Sun StorEdg e^{TM} A7000 Array, Remote Dual Cop y, and Sun StorEdg e DataShare

Just the F acts

Just the Facts April 1999

Copyrights

©1999 Sun Microsystems, Inc. All Rights Reserv ed.

Sun, Sun Microsystems, the Sun logo, Sun StorEdge, Intelligent Storage Server, “Sun StorEdge A7000, The Intelligent Storage Server,” Solaris , Sun Enterprise, Sun Ultra, SunService, Sun StorEdge Enterprise NetBackup, RSM, SunSpectrum, SunSpectrum Platinum, SunSpectrum Gold, SunVIP, SunSolve, SunSolve EarlyNotifier, ArrayStart, Sun Enterprise Network Array, and SunOS are trademarks, registered trademarks, or service marks of Sun Microsystems, Inc. in the United States and other countries.

UNIX is a registered trademark in the United States and other countries, exclusively licensed through X/Open Company, Ltd.

All SPARC trademarks are used under license and are trademarks or registered trademarks of SPARC International, Inc. in the United States and other countries. Products bearing SPARC trademarks are based upon an architecture developed by Sun Microsystems, Inc.

Just the Facts April 1999

Positioning

Positioning

Introduction

Sun StorEdge A7000, The Intelligent Storage Server^{TM}, was designed with the large enterprise data center in mind and should be considered first and foremost as a central storage medium for mission-critical information within the enterprise. As such the Sun StorEdge A7000 array satisfies the long-standing requirements of high capacity, high performance, high availability, and scalability that have become the de facto expectation for data-center-class storage subsystems.

Many large enterprise data centers are mainframe-centered installations. Most enterprises, in spite of these large centralized mainframe installations, have also experienced a rapid and massive proliferation of networked PCs, workstations, and network and application servers, typically as a result of unprecedented departmental demand for application solutions for which the data center IT infrastructure was ill-equipped to respond.

With this proliferation of heterogeneous solutions came a proliferation of mission-critical applications and data within the enterprise. Lacking the expertise and the disciplines to provide adequate protection and management themselves for these mission-critical systems, enterprise and departmental management is now turning back to the IT department to provide administrative, security, and data/application integrity controls.

The Sun StorEdge A7000 array is designed to satisfy the “new data center” requirements posed by this enterprise-computing evolution by satisfying not only those prior mainframe-class storage requirements, but also providing those same storage capabilities to an expanding world of open and networked systems. These open systems share mission-critical application tasks along with what is often common enterprise-wide, mission-critical data.

In satisfying these “new” requirements, the Sun StorEdge A7000 array fully supports mainframe storage requirements as a mainframe-system-compatible, native-channel-attached storage system. Additionally, the Sun StorEdge A7000 array can concurrently provide this same mainframe/data-center-class storage capability as a local, native, channel-attached storage device to a variety of UNIX^® - and Microsoft-Windows-NT-based application and network servers. Thus the Sun StorEdge A7000 array becomes the common, central storage base for a number of enterprise-computing platforms concurrently.

Perhaps of greatest importance, however, is the Sun StorEdge A7000 array’s unique Sun StorEdge DataShare capability (optional). Through Sun StorEdge DataShare, the Sun StorEdge A7000 array provides not only centrally managed storage of heterogeneous data but also provides the capability for that

Just the Facts April 1999

Positioning

data to be shared among any and all attached host systems regardless of data origin. This revolutionary capability is provided without the requirement to copy or transfer shared data to another storage medium or device. In other words, once data is written to the Sun StorEdge A7000 array by any attached host, it may be read by any other authorized, attached host.

Product F amily Placement

The Sun StorEdge A7000 array is designed for the enterprise data center. As such, the Sun StorEdge A7000 array should be sold in support of data-center-class applications for storage. While heterogeneous storage and Sun StorEdge DataShare are the products’ unique strengths, these need not be requirements to make the Sun StorEdge A7000 array a viable solution. The Sun StorEdge A7000 array is a formidable competitor in a single-OS data center as well. It offers state-of-the-art performance, scalability, availability and environmental characteristics competitive with any other mainframe-class storage system. So, whether customers need multihost platform connections for all of their current requirements, for only part of their current requirements, or for a future requirement, the Sun StorEdge A7000 array is the obvious choice.

When considering the Sun StorEdge product line, the Sun StorEdge A7000 array should be specifically considered if the customer has the following requirements:

• Sun StorEdge DataShare between mainframe and open systems (current or future need) • Mainframe connectivity • Heterogeneous central storage for any mix of mainframe and/or open-systems storage • Highest storage density (customer has limited floorspace) • Data-center-class capacity, scalability, availability, environmentals, and management • Disaster-recovery solutions: Remote Dual Copy and open systems mainframe backup • Elimination of routine data copies and network transfers • Hardware RAID

While the above list is not all-inclusive, it does represent the needs of the vast majority of customers that need and can benefit from the capabilities of the Sun StorEdge A7000 array.

Just the Facts April 1999

Positioning

Sun StorEdge A1000 Array (available 1H/CY98)

Sun StorEdge A3500 Array

Sun StorEdge A5000 Array

Sun StorEdge A7000 Array

Workgroup Department to data center Department to data center Data center

Controller OR Host-based RAID

Controller-based RAID Host-based RAID Intelligent Storage Server (dual SMP UNIX servers used as controllers)

Support for Solaris^{TM} operating environment, HP-UX, or Microsoft Windows NT hosts coming Q2/CY98

Solaris operating environment, HP-UX, Microsoft Windows NT (March 1998)

Solaris operating environment

Simultaneous OS/390, MVS/ESA, MVS/XA, VM/ESA, VSE/ESA, Solaris operating environment, HP-UX, AIX, Microsoft Windows NT When to Sell:

• Price/performance • Bridges gap between

Sun StorEdge MultiPack and higher-end products • For apps requiring less

than 150 GB • Performance and

flexibility for price-sensitive customers

When to Sell: • RAS +

price/performance • Dual-controller,

cached architecture • High availability • Best performance for

write-intensive apps • High-performance

OLTP • SCSI or Fibre Channel

(future) host interface • Multiplatform

support (Solaris, HP-UX, Microsoft Windows NT) • Proven stability for

mission-critical data

When to Sell: • RAS +

price/performance • Fibre Channel storage networking • Replaces

SPARCstorage^{TM} Array • High sequential

performance • High-performance data warehousing and DSS • Campus-area remote mirroring • Flexible

configurations (up to 500 m)

When to Sell:

• Mainframe-class RAS • Mainframe-class

performance • Only true information sharing in the industry, allowing mainframe, UNIX, Microsoft Windows NT simultaneous, multiplatform access to the same data • Mainframe backup of open systems • Storage consolidation • Mission-critical data • MF data migration

When NOT to Sell: • Apps requiring more

than 150 GB • Customer requires

Fibre Channel • Customer requires

cluster support

When NOT to Sell: • Solaris user who

wants FC-AL headroom today • On Sun Enterprise^{TM}

450 server today

When NOT to Sell: • Hardware RAID 5 required • Non-Solaris host

attach required • On Sun Ultra^{TM} 2 workstation today

When NOT to Sell: • Price is a primary selection criteria

Just the Facts April 1999

Positioning

Key Messages

• State-of-the-art, mainframe-class storage

– Unique, intelligent, UNIX SMP storage processor nodes provide host-independent extended features capability today with extensibility into the future – Data-center-class architecture: high capacity, high storage density, scalability, and availability – Environmentally frugal compared to legacy mainframe DASD • Universal storage for heterogeneous data-center environments

– Resource sharing and/or information sharing capability – Mainframe, IBM and PCMs – Sun Enterprise servers – IBM AIX and RS/6000 – HP-UX and HP9000 enterprise servers – Microsoft Windows NT servers • Shared information capability through unique, storage-resident Sun StorEdge DataShare software – Eliminates data duplication/data transfers: reduced time and disk-space requirements – Simplifies/centralizes data management: better data security and control with reduced TCO – Speeds application-to-application interactions: fresher information faster for better decisions – Enables “new” heterogeneous applications: eliminates barriers to mainframe/open system information sharing – Facilitates application/data migration: simplifies complex migrations such as Year-2000 transitions

Availability

The Sun StorEdge A7000 array is currently available for ordering and shipment

Target Users

As an enterprise-level storage system the Sun StorEdge A7000 array affects a broad range of target users. Clearly, the MIS department benefits from the reduced TCO and greater security derived from the ability of the Sun StorEdge A7000 array to permit centralized storage management across platforms. However, unlike many storage-product benefits that are completely transparent to end users, Sun’s unique Sun StorEdge DataShare option can permit even end users to benefit directly from the Sun StorEdge A7000 array by enabling them to have access to data that may not have been previously possible to access. All affected departments should be involved in the identification and quantification of benefits to be deri ved from the implementation and exploitation of Sun StorEdge A7000 array capabilities.

Just the Facts April 1999

Positioning

Target Markets

“Target markets” per se is perhaps a misnomer in segmenting the potential prospect audiences for the Sun StorEdge A7000 array. While there are specific applications that can benefit greatly and perhaps even be enabled by the Sun StorEdge A7000 array, these applications tend to be cross-industry or cross-market in nature. The chart below segments the markets for the Sun StorEdge A7000 array by customer data-center environment rather than by market as would be defined by an industry segmentation. Application segmentation is covered in “Applications‚” below.

Target Users/Beneficiaries Buying Influence Needs

CIO • Customer company’s competitive advantage through technology: high-performance Sun StorEdge DataShare means faster, fresher information sharing for better decisions • Unique intelligent storage server architecture creates foundation for host-independent, high-value features

Operations Manager • High-availability redundant cache architecture with “phone-home” monitoring and diagnostics means high uptime • Consolidated resource sharing and information sharing for reduced TCO and better security • High storage density means reduced environmental and floor space expenses

MIS Manager • Heterogeneous, consolidated storage and backups for simplified management and reduced TCO • Heterogeneous storage and host-independent, high-value solutions such as Sun StorEdge DataShare provide flexibility and investment protection • Sun StorEdge DataShare eliminates the need for duplicated storage and network transfers for reduced costs and impact on host systems/network

Systems Administrators • Consolidated heterogeneous storage management • Configuration/reconfiguration performed by Sun and/or Sun’s allies • Disaster-recovery backups of open systems using mainframe tools for better security using Sun StorEdge DataShare

Procurement • Multiplatform support and host-independent features mean flexibility and investment protection

Developers • Excellent new opportunities for powerful new applications taking advantage of the mainframe ↔ open-systems information sharing to create competitive advantage for the customer

End Users • High-performance Sun StorEdge DataShare permits much faster information sharing, permitting more frequent sharing for fresher, more comprehensive information for better decision making and competitive advantage for the customer

Just the Facts April 1999

Consolidated resource sharing and information sharing for reduced TCO and better security • High storage density means reduced environmental and floor space expenses

MIS Manager • Heterogeneous, consolidated storage and backups for simplified management and reduced TCO • Heterogeneous storage and host-independent, high-value solutions such as Sun StorEdge DataShare provide flexibility and investment protection • Sun StorEdge DataShare eliminates the need for duplicated storage and network transfers for reduced costs and impact on host systems/network

Systems Administrators • Consolidated heterogeneous storage management • Configuration/reconfiguration performed by Sun and/or Sun’s allies • Disaster-recovery backups of open systems using mainframe tools for better security using Sun StorEdge DataShare

Procurement • Multiplatform support and host-independent features mean flexibility and investment protection

Developers • Excellent new opportunities for powerful new applications taking advantage of the mainframe ↔ open-systems information sharing to create competitive advantage for the customer

End Users • High-performance Sun StorEdge DataShare permits much faster information sharing, permitting more frequent sharing for fresher, more comprehensive information for better decision making and competitive advantage for the customer

Just the Facts April 1999

Positioning

Target Customer En vironments

Customer Data-center En vironment Key Featur es to Highlight

Heter ogeneous Data Center (Mainframes and/or UNIX servers and/or Microsoft Windows NT servers)

• Data-center-class performance, scalability, capacity, RAS features • Availability of extended features such as heterogeneous host attach, application/data migration potential • Applications enabled by Sun StorEdge DataShare • Centralized storage management capability

Sun’s Solaris^{TM} operating environment only

• Single-vendor systems support and service • Highest storage density • Sun commitment to continued support and enhancement • Centralized storage management capability, data-center-class performance, scalability, capacity, RAS features • Availability of extended features such as heterogeneous host attach, application/data migration potential, applications enabled by Sun StorEdge DataShare

Mainframe only • Old DASD replacement (3880/3990) • Environmental savings, maintenance savings, performance gains, reduction of batch window time requirements, extended RAS features, Combined 3880/3990 compatibility • Availability of extended features such as heterogeneous host attach, application/data migration potential, applications enabled by Sun StorEdge DataShare

• New DASD • Scalability, capacity, RAS features, compatibility, configurability • Availability of extended features such as heterogeneous host attach, application/data migration potential • Applications enabled by Sun StorEdge DataShare

Just the Facts April 1999

Selling Highlights

Selling Highlights

Market Value Proposition

As industry continues to focus on solutions to satisfy the changing needs of a global business community, more reliance is placed on information technology (IT) as the vehicle for competitive edge, operational efficiency, and on unique new ways of leveraging the value of massive internal data stores. Each industry views IT as not only a critical tactical element of doing business, but also as a key strategic resource integral to future competitive operations. Business is now looking to IT for much more than simple data processing. IT must now provide applications that are strategic in nature and allow business management to be responsive, or even preemptive, in a highly competitive global marketplace. As such, each industry is intently focused on uncovering new ways for IT to serve these needs, and each has its own set of tactical and strategic applications and approaches to leveraging technology for operational efficiency and competitive advantage.

With this integration of technology into the strategic as well as operational business process, it follows that industry- and company-unique applications for technology have emerged. This focus on the strategic use of technology has created a new mandate for the technology vendor community. Vendors must not focus on technology for technology’s sake, but rather on the strategic and competitive operational benefit a technology can offer to the specific business or industry. In other words, the vendor must form a business partnership with the prospect, where the vendor becomes a consultant to the enterprise in its strategic use of the technology. This requires, on the part of the vendor, a thorough understanding of the business and the influences and dynamics that affect it. A keen awareness of the technology’s cost/benefit impact on the business becomes the basis for acceptance of the technology vendor’s proposals as opposed to the traditional speeds and feeds, feature-rich, sales pitch with commodity pricing.

This mandate creates a renewed demand for a “business case”-based sales approach. The market value proposition is therefore crucial to the successful marketing of the Sun StorEdge^{TM} A7000 array.

Applications

Target applications for the Sun StorEdge A7000 array are numerous; in all cases the applications are enterprise-level, storage-based applications. While the Sun StorEdge A7000 array is fully Sun StorEdge DataShare-capable, not all viable applications for the Sun StorEdge A7000 array will require this unique capability. It is important to note that the Sun StorEdge A7000 array is also a highly competitive enterprise storage system in environments where data sharing is not (or not yet) required.

The applications listed below are divided into two categories: those not requiring Sun StorEdge DataShare and those that do require Sun StorEdge DataShare. Obviously, in selling the Sun StorEdge A7000 array as a solution for those applications not requiring Sun StorEdge DataShare, the Sun StorEdge A7000 array still represents a winning-edge capability in competition against vendors without it. This is especially true in currently mixed environments where the IT staff has not yet addressed the needs for common data, or where the enterprise has not yet migrated distributed data management responsibility back to the data center.

The following tables provide additional details for potential Sun StorEdge A7000 array application solutions. The tables are separated indicating whether or not Sun StorEdge DataShare is critical to the application.

Just the Facts April 1999

Selling Highlights

Applications Not/Not Yet Requiring Sun StorEdg e A7000 Array with Sun StorEdg e DataShare

Universal Enter prise Storage (consolidated storage/multiplatf orm) Sun StorEdge A7000 Array Benefits and Adv antages

• Mainframe (MVS, VM, VSE), Open

(UNIX^® ), Net Server (Microsoft Windows NT) • Heterogeneous environments can gain the benefits of a single, centrally managed storage platform offering data-center performance and availability characteristics • Sun StorEdge DataShare, while not being a defined requirement, can offer new application opportunity and a significant competitive edge

Homogeneous Open Systems Storage (One OS)

• Scalable, high capacity, high density, high

availability

• Non-mainframe data centers where, large, UNIX technology-based open systems are present can benefit from the same performance, density, and availability features required by the mainframe data center • The ability to offer centralized control and data management are also significant productivity and management benefits • Potential for future Sun StorEdge DataShare capabilities provides significant differentiation

Mainframe (Only) D ASD

• Legacy DASD replacement (3380/3390) • 3380/3390 DASD (direct access storage devices) are legacy devices still in use in many mainframe data centers as enterprise storage. The are physically large, environmentally expensive, limited in performance, and expensive to maintain • They can be replaced for greater performance, environmental savings, maintenance savings, improved RAS • “Modern” DASD growth or replacement • The Sun StorEdge A7000 array intelligent SMP processor nodes represent an excellent foundation for sophisticated host-independent features, available today, such as information sharing and centralized backups, and extensible in the future, that are not possible on fixed-function controller products

Just the Facts April 1999

Selling Highlights

Applications Enab led/Enhanced b y the Sun StorEdg e A7000 Array with Sun StorEdg e DataShare

Application/Data Migration Sun StorEdge A7000 Array Benefits and Adv antages

• Downsizing, application re-hosting • As the downsizing movement continues, corporations continue to look for ways to host applications on lower cost, functionally specific platforms. These new applications require data migration while retaining the need for strong data and systems management • The Sun StorEdge A7000 array offers tools to allow disciplined data migration and graceful transition through Sun StorEdge DataShare. the Sun StorEdge A7000 array can provide storage for the existing mainframe host and the new target application system, while supporting the automation of the migration of critical data • Business process re-engineering • Business process re-engineering can be dramatically enhanced through Sun StorEdge DataShare’s ability to provide orderly transition of data from one host to another • Sun StorEdge DataShare can actually serve as the vehicle for permitting the re-engineering of business processes by making practical the sharing of mainframe data on a more frequent basis • Data-center consolidation • Consolidation is the basic underlying benefit of the Sun StorEdge A7000 array • The ability to support multiple platforms of different types including mainframes, UNIX hosts and Microsoft Windows NT servers offers cost-effective storage consolidation • Sun StorEdge DataShare enhances that consolidation by allowing for consolidation of the common data shared by those dissimilar systems

Data Warehousing

• Data warehouse loader storage • Most data warehouses are hosted on non-mainframe systems yet require input from mainframes and other systems • The Sun StorEdge A7000 array can provide a concentrated singular collection point for the attached data warehouse and decision-support systems • Data can be loaded into data-warehouse storage as required without interruption of other operational systems, independent of operational system batch windows • Data warehouse scalable storage • Most data warehouses are hosted on non-mainframe systems yet require input from mainframes and other systems. Data from these input systems must typically be downloaded from the operational systems • The Sun StorEdge A7000 array with Sun StorEdge DataShare, through elimination of network transfers and data duplication can provide much more timely input to the data warehouse • The Sun StorEdge A7000 array also provides the mission-critical data warehouse with the same robust storage management, performance, scaling and RAS characteristics found in today’s availability-sensitive data centers

Just the Facts April 1999

Selling Highlights

Compatibility

The Sun StorEdge A7000 array is compatible with the platforms described in this section. Host platforms not listed in this section are not currently supported by Sun.

Open Systems and Mainframe Systems Suppor t

The Sun StorEdge A7000 array supports open systems through UltraSCSI host connections. Mainframe connectivity is provided via ESCON and/or block-mux channel (BMC).

The Sun StorEdge A7000 array is supported on the operating systems listed below. For the specific operating system releases supported, please go to storageweb.eng and refer to the Sun StorEdge A7000 array support matrix.

• Mainframe-centered backup and restore • Through Sun StorEdge DataShare, the Sun StorEdge A7000 array can support well managed and robust data-center backup procedures • With Sun StorEdge DataShare, the mainframe sees UNIX and Microsoft Windows NT stored data as mainframe volumes, providing the mainframe the ability to apply time-tested backup tools and management procedures to that data, for centralized backup/ restore capability for all attached hosts • Open systems mainframe backup works with any 3390-x backup tools/processes permitting customer flexibility • Disaster recovery over metropolitan areas • Real-time copy of critical information at distances up to 50km (with user installed fiber and optical extenders) • Year 2000 conversion/reclamation platform • Virtually every enterprise is going through the process of assuring certifying applications for operation beyond the year 2000 • The Sun StorEdge A7000 array with Sun StorEdge DataShare permits sharing of information for use in application development and testing on multiple platforms, or for migration to new platforms

Host Platf orm Support Operating En vironment

IBM RS/6000 AIX HP9000 enterprise systems HP-UX Intel Pentium platforms Microsoft Windows NT Sun Enterprise^{TM} servers Solaris^{TM} operating environment IBM and plug-compatible mainframes (PCMs) MVS/ESA, /XA VM/ESA VSE/ESA OS/390

Just the Facts April 1999

Enab ling T echnology

Enabling Technology

Technology Over view

General-purpose Computer

The Sun StorEdge^{TM} A7000 array architecture represents a significant innovation in storage-system design. Unlike traditional storage products which are implemented as fixed-function hardware controllers and are programmable in micro-code firmware, the Sun StorEdge A7000 array incorporates a revolutionary approach. Through the use of two independent, powerful, symmetric multiprocessing, general-purpose computers, each running a separate instance of the UNIX^® system, Sun StorEdge A7000 array functionality is primarily implemented in software.

Memory Channel

Another significant technology that contributes to the uniqueness and elegance of the Sun StorEdge A7000 array is Sun’s patented memory channel interconnect. Because of its simplicity of use, memory channel facilitates natural, transparent communication between the two sides of a Sun StorEdge A7000 array. It is this foundation that sets the Sun StorEdge A7000 array apart from its competitors.

Memory channel is a high-bandwidth, low-latency, simple-to-use clustering interconnect for two or more computers. By joining multiple memory boards together through a high-speed parallel bus, memory channel allows the fast and efficient movement of data between the memories. Each memory board functions as a traditional ECC-protected local memory array. Selected regions of the memory array can be enabled for passive “reflection” of write data to the memory channel and on to other memory boards. In addition, active block transfers of memory data can be initiated by software.

Figure 1. Memory Channel architecture

DSP 1 DSP 2

Just the Facts April 1999

Enab ling T echnology

Data to be written flows across the memory channel bus and is deposited into a page within another memory board that is configured to receive the data. The peak throughput of these transfers is 53 MB per second.

The memory board is divided into individual regions (pages), each of which can be enabled or disabled for outbound reflection. Pages that are not reflecting act as traditional local memory. Pages that are enabled for outbound reflection also act as traditional local memory, with the exception that each individual write that occurs to that page causes the contents of the page to be modified, and also causes a write of the data to the memory channel bus. The memory channel bus has a global address space that is divided into pages. A page in a memory board that is enabled for outbound reflection contains a mapping that specifies the page within the global address space where the write across the bus should occur.

A page in a memory board that is enabled for inbound reflection contains a mapping that specifies which page in the global address space it should receive. The reflection state, as well as the mappings, can be dynamically changed. This means that individual pages could participate in a memory data transfer and then be re-configured to act simply as local memory pages. It is this dynamic behavior and the memory-mapping capability which enables memory channel to serve as an easy-to-use and very powerful clustering media. The net result is that memory channel enables cluster-wide virtual shared memory, without the contention penalties normally associated with a single shared memory.

Under software control, an on-board DMA engine on each memory board sends a block of data through a burst transfer to another memory board. The peak throughput of block transfers is 140 MB per second.

Memory channel is used to interconnect the two subsystems within the Sun StorEdge A7000 array. Each pair of memory boards, symmetrically placed in the two subsystems, is joined by a separate memory channel bus. The capacity of each board is 512 MB, so each time a pair of boards is configured into the system, 1 GB of available memory is added.

Although the Sun StorEdge A7000 array contains a pair of subsystems, the memory channel architecture allows up to nine individual memory boards to be connected to the same physical memory channel bus. A memory channel bus can be configured with a bridge/repeater to support additional boards beyond this basic limit.

Remote Dual Cop y (RDC)

Memory channel technology can also be used to provide a remote mirroring capability. A single-mode fiber-based serial connection can extend memory channel to provide Metropolitan Remote Dual Copy (RDC) real-time replication of data to another, remote Sun StorEdge A7000 array without the need for a host system to manage the transfer.

RDC provides the following features:

• Real-time data mirroring to speed disaster recovery • Minimal write performance overhead (approximately 5 percent) • Fast on-line resynchronization

– Resynchronization is minimally intrusive on running applications – Resynchronization occurs only on modified segments of data – Adds an additional layer of data availability and protection

Just the Facts April 1999

System Ar chitecture

System Architecture

System Architecture Over view

Sun StorEdge A7000, The Intelligent Storage Server^{TM} is a mainframe-class subsystem designed to address the storage needs of UNIX^® and Microsoft Windows NT hosts as well as IBM and plug-compatible mainframes on a single versatile platform.

Its UNIX operating system enables the Sun StorEdge A7000 array to be rapidly reconfigured for a variety of cross-platform storage roles. IBM 3990 emulation supports a software-configurable mix of 3380 and 3390 volumes. High data availability is similarly configurable through a combination of RAID 0, RAID 1, RAID 0+1, and RAID 5.

UltraSCSI target emulation supports direct connections to UNIX and Microsoft Windows NT hosts. When combined with Sun StorEdge DataShare, data that is created by dissimilar hosts can be directly shared across the enterprise.

The Sun StorEdge A7000 array:

• Concurrently supports channel-attached mainframes and SCSI-attached UNIX and Microsoft Windows NT hosts which allow flexible, consolidated storage that simplifies storage management and reallocation • Incorporates Sun StorEdge DataShare technology that allows simplified data access from different host types • Offers mainframe-class RAS and disaster tolerance

Key Technical Messa ges

• Intelligent Storage Server^{TM}

– The Sun StorEdge A7000 array is a computer, not a controller. This will enable Sun to quickly and easily provide advanced storage features on the Sun StorEdge A7000 array.

• Mainframe-class RAS

– The Sun StorEdge A7000 array has a highly available architecture including dual-redundant, four-way processing subsystems. The service console provides pre-emptive phone-home notification to a remote service center for diagnosis and repair.

• Ability to share data

– Sun StorEdge DataShare enables access to data by dissimilar hosts regardless of which host created the data.

• Ability to consolidate data

– The Sun StorEdge A7000 array allows multiple host platforms to house their data on a single storage system.

• Ability to consolidate the management of data

– The Sun StorEdge A7000 array also enables the management of data to be consolidated. • Flexible configurations

– The Sun StorEdge A7000 array can simultaneously support a customer-definable mix of mainframe and open-system storage that can be independently mapped to linear, RAID 0, RAID 1, RAID 0+1, or RAID 5 protected storage.

Just the Facts April 1999

System Ar chitecture

Theory of Operation

The Sun StorEdge A7000 array is a robust cache-based disk system which provides storage to heterogeneous host platforms. Hosts connect to the Sun StorEdge A7000 array through any combination of block multiplexer or ESCON channels from mainframes, or UltraSCSI channels from open systems hosts. I/O requests presented to the Sun StorEdge A7000 array over the host channel connections are satisfied directly out of the cache. If the data is not immediately available in the cache (cache miss), it is retrieved from the disk storage pool and then supplied to the requesting host.

The Sun StorEdge A7000 array consists of two discrete computers interconnected to form one system. The two subsystems function independently during normal operation, but each has the ability to take over the function of its partner in the event of a failure, or when non-disruptive concurrent maintenance is performed on the system. The term failover is used to describe the mode the system enters when one of the subsystems takes over the functional duties of its partner. If one of the subsystems goes off-line, all of the disk devices in the storage pool are still accessible through alternate paths within the surviving subsystem. This capability ensures continuous operation and availability of the stored data.

Hardware Architecture

Architecturally, the Sun StorEdge A7000 array consists of two independent storage subsystems, each with four processors, a large cache, and channel controllers. The two subsystems are joined via memory channel, a memory-based, high-bandwidth, low-latency interconnect. Each of these subsystems is functionally divided between the host side (front-end) and storage side (back-end). The Sun StorEdge A7000 array uses a large-capacity, memory-based cache to join the sides, enhance performance, and support the mapping of data from host” format to native storage format (see Figure 2, “Sun StorEdge A7000 Array System Architecture‚” below).

The front end serves the storage requirements of mainframes through directly connected block multiplexer and/or ESCON channels, and serves the open-systems hosts through UltraSCSI channels. For mainframes there is a channel-switching function (tailgate) that reroutes channel connections from one subsystem to the other in the case of a failover.

The back end consists of SCSI channels connected to strings of disks. The strings from each subsystem are joined together by a device called a SCSI expander (or “splitter”). This device segments the I/O traffic between the two strings but provides pass-through access when needed. During normal operations, each subsystem controls its half of the storage pool and serves its directly connected host channels. When the system enters a failover state, the surviving subsystem uses the pass-through capability of the expander to access the storage string of its partner. All of the storage on the back end is accessible by both subsystems through the SCSI expanders.

The memory channel interconnect allows each subsystem to keep the other informed of its state of operation including the presence of any unwritten, or “dirty,” data, so that the partner subsystem can take over operation and maintain data integrity in the event of failure.

Just the Facts April 1999

System Ar chitecture

Figure 2. Sun StorEdge A7000 Array System Architecture Each subsystem • Runs its own copy of the UNIX operating system and storage software • Controls its half of front-end channel controllers, back-end disk controllers, and disks • Communicates its state information to the other subsystem via memory channel • Runs independently in normal operation, but takes over for the other in the case of a failure or for concurrent maintenance

Software Architecture

Within the Sun StorEdge A7000 array, the storage software architecture consists of various layers. The top layer of software in the machine performs the device emulation function. The next layer consists of a single, common memory-based cache subsystem. The cache buffers are used for both read and write disk data for performance reasons. The lowest layer consists of storage protection (RAID) and device drivers, with device mappings that place the data for the emulated disks directly on some piece of the storage pool.

Just the Facts April 1999

System Ar chitecture

Figure 3. Sun StorEdge A7000 Array Software Architecture

Device Emulation

At the top layer, there are two emulation subsystems: CKD simulation (SIMCKD) and UltraSCSI target emulation (STE). The CKD simulation subsystem logically emulates a configurable number of IBM 3990 control units, each with a configurable number of 3380 and/or 3390 disks. The UltraSCSI target emulation subsystem logically emulates a configurable number of variable-sized open system disks.

Cache

As with every cache, the Sun StorEdge A7000 array cache is in place to take advantage of spatial and temporal locality in data reference patterns. In this specific case, the cache is present to enhance the performance of the Sun StorEdge A7000 array by providing SIMCKD and STE with quick access (memory speed compared to disk-transfer speed) to recently used data (temporal locality) or data that is physically close (spatial locality) to other recently accessed data.

The cache, which is located in the memory channel adapter boards, contains both read and write data. All of the writes made to the cache are automatically reflected through the memory channel to a safe region (stable storage) in the partner subsystem’s cache. This second copy provides guaranteed data integrity in the event of a subsystem failure. If a failure occurs, the second copy can be routed to the disk by the partner subsystem. None of the read blocks of data in the cache are duplicated.

Just the Facts April 1999

System Ar chitecture

Device Configuration

The physical disks are controlled by the Sun StorEdge A7000 array back end software. The Sun StorEdge A7000 array can simultaneously support a customer-definable mix of 3390, 3380 volume images and open systems devices that can be independently mapped to linear, RAID 0, RAID 1, RAID 1+0, or RAID 5 protected storage. Multiple logical volumes can be configured within a physical disk.

Sun StorEdg e DataShare Ar chitecture

Sun StorEdge DataShare is an integrated function within the Sun StorEdge A7000 array that provides data to hosts regardless of which host created it. Sun StorEdge DataShare acts directly on stored data in real time as hosts reads non-native information.

Figure 4. Sun StorEdge A7000 Array Sun StorEdge DataShare Software Architecture

Mainframe Mai Open Systems platform running UNIX

Microsoft

Sun Servers and Desktops

ESCON Channel

Block Multiplexer Channel

StorEdge A7000 Intelligent Storage Server

SCSI Target Emulation

Cache

CKD Simulation

Sun StorEdge DataShare Layers

Presentation Functions

Conversion/Processing Functions

Access Functions

Hard Disk Pool

Open Systems Image MVS Image

Windows NT

Just the Facts April 1999

System Ar chitecture

The Sun StorEdge DataShare internal architecture is comprised of several functions. These functions provide access to heterogeneous information using homogeneous presentation methods without additional host-based software.

• Data-access functions interpret the volume structures • Data-presentation functions enable delivery of data to a specific alternate emulation (CKD or STE) in a volume format with which the alternate environment is familiar • Data-conversion/processing functions modify the information format or content prior to the presentation function (for example, EBCDIC to ASCII conversion) Multiple data conversion/presentation streams can be linked to the same data-access function, creating several logical views of the same physical information from a single system. These multiple views are accessed as multiple distinct volumes/file systems. Multiple hosts can also be configured to access the same presentation function, allowing simultaneous read access of the same physical data by multiple systems.

Key Hardware Components

Key hardware components of the Sun StorEdge A7000 array include • The enclosure • Processor card • Memory channel IV • Quad wide UltraSCSI controller boards • Dual ESCON channel card • QUAD BMC channel card • SCSI splitters • Disks

The Enclosure The Sun StorEdge A7000 array integrates disks and dual-redundant control-unit hardware and software into a single cabinet. The top bay houses up to 1954 GB of high-performance disk storage in 108 hot-swappable drives. Capacity can be scaled up to 5.86 TB of raw storage with the addition of an expansion cabinet. A color laptop computer is used as the service console providing pre-emptive phone-home notification to a remote service center for diagnosis and repair. The highly available architecture also includes dual-redundant four-way processing subsystems and a power-conditioning unit to protect the subsystems from power aberrations.

Just the Facts April 1999

System Ar chitecture

Figure 5. Sun StorEdge A7000 Array Physical Layout

Disk Drawers

The upper half of the cabinet is dedicated to the physical disks. Up to 108 hot-swappable disk drives can be configured using two drawers. These drives are connected to active SCSI backplanes which eliminate cabling concerns and streamline system service. Each of the two motor-operated drawers hold 54 drives arranged in nine “six-packs.” The drawers move in and out at the touch of a switch for ease of access to individual disk.

9.05-GB drives yield a storage capacity of 977 GB in 108 total devices. 18.1-GB drives provide up to 1,954 GB of storage in the base cabinet. Adding an expansion cabinet yields a storage capacity of 2.93 TB (9.05-GB drives) or 5.86 TB (18.1-GB drives).

Service Console

A service console is included in the lower front of the Sun StorEdge A7000 array cabinet. The console consists of a color laptop computer with serial and Ethernet connections to each of the subsystems. A modem is supplied for automatic dial out (phone-home) service and remote dial-in support. The console rests on a hinged, slim-line tray which is closed during normal operations.

The service console is to be used by SunService personnel. The interface will not be made accessible to the customer.

Power Distribution

Subsystem

HDSA Power Converters

Subsystem

Blower Assembly

HDSA

I/O Bulkhead Closet

Subsystem

Subsystem Boot Disk

Disk Drawers

DSP1 DSP2

Boot Disk

Just the Facts April 1999

System Ar chitecture

The I/O Bay One side of the Sun StorEdge A7000 array cabinet provides the bulkhead distribution panels for the block mux, ESCON, and UltraSCSI host connections.

Subsystem Har dware The subsystem hardware occupies the lower half of the cabinet and consists of two independent backplanes separated by power boundaries. The host connections can be distributed across these backplanes according to the requirements of the site. Each backplane typically controls primary access to half of the disks through its local SCSI-2 adapters. Should the primary path fail, the secondary subsystem directly accesses these disks through an alternate path. Each of two independent backplanes contains • One 14-slot chassis • One four-way, high-performance, RISC-symmetric multiprocessor • Operating system and control-unit software • One or more memory channel cache boards Optionally (includes at least one) • One or more SCSI-2 adapters to access the physical disks • One or more host-specific channels (block mux, ESCON, or UltraSCSI)

Processor Car d The processor card is a four processor SMP computer which runs the UNIX operating system. The fact that the Sun StorEdge A7000 array runs an operating system allows the use of software, rather than firmware, to control the system.

The processor card consists of • Four Motorola 88110 microprocessors • 128 MB of ECC-protected memory • One differential SCSI port • One single-ended SCSI port • One private Ethernet port • Four serial ports • One external interrupt connection The processor card has a connection to two buses • The local bus which is used for access to memory • The I/O bus which is used for access to I/O devices

Memory Channel The memory channel architecture allows data to be shared among different computers in distributed computer systems between the physical memory of the computers. The memory channel architecture is also called reflective memory, which better describes the function of the memory board. Writes made to memory resident in this memory channel memory can be reflected into the memory of other interconnected processing subsystems.

Just the Facts April 1999

System Ar chitecture

Quad SCSI Drive Controller Boards The quad SCSI controller boards provide four independent differential SCSI ports on one integrated 9U board. Each port is capable of supporting up to fifteen devices, although some operating systems support only seven devices. The SCSI controller can support concurrent access to all four SCSI ports. The controller also incorporates a DMA engine to do the I/O bus transfers.

A RAID accelerator is integrated into the quad SCSI controller. The RAID accelerator supports all SCSI ports and provides • 6 MB of data buffer for XOR operations • Support for 8-, 16-, or 32-bit read and write operations • Self-correcting XOR sum during retry operations • Address mapping for multiple read and write operations to the same RAID set • Fast/narrow SCSI I/O connectivity (10 MB/second per channel)

Dual-channel ESCON Card The dual-channel ESCON interface provides for connectivity from the I/O bus to the IBM channel using the IBM Enterprise System Connections (ESCON) interface. The ESCON interface is implemented using the IBM ESCON Enabler Technologies chip-set and the licensed internal code (LIC) supplied by IBM. The dual channel ESCON Interface includes • Two ESCON channels • 4 MB of buffer memory for buffering data on/off of the ESCON channel • Registers which act as a mailbox for message-passing between the internal firmware and the external operating system driver software • I/O bus interface

Quad BMC Channel Card The quad block mux channel (QBMC) adapter is a high-performance adapter for interfacing IBM channels to the I/O bus. The adapter interfaces up to four IBM channels running at 4.5 MB/second to the VMEbus. Each of the four channel connections emulates a control unit when viewed from a System/370 mainframe. The adapter can execute firmware residing in an on-board flash RAM and/or firmware downloaded through the I/O bus.

The quad BMC is comprised of two identical sections, each including • i960 processor area • Channel interface area • Buffer memory area • I/O bus interface area The two sections share • RS-232 serial port • 512-KB flash RAM • VIC64 interface

Just the Facts April 1999

System Ar chitecture

SCSI Expander s (Splitter s) Under normal operation, SCSI expanders are responsible for segregating the back-end SCSI busses from redundant dual-initiated adapters. Should a subsystem fail, the expanders open an alternate path to the disks from the redundant subsystem.

Disks 3.5-inch SCSI HDAs make up the physical disks. Their logical identity from a host perspective is established by software emulation running on the Sun StorEdge A7000 processors. The HDAs use actuator level buffers along with on-device intelligence to decouple string requests from mechanical latencies and rotational position dependencies.

The HDAs are housed in removable carriers and, together with software-redundancy options, provide hot-swappable disks. This mechanical packaging also facilitates rapid technology infusion of faster, less expensive, and more reliable disks.

The HDAs are arranged in “six-packs” and plug into an intelligent backplane which automatically sets the SCSI ID of the device according to its position in the six-pack.

The Sun StorEdge A7000 array currently uses both 9.05-GB drives (for performance) and 18.1-GB 7200-rpm drives (for maximum capacity and lowest price per MB). These drive capacities may be mixed within an array, although they must be consistent within a given “6 pack,” and the different drives may require differing drive enclosures. “New-build” Sun StorEdge A7000 arrays can only be ordered with either one drive-type or the other from the factory; they cannot be mixed at the factory, although they can be mixed in the field by ordering the appropriate X options.

Key Software Components

Key software components of the Sun StorEdge A7000 array include • UMAX V (UNIX) • SIMCKD • Sun StorEdge DataShare • STE (UltraSCSI target emulation) • MCD (master configuration database) • DASD (direct access storage devices) Manager • HPF (health and performance facility) • RSS (remote support system) • Metropolitan Remote Dual Copy

UMAX V Each processing subsystem in the Sun StorEdge A7000 array runs UMAX V. UMAX V is a multithreaded version of the standard UNIX operating system based on UNIX Systems Laboratories’ UNIX System V.3.2. It provides a multiuser environment that supports both parallel and real-time execution operating environments.

Just the Facts April 1999

System Ar chitecture

SIMCKD

SIMCKD is kernel-resident software containing the logic required to simulate CKD (count-key-data) devices (such as mainframe DASD). SIMCKD is logically attached to the channel controller on the mainframe side and to the cache on the disk side. SIMCKD interprets the control data from the channel as a CCW (channel control word) and executes each CCW as required. Depending on the CCW being processed and the availability of the required data, SIMCKD may disconnect from the channel so that CCWs for other emulated devices may be processed while data for this CCW is being fetched from the back-end disks.

When processing the CCW is complete, the appropriate data will be returned through the channel controller to the mainframe.

Sun StorEdg e DataShare

Sun StorEdge DataShare technology, available only from Sun, enables enterprise systems to store data on a common device and provides access to that data from any environment. Users on a mainframe, UNIX, or Microsoft Windows NT system can all directly access the same storage device and share the data without having to duplicate the information to their specific platform.

Shared storage and shared data are two very distinct capabilities. Shared storage systems allow enterprise systems data to reside on the same storage platform, but allow the data to be accessed only by its creator. Data sharing, on the other hand, means access to shared storage and shared data by dissimilar hosts regardless of which host wrote the data.

With Sun StorEdge DataShare, hosts can access non-native information using existing native access mechanisms requiring no software additions to the mainframe or the open system host. Using Sun’s storage configuration tool, DASDMGR, the originating host grants availability of specific volumes only to specific other hosts, providing security. Restricting user access to these shared volumes on the specific host is managed through that host’s software.

With Sun StorEdge DataShare, information transfer between mainframes and open systems can be eliminated by providing direct information access by the platform requiring it. Further, through direct information access, processes that are currently being duplicated on many platforms can be consolidated into the environment where the function is accomplished most efficiently and effectively.

The following are the Sun StorEdge DataShare features and benefits:

An Open System Reads Mainframe Data

Sun StorEdge DataShare provides tools that allow existing mainframe volumes residing on the Sun StorEdge A7000 array to be read directly by SCSI-attached open-systems platforms. Qualified open-systems hosts have read-access to MVS (multiple virtual storage) datasets through the SCSI target connection. Support is provided for SMS (systems managed storage) and multivolume datasets.

Features Benefits • Open systems can directly read mainframe

data AND • Mainframes can directly read open systems

data

• Eliminates data transfers between heterogeneous platforms • Provides seamless access to information • Eliminates unnecessary duplication of data

Just the Facts April 1999

System Ar chitecture

Sun StorEdge DataShare supports physical sequential files (QSAM fixed record/fixed block) in the following way: First, the mainframe writes QSAM dataset(s) to one or more mainframe volumes. When an open system reads the mainframe data, the specified mainframe volumes appear as CD-ROM (ISO-9660) devices to the open system host. Datasets within the target mainframe volume appear as files within the CD-ROM file systems. This allows any native open system command, GUI, or programmatic interface capable of accessing ISO-9660 volumes and files to access mainframe information directly as though it were native, local data.

Additionally, Sun StorEdge DataShare provides open systems access to the following mainframe file types through host based interfaces:

• QSAM fixed length record/fixed length block • QSAM variable length record/variable length block • VSAM (KSDS, ESDS) • PDS

Multiple open systems can access the same mainframe volume concurrently. Primitives for application synchronization between mainframes and the open system(s) accessing this information are not currently supplied within the Sun StorEdge DataShare environment and must be coordinated by the participating systems/applications, if required.

By default, data in a sequential dataset appears to the open system host exactly as it was written by the mainframe (for example, EBCDIC). Sun StorEdge DataShare provides functions to perform common conversions transparently as data is accessed by the open-system hosts (for example, EBCDIC to ASCII conversion). A single mainframe volume can appear as multiple volumes to an open system, each with a specific conversion or no conversion being applied to the same input data. These functions are configured on a volume (not dataset) basis.

Although conversion functions are provided on the Sun StorEdge A7000 array, customers may also choose to perform the conversion on the mainframe or open-system host.

A Mainframe Reads Open-Systems Data

Sun StorEdge DataShare enables resident open-system disk images on the Sun StorEdge A7000 array to be read directly by mainframes. These disk images appear to the MVS mainframe as though the entire logical disk is a read-only physical sequential fixed-record/blocked (QSAM) dataset within a single 3390-3 or 3380-K volume. The logical record size, block size, VOLSER, and dataset name representing this disk area are pre-configured on the Sun StorEdge A7000 array.

First, the open-system host writes information directly to a pre-determined raw disk area on the Sun StorEdge A7000 array. The mainframe can then directly read this data and it will appear to the mainframe as either the 3390-3 or 3380-K volume that was pre-configured.

By default, data within a logical disk area appears to the mainframe exactly as it was written by the open system host (for example, ASCII). Sun StorEdge DataShare provides functions to perform common conversions transparently as data is accessed by the mainframe (for example, ASCII to EBCDIC conversion).

Sun StorEdg e DataShare Open Bac kup

Sun StorEdge DataShare Open Backup enables the use of standard mainframe or Solaris^{TM} utilities, processes and procedures for full-volume backup of Sun StorEdge A7000 array-attached UNIX and Microsoft Windows NT host data.

Just the Facts April 1999

System Ar chitecture

Resident open-system and network volumes appear to the MVS mainframe as though the entire volume is a read/write QSAM dataset within one or more 3380-K or 3390-3 volumes. The user can use any MVS and VSE mainframe backup/restore product that supports 3380-K or 3390-3 sequential datasets to backup and restore these volumes without modification.

A Solaris^{TM} operating environment-based server can backup and restore Sun StorEdge A7000 array resident open system data using any utility capable of backing up and restoring raw volume images (for example, Sun StorEdge Enterprise NetBackup^{TM} utility or dd)..

STE (UltraSCSI Target Emulation)

UltraSCSI target emulation (STE) software allows the Sun StorEdge A7000, The Intelligent Storage Server to make selected portions of its disks available to SCSI-based hosts via UltraSCSI channels. The STE software supports a subset of the UltraSCSI command set while transparently providing the Sun StorEdge A7000 storage cache, virtual disk mappings, and data protection services such as RAID 1 and RAID 5 to the attached SCSI host.

Each host (initiator) may bind from one to eight disk partitions on each target mode controller channel and access those partitions as if they were SCSI disk drives (targets). STE provides virtual SCSI target disks to SCSI initiators.

Initiators send SCSI commands to STE. STE receives them, determines the initiator to virtual disk mapping, and applies the I/O commands to the correct virtual disk.

MCD (Master Configuration Database)

MCD (master configuration database) stores detailed configuration information about all of the subsystems in the Sun StorEdge A7000 array. The MCD information can be viewed and updated to reflect configuration changes and is used only by authorized SunService personnel.

MCD allows the user to:

• Update the data to reflect changes in the configuration • Graphically view the data • Print reports based on the data

MCD provides a series of tools to manipulate, view and print the data and to control the operation of the database. Some of the tools are X-Window- and MOTIF-based graphical tools while others are non-graphical tools with command-line options. Many of the non-graphical tools are designed so that they can be run from a crown task.

A copy of the MCD database exists on each subsystem, including the system console. This design allows use of the MCD database when a subsystem is disconnected from the system for maintenance.

Feature Benefits • Open mainframe backup • Leverages established mainframe utilities and procedures to backup and restore open-systems data • Enables backup and restore processes and procedures to be consolidated on a single Solaris server

Just the Facts April 1999

System Ar chitecture

DASD (Direct Access Stora ge Devices) Manager

DASD (direct access storage devices) Manager is a graphical tool that allows authorized SunService personnel to configure the storage on the Sun StorEdge A7000 array. The configuration data created with DASD Manager is saved into the MCD database.

Figure 6. DASD Manager Sample Screen The following table describes the functions of the DASD Manager. Function/Operation Capability Initialization functions • Initialization devices • Displays the current status of all drives configured in the system and allows drives to be selected for initialization Display functions • Show devices • Graphically displays all drives configured in the system and indicates their current status • View six-pack configuration • Graphically displays the physical layout of the SCSI devices as they appear in the disk drawer RAID Functions • Administrate RAID 0 • Allows service to display, add, and remove the RAID 0 sets • Administrate RAID 1 • Allows service to display, add, and remove the RAID 1 and RAID 1/0 sets • Administrate RAID 5 • Allows service to display, add, and remove RAID 5 sets, and add or remove partitions • Update RAID tables • Initializes RAID 0, 1, or 5 sets and generates the required configuration files

Just the Facts April 1999

System Ar chitecture

Health and P erformance F acility (HPF) As an integrated group of software tools, HPF • Graphically displays system/subsystem performance and health statistics • Helps service manage system/subsystem performance and health • Sends electronic notification when system statistics exceed a defined threshold • Optionally starts programs or shell scripts when system statistics exceed defined thresholds HPF also seamlessly integrates system configuration information from the master configuration database (MCD).

System and subsystem analysis displays are dynamic and typically updated once each second or minute, depending on the item selected. The displays show information such as the following: • CPU load • Read and write buffer activity • Disk drive statistics • Storage buffer cache statistics • Percentage of read/write cache hits • Number of read/write operations on the disk drive All displays show current statistics; other displays also show system/subsystem trends to help get maximum performance from the Sun StorEdge A7000 array system. Typically, the statistic-gathering portion of HPF starts at system start-up and keeps running until system shutdown.

Mainframe D ASD functions • Add control unit • Allows service to add a new control unit to the current system configuration • Edit control unit • Allows service to edit the contents of a currently configured control unit • Remove control unit • Removes a previously defined control unit from the current configuration • Configure interface groups • Configures the interface groups representing the relationship between the interface blocks, physical disk devices, and control units defined in the disk storage system • Format DASD • Performs CKD formatting on configured DASD volumes Open system de vice functions • Manage linear devices • Allows service to display, add, or remove disk partitions in the disk storage system • Configure STE • Allows service to configure SCSI target emulation, display, add, and remove STE partition, and create the STE configuration file Sun StorEdge DataShar e functions • Configure Sun StorEdge

DataShare

Allows Service to configure Sun StorEdge DataShare partitions for mainframe, open system, and backup/restore capability Repair functions • Repair devices Allows the user to restore partitions determined by DASD Manager as missing from the disk drives

Function/Operation Capability

Just the Facts April 1999

System Ar chitecture

RSS (Remote Suppor t System) RSS (Remote Support System) allows a Sun StorEdge A7000 array to automatically notify the customer support center of a problem with the system. RSS monitors all subsystems and transmits error indication information to the customer support center when a serious hardware or software failure occurs. RSS periodically transmits error logs and MCD (master configuration database) information to the customer support center to assist future service activity and enable proactive analysis of system logs. This allows problems to be corrected before they affect system availability.

HPF (health and performance facility) transmits alert logs to the customer support center via RSS. The RSS file monitor monitors files for changes. If changes are found, the RSS file monitor sends the appended data in the case of console logs and error reports, or the complete file in the case of certain configuration files to the customer support center for archival and analysis.

Metropolitan Remote Dual Cop y Metropolitan Remote Dual Copy (RDC) provides real-time replication of data to another, remote Sun StorEdge A7000 array without host intervention. RDC is conceptually similar to disk mirroring (RAID 1), but RDC mirroring uses Sun’s fiber optic reflective memory (FORMS) link, allowing replicated disks to reside up to 50 kilometers apart using third-party optical extenders. RDC can be used on linear or RAID protected logical volumes.

RDC provides the following set of features and functionality:

• Real-time remote disk mirroring between two Sun StorEdge A7000 arrays at distances up to 3 km (1.9 miles) using single-mode fiber.

• Separations up to 50 km (31 miles) are possible with qualified third-party outboard optical extenders. • 100 MB per second (1 Gbps) intersite connection between primary and secondary caches. • Mainframe and SCSI-attached host support. • No host software dependency.

• Granularly configurable per logical volume (noncritical volumes may be excluded). • Independently configurable for each Sun StorEdge A7000 array subsystem. • Concurrent mutual backup (bilateral relationship) across sites. • Continued remote data access despite local disk failure (configuration dependent). • Active logging during RDC interruptions.

• Optimized resynchronization following disk, link, subsystem, and storage platform outages. • Disaster rehearsal rollback provisions.

• Source and target volumes may be locally mirrored (RAID-1), RAID-5 protected, or linear. Only the capacity needs to match across sites.

Each RDC device pair consists of a primary device and a secondary device. RDC is bidirectional permitting each system to have both primary and secondary devices. The primary device services read requests. Both the primary and secondary devices service write requests. If the primary fails, the secondary services both read and write requests.

Because writes occur on both the primary and secondary devices in real time, each provides an up-to-date copy. Thus, the secondary device provides data availability on-demand for both a primary disk failure and primary subsystem failure.

Just the Facts April 1999

System Ar chitecture

If a disk fails (primary or secondary), it can be replaced and the device can be resynchronized on-line using the RDC administrative utility. During the recovery period, the source disk services reads and updates, ensuring that both devices are consistent when the resynchronization completes.

Availability

RAID Protection

• RAID 1

Mirrored disks are configured to duplicate critical data that must tolerate single HDA failures without performance degradation. The mirrored volumes are accessed through independent paths. the Sun StorEdge A7000 array supports up to four members in a mirrored set.

• RAID 1+0

RAID 1+0 combines the performance of RAID 0 (striping) with the availability and excellent degraded-mode characteristics of RAID 1 (mirroring). With RAID 1+0, multiple RAID 1 pairs are created. A RAID 0 stripe is then created across the multiple mirrored-drive pairs to combine them into one logical group. In this way, multiple drives can fail without degrading performance provided there is not more than one failure in a mirrored pair.

• RAID 0+1

RAID 0+1 does not provide any benefits over RAID 1+0 and can result in lower availability. In RAID 0+1, two RAID 0 stripes are created and are mirrored together. RAID 0+1 configurations cannot tolerate the failure of more than one drive, while 1+0 can tolerate multiple failures provided the failures do not occur in the same mirrored-pair. In general, RAID 1+0 should always be used over RAID 0+1.

• RAID 5

RAID 5 splits data redundancy across a number of HDAs through a rotating parity scheme. Data from any one failed HDA in the RAID 5 set is automatically reconstructed using the information and parity on the remaining drives. The host continues to have uninterrupted access to the data. By default, Sun configures six drives in a RAID 5 set. It is possible to configure from 3 to 16 devices in a RAID 5 set on the Sun StorEdge A7000 array.

Global Hot Spares

Hot spares can be identified in advance to automatically replace failed HDAs in RAID 1 and RAID 5 sets without human intervention. the Sun StorEdge A7000 array picks from the globally available hot spares and re-establishes one as an operational member of the failed RAID set. The failed HDA can then be replaced by a SunService representative at a convenient time.

Note: Hot-spare drives must always be at least as big as the physical drive that it may have to replace.

As a rule, it is generally best to always use the largest available drive as a hot-spar e.

Failover

The Sun StorEdge A7000 array is comprised of two subsystems. Each subsystem runs independently in normal operation but has the ability to take over for the other in the event of a failure or for concurrent maintenance. The term failover is used to describe the occurrence of one subsystem going off-line and the other taking over operations for the off-line subsystem. If a subsystem does go off-line, all devices are still accessible on the Sun StorEdge A7000 array through alternate paths through the surviving subsystem. In this way, the customer’s data availability is preserved.

Just the Facts April 1999

System Ar chitecture

Failovers can be put in to two basic categories: hard failovers and controlled failovers. A hard failover occurs when a subsystem stops operating due to a failure. A controlled failover occurs when an operator wishes to shutdown a subsystem for software updates or maintenance.

BUS/TAG and ESCON switching are implemented to allow rerouting of channels from a failed subsystem to a non-failed subsystem. The alternate channels are configured through DASDMGR. Failover is associated with mainframe channels only. Mainframes, upon detecting that an I/O command has failed down one path, are able to re-issue the I/O command down an alternate path. Currently, amongst open-systems vendors there is not a standardized method for providing this capability with SCSI channels. open-systems data availability can be preserved using host-based mirroring across the nodes.

Specifications, Standar ds and Cer tifications

Environment—Base System

Regulations—Base System The Sun StorEdge A7000 array meets or exceeds the following requirements:

AC input rating 208–240 VAC, 47–64 Hz, 2 line cords, 24 amps per line cord Power consumption 8120 watts Operating 10 to 30˚C (50 to 86˚F) 40 to 80% relative humidity, noncondensing Nonoperating 10 to 50˚C (50 to 122˚F) 20 to 90% relative humidity, noncondensing Heat output 27713 BTUs/hr. maximum Airflow clearance 83.8 cm (33 in.) cabinet front 68.6 cm (27 in.) cabinet rear

Safety UL 1950, CSA 950, VDE EN 60950 Class 1 laser requirements per CFR 21, Part 1040 and IEC 825 RFI/EMI FCC Class A, DOC Class A, VCCI Class 1, EMC Directive (89/336/EEC), EN55022 Immunity EMC Directive (89/336/EEC), EN55082-1 Harmonics EMC Directive (89/336/EEC), EN60555-2

Just the Facts April 1999

System Ar chitecture

Dimensions and W eight—Base System

Environment—Inc luding Expansion

Regulations—Inc luding Expansion The Sun StorEdge A7000 array meets or exceeds the following requirements:

Dimensions and W eight—Inc luding Expansion

Height 201 cm (79 in.) Width 104 cm (41 in.) Depth 99 cm (39 in.) Weight 659 kg (1450 lb.) approximate Total floor ar ea 1.0 sq. m (11 sq. ft.) Power cord 304 cm (10 ft.)

AC input rating 208-240 VAC, 47-64 Hz, 4 line cords, 24 amps per line cord Power consumption 14620 watts Operating 10 to 30˚C (50 to 86˚F) 40 to 80% relative humidity, noncondensing Nonoperating 10 to 50˚C (50 to 122˚F) 20 to 90% relative humidity, noncondensing Heat output 49897 BTUs/hr. maximum Airflow clearance 83.8 cm (33 in.) cabinet front 68.6 cm (27 in.) cabinet rear

Safety UL 1950, CSA 950, VDE EN 60950 Class 1 laser requirements per CFR 21, Part 1040 and IEC 825 RFI/EMI FCC Class A, DOC Class A, VCCI Class 1, EMC directive (89/336/EEC), EN55022 Immunity EMC directive (89/336/EEC), EN55082-1 Harmonics EMC directive (89/336/EEC), EN60555-2

Height 201 cm (79 in.) Width 178 cm (70 in.) Depth 99 cm (39 in.) Weight 1250 kg (2750 lb.) approximate Total floor ar ea 1.9 sq. m (21 sq. ft.) Power cord 304 cm (10 ft.)

Just the Facts April 1999

Requirements and Configuration

Requirements and Configuration

System Requirements

Host Platform Suppor t

Host Platform Interface

Host Operating Systems Suppor t

System Configuration

Configurations

Hardware Configuration • Cache

Up to 4 GB in 1-GB increments • Host Channel Connections

Any mix of:

Mainframes IBM S/390, IBM ES/9000, Amdahl, HDS Open systems Solaris^{TM}, HP 9000 HP-UX, IBM RS-6000 AIX, Intel/Microsoft Windows NT

Mainframes 8–32 block mux channels (4.5 MB/sec.) 4–32 ESCON serial channels (17 MB/sec.) IBM 3990-3 control unit emulation IBM 3380-A/D/E/J/K, IBM 3390-1, -2, -3, -9 Up to 512 logical volume images Open systems Up to 32 UltraSCSI channels (eight-channel increments) Arbitrary volume size Up to 1024 logical volume images

Mainframes MVS/ESA, MVS/XA, VM/ESA, VSE/ESA, OS/390 Open Systems Solaris^{TM} 2.5.1 and 2.6, HP-UX 10.01,10.20, AIX 4.1.3, 4.2, Microsoft Windows NT 4.0

Base system Single cabinet, dual quad-cpu controllers 1- to 4-GB high-performance cache memory Two high-density storage array drawers 54 drives per drawer 24–108 hot-plug, SCSI disk drives n+1 hot-plug power n+1 hot-plug fans Expansion option Expansion subsystem added to base system 2 or 4 high-density storage array drawers 6-216 additional hot-plug, SCSI disk drives n+1 hot-plug power n+1 hot-plug fans

Just the Facts April 1999

Requirements and Configuration

– Up to 32 block mux channels (4.5 MB/sec.), 8-channel increments – Up to 32 ESCON serial channels (17 MB/sec.), 4-channel increments – Up to 32 UltraSCSI channels (40 MB/sec.), 8-channel increments

Drives • 54-disk motorized drawers • Hot-swap disk packaging

Optional Expansion Subsystem • Data Availability

– Configurable for no single point of failure – Power conditioning unit

Software Configuration • RAID Support

– Subsystem-based RAID implementation – RAID hardware accelerator – Global hot spares – Combination of RAID levels: – RAID 0 (striped) – RAID 1 (mirrored) – RAID 1+0 and 0+1 (mirrored/striped) – RAID 5 (rotating parity) – Global hot spares • IBM Contr ol Unit Compatibility

– 3990-3 – Up to 16 concurrent logical control unit images • IBM Device Compatibility

– 3380 A, D, E, J, K – 3390 -1, -2, -3, -9 – Mix of above – Up to 512 logical device images • Multiple Softwar e-defined Volumes per Ph ysical Disk

Just the Facts April 1999

System Mana gement

System Mana gement

System Administration

Administration of the Sun StorEdge^{TM} A7000 array is performed by SunService personnel. At this time, there is no option for a customer to directly administer the system.

The following is the RAS characteristics of the Sun StorEdge A7000 array.

Reliability, Availability, Serviceability

Software

The Sun StorEdge A7000 array, Remote Dual Copy, or Sun StorEdge DataShare do not require any host-specific software for operation.

Redundancy • Dual-redundant controllers • Dual-initiator back-end SCSI • Power supplies • Cooling fans • Interface boards High availability • Hardware accelerated RAID 1, 1+0, 0+1, 5 • Global RAID hot spares • Dual-initiator back-end SCSI • Automatic failover • Power conditioning unit On-line ser viceable components

• DC power supplies • Cooling fans • Controller subsystem • Interface boards • Hot-plug disk drives • Pre-emptive on-line and off-line diagnosis • Remote modem access (dial-in and dial-out) • Automatic health reporting and phone-home

Just the Facts April 1999

Ordering Inf ormation

Ordering Information

Base System

Options

Order Number Title and Description

SG-ARY002A-0G • Sun StorEdge^{TM} A7000 array controller, double drawer

Sun StorEdge A7000 array base system includes • CPU boards, power, fans • Two drive-ready disk drawers for up to 108 total drives • Requires cache, drives, and host interface boards for functionality. Includes two 2-GB Sun StorEdge DataShare volumes

Order Number Option Description

Maximum Number Supported

Comments

SP40-OS-QIC OS software for the Sun StorEdge A7000 array storage processor nodes

1 Required

6288A Sun StorEdge A7000 array 54.6-GB storage package Includes 9.05-GB disk devices; may require enclosure kit and SCSI disk adapters to function

18 (base) 36 max. (2-dwr expansion) 54 max. (4-dwr expansion)

Required min: 4

6289A Sun StorEdge A7000 array 108.6-GB storage package Includes 18.1-GB disk devices; may require enclosure kit and SCSI disk adapters to function

18 (base) 36 max. (2-dwr expansion) 54 max. (4-dwr expansion)

Required min: 4

9652A Storage package enclosure kit for 9.05-GB, dual-connector disk drives. Chassis and drive-channel SCSI expanders

9 (base) 18 (2 dwr) 27 (4 dwr)

Required

9656A Storage package enclosure kit for 18.1-GB disk drives. Chassis and drive-channel SCSI expanders

9 (base) 18 (2 dwr) 27 (4 dwr)

Required

1076A Sun StorEdge A7000 array SCSI adapter kit with RAID accelerator hardware; drive-side SCSI adapter with 4-channel RAID acceleration hardware

3 (base) 5 (2-dwr) 7 (4-dwr)

Required

6773A 1024-MB cache: pair of 512-MB cache boards, one per processor node

4 Required min: 1

Just the Facts April 1999

Ordering Inf ormation

2077A 1024-MB cache: pair of 512-MB cache boards, one per processor node; includes metropolitan Remote Dual Copy hardware

1 Customer furnished fiber plant including third party optical extenders required beyond 3 km 6778A Two four-channel BMC adapter boards (8 channels total); no host-cables 4 6780A Two two-channel ESCON adapter boards (4 channels total), odd-numbered pair; no host cables 8

6779A Two two-channel ESCON adapter boards (4 channels total), even-numbered pair; no host cables 8

6796A Pair, 4-channel UltraSCSI target emulation (STE)/host-interface boards with single external connector per board; no host cables 8

6797A Pair, 4-channel UltraSCSI target emulation (STE)/host-interface boards with two external connectors per board; no host cables 8

6798A Pair, 4-channel UltraSCSI target emulation (STE)/host-interface boards with four external connectors per board; no host cables 8

9688A Power-conditioning unit for dual-power/redundant-power configurations

1 (base) 2 (w/exp. subsystem) X2177A Remote Dual Copy (RDC) field expansion hardware

1 Customer furnished fiber plant including 3rd party optical extenders required beyond 3km.

SP40-ACR-QIC Remote Dual Copy (RDC) software and use license, one per Sun StorEdge A7000 array subsystem 1

6786A Expansion subsystem containing 4 drive-ready storage drawers for up to 216 additional drives

1 Factory (vs. field) integration with base Sun StorEdge A7000 array recommended DSH99-310-9999 Sun StorEdge DataShare use license for unlimited number of volumes per Sun StorEdge A7000 array 1

Order Number Option Description

Maximum Number Supported

Comments

Just the Facts April 1999

Ordering Inf ormation

DOB99-100-9999 Sun StorEdge DataShare Open Backup use license for unlimited number of volumes per Sun StorEdge A7000 array 1

3841A SCSI cable, RS/6000, 68-pin-to-68-pin 32 3840A SCSI cable, generic, 68-pin-to-68-pin 32 3842A BMC cable pair, 0.5 m 32 3843A BMC cable pair, 10 m 32 3844A BMC cable pair, 20 m 32 3845A BMC cable pair, 30 m 32 3846A ESCON cable, 13 m 32 3847A ESCON cable, 31 m 32 3861A Sun StorEdge A7000 array installation kit w/pwr cord, U.S. 1 3862A Sun StorEdge A7000 array installation kit w/pwr cord, Intl. 1

Order Number Option Description

Maximum Number Supported

Comments

Just the Facts April 1999

Upgrades

Upgrades

Upgrade P aths

Sun provides several upgrade options to help customers migrate to the Sun StorEdge^{TM} A7000 array cost-effectively from other storage products, whether they were originally sold by Sun, or purchased from other storage vendors. The following section briefly describes the Sun StorEdge A7000 array-related upgrade programs:

Sun StorEdg e A7000 Intelligent Stora ge Server^{TM} Upgrade Ordering

Competitive Upgrade Or dering

UG-A7000-0G Upgrade from Sun storage arrays to Sun StorEdge A7000 array storage base – Customer returns 80 GB or more of SPARCstorage^{TM} Array 200-series or RSM^{TM} 2000 UG-A7000-9G-CO 54.3-GB disk-pack upgrade – Customer returns one Encore SP30/SP40 4.2-GB disk six-pack UG-A7000-18GB-CO 108.6-GB disk-pack upgrade (Factory Configured) – Customer returns a minimum of 24GBs of disk (4- or 9-GB disks) from SP40 or Sun StorEdge A7000 array UG-A7000-18GB 108.6-GB disk-pack upgrade (Xoption) – Customer returns a minimum of 24-GB of disk (4- or 9-GB disks) from SP40 or Sun StorEdge A7000 array UG-A7000-MEM-1GB Upgrade from Encore 256-MB cache memory to 1-GB (2 x 512 MB) cache (RMC only) – Customer returns two Encore 256-MB cache memory boards UG-A7000-EXCABINET Upgrade to a four-drawer expansion subsystem from a two-drawer expansion system

– Customer returns two-drawer expansion subsystem

CG-A7000-0G Competitive upgrade from qualified storage arrays to Sun StorEdge A7000 array storage base – Customer returns 80 GB or more of EMC Symmetrix 3000/5000 family storage system or – Customer returns two HP, IBM, DEC, or Data General storage systems with a minimum of 40 GB per subsystem CU-A7000-18GB-CO 108.6-GB disk-pack upgrade (Factory Configured) – Customer returns a minimum of 24 GB of disk (4- or 9-GB disks) from HP, IBM, DEC, Hitachi, Compaq, or Data General storage systems as part of system trade-in CU-A7000-18GB 108.6-GB disk-pack upgrade (Xoption) – Customer returns a minimum of 24 GB of disk (4- or 9-GB disks) from HP, IBM, DEC, Hitachi, Compaq, or Data General storage systems as part of system trade-in

Just the Facts April 1999

Service and Suppor t

Service and Suppor t

The SunSpectrum^{SM} program is an innovative and flexible service offering that allows customers to choose the level of service best suited to their needs. The SunSpectrum program provides a simple pricing structure in which a single fee covers support for an entire system, including related hardware and peripherals, the Solaris^{TM} operating environment, and telephone support for Sun software packages. The majority of Sun’s customers today take advantage of the SunSpectrum program, underscoring the value it represents. Customers should check with their local Sun Enterprise^{TM} services representative for program/feature variance and availability in their area. Note: Only SunSpectrum Gold^{SM} and SunSpectrum Platinum^{SM} levels are available for the Sun StorEdge A7000 array.

FEATURE

SUNSPECTRUM PLATINUM Mission-critical Suppor t

SUNSPECTRUM GOLD Business-critical Suppor t Systems Featur es Systems approach coverage Yes Yes System availability guarantee Customized No Account Support F eatur es Service account management team Yes No Personal technical account support Yes Yes Account support plan Yes Yes Software release planning Yes No On-site account reviews Monthly Semi-annual Site activity log Yes Yes Coverage / Response T ime Standard telephone coverage hours 7 day/24 hour 7 day/24 hour Standard on-site coverage hours 7 day/24 hour 8 a.m.–8 p.m., monday–friday 7-day/24-hour telephone coverage Yes Yes 7-day/24-hour on-site coverage Yes Option Customer-defined priority setting Yes Yes – Urgent (phone/on-site) Live transfer/ 2 hour

Live transfer/ 4 hour – Serious (phone/on-site) Live transfer/ 4 hour

2 hour/next day

– Not critical (phone/on-site) Live transfer/ customer convenience 4 hour/ customer convenience Additional contacts Option Option

Just the Facts April 1999

Service and Suppor t

Warranty

The Sun StorEdge A7000 array warranty includes initial hardware and operating-system software installation and configuration plus two years, 24x7, 4-hour on-site support, including 15-minute call-back for any RSS system-generated call.

Education

• IQ Kit Sales Guide • IQ Kit Tech Guide • Sun Education will offer a variety of classes starting in 2Q/CY98

Professional Ser vices

ArrayStart^{SM} Service The warranty and installation package for the Sun StorEdge A7000 array includes Sun’s ArrayStart^{SM} service package that provides installation and initial configuration and layout expertise to get the customer up and running.

Enhanced Support F eatur es Mission-critical support team Yes Yes Sun Vendor Integration Program (SunVIP^{SM})

Yes Yes

Software patch management assistance

Yes No

Field change order (FCO) management assistance

Yes No

Remote Systems Diagnostics Remote dial-in analysis Yes Yes Remote systems monitoring Yes Yes Remote predictive failure reporting Yes Yes Softwar e Enhancements and Maintenance Releases Solaris^{TM} enhancement releases Yes Yes Patches and maintenance releases Yes Yes Sun unbundled software enhancements

Option Option

Inter net and CD-R OM Support T ools SunSolve^{SM} license Yes Yes SunSolve EarlyNotifier^{SM} Service Yes Yes

FEATURE

SUNSPECTRUM PLATINUM Mission-critical Suppor t

SUNSPECTRUM GOLD Business-critical Suppor t

Just the Facts April 1999

Service and Suppor t

Sun Professional Ser vices Sun Professional Services consultants deliver on-site consulting services to fully integrate and optimize the Sun StorEdge A7000 array into the customer’s computing environment. Customers can choose tasks from the following list or customize the service to meet their specific business needs: • Sun StorEdge DataShare architecture and implementation • Open system storage mainframe backup implementation • Capacity planning • Data migration • Performance tuning and optimization • Integration of Sun StorEdge DataShare and the Sun StorEdge A7000 array into disaster recovery plans

Just the Facts April 1999

Glossar y

Glossar y

Access method Access methods are MVS subroutines that provide the machine instructions to input and output physical data to devices attached to the processor complex. Access methods (such as QSAM, VSAM) build channel programs and manage buffers.

Block A physical group of logical records. Blocks are separated by gaps on the recording medium. Each block may contain one or more records. A block is the physical unit of transfer between storage and an I/O device. Blocks usually contain a group of logical records.

Block multiplexor channel (BMC or block mux)

A physical I/O channel that can keep track of more than one device transferring blocks and can interleave blocks on the channel to different devices.

BMC Block multiplexor channel.

Cache fast write The term for an I/O operation in which data is written to the 3990 control unit’s cache and the I/O instruction is “completed” to the processor. Nonvolatile storage IS NOT used. Cache fast write is generally used with temporary data.

CCW Channel control word. Channel programs, which perform I/O operations, are composed of one or more channel control words.

Central storage A term for the random-access, read/write memory inside a processor complex.

Channel A channel connects the processor complex with the I/O control units.

CHPID Channel path identifier.

CICS Customer information control system. CICS accepts transaction code from terminals and calls programs to process the transaction.

CKD Count, key, and data record format of a DASD track. CKD devices are supported by MVS.

Control unit A device that controls I/O operations to one or more devices. Examples of DASD control units are 3880 and 3990.

DASD Direct access storage device. An I/O device which allows modules to read or write specific blocks anywhere in a file.

DASD fast write The term for an I/O operation in which data is written to the 3990 control unit’s cache and the I/O instruction is “completed” to the processor. Nonvolatile Storage is used in case there is a failure before the write is actually written to the disk.

DASDMGR Direct access storage device manager used to configure devices on the Sun StorEdge A7000 array.

Just the Facts April 1999

Glossar y

Data set Mainframe file

DBMS Data base management system. A software subsystem which provides the nucleus of modules to maintain a well-organized set of data.

DFHSM Data facility hierarchical storage manager. An IBM product which manages DASD datasets.

DSF Sun StorEdge^{TM} DataShare facility.

Dynamic path reconnect (DPR)

A DASD device, operating in DPR mode, may reconnect (after releasing a channel) to any channel connecting it to the processor complex which initiated the request. Non-DPR devices must connect to the same channel that initiated the request.

EBCDIC Extended binary coded decimal interchange code. The code that IBM uses to represent characters and control values on processor complexes. EBCDIC uses the 256 possible 8-bit patterns to represent characters (printable) and control codes (non-printable).

EREP Environmental recording and editing program. EREP is used to display the errors and statistics collected by MVS.

Failover The state entered when one subsystem goes offline and the other takes over operations for the offline subsystem.

FRU Field-replaceable unit. A part of hardware that can be replaced at the customer’s location.

HDA Head disk assembly. The portion of a disk that contains the physical media on which data can be recorded.

HPF Health and performance monitor of the Sun StorEdge A7000 array.

IDCAMS The IBM utility which reads control statements and performs data-set functions such as creation, deletion, cataloging, and uncataloging. IDCAMS also backups and restores VSAM data sets.

IMS Information management system. IMS is used for data center written programs to process transactions entered at terminals.

IOCP Input/output configuration program. The MVS program which reads the data center’s description of the I/O configuration.

IPL Initial program load. Mainframe term for “boot.”

ISO-9660 A formatting standard on which CD-ROMs are based.

JCL Job control language. The term used for a structured language used by MVS to execute a unit of work.

JES Job entry system.

Just the Facts April 1999

Glossar y

LPAR Logical partition. The feature that allows a 309X processor complex to be logically partitioned.

MIH Missing interrupt handler. The MVS modules that detect and notify the console operator if an I/O operation does not terminate in a period of time.

MCD Master configuration database used to keep track of all hardware and software components on the Sun StorEdge A7000 array.

MVS Multiple virtual storage. Nonvolatile storage (NVS) Used to implement reliable write-caching.

PDS Partitioned data set. An MVS data set composed of a “directory” and “members.”

QSAM Queued sequential access method. An MVS access method used to read and write sequential files.

RACF Resource access control facility. An IBM program product which controls user access to resources such as data sets and TSO logon IDs.

RDC Remote Dual Copy. Remote mirroring capability of the Sun StorEdge A7000 array.

Record A collection of related bytes that is the smallest unit of a file. RJE Remote job entry. Sending data from a remote terminal to a mainframe for batch processing by MVS.

RMF Resource measurement facility. An MVS program product which gathers information about utilization of hardware and software resources.

RSS Remote support system of the Sun StorEdge A7000 array. SIMCKD Simulation of count-key-data.

SMF System management facility. The MVS data-collection facility for information about executing tasks.

SMS Systems managed storage. The MVS/ESA implementation of storage management that implements allocation by data-center specification, not JCL.

STE SCSI target emulation.

Subsystem Term used to describe one of the four-processor SMP “nodes” in the Sun StorEdge A7000 array system.

TSO Time sharing option. IBM’s subsystem for interactive access to MVS services.

Just the Facts April 1999

Glossar y

VSAM Virtual storage access method. An MVS access method for DASD data sets which supports entry-sequenced, relative-record, and key-sequenced files.

VTOC Volume table of contents. An area on each DASD volume which contains data-set names and pointers to all extents of all data sets on the volume.

Just the Facts April 1999

Materials Abstract

Materials Abstract

All materials will be available on SunWIN except where noted otherwise.

Collateral Description Pur pose Distrib ution

Token # or Comac order #

Powerpack – Sun StorEdge^{TM} A7000 and

Sun StorEdge DataShare: Just the Facts

Reference Guide for Sun StorEdge A7000 Array

Training Sales Tool

SunWIN, Reseller Web

76732

– A7000: The Intelligent

Storage Server and Sun StorEdge DataShare Product Overview Customer Presentation and Slide Notes, 1/98

Presentation on Sun StorEdge A7000 Array (available either with or without slide notes)

Sales Tool SunWIN, Reseller Web

76235

References – Sun Intro—Sun StorEdg e and

Intelligent Storage Server A7000, 1/13/98

Introduction E-mail Sales Tool SunWIN, Reseller Web, E-mail

77889

– Quick Reference Card— Sun

StorEdge Product Family Overview

Quick Reference Card for the Sun StorEdge product family

Sales Tool SunWIN, Reseller Web, First Resort

73691

– Reference Guide— Sun

StorEdge A7000 Array, 1/98

Reference Guide for the Sun StorEdge A7000 Intelligent Storage Server

Sales Tool SunWIN, Reseller Web

76871

Product Literatur e – Sun StorEdge A7000

Intelligent Storage Server Datasheet, 1/98

Data Sheet on Sun StorEdge A7000 Array

Sales Tool SunWIN, Reseller Web, Comac

73373

DE788-0 – Sun StorEdge DataShare

Applications White Paper, 1/98

White Paper on Sun StorEdge DataShare

Sales tool SunWIN, Reseller web, Comac

75897

FE696-0 – Sun StorEdge

DataShare/A7000 Brochure, 1/98

Brochure on Sun StorEdge DataShare and Sun StorEdge A7000 Array

Sales tool SunWIN, Reseller Web, Comac

75576

BE656-0 – A Field Guide to Remote

Mirroring, 1/99

White Paper on Remote Dual Copy

Sales tool SunWIN, Reseller Web

90898

Just the Facts April 1999

Materials Abstract

Training – Sun Enterprise Network

Array^{TM} A7000 Sales Team IQ Kit: Sales Information Quickstart, 1/98

Sun StorEdge A7000 Array Sales IQ Guide

Training SunWIN 76740

– Sun Enterprise Network

Array A7000 Sales Team IQ Kit: Technical Information Quickstart, 1/98

Sun StorEdge A7000 Array Technical IQ Guide

Training SunWIN 76741

– Sun Enterprise Network

Array A7000 Sales Team IQ Kit: Reference Information Quickstart, 1/98

Sun StorEdge A7000 Array Reference Guide

Training SunWIN 76739

Competiti ve – EMC Battlebook Sales Guide,

1/98

Competition Against EMC— Sales Guide

Training SunWIN 76869

Exter nal Web Sites – Corporate Website http://www.sun.com – Training —

Reseller/Competency http://reseller.sun.com

Collateral Description Pur pose Distrib ution

Token # or Comac order #