Overview

Chapter 1 Overview

Welcome to the Origin™ Servers Technical Report. This report includes detailed
information regarding the Silicon GrapHtc®rigin family of servers including the
Origin200™, the Origin2000™, and the Cray Origin2000™. This répuetudes:

* an overview of the Origin family of products and the design philosophy underlying
their development

¢ adescription of the S2MP™ Architecture, the CrayLink™ interconnect, and
Cellular IRIX™ 6.4

* atechnical overview of networking and storage products available for the Origin
family of servers

* a description of tools available to develop applications on Origin products

Figure 1-1  Origin Product Family

1. For more detailed information on these and other subjects, please refer to the technical
publications Web site http://www.sgi.com/Technology/TechPubs/.
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The Underlying Design Philosophy

In June 1996, two innovative computer companies, Silicon Graphics and Cray Research,
merged to form a new, powerful company chartered to develop new generations of
computer systems products for commercial enterprise and technical computing
customers. The Silicon Graphics Origin family of servers is the first of a series of
products from the merged company that embrace a new, common design philosophy to
architect systems that are not only high performance, but also lead the industry in
modularity, scalability, and flexibility. This design philosophy encompasses:

* riding trends in integrated circuit technology, RISC microprocessors, and memory
subsystem hierarchies to produce high-performance servers with outstanding price/
performance characteristics

* employing high-performance, multi-dimensional system interconnect technology to
scale memory, networking, 1/0 bandwidth, and processor count, thus eliminating
bottlenecks and enhancing performance across a wide range of applications from
Web serving, to data mining, to computational analysis

* building a modular architecture that establishes new purchasing economics, low
entry costs, linear-cost building blocks, and a pay-as-you-grow purchase model

* integrating 64-bit technology across the full solution, hardware, platform software
and applications, to support the ever-increasing data and computational requirements
of enterprise and technical computing customers

* increasing system modularity and software support to provide greater levels of
reliability, availability, and service

e producing core hardware and software technologies that may be applied across
compatible product lines ranging from departmental servers to enterprise servers to
powerful supercomputers

* integrating high-performance visualization subsystems into server designs to enable
new and emerging interactive computing applications

* maintaining a single-system image operating system model across large
configurations for easy system management, and the tight integration and
optimization of underlying architectural features

* extending the applicability of the shared-memory programming model to large
configurations exceeding traditional SMP architectural limits, thus preserving
previous investments in software development methods and increasing programming
efficiencies in developing large, scalable applications

* architecting a platform operating system, a layered software environment, and
networking solutions to support increasingly integrated networked, clustered, and
arrayed solutions

The Origin family of servers, successors to the CHALLERGEd POWER
CHALLENGE™ symmetric multiprocessing (SMP) servers, implements an innovative
new architecture to continue leading the industry in commercial and technical serving.
This new architecture is called the Scalable Shared-memory MultiProcessing (S2MP™)
architecture. This new architecture is enabled by a modular system interconnect called
CrayLink and an operating system environment called Cellular IRIX™.
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Origin Product Line Overview

The Origin product line includes the entry-priced tower Origin200 server, the deskside
Origin2000 server, and the multiple-cabinet, high-scalability, high-throughput, highly
parallel Origin2000 and Cray Origin2000 servers. All Origin servers feature the S2MP
architecture, the CrayLink interconnect, and the super-scalar CMOS MIPS RISC
R10000 processors. Figure 1-2 and Figure 1-3 compare the basic specifications of the
members of the Origin family. All Origin servers run the 64-bit IRIX 6.4 operating
system and the MIPSpro™ compiler suite.

The Origin200 product is a high-performance system exploiting the core Origin
technologies in a cost-optimized package that supports scaling from 1 to 4 processors.

The Origin2000 products are a compatible series of products and packaging that provide
expansion from 1 to 128 processors in addition to expansion in other important
dimensions. When usage grows beyond packaging constraints, Origin2000 deskside
systems may be field-upgraded to Origin2000 rack configurations with the addition of
rack packaging and CrayLink cables. Likewise, Origin2000 rack systems may be field-
upgraded to larger configurations with additional rack chassis and, ultimately, the
addition of the Cray Meta Router for expansion from 65 to 128 processors.

Most important, as Origin systems are expanded, the system infrastructure also expands
to support the increased requirements of larger configurations. Origin systems are
impossible to outgrow.
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Origin200 Single-Tower

Processors:
Max Memory:
Int. Disk Storage:

1/0 Boards:

Peripherals:

1-2 X R10000

32MB-2GB

2GB-54GB

2 Internal UltraSCSI channels
3 PCI Slots (267MB/sec)

1 10/100 Base-TX port

Up to 6 3.5-inch USCSI devices
Up to 2 5.25” HHSCSI devices
DAT, DLT, CD-ROM, 8mm tape

Origin200 Dual-Tower

Processors:
Max Memory:
Int. Disk Storage:

1/0 Boards:

Peripherals:

1 -4 X R10000

64 MB - 4 GB

4GB -109 GB

4 Internal UltraSCSI channels

6 PCI Buses (267MB/sec)

2 10/100 Base-TX port

Up to 12 3.5-inch USCSI devices
Up to 4 5.25” HHSCSI devices
DAT, DLT, CD-ROM, 8mm tape

Origin2000 Deskside

Node Cards:
Processors:
Memory:

1/0 Boards:

Peripherals:

1-4
2 - 8 X R10000
64 MB - 16 GB

1 Basel/O

6-12 XIO

1 PCI Bus (267MB/sec)

3 Internal PCI-32/64

Up to 5 3.5-inch USCSI devices
DAT, CD-ROM

Figure 1-2  Origin200 and Origin2000 Deskside
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Origin2000 Rack
Single-Rack Capacity

Node Cards: 1-8
Processors: 2 -16 X R10000
Memory: 64 MB - 32 GB
1/0 Boards: 1- 2 Basel/0

6 - 24 XIO

Up to 2 PCI Buses (267MB/sec)
Up to 6 Internal PCI-32/64

Peripherals: Up to 16 3.5-inch USCSI devices
Up to 2 5.25" HHSCSI devices
DAT, DLT, CD-ROM

Maximum Configuration*

32
64 X R10000
128 GB

8 Basel/0

96 XIO

8 PCI Buses (267MB/sec)
24 Internal PCI-32/64

64 3.5-inch USCSI devices
8 5.25" HHSCSI devices
DAT, DLT, CD-ROM

* Assumes 4-Rack chassis. System may be upgraded
to Cray Origin2000 with the addition of the Cray Meta Router

Cray Origin2000 Maximum Configuration*
Node Cards: 64
P?oc%ssa(‘)rrss: 128 X R10000
Memory: 256 GB
. 16 Basel/0
1/0 Boards: 192 %10

16 PCI Buses (267MB/sec)
48 Internal PCI-32/64

Peripherals: 128 3.5-inch USCSI devices
16 5.25" HHSCSI devices
DAT, DLT, CD-ROM

* 8-Rack chassis and Cray Meta Router

Figure 1-3  Origin2000 Rack and Cray Origin2000
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