Just the Facts August 1999 are-RAID solution that of fers a wide range of capabilities and features: ¥ Expands on the highly successful SP ARCstorage Array ¥ High-performance, controller -based RAID system with high-RAS features for the desktop ¥ Superior RAID 3/RAID 5 performance through an intelligent caching controller

(includes RAID 0, 1, and 1+0) ¥ Simple setup and administration using RAID Manager GUI ¥ Con�gurations with 36- to 291-GB storage using 9-, 18-, or 36-GB, 10000-rpm dri ves ¥ RAID 5 sequential reads at 32 MB per second, sequential writes at 31 MB per second ¥ UltraSCSI connections to the host system(s) and to the disk dri ves ¥ Enhanced RAID Manager 6 ¥ Up to 15 Sun StorEdge A1000 arrays can be daisy-chained on the same UltraSCSI b us (up to nine in a single rack) ¥ Open storage�UltraSCSI connections to Microsoft W indows NT systems

The Sun StorEdg e D1000 Arra y�Lo w-Cost Software-RAID Solution

The Sun StorEdge D1000 array does not have a hardware RAID controller. Instead, software RAID solutions are achieved by combining the Sun StorEdge D1000 array with the VERITAS Volume Manager software. The Sun StorEdge D1000 array has two UltraSCSI channels (four UltraSCSI connections). The Sun StorEdge D1000 array backplane is split into two 6-drive or 4-drive segments. Two of the UltraSCSI connections can be jumpered to create a single 12-drive or 8-drive segment. The Sun StorEdge D1000 array is a software-RAID solution that offers a host of capabilities and features: ¥ Replaces the RSM 214/219 tray ¥ Con�gurations with 36-GB to 291-GB storage using 9-, 18-, or 36-GB, 10000-rpm disk drives ¥ Software RAID using VERITAS Volume Manager software (Solstice DiskSuite^{TM} software also supported) ¥ Higher RAS than a Sun StorEdge MultiPack system The Sun StorEdge D1000 array can be con�gured with dual, 40-MB-per-second UltraSCSI channels. In combination with 10000-rpm drives, the array excels at bandwidth-intensive applications such as web servers, seismic analysis, video production, MCAD, and other technical applications.

Just the Facts August 1999

Positioning

Product F amil y Placement

The Sun StorEdge A1000 and D1000 arrays replace the SPARCstorage Array family and the RSM 214/219 tray for the most price-sensitive customers. The Sun StorEdge D1000 array is nominally more costly than a Sun StorEdge MultiPack system. This cost is minimal for most customers when compared with the availability, capacity, and performance bene�ts.

Figure 2. Sun storage product offerings

Sun StorEdge A7000

IBM, EMC

Sun StorEdge A5X00

IBM, HP, DG, Compaq, EMC

DG, Compaq, EMC, IBM, HP, Cambex

Sun StorEdge A3500

Sun StorEdge A1000/D1000

Boxhill, Compaq, MTI, DG

Just the Facts August 1999

Server^{TM} (dual-SMP UNIX^¤ servers used as controllers)

Solaris^{TM} Operating Environment, Microsoft Windows NT

Solaris Operating Environment, Microsoft Windows NT

Solaris Operating Environment, Microsoft Windows NT

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 systems and higher end products ¥ For apps requiring

less than 291 GB in a single array ¥ Performance and

�exibility 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 ¥ Proven stability for mission-critical data

When to sell ¥ RAS +

price/performance ¥ Fibre Channel storage networking ¥ Replaces

SPARCstorage Array ¥ High sequential

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

con�gurations (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, multi-platform access to the same data ¥ Mainframe backup of open systems ¥ Storage consolidation ¥ Mission-critical data ¥ MF data migration

Fan Tray

Power Supply

Drive LEDs

System Power LED

System Summary Fault LED Door Latch

Front

Back

(A1000 only)

Just the Facts August 1999

System Ar chitecture

Rear P anel Indicator s and Switc hes

Figure 8. Sun StorEdge A1000 array rear view

Figure 9. Sun StorEdge D1000 array rear view y x IN/OUT IN/OUT

Controller Active

Controller Fault

Power Switch

SCSI ID Switch

Temperature Fault

Controller Power

Battery Fault Battery Charge

Battery Canister Blower Status

Blower Status

Power Supply Status

Power Supply Status

Blower Status

Blower Status

IN/OUT-1 IN/OUT-1 IN/OUT-2 IN/OUT-2

Option Switch Power Switch Module ID

Temperature Fault Controller Power

Power Supply Status

Power Supply Status

Just the Facts August 1999

Requirements and Configuration

Requirements and Con�guration

Sun StorEdg e TM A1000 and D1000 Arra ys Con�guration Guidelines

Sun StorEdge A1000 and D1000 arrays are supported on the follo wing host platforms: ¥ Sun Enterprise 10000 serv er (Sun StorEdge D1000 array only) ¥ Sun Enterprise 6000, 5000, and 4000 serv ers ¥ Sun Enterprise 6500, 5500, and 4500 serv ers ¥ Sun Enterprise 3000 and 3500 serv ers ¥ Sun Enterprise 250 and 450 serv ers ¥ Sun Enterprise Ultra 5S and 10S serv ers ¥ Ultra 5, 10, 30, and 60 w orkstations ¥ Ultra 2 (Sun Enterprise 2) serv er ¥ Ultra 1 (Sun Enterprise 1) serv er (excludes 18-GB, 10000-rpm and 36-GB, 10000-rpm disk

con�gurations) ¥ Microsoft W indows NT serv ers (9-GB, 10000-rpm disk con�gurations only)

Suppor ted Con�gurations

The Sun StorEdge A1000 array is supported in the follo wing con�gurations:

Refer also to the Sun StorEdg e A1000 Installation, Oper ation, and Service Guide . This guide contains detailed information about correct Sun StorEdge A1000 array SCSI cabling, SCSI b us termination requirements, and po wer sequencing for each of these con�gurations.

¥ Single host ¥ Tabletop ¥ Daisy chain ¥ Tower stand ¥ Box sharing ¥ Rackmount ¥ Cluster

Just the Facts August 1999

Requirements and Configuration

Sun StorEdg e A1000 Arra y Single-host Con�guration

Figure 10. Single and Daisy-chained Sun StorEdge A1000 array connected to a single host

Sun StorEdg e A1000 Arra y Cluster Suppor t Con�guration

Figure 11. Sun StorEdge A1000 array connected to two hosts ¥ Single host is the basic con�guration. Clustering is also supported. Each Sun StorEdge A1000 array

controller module interf aces to the host through an UltraSCSI dif ferential host b us adapter . ¥ The SCSI Out ports on the Sun StorEdge A1000 array controller module must be terminated unless the

array is daisy-chained to another array or clustered with tw o hosts. (Refer to the Sun StorEdg e A1000 Installation, Oper ation, and Service Guide .)

Terminator

SCSI Cable to Host

Just the Facts August 1999

Requirements and Configuration

Sun StorEdg e D1000 Arra y Single-host Con�guration

Figure 12. Bridged Sun StorEdge D1000 Array connected to single host

Sun StorEdg e D1000 Arra y Split-bo x Con�guration

Figure 13. Unbridged Sun StorEdge D1000 array connected to two hosts

Sun StorEdg e D1000 Arra y Cluster Suppor t

Figure 14. Bridged Sun StorEdge D1000 array connected to dual hosts ¥ Single host is the basic con�guration. Box sharing and clustering are also supported. ¥ Each Sun StorEdge D1000 array interf aces to the host through an UltraSCSI dif ferential host b us

adapter . ¥ The SCSI out ports on the Sun StorEdge D1000 array must be terminated unless the array is clustered

with tw o hosts. (Refer to the Sun StorEdge D1000 Installation, Operation, and Service Guide.)

SCSI Cable to Host

Terminator

SCSI Jumper Cable

SCSI Cable to Hosts

Terminator

SCSI Cable to Hosts SCSI Jumper Cable

Just the Facts August 1999

Requirements and Configuration

Daisy-c hained Con�guration

¥ Daisy-chaining enables higher capacity storage solutions per host. ¥ The Sun StorEdge A1000 array controller module can be daisy-chained in the same or separate

cabinets. Up to a maximum of �fteen units may be daisy-chained together (up to nine units in a single enclosure total). F or optimal performance, a maximum of three Sun StorEdge A1000 arrays is recommended.

Some customers will require lar ge, multiple terabyte storage capacities. These customers will need to con�gure and daisy-chain multiple Sun StorEdge A1000 arrays.

Server Platf orm

Maximum Number of Sun StorEdge A1000 and D1000

Subsystems Single/Daisy Chain

Maximum Supported Capacity 9-GB, 10000-rpm

Drives Single/Daisy Chain

Maximum Supported Capacity 18-GB, 10000-rpm

Drives Single/Daisy Chain

Maximum Supported Capacity 36-GB, 10000-rpm Drives Single/Daisy Chain

Sun Enterprise 10000 server

45 / 45 (D1000 only)

4914 / 4914 GB (D1000 only)

9828 / 9828 GB (D1000 only)

13104 / 13104 GB (D1000 only) Sun Enterprise 6X00/5X00/4X00 servers

18 / 18 1965/ 1965 GB 3931 / 3931 GB 5241 / 5241 GB

Sun Enterprise 3X00 servers

9 / 9 982 / 982 GB 1965 / 1965 GB 2620 / 2620 GB

SunEnterprise450and 250 servers

8 / 20 873 / 2184 GB 1747 / 4368 GB 2329 / 5824 GB

Sun Enterprise Ultra 5S and 10S servers

6 / 8 655 / 873 GB 1310 / 1747 GB 1747 / 2329 GB

Ultra 30 and Ultra 60 workstations

8 / 8 873 / 873 GB 1747 / 1747 GB 2329 / 2329 GB

Ultra 5 and Ultra 10 workstations

6 / 8 655 / 873 GB 1310 / 1747 GB 1747 / 2329 GB

Ultra 2 workstation and Sun Enterprise 2 server

2 / 4 218/ 436 GB 436 / 873 GB 582 / 1164 GB

Ultra 1 workstation and Sun Enterprise 1 server

2 / 4 218 / 436 GB not supported not supported

Microsoft Windows NT server

2 / 4 218 / 436 GB not supported not supported

The Sun StorEdge D1000 array cannot be daisy-chained. Note:ThelastSunStorEdgeA1000arraycontrollermoduleinanydaisy-chainmusthaveoneterminatorintheSCSIOutport.RefertotheSunStorEdgeA1000 Installation, Operation, and Service Guide .

Just the Facts August 1999

Requirements and Configuration

Sun StorEdg e A1000 and D1000 Arra ys Rac kmount Con�guration

The Sun StorEdge A1000 and D1000 arrays can be rackmounted to create larger configurations in a single enclosure. Up to nine Sun StorEdge A1000 or D1000 systems can be mounted in the Sun StorEdge expansion cabinet. In this con�guration it is possible to store up to 2.6 TB in a single cabinet. The array may be rackmounted in the �eld with optional hardw are.

In order to rackmount the Sun StorEdge A1000 or D1000 arrays, customers must: ¥ Install mounting brack ets onto tabletop con�gurations or order rackmount con�gurations ¥ Install the Sun StorEdge A1000 or D1000 arrays in the enclosure ¥ Cable the units

Figure 15. Rackmounting the Sun StorEdge A1000 and D1000 arrays

Detailed information on rackmounting procedures can be found in the Sun StorEdg e A1000 and D1000 Rackmount Installation guide, part number 805-2626-10.

Just the Facts August 1999

Requirements and Configuration

Other Con�guration Guidelines

The total length of all SCSI cables on any one bus should not exceed 25 meters. The Sun StorEdge A1000 array ships with one 2-meter UltraSCSI dif ferential cable. The Sun StorEdge D1000 array ships with tw o 2-meter UltraSCSI differential cables and one 0.8 meter cable (for jumper into single drive chain). See the ordering information for part numbers of other cables. Cable lengths are as follo ws: ¥ External dif ferential UltraSCSI cable, 10.0 meters ¥ External dif ferential UltraSCSI cable, 4.0 meters ¥ External dif ferential UltraSCSI cable, 2.0 meters ¥ UltraSCSI host b us adapter , 0.1 meter of internal cable length ¥ Sun StorEdge A1000 array controller , 0.1 meter of internal cable length

Just the Facts August 1999

Software Ar chitecture

Software Ar c hitecture

Sun StorEdg e TM RAID Mana g er K e y F acts (Sun StorEdg e A1000 Arra y)

The Sun StorEdge RAID Manager softw are includes both graphical and command line interf aces for con�guring, monitoring, maintenance, tuning of the RAID con�guration. F or the Sun StorEdge A1000 array, version 6.1.1 or abo ve is required.

The graphical user interf ace (GUI) of the Sun StorEdge RAID Manager softw are displays this menu.

Figure 16. The RAID Manager GUI

Application Functions

¥ Con�guration application ¥ Design �e xible RAID con�gurations ¥ Locate a dri ve group ¥ Create logical units (LUNs) and hot spares from unassigned dri ves ¥ Add LUNs to an e xisting dri ve group ¥ Delete LUNs in a dri ve group or a hot-spare dri ve

¥ Status application ¥ Real-time vie w of log �les with system information about f ailures, parity checks, and system e vents ¥ Perform health check on RAID modules ¥ View the status of LUN reconstructions or change the LUN

reconstruction rate

¥ Recovery application ¥ On-line instructions for easy restoration of f ailed components in a RAID module ¥ Manual parity check/repair of LUNs ¥ Manual reco very of dri ves and controllers. Y ou can f ail, reconstruct, and re vive drives, format and re vive LUNs, and change the status of controllers ¥ Automatic LUN reconstruction

Just the Facts August 1999

Software Ar chitecture

Sun StorEdg e RAID Mana g er T ec h F acts

¥ The Sun StorEdge RAID Manager softw are includes both graphical and command line interf aces for

con�guring and managing the RAID con�gurations. ¥ A RAID module is a set of associated dri ves, controllers, po wer supplies, and cooling f ans. ¥ The Solaris Operating En vironment sees each LUN as one virtual disk dri ve. With Solaris 2.6

Operating Environment Hardw are: 5/98, each SCSI device driver can support a maximum of 16 LUNs, each capable of supporting se ven partitions. F or the Sun StorEdge A1000 array , the RAID Manager softw are supports a maximum of 16 LUNs.

¥ A drive group is a logical grouping of dri ves. Dri ve groups are renumbered automatically on the ne xt

recon�guration boot after con�guration changes. ¥ RAID Manager uses the standard de vice code (cX tY dZ s0)

— cX = Host b us adapter with a maximum of 16 LUNs per tar get. — tY = The controller SCSI tar get ID. This is limited to 8 under the Solaris 2.5.1 Operating Environment.

— dZ = The LUN — s0 = Slice number . With the Sun StorEdge RAID Manager , the slice number is al ways �0.� ¥ The RAID Manager supports global hot spares, which are disks that contain no data and act as a

standby in case of a drive failure. Once a failed disk has been replaced, data is returned automatically to the original disk to preserv e the original con�guration and performance; the spare disk is then made available ag ain as a global hot spare.

The RAID Manager supports global hot spares, which are disks that contain no data and act as a standby in case of a dri ve failure. Once a f ailed disk has been replaced, data is returned automatically to the original disk to preserv e the original con�guration and performance; the spare disk is then made available again as a global hot spare. ¥ The RAID Manager softw are allo ws the user to customize ho w data is cached. ¥ By enabling write caching, data can be written from the host to the controller� s cache. This impro ves

overall performance because the host considers the write operation complete once the data is written to cache. By def ault, write caching is enabled. Fast writes to the data cache are enabled by def ault.

¥ The Reco very Guru in the RAID Manager GUI pro vides on-line instructions for easy restoration of

failed components. The Reco very Guru pro vides step-by-step f ailure reco very instructions to simplify administration and minimize the possibility of error .

¥ Maintenance/tuning

application

¥ Change LUN reconstruction rate ¥ Balance LUNs between acti ve controllers ¥ View/set cache parameters for each LUN ¥ Upgrade controller �rmw are ¥ Change/set automatic parity check ¥ Manage error log �le

¥ About ¥ Softw are version information

Application Functions

Just the Facts August 1999

Software Ar chitecture

¥ Message/e vent logging is pro vided by def ault, and can be customized to meet customer needs. ¥ Parity checks are run automatically to v erify that there are no parity errors. If an y parity errors are

found, the parity is automatically repaired and re written to disk. ¥ Simple netw ork management protocol (SNMP) support is pro vided, enabling inte gration with netw ork

management tools such as Solstice Domain Manager (SunNet Manager ) and Sun Enterprise SyMON 2.0 softw are.

Other RAID Mana g er 6.1 Enhancements

¥ Added information to sho w how drives are mirrored in a logical representation. The RAID Manager

6.1.1 graphical user interf ace has been enhanced to sho w how drives are mirrored in a RAID 1 con�guration.

¥ Frozen node names map LUNs to controllers e ven after a controller f ailover (check). ¥ ssigns abstract names for each Sun StorEdge A1000 array

module instead of using the de vice name ( dev/[r]RAID_Module_NN ).

Default Con�guration

The Sun StorEdge A1000 array comes precon�gured with a def ault LUN con�gurations, which may be recon�gured to match the customer� s speci�c requirements.

Year 2000 Compliance

The Sun StorEdge A1000 array with RAID Manager 6.1.1 is year 2000 compliant.

Sun StorEdg e A1000 and D1000 Arra ys Software Requirements

¥ Solaris 2.5.1 Operating En vironment (Hardw are: 8/97) or abo ve with the required operating system

patches must be used to support the Sun StorEdge A1000 and D1000 arrays. Con�gurations with 18-GB, 10000-rpm, 1-inch or 36-GB, 10000-rpm, 1.6-inch disks are supported on the Solaris 2.6 Operating En vironment or higher .

¥ Sun StorEdge RAID Manager 6.1.1 update 1 (Sun StorEdge A1000 array)

Other Suppor ted Software

¥ VERITAS Volume Manager softw are, v ersions 2.4, 2.5, 2.5.x, and 2.6 ¥ Solstice DiskSuite softw are version 4.1 ¥ Sun Cluster 2.1, 2.2 softw are

VERIT AS V olume Mana g er (VxVM) Software

VERITAS Volume Manager softw are (also kno wn as Sun StorEdge V olume Manager ) is of fered primarily for use with the Sun StorEdge D1000 array in order to support softw are-based RAID solutions. However, VERITAS Volume Manager softw are can be used as a shell with the Sun StorEdge A1000 array and RAID Manager softw are to enable the mirroring across storage units.

4-Drive Con�guration 12-Drive Con�guration

Default Con�guration 1 x (3+1) = 4 (RAID 5) 2 x (5 + 1) = 12 (RAID 5)

Just the Facts August 1999

Software Ar chitecture

VERITAS Volume Manager softw are supports RAID technology to optimize performance, a vailability , and user cost. This technology impro ves performance, reduces reco very time in the e vent of �le system errors, and increases data a vailability e ven in the e vent of a disk f ailure. VERIT AS Volume Manager softw are supports four RAID levels that pro vide v arying de grees of a vailability with corresponding trade-of fs in performance and cost: ¥ RAID 0 (striping and concatenation) enables data to span more than a single disk. While performance is

impro ved, the lack of redundanc y in this le vel leaves data unprotected. ¥ RAID 1 (mirroring) enables users to k eep multiple copies of their data. In the e vent of a disk f ailure,

data can be obtained from the remaining good cop y, increasing data a vailability . ¥ RAID 0+1 (striping plus mirroring) pro vides the data protection of RAID 1 with the performance

bene�t of RAID 0. ¥ RAID 5 (striping with distrib uted parity) of fers the ability to reconstruct data in the e vent of a single

disk f ailure. Signi�cantly less e xpensi ve than mirroring, RAID 5 is a common choice when lo w-cost availability is desired.

Disk Gr oups

In the event of a system failure, users need assurance that access to their data can be obtained quickly . Sun VERITAS Volume Manager softw are enables users to group disks and the v olumes and �le system that reside on them into disk groups. A disk group can be e xported from a f ailed system and imported onto another system, pro viding users with access to the data.

On-line Resizing

File systems, and consequently the volumes on which they reside, change and grow over time. In the past, as �le systems became full, administrators were required to tak e the �le system of �ine, back up the data, create a lar ger �le system and restore the data. W ith VERIT AS Volume Manager softw are, volumes and their UNIX ¤ �le systems (UFS) can gro w online, without disruption of user access. This capability increases data a vailability and eases administration.

On-line Bac kups

Backups are an essential part of any data management strategy yet pose problems in enterprises that run 24 hours a day , 7 days a week, for 365 days a year . The traditional technique of performing backups during scheduled do wntimes may be unacceptable for man y organizations and application en vironments.

VERITAS Volume Manager softw are supports online backups through the use of snapshots, read-only copies of the v olume and/or �le system. When a snapshot is created, write operations continue to modify the acti ve volume or �le system, enabling application access to continue without interruption.

P erf ormance Anal ysis T ools

VERITAS Volume Manager softw are includes performance analysis tools. The system can monitor the I/O load and obtain statistics on reads and writes at the disk and v olume le vel. With this capability , users can monitor I/O performance and isolate bottlenecks. Once identi�ed, bottlenecks can be remo ved by mo ving or reor ganizing data, resulting in impro ved performance.

VERIT AS V olume Mana g er Software and the Sun StorEdg e D1000 Arra y

When using the VERIT AS Volume Manager softw are with the Sun StorEdge D1000 array , standard installation procedures should be follo wed. See the installation guide pro vided with VERIT AS Volume Manager softw are.

Just the Facts August 1999

Software Ar chitecture

VERIT AS V olume Mana g er Software and the Sun StorEdg e A1000 Arra y and RAID Mana g er

The VERIT AS Volume Manager softw are is supported with the Sun StorEdge A1000 array . However, certain ca veats apply: ¥ Installation

Installation ordering is v ery sensiti ve. The Sun StorEdge A1000 array installation procedures must be followed e xactly as documented in the Sun StorEdge A1000 product release notes, the Sun StorEdge A1000 system manual, and the Sun StorEdge RAID Manager manual.

¥ Installation guide

Deviation from the follo wing sequence can and will cause incompatibility between Sun StorEdge A1000 array and VERIT AS Volume Manager softw are. VERITAS Volume Manager softw are should be installed only after the follo wing steps ha ve been completed: 1. Sun StorEdge A1000 array hardw are is properly installed and connected to the host. 2. Sun StorEdge A1000 array softw are is properly installed. 3. Sun StorEdge A1000 array de vices (LUNs) are properly con�gured using RAID Manager . 4. The host system is rebooted using the -r option. On reboot the RAID Manager must recognize the con�gured LUNs and create the appropriate de vice nodes.

It is also important to modify start-up scripts as necessary to ensure that Sun StorEdge A1000 array daemons are in voked prior to VERIT AS Volume Manager softw are.

¥ Device naming

Sun StorEdge A1000 array de vice entries in /etc/vfstab , which will be encapsulated using Sun VERITAS Volume Manager softw are, must use the standard Solaris Operating En vironment de vice names (e.g., /dev/rdsk/c3t4d0s0 ). Do not use the de vice names generated by the Sun StorEdge RAID Manager (e.g., /dev/rRAID_module01/0s0 ).

¥ Boot v olumes

For information on utilizing the Sun StorEdge A1000 array as a boot de vice, contact your sales representati ve for information.

¥ Con�guration

It is recommended that you do not b uild VERIT AS Volume Manager softw are RAID 5 volumes from Sun StorEdge A1000 array de vices, and in particular , that you do not b uild them from Sun StorEdge A1000 array RAID 5 LUNs.

RAID Implementation

Har d ware ver sus Software-based RAID

In any RAID storage product, RAID functionality may be implemented in hardw are (on the array controller , as with the Sun StorEdge A1000 array), or it may be implemented in softw are on the host (as is done in Sun StorEdge D1000 array con�gurations). Each method has its adv antages:

Just the Facts August 1999

Software Ar chitecture

¥ In most con�gurations, controller -based RAID delivers higher performance than host-based RAID. For

RAID 5, the system I/O b us traf �c is lo wer because the controller does the parity calculations. This decreases host/array bus traf�c and impro ves system I/O throughput. In the Sun StorEdge A1000 array, an intelligent cache controller does all the multistripe I/O and performs prefetch. The controller converts small sequential I/O into full-stripe I/O to e ven further impro ve RAID 5 performance. In host-based RAID systems, each read/write command requires multiple I/O requests to the disk, increasing b us traf �c and impacting I/O performance for RAID 5.

¥ The primary adv antage of host-based softw are RAID is �e xibility . In this type of

RAID implementation, softw are on the host system controls the RAID con�guration, as well as management and redundant data synchronization operations. This provides a high degree of �exibility , allowing man y different RAID levels to be con�gured, and e ven allo ws RAID groups to span multiple disk controllers. Host softw are RAID also enables con�gurations to be easily changed o ver time, as customers� needs change.

RAID Le vels Suppor ted

The Sun StorEdge A1000 and D1000 arrays are RAID subsystems that enables users to achie ve the ideal balance of high data a vailability , performance, capacity , and cost.

These RAID levels are implemented via a hardw are controller in the Sun StorEdge A1000 array , and through host softw are in Sun StorEdge D1000 array con�gurations.

RAID Level Characteristics

RAID 0�Striping ¥ Spreads data across multiple-disk spindles for better performance ¥ Can be tuned to optimize either random or sequential I/O performance ¥ No redundant data protection, lower reliability than independent disks ¥ Same low cost per usable megabyte as independent disks RAID 1�Mirroring ¥ Maintains duplicate copies of data, so if a disk fails, data is available and applications keep running ¥ Same performance as independent disks ¥ Highest cost per usable megabyte RAID 1+0�Mirroring and striping

¥ Combines performance of striping with data protection of mirroring ¥ Duplicate copies of striped data remain available even if a disk fails ¥ Same cost per usable megabyte as mirroring RAID 3�Striping with parity on single disk

¥ Good for large sequential data transfers per I/O request, and low I/O request rates ¥ When selecting RAID 3, the Sun StorEdge RAID Manager actually implements RAID 5, eliminating the typical RAID 3 bottleneck of parity information being written to a single disk RAID 5�Striping with Parity

¥ Provides data protection by storing parity information on all disks in the LUN, so data can be reconstructed if a single disk fails; good for applications with high I/O request rates.

¥ Stripes data across multiple-disk spindles to optimize random or sequential performance ¥ Higher cost per megabyte than independent disks or RAID 0, but much lower than RAID 1 or 1+0 ¥ Lower performance on small-sized writes than in RAID 0, 1, 1+0 or independent disks

Just the Facts August 1999

Software Ar chitecture

High A v ailability with Sun StorEdg e A1000 and D1000 Arra ys RAID Implementations

RAID Tec hnical F acts

¥ Each array may have several hot-spare drives. If a drive in a RAID 5, 1, or 1+0 volume fails, a hot-spare

drive is assigned and the Sun StorEdge RAID Manager (Sun StorEdge A1000 array) or VERIT AS Volume Manager softw are (Sun StorEdge D1000 array) detects the f ailure and automatically reb uilds the data from the f ailed dri ve onto a hot-spare dri ve.

¥ Striped-data or ganizations (RAID 0, 1+0, 3, and 5) can be tuned to optimize for either random or

sequential I/O performance. ¥ To optimize for random performance, the I/O load must be e venly balanced across the disk spindles.

This is done by setting the stripe width as lar ge or lar ger than the typical application I/O request. F or example, if the typical I/O request is 8 KB, setting the stripe width to 64 KB might be appropriate. This tends to e venly distrib ute I/O requests across all the disk spindles in the LUN.

¥ Sequential performance is optimized when data is spread out so that each application I/O spans all the

drives in the RAID group. This requires setting the stripe width so that it is small relati ve to the size of the typical I/O request. F or example, in a RAID group with four data disks, if typical application I/O size is 8 KB to 16 KB, a stripe width of 2 KB may be best.

Features Bene�ts ¥ Independent disks, plus RAID levels 0, 1,

1+0, 3, and 5 are all available at the same time within the same array

¥ Can easily match data layouts to meet users� speci�c requirements for capacity , performance, high availability , and cost ¥ RAID groups may span multiple arrays ¥ Greater �e xibility; allo ws creation of fully redundant con�gurations ¥ RAID levels 5, 1, and 1+0 yield predicted

steady-state uptimes in e xcess of 99.99 percent per array and mean time between data loss (MTBDL) in the millions of hours

¥ High a vailability , so customers can be con�dent that data will be a vailable when needed and that it will not be lost

¥ Hot spares are automatically sw apped in

to replace any failed disk in a RAID 5, 1, or 1+0 group

¥ Continuous redundant data protection e ven if a disk fails; maintenance can be deferred for days or weeks, if necessary ¥ RAID stripe sizes are adjustable to

optimize for random or sequential I/O patterns

¥ Users can tune performance for their speci�c applications. See the Sun StorEdg e A3000 Performance Tuning and Con�gur ation white paper at http://www.sun.com/storage/white-papers/ a3000-tuning.html for more details.

Just the Facts August 1999

System Mana gement

System Mana g ement

P erf ormance Summar y

¥ The Sun StorEdge A1000 array�s highest bandwidth is 32 MB per second when performing sequential

reads with a 320-KB I/O size. ¥ The Sun StorEdge D1000 array� s highest bandwidth is 63 MB per second when performing sequential

reads with a 128-KB I/O size. ¥ The Sun StorEdge A1000 array� s highest I/O operations per second (IOPS) is o ver 2,300 with 2 KB

when performing random reads. ¥ The Sun StorEdge D1000 array� s highest IOPS is 919 KB when performing random reads.

RAID Benc hmark Con�guration

Benchmark testing on the Sun StorEdge A1000 and D1000 arrays w as performed on a Sun Enterprise 4000 serv er running Solaris 2.5.1 Operating En vironment. The serv er was con�gured with 512 MB of memory , two 167-MHz UltraSP ARC processors, and tw o SBus host-b us adapters.

The Sun StorEdge A1000 array used for performance testing w as con�gured with a single controller with 24 MB of NVRAM. RAID Manager 6.1 w as used to con�gure the array subsystem.

All tests were performed using the vxbench utility.

Test Results

Test Parameter RAID 1+0 RAID 5 JBOD

Sun StorEdge A1000

Array

Sun StorEdge A1000 Array

Sun StorEdge D1000 Array

Con�guration 12 x 4.2-GB drives 12 x 4.2-GB drives 8 x 9-GB drives Workload IOPS MB/sec IOPS MB/sec IOPS MB/sec Random read 749 > 2,300 919 Random write 361 400 627 Sequential read 31 32 > 62 Sequential write 26 25 60

Just the Facts August 1999

System Mana gement

Standar ds and Conf ormance

En vir onmental Speci�cations

Ph ysical Speci�cations

Drive T ra y Ph ysical Speci�cations

Drive T ra y Electrical Speci�cations

Temperatur e range (dry b ulb) Operating 5 to 40 degrees C Non-operating -20 to 60 degrees C Relative humidity Operating 20 percent to 80 percent RH @ 27 C, maximum wet bulb non-condensing Non-operating 93 percent RH non-condensing Altitude Operating and non-operating 30.5 m (100 ft.) below to 3,048m (10,000 ft.) above sea level Heat dissipation (operating) 260 Watts, 1092 BTU per hour Sound po wer and pr essure (operating)

6.6 bels (power), 63.7 dBA (pressure)

Height 17.78 cm/7.0 in. Width (single rack) 53.34 cm/21.0 in. Depth (single rack) 44.7 cm/17.6 in. Weight A1000 array Without disk drives 19.3 kg/42.5 lbs. Fully loaded 28.4 kg/62.5 lbs.

D1000 array Without disk drives 18.6 kg/41.0 lbs. Fully loaded 27.4 kg/60.5 lbs.

Height 175 mm / 6.9 in. Width 445 mm / 17.5 in. Depth 525 mm / 20.7 in. Weight (2 power modules) 17.25 kg / 38 lb. without drives 26 kg / 57 lb. with drives

Input v oltage 100-240 VAC 50/60 Hz Input curr ent 24 amps Power output 260 Watts VA ~300 VA Heat output 1092 BTU

Just the Facts August 1999

System Mana gement

Sun StorEdg e A1000 and D1000 Arra y Regulation

System Regulation Speci�cations

Safety ¥ UL1950 ¥ CSA C22 No.950 ¥ EN60950 (TUV)

RFI/EMI ¥ VCCI Class 2 ¥ FCC Part 15 Class B ¥ CISPR 22 Class B

Immunity ¥ EN50082-1 ¥ EMC Directive (89/336/EEC)

Product label ¥ FCC Class B ¥ VCCI Class 2 ¥ Industry Canada Class A ¥ UL Mark ¥ cUL Mark ¥ TUV Mark ¥ CE Mark

Just the Facts August 1999

Ordering Inf ormation

Or dering Inf ormation

Sun StorEdg e TM A1000 and D1000 Arra y Systems

Order Number Title and Description

SG-XAR Y144A-36G 36-GB Sun StorEdge A1000 array including four 9-GB, 10000-rpm, 1-inch UltraSCSI drives, two power supplies, battery module, two dual-f an modules, one controller card with 24-MB data cache; RAID Manager 6 softw are.

SG-XAR Y144A-109G 109-GB Sun StorEdge A1000 array including twelv e 9-GB, 10000-rpm, 1-inch UltraSCSI dri ves, tw o power supplies, battery module, tw o dual-f an modules, one controller card with 24-MB data cache; RAID Manager 6 softw are.

SG-XAR Y146A-36G 36-GB Sun StorEdge A1000 array rackmount X-option including four 9-GB, 10000-rpm, 1-inch UltraSCSI dri ves, tw o power supplies, battery module, two dual-f an modules, one controller card with 24-MB data cache; RAID Manager 6 softw are. Available as R5 e xpansion rack.

SG-XAR Y151A-72G 72-GB Sun StorEdge A1000 array including four 18-GB, 10000-rpm, 1-inch UltraSCSI drives, two power supplies, battery module, two dual-f an modules, one controller card with 24-MB data cache; RAID Manager 6 softw are.

SG-XAR Y151A-218G 218-GB Sun StorEdge A1000 array including twelv e 18-GB, 10000-rpm, 1-inch UltraSCSI dri ves, tw o power supplies, battery module, tw o dual-f an modules, one controller card with 24-MB data cache; RAID Manager 6 softw are.

SG-XAR Y152A-72G 72-GB Sun StorEdge A1000 array rackmount X-option including four 18-GB, 10000-rpm, 1-inch UltraSCSI dri ves, tw o power supplies, battery module, tw o dual-f an modules, one controller card with 24-MB data cache; RAID Manager 6 softw are. Available as R5 e xpansion rack.

SG-XAR Y161A-145G 145-GB Sun StorEdge A1000 array including four 36-GB, 10000-rpm, 1.6-inch UltraSCSI drives, two power supplies, battery module, two dual-f an modules, one controller card with 24-MB data cache, and RAID Manager 6 softw are.

Just the Facts August 1999

Ordering Inf ormation

SG-XAR Y161A-291G 291-GB Sun StorEdge A1000 array including eight 36-GB, 10000-rpm, 1.6-inch UltraSCSI drives, two power supplies, battery module, two dual-f an modules, one controller card with 24-MB data cache, and RAID Manager 6 softw are.

SG-XAR Y162A-145G 145-GB Sun StorEdge A1000 array rackmount X-option including four 36-GB, 10000-rpm, 1.6-inch UltraSCSI dri ves, tw o power supplies, battery module, tw o dual-f an modules, one controller card with 24-MB data cache, and RAID Manager 6 softw are. Available as R5 e xpansion rack.

SG-XAR Y145A-36G 109-GB Sun StorEdge D1000 array including four 9-GB, 10000-rpm, 1-inch UltraSCSI dri ves, tw o power supplies, battery module, and tw o dual-f an modules.

SG-XAR Y145A-109G 109-GB Sun StorEdge D1000 array including twelv e 9-GB, 10000-rpm, 1-inch UltraSCSI dri ves, tw o power supplies, battery module, and tw o dual-f an modules.

SG-XAR Y147A-36G 36-GB Sun StorEdge D1000 array rackmount X-option including four 9-GB, 10000-rpm, 1-inch UltraSCSI dri ves, tw o power supplies, tw o UltraSCSI host interf ace modules, and tw o dual-f an modules. A vailable as R4 or R5 expansion racks.

SG-XAR Y153A-72G 72-GB Sun StorEdge D1000 array including four 18-GB, 10000-rpm, 1-inch UltraSCSI dri ves, tw o power supplies, battery module, and tw o dual-f an modules.

SG-XAR Y153A-218G 218-GB Sun StorEdge D1000 array including twelv e 18-GB, 10000-rpm, 1-inch UltraSCSI dri ves, tw o power supplies, battery module, and tw o dual-f an modules.

SG-XAR Y154A-72G 72-GB Sun StorEdge D1000 array rackmount X-option including four 18-GB, 10000-rpm, 1-inch UltraSCSI dri ves, tw o power supplies, tw o UltraSCSI host interf ace modules, and tw o dual-f an modules. A vailable as R4 or R5 e xpansion racks.

SG-XAR Y163A-145G 145-GB Sun StorEdge D1000 array including four 36-GB, 10000-rpm, 1.6-inch UltraSCSI dri ves, tw o power supplies, battery module, and tw o dual-f an modules.

Order Number Title and Description

Just the Facts August 1999

Ordering Inf ormation

SG-XAR Y163A-291G 291-GB Sun StorEdge D1000 array including eight 36-GB, 10000-rpm, 1.6-inch UltraSCSI dri ves, tw o power supplies, battery module, and tw o dual-f an modules.

SG-XAR Y164A-291G 145-GB Sun StorEdge D1000 array rackmount X-option including four 36-GB, 10000-rpm, 1.6-inch UltraSCSI dri ves, tw o power supplies, battery module, and tw o dual-f an modules. A vailable as R5 e xpansion rack.

Order Number Title and Description

Just the Facts August 1999

Ordering Inf ormation

Options

Sun StorEdg e A1000 and D1000 Arra y Options

Sun StorEdg e A1000 and D1000 Arra y Cab les

Order Number Option Description

X5235A 9.1-GB, 10000-rpm, 1-inch UltraSCSI disk drive X5238A 18.2-GB, 10000-rpm, 1-inch UltraSCSI disk drive X5233A 18-GB, 7200-rpm, 1.6-inch UltraSCSI disk drive X5240A 36.4-GB, 10000-rpm, 1.6-inch UltraSCSI disk drive X1065A UDWIS/S SBus differential UltraSCSI host bus adapter X6541A UD2S PCI dual-port UltraSCSI host bus adapter SG-XARY030A Sun StorEdge empty rack X9653A Sun StorEdge/Sun�re rackmount kit X9606A Tower stand kit X7040A 64-MB add-on cache memory X9818A Front door assembly for 72-inch StorEdge rack ARRAYNT-6221-B Volume management software for Microsoft Windows NT hosts

Remove the �X� to order factory installed into an R4 or R5 rackmount Sun StorEdge A1000 or D1000 array configuration Remove the �X� to order with a minimum quantity of three Sun StorEdge A1000 or D1000 trays installed

Order Number Option Description

X3830A 4-meter, 68-pin to UHDC Differential SCSI Cable X3831A 10-meter, 68-pin to UHDC Differential SCSI Cable X979A 12.0-meter UltraSCSI external cable

Just the Facts August 1999

Upgrades

Upgrades

Upgrade P aths

Sun-to-Sun and competiti ve upgrades to the Sun StorEdge A1000 and D1000 arrays pro vide e xcellent trade-in v alues for older SP ARCstorage Array systems, desktop dri ve enclosure modules, and older drives; making it more cost-ef fective to migrate to the latest technology . See the ordering information below for a vailable upgrade con�gurations.

Upgrade Options

Order Number Title and Description

UG-AX000-DISK-9G-2 Upgrade to internal 9.1-GB, 10000-rpm, 1-inch high, UltraSCSI expansion hard dri ve with barrier plate.

UG-AX000-DISK-18G Upgrade to internal 18.2-GB, 10000-rpm, 1-inch high, UltraSCSI expansion hard dri ve with barrier plate.

UGF A-AX000-DISK-36G Upgrade to internal 36.4-GB, 10000-rpm, 1.6-inch high, UltraSCSI expansion hard dri ve with barrier plate. F actory installed.

UG-D1000-36G-10K Upgrade to 36-GB (4 x 9.1-GB, 10000-rpm disks) Sun StorEdge D1000 array tabletop or deskside system, one softw are RAID interf ace card, two power supplies, tw o fan trays (four f ans), and four dif ferential UltraSCSI-to-host-ports.

UG-D1000-36G-RK-2 Upgrade to 36-GB (4 x 9.1-GB, 10000-rpm disks) Sun StorEdge D1000 array for rackmounting in the Sun StorEdge or Sun Enterprise expansion racks, one softw are RAID interf ace card, tw o power supplies, two fan trays (four f ans), and four dif ferential UltraSCSI-to-host-ports.

UG-A1000-36G-10K Upgrade to 36-GB (4 x 9.1-GB, 10000-rpm disks) Sun StorEdge A1000 array tabletop or deskside system, one hardw are RAID controller , two power supplies, tw o fan trays (four f ans), and tw o differential UltraSCSI-to-host-ports.

UG-A1000-109G-10K Upgrade to 109-GB (12 x 9.1-GB, 10000-rpm disks) Sun StorEdge A1000 array tabletop or deskside system, one hardw are RAID controller , two power supplies, tw o fan trays (four f ans), and tw o differential UltraSCSI-to-host-ports.

Just the Facts August 1999

Upgrades

UG-A1000-36G-RK-2 Upgrade to 36-GB (4 x 9.1-GB, 10000-rpm disks) Sun StorEdge A1000 array for rackmounting in the Sun StorEdge or Sun Enterprise expansion racks, one hardw are RAID controller , two power supplies, tw o fan trays (four f ans), and tw o differential UltraSCSI-to-host-ports.

UG-A1K-72G-18G10K Upgrade to 72-GB (4 x 18.2-GB, 10000-rpm disks) Sun StorEdge A1000 array tabletop or deskside system, one hardw are RAID controller , two power supplies, tw o fan trays (four f ans), tw o differential UltraSCSI ports, and 24-MB standard cache.

UG-A1K-218G-18G10K Upgrade to 218-GB (12 x 18.2-GB, 10000-rpm disks) Sun StorEdge A1000 array tabletop or deskside system, one hardw are RAID controller , two power supplies, two fan trays (four fans), two differential UltraSCSI ports, and 24-MB standard cache.

UG-A1K-72G-18G-RK Upgrade to 72-GB (4 x 18.2-GB, 10000-rpm disks) Sun StorEdge A1000 array for rackmounting in the Sun StorEdge or Sun Enterprise expansion racks, one hardw are RAID controller , two power supplies, tw o fan trays (four f ans), and tw o differential UltraSCSI ports.

UG-A1K-145G-36G10K Upgrade to 145-GB (4 x 36-GB, 10000-rpm disks) Sun StorEdge A1000 array tabletop or deskside system, one hardw are RAID controller , two power supplies, two fan trays (four fans), and four differential UltraSCSI ports, and 24-MB standard cache.

UG-A1K-291G-36G10K Upgrade to 291-GB (8 x 36-GB, 10000-rpm disks) Sun StorEdge A1000 array tabletop or deskside system, one hardw are RAID controller , two power supplies, two fan trays (four fans), and four differential UltraSCSI ports, and 24-MB standard cache.

UG-A1K-145G-RK Upgrade to 145-GB (4 x 36-GB, 10000-rpm disks) Sun StorEdge A1000 array for rackmounting in Sun StorEdge or Sun Enterprise e xpansion racks, one hardw are RAID controller , two power supplies, tw o fan trays (four f ans), and four dif ferential UltraSCSI-to-host ports.

UG-A1000-CONTBD Upgrade to Sun StorEdge A1000 array controller . Customer returns Sun StorEdge D1000 array controller board.

UG-D1K-72G-18G10K Upgrade to 72-GB (4 x 18.2-GB, 10000-rpm disks) Sun StorEdge D1000 array tabletop or deskside system, one interf ace card, two power supplies, two fan trays (four f ans), and four dif ferential UltraSCSI-to-host ports.

Order Number Title and Description

Just the Facts August 1999

Upgrades

Competitive Upgrade Or dering

UG-D1K-72G-18G-RK Upgrade to 72-GB (4 x 18.2-GB, 10000-rpm disks) Sun StorEdge D1000 array for rackmounting in the Sun StorEdge or Sun Enterprise expansion racks, one interf ace card, tw o power supplies, tw o fan trays (four f ans), and four dif ferential UltraSCSI ports.

UG-D1K-218G-18G10K Upgrade to 218-GB (12 x 18.2-GB, 10000-rpm disks) Sun StorEdge D1000 array tabletop or deskside system, one interf ace card, tw o power supplies, tw o fan trays (four f ans), and four dif ferential UltraSCSI-to-host ports.

UG-D1K-145G-36G10K Upgrade to 145-GB (4 x 36-GB, 10000-rpm disks) Sun StorEdge D1000 array tabletop or deskside system, one interf ace card, two power supplies, two fan trays (four f ans), and four dif ferential UltraSCSI-to-host ports.

UG-D1K-291G-36G10K Upgrade to 291-GB (8 x 36-GB, 10000-rpm disks) Sun StorEdge D1000 array tabletop or deskside system, one interf ace card, two power supplies, two fan trays (four f ans), and four dif ferential UltraSCSI-to-host ports.

UG-D1K-145G-RK Upgrade to 145-GB (4 x 36-GB, 10000-rpm disks) Sun StorEdge D1000 array for rackmounting in Sun StorEdge or Sun Enterprise e xpansion racks, one interf ace card, tw o power supplies, tw o fan trays (four f ans), and four dif ferential UltraSCSI-to-host ports.

Order Number Title and Description

CU-A1K-72G-18G10K Competiti ve upgrade to 72-GB (4 x 18.2-GB, 10000-rpm disks) Sun StorEdge A1000 array tabletop or deskside system, one hardw are RAID controller , two power supplies, tw o fan trays (four f ans), tw o differential UltraSCSI ports, and 24-MB standard cache.

CU-A1K-218G-18G10K Competiti ve upgrade to 218-GB (12 x 18.2-GB, 10000-rpm disks) Sun StorEdge A1000 array tabletop or deskside system, one hardw are RAID controller , two power supplies, tw o fan trays (four f ans), tw o differential UltraSCSI ports, and 24-MB standard cache.

CU-A1K-72G-18G-RK Competiti ve upgrade to 72-GB (4 x 18.2-GB, 10000-rpm disks) Sun StorEdge A1000 array for rackmounting in the Sun StorEdge or Sun Enterprise e xpansion racks, one interf ace card, tw o power supplies, tw o fan trays (four f ans), and tw o differential UltraSCSI ports.

Order Number Title and Description

Just the Facts August 1999

Upgrades

CU-A1K-145G-36G10K Competiti ve upgrade to 145-GB (4 x 36-GB, 10000-rpm disks) Sun StorEdge A1000 array tabletop or deskside system, one hardw are RAID controller , two fan trays (four f ans), four dif ferential UltraSCSI-to-host ports, and 24-MB standard cache.

CU-A1K-291G-36G10K Competiti ve upgrade to 291-GB (8 x 36-GB, 10000-rpm disks) Sun StorEdge A1000 array tabletop or deskside system, one hardw are RAID controller , two power supplies, two fan trays (four fans), four differential UltraSCSI-to-host ports, and 24-MB standard cache.

CU-A1K-145G-RK Competiti ve upgrade to 145-GB (4 x 36-GB, 10000-rpm disks) Sun StorEdge A1000 array for rackmounting in Sun StorEdge or Sun Enterprise e xpansion racks, one hardw are RAID controller , two power supplies, two fan trays (four fans), and four differential UltraSCSI-to-host ports.

CU-D1K-72G-18G10K Competiti ve upgrade to 72-GB (4 x 18.2-GB, 10000-rpm disks) Sun StorEdge D1000 array tabletop or deskside system, one interf ace card, two power supplies, tw o fan trays (four f ans), and four dif ferential UltraSCSI-to-host ports.

CU-D1K-218G-18G10K Competiti ve upgrade to 218-GB (12 x 18.2-GB, 10000-rpm disks) Sun StorEdge D1000 array tabletop or deskside system, one interf ace card, two power supplies, tw o fan trays (four f ans), and four dif ferential UltraSCSI-to-host ports.

CU-D1K-72G-18G-RK Competiti ve upgrade to 72-GB (4 x 18.2-GB, 10000-rpm disks) Sun StorEdge A1000 array for rackmounting in the Sun StorEdge or Sun Enterprise e xpansion racks, one interf ace card, tw o power supplies, tw o fan trays (four f ans), and four dif ferential UltraSCSI ports.

CU-D1K-145G-36G10K Competiti ve upgrade to 145-GB (4 x 36-GB, 10000-rpm disks) Sun StorEdge D1000 array tabletop or deskside system, one interf ace card, two power supplies, tw o fan trays (four f ans), and four dif ferential UltraSCSI-to-host ports.

Order Number Title and Description

Just the Facts August 1999

Upgrades

CU-D1K-291G-36G10K Competiti ve upgrade to 291-GB (8 x 36-GB, 10000-rpm disks) Sun StorEdge D1000 array tabletop or deskside system, one interf ace card, two power supplies, tw o fan trays (four f ans), and four dif ferential UltraSCSI-to-host ports.

CU-D1K-145G-RK Competiti ve upgrade to 145-GB (4 x 36-GB, 10000-rpm disks) Sun StorEdge D1000 array for rackmounting in Sun StorEdge or Sun Enterprise e xpansion racks, one interf ace card, tw o power supplies, tw o fan trays (four f ans), and four dif ferential UltraSCSI-to-host ports.

Order Number Title and Description

Just the Facts August 1999

Service and Suppor t

Ser vice and Suppor t

The SunSpectrum program is an innovative and �exible service offering that allows customers to choose the level of service best suited to their needs, ranging from mission-critical support for maximum solution availability to backup assistance for self-support customers. The SunSpectrum program pro vides a simple pricing structure in which a single fee co vers support for an entire system, including related hardw are and peripherals, the Solaris Operating En vironment softw are, and telephone support for Sun softw are packages. The majority of Sun� s customers today tak e advantage of the SunSpectrum program, underscoring the v alue that it represents. Customers should check with their local Sun Enterprise Services representati ves for program and feature a vailability in their areas.

FEATURE

SUNSPECTRUM PLATINUMSM Mission-critical

Support

SUNSPECTRUM

GOLDSM Business-critical

Support

SUNSPECTRUM SILVERSM Systems Support

SUNSPECTRUM BRONZESM Self Support

Systems Featur es Systems approach coverage Yes Yes Yes Yes System availability guarantee Customized No No No Account Support F eatur es Service account management team

Yes No No No

Local customer support management

No Yes No No

Personal technical account support

Yes Yes Option No

SunStart installation service Yes No No No Account support plan Yes Yes No No Software release planning Yes No No No On-site account reviews Monthly Semiannual No No Skills assessment Yes No No No Site activity log Yes Yes No No Coverage / Response T ime Standard telephone coverage hours

7 day/24 hour 7 day/24 hour 8 a.m.—8 p.m., Monday—Friday

8 a.m.—5 p.m., Monday—Friday Standard on-site coverage hours

7 day/24 hour 8 a.m.—8 p.m., Monday—Friday

8 a.m.—5 p.m., Monday—Friday N/A 7-day/24-hour telephone coverage

Yes Yes Option Option

7-day/24-hour on-site coverage

Yes Option Option N/A

7-day/12-hour on-site coverage

No Option No No

5-day/24-hour on-site coverage

No Option No No

Just the Facts August 1999

Service and Suppor t

Coverage / Response T ime (cont.) Customer-de�ned priority setting

Yes Yes Yes Option

¥ Urgent (phone/on-site) Live transfer/ 2 hour

Live transfer/ 4 hour

Live transfer/ 4 hour

4 hour / N/A

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

2 hour/next day 2 hour/next day 4 hour / N/A

¥ Not critical (phone/on-site) Live transfer/ customer convenience

4 hour/ customer convenience

4 hour/ customer convenience

4 hour / N/A

2-hour on-site response Yes Option Option N/A Additional contacts Option Option Option Option Premier Support F eatur es Mission-critical support team Yes For urgent problems

No No

Sun Vendor Integration Program (SunVIPSM)

Yes Yes No No

Software patch management assistance

Yes No No No

Field change order (FCO) management assistance

Yes No No No

Hard ware Support Deli very Replacement hardware parts On-site technician On-site technician On-site technician Courier Two day parts delivery N/A N/A N/A Yes Overnight parts delivery N/A N/A N/A Option Same-day parts delivery Yes Yes Yes Option Remote Systems Diagnostics Remote dial-in analysis Yes Yes Yes Yes Remote systems monitoring Yes Yes No No Remote predictive failure reporting

Yes Yes No No

Softwar e Enhancements and Maintenance Releases Solaris enhancement releases Yes Yes Yes Yes Patches and maintenance releases

Yes Yes Yes Yes

Sun unbundled software enhancements

Option Option Option Option

Inter net and CD-R OM Support T ools SunSolve license Yes Yes Yes Yes SunSolve EarlyNoti�erSM Service

Yes Yes Yes Yes

FEATURE

SUNSPECTRUM PLATINUMSM Mission-critical

Support

SUNSPECTRUM

GOLDSM Business-critical

Support

SUNSPECTRUM SILVERSM Systems Support

SUNSPECTRUM BRONZESM Self Support

Just the Facts August 1999

Service and Suppor t

W arranty

The w arranty on the array hardw are is tw o years. In addition, the Sun StorEdge A1000 and D1000 arrays carry a one year on-site w arranty . Softw are w arranty is 90 days.

Education

¥ Support Readiness T raining ¥ IQ Kit Sales Guide ¥ IQ Kit T ech Guide ¥ SunU

Pr of essional Ser vices

Sun StorEdg e Arra yStar tTM Ser vice

The Sun StorEdge ArrayStart service pro vides an installation and custom-con�guration service that quickly gets mission-critical data-center applications up and running. F or one �x ed fee, this service includes consultation for determining the con�guration that best meets the customer�s needs, installation of the hardw are and RAID management softw are, and con�guration to the appropriate RAID pro�le determined during the consultation.

Solstice DiskSuite TM to VERIT AS V olume Mana g er Software Data Migration

A Sun Professional Service consultant will deli ver four days of onsite consulting services to assist customers who wish to migrate their mission-critical data from existing storage system to a new array. This service will help customers complete the transition with minimal do wntime and without risking loss of their v aluable data. Specially trained Sun consultants will use their e xtensi ve data-migration e xpertise to complete the service in the most cost- and time-ef fective manner a vailable. Sun consultants will also fully integrate and optimize the Sun StorEdge A1000 and D1000 arrays into the customer� s computing environment.

If desired, customers can choose tasks from the follo wing list to customize the service to meet their speci�c b usiness needs: ¥ Design and con�guration planning ¥ Capacity planning ¥ Performance tuning and optimization

Travel and e xpenses incur an additional char ge for deli very requiring more than 50 miles of tra vel. When this service is desired by the customer , the account manager will contact the SunPS Data and Storage Management Competenc y Practice to schedule deli very of the service.

Just the Facts August 1999

Glossar y

Glossar y

Active termination, regulated

Terminates the SCSI b us with a series of resistors tied to +5 v olts. The terminator is labeled Re gulated b ut is often referred to as an Acti ve Terminator .

Bandwidth A measure of the capacity of a communication channel, usually speci�ed in MB per second.

CLI Command line interf ace.

Data cache 24 MB to 80 MB of cache memory for f ast writes to cache and read-ahead cache operations. Cache memory permits intermediate storage of read and write data without ph ysically reading/writing to the disk, increasing o verall performance.

Device name Softw are de vice address that identi�es the controller/LUN, such as cXtYdZs0, where X is the host b us adapter , Y is the controller , and Z is the LUN. s0 slice number is used by the system, not by RAID Manager .

Disk array A subsystem that contains multiple disk dri ves, designed to pro vide performance, high a vailability , serviceability , or other bene�ts.

Drive group A physical set of drives in the RAID module. Drive groups are de�ned during con�guration.

Fast write Allows disk write commands to be safely ackno wledged to the host before the data is actually written to the disk media. This can be enabled/disabled through RAID Manager .

Fast/wide SCSI Data transfer rate of 20 MB/sec. Wide devices can be connected to a standard SCSI interf ace but the e xtra data lines need to be terminated.

Full-duple x Data transmission in both directions at the same time. See also Half-duple x and Simple x.

GB Gigabyte. A disk GB is 1 billion (1,000,000,000) bytes. A memory GB is 1,073,741,824 bytes (2 to the 30th po wer).

GUI Graphical user interf ace. The Sun StorEdge RAID Manager pro vides a powerful, easy-to-use GUI.

Just the Facts August 1999

Glossar y

Half-duple x Refers to an interf ace, such as SCSI, that can transmit data in only one direction at a time. See also Full-duple x and Simple x.

Host adapter A card that connects a peripheral de vice to the computer system� s I/O b us.

Hot plug The ability to remo ve, replace, or add a de vice while current I/O processes continue.

Hot spare A drive in an array that is held in reserv e to replace any other drive that fails. After a reconstruction, the hot-spare dri ve is returned to the standby status.

Hot sw ap A speci�c case of hot plug which involves replacing a device with another of the same size, type, and layout, without an y noti�cation to the operating environment.

IOPS Input/output operations per second. A measure of I/O performance, this is usually used to quote random I/O performance. See throughput.

LUN Logical unit number . A LUN is a set of ph ysical dri ves in a RAID con�guration which are seen by the operating system as one virtual drive.

MTBF Mean time between f ailures. A measure of reliability , this is the a verage expected time between f ailures of equipment, usually measured in operating hours.

MTBDL Mean time between data loss. In a RAID system, this is the average expected time between tw o rapid disk f ailures that w ould cause irreparable data loss.

Parity Additional information stored along with the data that allows the controller to reconstruct lost data on RAID 3 or 5 LUNs if a single dri ve fails.

Reconstruction Process used to restore a de graded RAID 1, 3, or 5 LUN to its original state after replacing a single f ailed dri ve.

RDAC Redundant disk array controller . The RD AC driver is included in the RAID Manager softw are, and manages the rerouting of active I/O operations when a controller f ails.

RAID Redundant array of independent disks. A RAID is a set of disk dri ves that appears to be a single logical disk dri ve to an application such as a database or �le system. Dif ferent RAID levels pro vide dif ferent capacity , performance, high a vailability , and cost characteristics.

RAID module A set of dri ves, controllers, po wer supplies and cooling.

RAS Reliability , availability , and serviceability . Features that enhance these attributes, including hot-plugg able capability and redundanc y, are important for keeping mission-critical applications and data on-line.

RAID Manager The softw are that allo ws the customer to con�gure and manage the Sun StorEdge A1000 array .

Just the Facts August 1999

Glossar y

SCA Single connector attachment. A SCSI disk connector technology co-invented by Sun Microsystems. The SCA pro vides all SCSI, po wer, and control signals in a single connector , and enables easy servicing and highly reliable, plugg able disk dri ves.

SCSI address The octal representation of the unique address (0—7) assigned to a narro w device; or hex representation of the unique address (0—15) assigned to a wide SCSI de vice.

Simple x Transmission in one preassigned direction only . See also Full-duple x and Half-duple x.

SNMP Simple netw ork management protocol. SNMP enables RAID events to be remotely monitored by designated netw ork management stations.

Striping Spreading, or interlea ving, logically contiguous blocks of data across multiple independent disk spindles. The amount of data written on each disk before mo ving to the ne xt drive is the stripe width.

TB Terabyte. A disk terabyte is 1 trillion (1,000,000,000,000) bytes. A memory terabyte is 1,099,511,627,776 bytes (2 to the 40th po wer).

Throughput A measure of sequential I/O performance, quoted in MB/sec. See IOPS.

Volume In VERIT AS Volume Manager softw are, a v olume is a virtual disk partition into which a �le system, DBMS, or other application can place data. A volume can physically be a single disk partition or multiple disk partitions on one or more ph ysical disk dri ves. Applications that use v olumes do not need to be a ware of their underlying ph ysical structure. The VERIT AS Volume Manager softw are handles mapping of virtual partition addresses to physical addresses.

Warm plug The ability to remove, replace or add a device while power is still applied but all I/O processes are suspended.

UltraSCSI Data transfer rate of 40 MB per second per channel.

XOR eXclusi ve OR. A binary mathematical operation performed on data to produce parity information. In RAID levels 3 and 5, parity is generated from the user data, stored, and used to regenerate lost data if a drive failure occurs.

Just the Facts August 1999

Materials Abstract

Materials Abstract

All materials are a vailable on SunWIN, e xcept where noted otherwise.

Collateral Description Pur pose Distrib ution

Token # or COMAC Order #

Powerpack — Sun StorEdge A1000/D1000

Storage Arrays Just the Facts

Reference Guide for the Sun StorEdge A1000/D1000 Storage Arrays (this document)

Sales Tool SunWIN, Reseller Web

97468

— Sun StorEdge A1000/D1000

Customer Presentation

Customer Presentation and Slide Notes

Sales Tool SunWIN, Reseller Web

76742

References — Sun Product Intro: Sun StorEdge

A1000/D1000WorkgroupStorage Arrays, 2/24/98

Introduction E-mail Sales Tool SunWIN, Reseller Web

80987 80988

— Sun Product Intro: Sun StorEdge

A1000 and Sun StorEdge D1000 Arrays, 4/28/98

Introduction E-mail Sales Tool SunWIN, Reseller Web

85159

— Sun Product Intro: Sun StorEdge

A1000 and D1000 Disk Arrays Support 9-GBand 18-GBDrives, 5/19/98

Introduction E-mail Sales Tool SunWIN, Reseller Web

87112

— Sun Product Intro: Sun StorEdge

Expansion Rack and Drive Trays for Sun StorEdge A1000/D1000, 5/19/98

Introduction E-mail Sales Tool SunWIN, Reseller Web

87065

— Sun Product Intro: Sun StorEdge

A1000, D1000, and A3500 Products and Repricing, 11/10/98

Introduction E-mail Sales Tool SunWIN, Reseller Web

95418

Product Literatur e — Sun StorEdge A1000 Data Sheet Two-page Color Data Sheet Sales Tool SunWIN, Reseller Web, COMAC

75836

DE807-2 — Sun StorEdge Product Overview

Quick Reference Card

Sun Product Quick Reference Card

Sales Tool SunWIN,First Resort, Reseller Web

73691

— Pocket Guide Sales Tool SunWIN, Reseller Web, COMAC

88967

SE608-0 Exter nal Web Site — Sun StorEdge A1000/D1000

Array Information Site http://www.sun.com/storage/A1000