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Specification USPV USP VM
Cache memory capacity 512 GB 128 GB
Shared memory capacity 32 GB 16 GB
Total storage capacity (internal and external) | 248 PB 96.2 PB
Aggregate bandwidth 106 GB/sec | 13.3 GB/sec
Fiber-channel ports 224 48
FICON® ports 112 24
ESCON® ports 112 24
Ll odaT USPV slac s 55 55 Jsd s
Controller

Single-rack configuration: controller and up to two drive chassis.
Optional second rack: up to two drive chassis.
Rack: HDS-supplied rack or customer-supplied rack.

Universal Star Network Crossbar Switch

Number of switches 2

Aggregate bandwidth 13.3 GB/sec
Aggregate IOPS 1.2 million
Cache Memory

Boards 8

Board capacity 4 GB,8 GB, or 16 GB
Maximum 128 GB
Shared Memory

Boards 4

Board capacity 4GB
Maximum 16 GB
Front-End Directors (Connectivity)

Boards 3
Fiber-channel host ports per feature 8orl6
Fiber-channel port performance 4 or 8 Gb/sec
Maximum fiber-channel host ports 48

Virtual host ports 1,024 per physical port
Maximum FICON host ports 24

Maximum ESCON host ports 24

Logical Devices (LDEVs)—Maximum Supported

Open systems 65,536
Mainframe 65,536

Disk Drives and Flash Drives

Capacity (fiber channel) 73 GB, 146 GB, 300 GB, 400 GB, 450 GB, 600 GB

Capacity (SATA) 750GB,1TB,2TB

Capacity (flash drive) 73 GB, 146 GB, 200 GB, 400 GB
Number (minimum-maximum) 0-240

Spare drives per system (min.-max.) 1-16

Internal Raw Capacity

Minimum (73-GB drives) 0 GB (146 GB)

Maximum (2-TB drives) 472 TB

Maximum Usable Capacity—RAID-5 (7D+1P)

Open systems (2-TB drives) 386.0 TB

Mainframe (2-TB drives) 366.4 TB




Maximum Usable Capacity—RAID-6 (6D+2P)

Open systems (2-TB drives) 3309 TB

Mainframe (2-TB drives) 3134 TB

Maximum Usable Capacity—RAID-1+0 (2D+2D)

Open systems (2-TB drives) 232.4TB

Mainframe (2-TB drives) 220.1TB

External Storage Support

Maximum internal and external capacity 96.2 PB

Virtual Storage Machines 8

Back-End Director 1, standard or encrypting

Operating System Support

Mainframe: IBM 0S/390®, MVS/ESA™, MVS/XA™, VM/ESA®, VSE/ESA™, z/0S, z/0S.e, z/VM®,
zVSE™, TPF; Fujitsu MSP; Red Hat Linux for IBM S/390® and zSeries®

Open Systems: Sun Solaris, HP-UX, IBM AIX®, Microsoft® Windows, Novell NetWare, Red Hat
and SuSE Linux, VMWare ESX, HP Tru64, HP OpenVMS

9980V usp NSC55 USP-V  USP-VM VSP VSP G1000
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Parameter Specifications

. USP V: 1 - 8, 14 when FEDs are installed in BED slots
Number of front-end director features USPVM: 1 - 3
Simultaneous data transfers per FED pair:
FICON 8
ExSA (ESCON) 8
Fibre-channel 8,16
Maximum data transfer rate:
FICON 400 MB/sec (4 Gbps)
ExSA (ESCON) 17 MB/sec
Fibre-channel 400 MB/sec (4 Gbps)
Physical interfaces per FED pair:
FICON 8
ExSA (ESCON) 8




Fibre-channel 8,16

. . USPV: 112
Max. physical FICON interfaces per system USP VM: 24
. . USPV: 112
Max. physical ExSA interfaces per system USP VM: 24
. . USPV: 224
Max. physical FC interfaces per system USP VM: 48
2105 emulation: 65,536 (1024 host paths x 64 CUs)
Logical paths per FICON port 2107 emulation: 261,120 (1024 host paths x 255
CUs)
Logical paths per ExSA (ESCON) port 512 (32 host paths x 16 CUs)

2105 emulation: 131,072

Maximum FICON logical paths per system 2107 emulation: 522,240

Maximum ExSA logical paths per system 8,192
Maximum logical paths per Control Unit (CU) 2,048
Maximum LUs per fibre-channel port 2,048
Maximum LDEVs per storage system 65,280 (256 LDEVs x 255 CUs)
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Parameter Specifications
Number of back-end director features USPV:1-8
USPVM: 1
Types of back-end director features Standard
Encrypting
Back-end paths per BED feature 8
Back-end paths per storage system USPV: 8 - 64
USP VM: 8
Back-end array interface type Fibre-channel arbitrated loop (FC-AL)
Back-end interface transfer rate (burst rate) 400 MB/sec (4 Gbps)




Maximum concurrent back-end operations per BED feature | 8
Maximum concurrent back-end operations per storage | USP V: 64
system USP VM: 8

Back-end (data) bandwidth USP V: 68 GB/sec
USP VM: 8.5 GB/sec
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RAID group (3D+1P /2D+2D)"  Max. 64 drives per FCAL
*1: ARAID group (3D+1P/2D+2D) consists of fibre port number0, 2,4, and 6, or1, 3, 5and 7.
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Data Drive -¥f
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Physical Installation -¢
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FRONT VIEW
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When AC input line is connected to direct Power Facility
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When AC input line is connected to UPS
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As to the AC input power, connect one of the duplicated AC Boxes to the UPS and the other one to the PDP.
PDP: Power Disfribution Panel
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Parameter Operatlng. Non-Operatlflgz Shipping & Sto.rage
Low High Low High Low High
Temperature (°C) 16 32 -10 43 -25 60
Relative Humidity (%) 20 - 80 8-90 5-95
Temperature Deviation (°C/hour) 10 10 20
Altitude -60m to 3,000m _

VSP Introduction -v
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Virtual Storage
Characteristics Platform (minimum
configuration)

Virtual Storage Platform
(maximum configuration)

Number of Frames or Racks
(basic control frame or rack plus opticnal array frames or racks 1 5]
and second control frame or rack)

Number of Grid Switches in Hi-Star-E Network 2 8

Raw Cache Bandwidth (GB/sec) 8 128

Raw Control Memory Bandwidth (GB/sec) 8 32

Aggregate IOPS (60:40 mix Read:Write — 8Kb) 237,000

Fibre Channel Port Performance 2/4/8Gb 2/4/8Gb

Supported Logical Devices (LDEVS) 65,280

Number of Disks per System (min./max.) (3.5") 1280

Number of Disks per System (min./max.) (2.57) 2048

Number of Disks per System (min./max.) (SSD) 256

Number of Spare Disks per System (min./max.) 1 256

Max. Internal Raw Capacity (2TB disks) 2.52PB

Max. Internal and External Capacity (PB) 255PB

Max. Useable Internal capacity (TB) Open Systems, 2,192.2 2,080.8
RAID-5 (7D+1P) (Open-V) (IBM® z/OS® 3390M)
Max. Useable Internal Capacity (TB) Open Systems, 1,879 1,779.7
RAID-6 (6D+2P) (Open-V) (z/OS 3390M)
Max. Useable Internal capacity (TB) Open Systems, 1,256.6 1,190.2
RAID-1+0 (2D+2D) (Open-V) (z/OS 3390M)

Cache Boards

Number of Boards 2 16
Max. Board Capacity (GB) 32 (64) 32 (64)"
Capacity (GB) 16 512 (1,024)"

Control Memory

Number of Boards 2 8

Max. Board Capacity (GB) 4

Capacity (GB) 8 32
Front-end Director Boards 2 24
Fibre Channel Ports 0 192
Virtual Ports per physical port 1,024 1,024
IBM FICON® Ports 0 176
Fibre Channel over Ethernet (FCoE) Ports 0 88)*
IBM ESCON® Ports n/a n/a
Max. Hitachi Virtual Storage Machines 1 32

Back-end Directors (SAS 6Gb)

na
@

* Cache capacity and FCoE will be added in an upcoming release.
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Figure 18. Conirof
Chazsis front viaw)

The Control Chassis

The conirol chassis contains the viruel storage
directors, FECe, BED:, deta cache, grid switch boards
and up to two disk chassis, =5 well as power suppliss
{s=a Figures 19, 20 and 21).

The disk chaasis containg the hard disk drives,
power supplies, battery modules, cooling fans and
communication interfzces.

Figure 20 o
Chassks (Dack visw]

Figure 21. Virtual Siorage Astiorn Racks
Showing Control and Disk Chassls




