Compaq StorageWorks RAID Array 8000 UltraSCSI Solution

Highlights

· Complete storage system including data protection, high availability, performance, multiplatform support, and investment protection

· RAID and JBOD storage with capacities from 24 drives (434 GB) to 72 drives (1.3 TB) in a single subsystem --Use multiple RA8000 subsystems for unbounded capacity

· Platform support for Compaq Tru64 UNIX, OpenVMS, and IBM AIX

· Automatic failover, hot-swappable components, automatic disk replacement, and failure notification facilities for no service interruption

Description

The Compaq StorageWorks RAID Array 8000 UltraSCSI (RA8000 Ultra) system is designed to provide a storage solution that can span a broad range of needs. This solution offers an affordable entry price with scaleable capacity, built-in and optional features for multivendor operating environments, high-availability provisions, and the most demanding performance requirements.

The RA8000 UltraSCSI storage controller is the Compaq HSZ80 running Array Controller Software (ACS) V8.3. The HSZ80 is the latest UltraSCSI storage controller in the StorageWorks product line. The ACS software is designed to support multiple platforms providing features including: dual-controller operation, controller failover, mirrored write-back cache, read-ahead cache, RAID implementation, disk mirroring, and disk partitioning capabilities. In addition, ACS manages host interconnect and protocol services to provide data for event notification and supports the status displayed by the StorageWorks Command Console (SWCC).

The RA8000 Ultra controller includes two UltraSCSI host ports providing up to 80 MB/s of available bandwidth. Disk drives are connected through six UltraSCSI (40 MB/s) channels. The RA8000 Ultra enclosure provides capacity for 24 disks in StorageWorks building blocks (SBB). Expansion is provided for up to 72 drives when using two additional expansion enclosures. With 18 GB UltraSCSI wide disks, the RA8000 system provides disk capacity from 432 GB to 1.3 TB. Servers can use multiple host bus adapters (HBAs) to multiple RA8000 systems for unlimited storage capacity.

The RA8000 Ultra is supplied in two basic building blocks, a pedestal-style cabinet and a rackable model. The pedestal is a self-contained desk-height cabinet, offered in DIGITAL Classic top gun blue color and in the Compaq opal color to complement existing equipment in a computing environment. The rackable unit is shipped ready to be mounted in a 19-inch Compaq rack or a 19-inch cabinet/rack using a universal RETMA/metric mounting kit (included with each model).

RA8000 Ultra solutions incorporate the latest in RAID technology, providing RAID levels 0, 1, 0+1, adaptive 3/5, and non-RAID disks. Compaq’s implementation of RAID capability assures that data availability will be maintained despite hardware failure. Features such as read-ahead cache and mirrored write-back cache improve or minimize the effect on performance while preserving data availability and supporting high availability.

RA8000 storage controllers include 64 MB of cache. Cache options allow for 128 MB, 256 MB and 512 MB of cache in each controller. The value of additional cache is dependent on the characteristics of applications being run on the server(s). Many applications derive maximum benefit from additional cache on the server and others benefit from storage controller cache. 

The RA8000 pedestals and rackables are available in both single-controller and dual-controller models that allow users to select the level of availability required for their application. Dual-controller models can operate in a dual-redundant, active-active mode. Selecting a dual-controller model provides automatic failover in the event of a controller failure. For affordability and investment protection, a single controller model can be upgraded to a dual-controller model when warranted by the application.

High availability is supported by the use of redundancy and hot-swappable components. The RA8000 disk enclosures include redundant cooling and have five power supplies providing N+1 redundancy. Power can be upgraded to full redundancy with the addition of three additional power supplies and a second power distribution unit for AC input redundancy. StorageWorks components are hot-swappable, including storage controllers when operating as a redundant pair.

The RA8000 supports high availability in cluster configurations including support with TruClusters V1.5 on Tru64 UNIX, OpenVMS Clusters, and HACMP with IBM AIX.

All RA8000 platform kits include the StorageWorks Command Console (SWCC) for storage management operations that include configuring, status inquiry, and notification facilities. SWCC provides a user oriented GUI simplifying the most complex of storage management operations.

Cache features include mirrored write-back cache for use in optimizing performance where redundant capabilities are required for high availability system configurations. In the rare event that a storage controller fails, the mirrored data is immediately available to the remaining controller for continuing operation.

Features

· Follow-on to Compaq RA7000 UltraSCSI system, offering more power, greater host connectivity, and feature enhancements

· Complete storage system including data protection, high availability, performance, multi-platform support, and investment protection

· RAID and JBOD storage with capacities from 24 drives (434 GB) to 72 drives (1.3 TB) in a single subsystem --Use multiple RA8000 subsystems for unbounded capacity

· Platform support for Tru64 UNIX, OpenVMS, and IBM AIX

· Automatic failover, hot-swappable components, automatic disk replacement, and failure notification facilities for no service interruption

· Multiserver access control for shared use by independent servers to separate storage sets

· RA8000 HSZ80 disk storage controller includes six independent UltraSCSI disk channels for use with 18.2 GB, 9.1 GB, and 4.3 GB 7200 RPM and the latest 10K RPM disk drive support

· Packaging -- Pedestals for office environments; rackable subsystems for use in industry standard racks or cabinets, including Compaq ProLiant 42U server racks

· Key performance features -- Up to 1 GB cache per controller pair, mirrored write-back cache support, UltraSCSI host connection, dual active/active path support

· Channel-friendly building block approach to configuring, ordering, and stocking

· Full range of support services

Multiplatform support
RA8000/ESA12000 platform kits provide the custom tools needed to link the RAID Array 8000 to multiple vendor platforms. This article refers to features contained in the kit versions identified in the ordering information tables below; there may be limitations on the level of feature implementation due to platform dependencies.

StorageWorks Command Console (SWCC)

Users can configure and monitor the RAID Array 8000 and the Enterprise Storage Array 12000 using the StorageWorks Command Console (SWCC). SWCC is included in the HSZ80 Software Solutions Platform kit. With this client/server tool, users can configure RAID sets locally or over a TCP/IP network. The client provides an easy-to-use graphical user interface. It can be used to monitor RAID subsystems and notify users of events by updating a video display, sending electronic mail, or alerting via a pager. The Command Console client includes applications (or Storage Windows) that communicate with the Command Console agent software that runs on the host platform.

The Command Console client is available on Windows 95 and on Alpha platforms running Windows NT. A new Storage Window for the HSZ80 and similar HSZ80 UltraSCSI controller supports the Array Controller Software (ACS) V8.3.

Benefits

The RA8000 offers an ideal combination of features, price, and capacity.

· Maximum UltraSCSI application performance -- Implements UltraSCSI technology to maximize system performance in both throughput and bandwidth

· Scaleable architecture -- Allows for performance and capacity growth based on a modular design characteristic of all StorageWorks products

· Continuous availability -- Supports all major RAID levels, and has fully redundant, hot-swappable power and cooling components

· Multiplatform support -- Tru64 UNIX, OpenVMS, IBM AIX

· Investment protection -- StorageWorks storage solutions offer seamless integration incorporating the latest technology and using the highest capacity disk drives

· Easy-to-follow ordering:

· (1) Preconfigured subsystem building blocks (single- and dual-array controllers)

· (2) Platform kits for specific operating systems

· (3) Options to meet specific configuration needs

· Maximum system uptime available through redundant operation, service, support, and consulting 

Availability and ordering

RA8000 solutions are available now. Follow the steps below to configure a complete solution:

STEP 1 -- Select preconfigured RA8000 building block, expansion units, racks or cabinets.

STEP 2 -- Order required ACS controller software.

STEP 3 -- Select the platform software and host bus adapter for the platform.

STEP 4 -- Select the options needed to meet configuration requirements.

STEP 5 -- Order storage connectivity components to connect servers to storage units.

STEP 1: Select RA8000 Model and expansion units.

Order No.
Description


RAID Array 8000 Pedestal with Dual UltraSCSI controllers

400552-B21 (Blue) 400552-B22 (Opal)
Includes: Departmental Pedestal Cabinet with 24-slot disk enclosure; dual HSZ80 controllers each with 64 MB cache; dual cache battery in SBB with cabling; five power supplies optionally expandable to eight; fully redundant cooling; Environmental Monitor Unit (EMU); 5-meter host connection cable; and U.S. power cord.


RAID Array 8000 Pedestal with Single UltraSCSI controller

400553-B21 (Blue) 400553-B22 (Opal)
Includes: Departmental Pedestal Cabinet with 24-slot disk enclosure; single HSZ80 controller with 64 MB cache; single cache battery in SBB with cabling; five power supplies optionally expandable to eight; fully redundant cooling; Environmental Monitor Unit (EMU); 5-meter host connection cable; and U.S. power cord.


RAID 24-slot Pedestal Expansion

380570-B21 (Blue) 380570-B22 (Opal)
Includes: Departmental Pedestal Cabinet with 24-slot disk enclosure; five power supplies optionally expandable to eight, fully redundant cooling, U.S. power cord to connect to PDU. Requires 380563-B21 expansion cabling kit.


RAID Array 8000 Rackable with Dual UltraSCSI Controllers

400554-B21
Includes: Rackmountable disk enclosure (24 slot) with universal RETMA and metric mounting bracket; dual HSZ80 controller with 64 MB cache; dual cache battery in SBB with cabling; five shelf power supplies optionally expandable to eight; fully redundant cooling; Environmental Monitor Unit (EMU); battery shelf (2U);
5-meter host connection cable; and U.S. power cord for connection to cabinet PDU.


RAID Array 8000 Rackable with Single UltraSCSI Controller

400700-B21
Includes: Rackmountable disk enclosure (24 slot) with universal RETMA and metric bracket; dual HSZ80 controller with 64 MB cache; single cache battery in SBB with cable; five shelf power supplies optionally expandable to eight; fully redundant cooling; Environmental Monitor Unit (EMU); 2U battery shelf , 5-meter host connection cable; and U.S. power cord for connection to cabinet PDU.


RAID Array 8000 Rackable Expansion

380568-B21
Includes: Rackmountable disk enclosure (24 slots) with universal RETMA and Metric mounting bracket, 5 power supplies optionally expandable to 8, fully redundant cooling, U.S. power cord to connect to PDU. Requires 380563-B21 expansion cabling kit.


Raid Expansion Cable Kit 

380563-B21
Expansion cable kit -- Required for each 24-slot expansion to the RA8000 models. Includes six UltraSCSI cables and EMU cable.

Racks/Cabinets for rack mounting (if required)

RA8000 rackables can be mounted in the following RETMA racks/cabinets with associated options or can be mounted in standard 19-inch RETMA or metric cabinets.

Order No.
Description


Compaq Classic Model 7142 RETMA Rack

165753-001 (Opal U.S.) 

165753-002 (Opal Latin America) 

165753-003 (Opal International) 

165753-293 (Opal Japan) 
Compaq Model 7142 42U RETMA Rack. Cannot be shipped filled, configure-to-order (CTO) not available. Use for up to two RA8000 rackables or rackable expansion. Requires ordering power distribution unit (PDU); see options below.


Compaq Classic Model 7142 Options

295363-001 
(Low Voltage U.S.) 

295363-002 
(High Voltage U.S.)

295363-B31 (High Voltage International) 

295363-291 
(Low Voltage Japan) 
Power Distribution for model 7142 racks -- Single unit is required, a second unit is optionally used for redundant power input. Choose models with high and low voltage as required.

165652-001
Model 7142 VR Side Panel

189907-001
Model 7142 Rack Stabilizer

165664-001
Model 7142 Rack VR Baying Frame Kit


RETMA ESA 12000 41U Cabinets/Racks

380586-B21 (Blue) 380586-B22 (Opal)
RETMA 41U ESA12000 Cabinet/Rack --Use for up to two RA8000 rackables or rackable expansion. Requires one PDU, or second PDU for redundant power input. Cannot be factory configured to order (CTO) due to regulatory requirements

Availability planned March 1999

125359-B21 (60 Hz Blue) 125359-B22 (50 Hz Blue) 125360-B21 (60 Hz Opal) 125360-B22 (50 Hz Opal)
RETMA 41U ESA12000 Cabinet/Rack -- Select top gun blue or opal, 50 Hz or 60 Hz as required. Includes one PDU, order second PDU for redundant power. Models can be configured to order.


RETMA 41U ESA Cabinet Options

380582-001 (60 Hz) 380583-B21 (50 Hz)
41U Cabinet PDU -- 115/230 V 50/60 Hz models. Cabinet requires one, second is for redundant power.

380584-B21 (Blue) 380584-B22 (Opal)
41U Cabinet Joiner Kit -- Joining bolts and trim panels.

380585-B21
41U Cabinet Filler Kit -- One 5U filler panel and three 1U filler panels for air flow in cabinet empty locations.

STEP 2: Order Controller Software

A copy of ACS controller software is required for each HSZ80 controller in the subsystem. The ACS software must match the version required by the platform kit.

Order No.
Description

400566-001
ACS V8.3 Controller Software

STEP 3: Select the platform software and host bus adapter for specific platform.

Note: It is recommended that software kits be ordered and shipped directly to customers. This ensures that the latest version of the software is available at all times. Kit versions identified below are required for the features detailed in this article.

Order at least one host adapter as required for each host connected to the RA8000 UltraSCSI system. Configurations providing dual-path capability will require additional adapters. Consult configuration information.

Order one platform kit for each host type to be connected to the RA8000 system. 

Host Platform
Platform Software Kit (all V8.3)
Required Controller Software
Supported Adapters 

Tru64 UNIX V4.0D, 4.0E
400569-001
ACS V8.3
400577-001

OpenVMS V7.1, 7.1-2
400571-001
ACS V8.3
400577-001

IBM RS/6000 V4.2,4.3,4.3.1
400573-001
ACS V8.3
FC2412 (MCA),

6207 (PCI)

STEP 4: Choose the disks needed to meet capacity requirements.

The following table lists the recommended 4.3 GB, 9.1 GB, and 18.2 GB UltraSCSI wide disks.

RPM
4.3 GB Disk
9.1 GB Disk
18.2 GB Disk

7,200
380691-B21
380595-B21
380694-B21

10,000

380588-B21
380589-B21

Additional options/spare parts (see expansion cabinets in STEP 1, hubs and cables in STEP 5)

Order No.
Description

380563-B21
Expansion cable kit -- Required for each 24-slot expansion.

380673-B21
Controller Cache (2 x32 MB) -- Expands RA8000 cache to 128 MB. Order one for each controller.

380674-B21
Controller Cache (2 x 128 MB) -- Expands RA8000 cache to 256 MB or order a quantity of two to expand cache to 512 MB for each controller.

380565-B21
180-watt power supply N+1 -- Five are standard -- Can expand to eight power supplies, expansion requires (380564-B21) power distribution unit.

380564-B21
Power Distribution Unit -- Required when installing more than five 180-watt power supplies in a cabinet or rack.

400564-B21
HSZ80 UltraSCSI Storage Controller with 64 MB cache -- Use as dual-controller option or use up to two in an expansion enclosure. Requires cache battery to be ordered separately.

400565-B21
HSZ80 UltraSCSI Storage Controller with 256 MB cache -- Use as dual-controller option or use up to two in an expansion enclosure. Requires cache battery to be ordered separately.

380566-B21
Single external cache battery -- Contains one battery in a single SBB

380567-B21
Dual external cache battery -- Contains two batteries in a single SBB; can be used to support the cache of dual-redundant controllers. Alternatively, use two single batteries.

380581-B21
Battery 2U shelf with RETMA/metric mounting -- Holds up to four SBBs containing either one or two batteries per SBB.

380573-B21 (Blue) 
380573-B22 (Opal)
Dual-speed replacement fan kit.

380571-B21
Environmental Monitor Unit (EMU) -- Requires ordering one PVA (380572-B21)

380572-B21
Power Verification and Addressing (PVA)

Country-specific Power Cord Kits

Order power cord kits as required for optional power distribution units.

Order No.
Description

103541-xxx
Country-specific Power Cord Kit, 13-20 Amp

Note: xxx =
001 -- USA/Japan
002 -- Aus/New Zealand
003 -- Central Europe


004 -- UK/Ireland
005 -- Switzerland
006 -- Denmark


007 -- Italy
008 -- India/S. Africa
009 -- Israel

STEP 5: Order connectivity components required for host connection.

Controller connections to a host can be accomplished using standard UltraSCSI cabling or using UltraSCSI hubs.

Order No.
Description


UltraSCSI Hubs

400561-B21
UltraSCSI 3-port differential SCSI hub

400562-B21
UltraSCSI 5-port differential SCSI hub


UltraSCSI Cabling

400984-001
0.5-meter VHDCI Cable

400982-002
2.0-meter VHDCI Cable

400983-005
5.0-meter VHDCI Cable

400985-010
10-meter VHDCI Cable

400986-015
15-meter VHDCI Cable

400987-020
20-meter VHDCI Cable

400988-001
0.2-meter HD68 (male) to VHDCI (female) conversion cable

Additional ordering information

Ordering Example:

The following is an example order for a dual-controller RA8000 pedestal for OpenVMS in a single host configuration requiring 300 GB of disk capacity using 18.2 GB 10K RPM drives.
Item
Description
Quantity
Order No.

1
RA8000 Subsystem with Dual Controllers
1
400552-B21

2
ACS Controller Software
2
400566-001

3
R8000/12000 Platform Kit for OpenVMS
1
400571-001

4
OpenVMS Platform Adapter
1
400577-001

9
9.1 GB 10K RPM Disk Drives
17
380589-B21

Services

The StorageWorks Product Limited Warranty includes:
Hardware

· First year, on-site service, next business day response

· Selected options carry additional year(s) of Parts-Exchange warranty support:

· Disks -- Four years

· Storage controllers, host adapters, power supplies (except battery backup units) -- Two years

· DLT tape drives -- One year

Software

· Conformance to Software Product Description (1) or general conformance to documentation -- 90 days

· Software telephone support on RAID Array 8000 and Enterprise Storage Array 12000 models -- 90 days


(1) Software Product Description (SPD) is a document that describes the features incorporated in a software product. In some cases, including Array Controller Software (ACS), it identifies the supported devices and operating parameters and possible restrictions in use.
Optional services and support

Software Product Services (recommended for all installations)

· Telephone support

· New version update services, including license and media/documentation subscription services


Hardware Product Services

· Installation services

· Response-time upgrades during the warranty period

· Post-warranty coverage

· RAID setup and performance consulting via statement of work


Contact a Compaq representative for service support information. 
Technical data

Specifications

Feature
Description

Model
RA8000 Departmental Cabinet

Controller Model
HSZ80, (64 MB cache standard)

Host interface
UltraSCSI

Number of host ports per controller
2, multi-bus, transparent failover

Drive interface
16-bit Single-ended Wide UltraSCSI

Sustained I/O rate
Exceeds 18,000 I/O per second per controller pair

Host transfer rate
40 MB per second per port rated speed.

Device channels per controller
6

RAID levels supported
0, 1, 0+1, adaptive 3/5; partitioning

Non-RAID disk support (JBOD)
Yes

Dual active controllers
Yes

Disks supported
24 (expandable to 72)

Controller cache
64 MB standard options for 128 MB, 256 MB, 512 MB

Battery backup for cache
Yes, external packs with cabinet/rack mounting provided

Redundant fans
Yes

Redundant power supplies
Yes, N+1(5) standard, fully redundant N+N (8) optional

Global disk spares
Yes

Environmental monitoring unit (EMU)
Yes, monitors power and temperature

Setup/control lines
1 serial

RAID Manager GUI Support
StorageWorks Command Console (SWCC)

Regulatory approvals
UL, CSA, TUV, FCC, CE MARK, CTICK

Physical Characteristics
Installed Dimensions
Shipping Dimensions

Height
35.25 inches (895 mm)
45.5 inches (1156 mm)

Width
19.00 inches(482.60 mm)
38.5 inches ( 978 mm)

Depth
21.25 inches (539.75 mm)
29.0 inches (737 mm)

Weight
225 lbs. (102 kg)
298 lbs. (135 kg)

Operating Environment


Power Required
110-240V AC, 50/60 Hz, Single Phase, 12A/6A

Heat Dissipation
3070 BTUs/hr

Temperature Optimal, Minimum Required
64° to 74° F (18° to 24° C), 50° to 104° F (10° to 40° C)

Altitude
Up to 8000 ft (2400 m)

Air Quality
Not to exceed 500,000 particles per cubic foot of air at a size of 0.5 micron or larger

Resources

· Presales Support (US) -- 800-STORWORK (800 786-7967)

· Presales Support (Europe) -- +31 24 352 9985

· Compaq StorageWorks home page -- http://www.storage.digital.com
· Compaq U.S. Call Center -- 800 344-4825

· DIGITAL Business Link Web site -- http://www.businesslink.digital.com
__________
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