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InfiniBand essentially separates and distributes I/O devices to locations
outside the server.  This enables servers to shrink to 1U (each U, or
standard unit of measurement, is 1.75 inches high) because servers only
require a single InfiniBand HCA card (see above illustration).  In the
future, server “blades,” servers with only a CPU, system controller,
memory and InfiniBand, will be as small as 4 by 6 inches.
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InfiniBand Layers

The IBA is comprised of four primary layers that describe communication
devices and methodology.  The layers are the physical layer, the link
layer, the network layer and the transport layer.

Physical Layer

The InfiniBand physical layer defines the electrical and mechanical
characteristics of the IBA, including the cables, connectors and hot-swap
characteristics.  IBA connectors include fiber, copper and backplane
connectors.  There are three link speeds specified as 1X, 4X and 12X.
The speeds are a function of the pin counts or wires within each cable.
With a 1X link cable, there are four wires, two for each direction of
communication (read and write).  The 4X speed has four times as many
pins and wires and the 12X has twelve times as many pins and wires as
a 1X link cable.

InfiniBand Link Pin Count Signaling Rate Data Rate
Full-Duplex
Data Rate

1X 4 2.5 Gb/s 2 Gb/s 4 Gb/s
4X 16 10 Gb/s 8 Gb/s 16 Gb/s
12X 48 30 Gb/s 24 Gb/s 48 Gb/s

The bandwidth for a 1X InfiniBand link is 2.5 Gb/s, which can achieve an
actual raw data bandwidth of 2 Gb/s because 8b/10b data encryption is
used on all transmissions, resulting in a 20% performance overhead.
Because all links are bidirectional, the aggregate bandwidth can be
doubled.  Many InfiniBand products have multiple ports, further
increasing I/O bandwidth.

Link Layer

The link layer is central to the IBA and includes packet layout, point-to-
point link instructions, switching within a local subnet and data integrity.
There are two types of packets, management and data.  Management
packets handle link configurations and maintenance.  Data packets carry
up to 4 kilobytes of transaction payload.  Packet forwarding and
switching within a local subnet is also part of the link layer’s
responsibilities.  Every device in a local subnet has a local ID (LID).
Packets of data are forwarded to the appropriate LID by reading the local
route header found in each packet of data.

Virtual lanes are also part of the link layer.  A virtual lane is a unique
logical communication link that shares a single physical link.  Each link
can have up to 15 virtual lanes and a management lane.  As a packet
travels through the subnet, it can be assigned a priority or service level.
Higher-priority packets are sent down special virtual lanes ahead of other
packets.

The link layer defines
packet types, switching
instructions and data
integrity
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The link layer also handles data integrity by including variant and
invariant cyclic redundancy checking (CRC) (CRCs are methods that
check for errors in data transmitted on a communications link).  The
variant CRC checks fields that change from point-to-point and the
invariant CRC provides end-to-end data integrity.

Network Layer

The network layer is responsible for routing packets from one subnet to
another.  The global route header located within a packet includes an
IPv6 address for the source and destination of each packet.  Using a
router, packets are forwarded through different subnets.  For single-
subnet environments, the network layer information is not used.

Transport Layer

The transport layer handles the order of packet delivery as well as
partitioning, multiplexing and transport services that determine reliable
connections.

InfiniBand Reliability, Availability and Serviceability

A key requirement for enterprises is high reliability, availability and
serviceability (RAS).  InfiniBand represents a significant RAS
improvement over the PCI bus.

Reliability

The basic InfiniBand link connection is comprised of only four signal
wires.  When compared to the more than 100 signals on a PCI bus, IBA
results in a smaller link failure multiplier.  InfiniBand connectors also
provide a positive seating mechanism that prevents wear common on
PCI edge connectors.  In addition, the IBA accommodates multiple ports
for each I/O unit, enhancing reliability by providing multiple routes to a
physical device.  Furthermore, multiple CRCs provide greater error
detection capabilities.

Availability

An IBA fabric is inherently redundant, with multiple paths to sources,
assuring data delivery.  IBA also includes a failover mechanism that
allows the network to heal itself if a link fails or is reporting errors.  In
addition, IBA breaks the one-to-one relationship between server and I/O
elements by removing the I/O from the server.  With PCI, if a network
interface card fails, the entire server-I/O unit is unavailable.  IBA has a
many-to-many server-to-I/O relationship.  Thus, if an I/O device fails,
communication simply fails over to another redundant I/O device, saving
time, resources and keeping the server online.

InfiniBand offers
advanced RAS features
not present in the PCI
bus
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Serviceability

With IBA, all I/O devices are designed to be hot-pluggable, increasing
serviceability.  If a stand-alone I/O device must be serviced, replacing the
device is as simple as unplugging one device and plugging in a new
device.  In situations where multiple cards reside in a server or I/O
chassis, an administrator can simply swap cards while the unit is online.

InfiniBand Roadmap

The first release of InfiniBand products was in mid-2001.  This first phase
will include InfiniBand cards that plug into existing PCI or PCI-X buses
for use in clusters or server-to-I/O interconnects to increase server
interconnection performance.  The next phase, expected in 2002, will
include hybrid servers that have PCI/PCI-X buses and built-in IBA HCAs.
The IBA port will bypass the PCI bus and have direct access to the
memory controller.  This phase will allow enterprises to easily migrate
from PCI to IBA.  The third phase is expected to begin in 2003 and will
include IBA server designs (i.e., server blades), optimized for fabrics.

About JNI

JNI is a leading manufacturer of enterprise-level storage network
products and the leading provider of Fibre Channel-based HBAs for
Solaris servers.  JNI offers a broad line of FibreStar HBAs, Emerald
ASICs, as well as DriverSuite™ and EZ Fibre software for storage
networks.  JNI’s PCI products operate on Solaris, Windows 2000,
Windows NT, HP-UX, AIX, Novell, Linux and Mac OS systems.  JNI’s
SBus products run on Solaris.  Customers include Amdahl, Avid,
Chaparral, Compaq StorageWorks, Consan, EMC, Eurologic, Hewlett-
Packard, Hitachi Data Systems, IBM, LSI Logic, McData, StorageTek
and Sun Microsystems.  JNI is headquartered in San Diego, California,
with offices throughout the U.S. and in Munich (München), Germany.
For more information, visit JNI on the Internet at www.jni.com.


