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Safety Instructions

To maximize user safety and ensure correct device operation, all instructions con-
tained in this section should be read carefully.

Caution: It is important that the user observe all warnings and instructions that are
on the device and contained in this manual.

* The device must be used in accordance with the instructions for use.

» Electrical installations in the room must correspond to the requirements of
respective regulations.

» Take care that there are no cables, particularly mains cables, in areas where
persons can trip over them.

» Do not use a mains connection in sockets shared by a number of other power
consumers. Do not use an extension cable.

e The unit is completely disconnected from the power source only when the
power cord is disconnected from the power source. Therefore the power cord
and its connectors must always remain easily accessible.

» Do not set up the device in the proximity of heat sources or in a damp location.
Make sure the device has adequate ventilation.

* The device is no longer safe to operate when:
— the device has visible damage or
— the device no longer functions.

* Inthese cases, the device must be shut down and secured against unintentional
operation.

» Repairs may only be carried out by a person authorized by Themis Computer.

Themis Computer
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Safety Instructions

* The device may only be opened for the installation and removal of memory
modules, expansion card, hard-disk or solid-state drive, and lithium battery—
all in accordance with instructions given in this manual.

Note: The T2BC Blade Server does not support the addition of PCI I/O or storage
expansion units at this time.

« If extensions are made to the device, the legal stipulations and the device spec-
ifications must be observed.

Electrostatic Discharge (ESD)

A sudden discharge of electrostatic electricity can destroy static-sensitive devices
or micro-circuitry. Proper packaging and grounding techniques are necessary pre-
cautions to prevent damage. Always take the following precautions:

1. Transport boards in static-safe containers such as boxes or bags.

2. Keep electrostatic-sensitive parts in their containers until they arrive at static-
free stations.

3. Always be properly grounded when touching a sensitive board, component, or
assembly.

4. Store electrostatic-sensitive boards in protective packaging or on conductive
foam.

Grounding Methods

Guard against electrostatic damage at workstations by following these steps:

1. Cover workstations with approved anti-static material. Provide a wrist strap
connected to a work surface and properly grounded tools and equipment.

2. Use anti-static mats, heel straps, or air ionizers to give added protection.

3. Handle electrostatic-sensitive components, boards, and assemblies by the case
or the PCB edge.

4. Avoid contact with pins, leads, or circuitry.

Themis Computer
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5. Turn off power and input signals before inserting and removing connectors or
test equipment.

6. Keep the work area free of non-conductive materials such as ordinary plastic as-
sembly aids and Styrofoam.

7. Use field service tools, such as cutters, screwdrivers, and vacuums that are con-
ductive.

8. Always place drives and boards PCB-assembly-side down on the foam.

Instructions for the Lithium Battery

Themis systems are equipped with a lithium battery installed on the motherboard.
To replace this battery, please observe the instructions that are described in this
manual.

Warning: There is a danger of explosion if the battery is replaced by an incorrect
type. Dispose of used batteries according to the instructions.

Vi
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Preface

The Themis T2BC™ Blade Server (see photo below) is designed to operate within
the IBM® BladeCenter® chassis, and is based on the Sun™ UltraSPARC® T2 Chip
Multi-Threading (CMT) 8-core processor (also known as Niagara 2). The T2BC is

capable of running 64 threads simultaneously and enables SPARC Solaris applica-
tions to run in native mode.

Themis T2BC Blade Server

Themis Computer
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The T2BC Blade Server has an internal memory of up to 32 GB of fully buffered
DDR2 SDRAM, a single 2.5-inch 500-GB hard-disk drive (SATA or SAS; solid
state is optional), and a network fabric that includes:

» Two integrated 1-Gbit Ethernet ports

» Two additional (optional) 1-Gbit Ethernet or Fibre Channel port [or InfiniBand
port —optional future product]

» Two 10-Gbit Ethernet ports (optional future product)

To facilitate systems management, the T2BC includes two management processors,
* One for IBM environment management
* One for Sun environment management

Software management entails Sun Integrated Lights Out Manager (ILOM) tools,
which allow the T2BC Blade Server to be integrated into a network of servers. In
addition to T2BC access via the ILOM Web GUI, users can access the T2BC or any
Blade Server in the BladeCenter chassis through the IBM AMM (Advanced Man-
agement Module) Web GUI.

The T2BC Blade Server is installed with the Solaris 10 operating system, and sup-
ports unmodified Solaris 10 applications, as well as Solaris 8 and Solaris 9 applica-
tions using Sun Solaris Containers.

This document—the T2BC Blade Server Installation Manual—provides instructions
on how to install, configure, power up, boot, and perform diagnostics on the T2BC
Blade Server, and is intended for an experienced system administrator with a knowl-
edge of both networking and high-speed server systems.

Website Information

Themis Computer corporate and product information may be accessed on the World
Wide Web by browsing the website http://www.themis.com.

Your Comments are Welcome

We are interested in improving our documentation and welcome your comments and
suggestions. You can email your comments to us at docfeedback@themis.com.
Please include the document part number in the subject line of your email.

Themis Computer
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Notes, Cautions, Warnings, and Sidebars

The following icons and formatted text are included in this document for the reasons
described:

Note: A note provides additional information concerning the procedure or action
being described.

erator or equipment. This may involve—but is not restricted to—heavy equipment or

ii Caution: A caution describes a procedure or action that may result in injury to the op-
sharp objects. To reduce the risk, follow the instructions accompanying this symbol.

operator or equipment as a result of hazardous voltages. To reduce the risk of elec-

ii Warning: A warning describes a procedure or action that may cause injury to the
trical shock and danger, follow the instructions accompanying this symbol.

Sidebar: A “sidebar” adds detail to the section within which it is placed,
but is not absolutely vital to the description or procedure of the section.

XVii
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General

Section

Chapter

Overview and Specifications

1.1

Overview

The Themis T2BC Blade Server (see Figure 1-1) is designed specifically for the
IBM® BladeCenter® chassis. The T2BC supports a single Sun™ UltraSPARC® T2
Chip Multi-Threading (CMT) multicore processor, and enables SPARC Solaris 10
to run natively in the BladeCenter environment, with support for Solaris 8 and
Solaris 9 applications via Solaris Containers. Operating at a speed of 1.2 GHz, the
UltraSPARC T2 processor supports up to 8 cores, with each core capable of 8
threads, for a total of 64 threads per socket. [Each core has two execution units, with
each execution unit supporting four threads.] In addition, each core has an integrated
floating-point and cryptographic unit.

Figure 1-1. Themis T2BC Blade Server

1-1

Themis Computer



T2BC Blade Server Installation Manual

Primary features of the T2BC are described in Table 1-1. Major internal components
can be seen in the open top view (cover removed) of Figure 1-2 on page 1-3.

Table 1-1. Primary Features of the T2BC Blade Server

Feature

Details

Processor

e One UltraSPARC T2 operating at 1.2 GHz

—8 cores?, each with two execution units, an integrated floating point and a
cryptographic unit
—Each execution unit supports 4 threads

Cache

e Each core has an 8-Kbyte 4-way set associative L1 instruction cache and a 16-

Kbyte 8-way set associative L1 data cache
e A 4 Mbyte 16-way set associative L2 cache is shared by all cores

Memory

e DIMM module size = 1, 2, or 4 Ghytes
e Up to 32 Ghytes fully buffered DDR2 SDRAM

Internal storage

e One 2.5-inch hard-disk or solid-state drive (SATA or SAS)

e 500 Gbhytes maximum
Note: As 2.5” disk-drive capacity increases, so will the T2BC maximum storage.

Network fabric

e Two integrated 1-Gbit Ethernet ports are standard

e Two additional 1-Gbit Ethernet, Fibre Channel, or InfiniBand ports are available
with optional daughter card

e Two 10-Ghit Ethernet ports are available with second optional daughter card

I/O upgrade

e One PCI-X expansion connector (IBM-specific)

Systems management
hardware

e Two integrated management processors:
—One for IBM environment management
—One for Sun environment management

Software management

e Sun Integrated Lights Out Manager (ILOM) tools
—Enables management of T2 blade servers via standard Sun tools
—Allows T2 blade servers to be integrated into a network of servers

Operating system

e Solaris 10

Applications software
support

e Solaris 10 applications unmodified
e Solaris 8 and Solaris 9 applications using Sun Solaris Containers

Front-panel 1/0

e One 9-pin serial port
e One USB 2.0 port

1-2

a—A 4-core UltraSPARC T2 is also available to users.
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Figure 1-2. Basic Components of the T2BC Blade Server (Top View, Cover Off)
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1.2

System Management

The T2BC Blade Server (and all blade servers) is required to have an onboard
BMC—or Baseboard Management Controller—which is designed to provide basic
environmental monitoring capabilities; as such, it monitors voltages and tempera-
tures and controls many important functions (for example, fault LEDs and selection
of shared media). At the heart of the system management of an IBM BladeCenter
and all of its installed blade servers (the T2BC Blade Server, for example) is the
Advanced Management Module or AMM (see Figure 1-3), which is linked to each
blade server installed in the BladeCenter through IPMI messaging over an RS485
interface.

[One way to access the T2BC Blade Server is through the AMM remote web link,
see “BladeCenter T-R Advanced Management Module (AMM)”, page 2-11.]

Each blade server BMC accepts control from the AMM through the midplane con-
nector (see Figure 1-4 on page 1-5).

Note: For additional information on blade-server design and protocol, search the
IBM website for documentation such as the BladeServer Base Specification for
Processor Blade Subsystems.

BladeCenter Chassis

. IPMI Messages
Client Host Advanced
Management Module
Management UltraSPARC T2 Blade Server 1
| Ethernet e Web Server
Browser
® Telnet / SSH Server UltraSPARC T2 Blade Server 2
e SNMP Agent
Telnet / SSH I |
snwp | Switch 5
Module RS485

Private Bus

1-4

Ethernet / Fibre Channel
Public Bus

Figure 1-3. T2BC Blade Server System Management
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System Management
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Legend:
BCHT = IBM BladeCenter, Model HT Top = Connected to Top Midplane Connector BMC = Baseboard Management Controller
SSI = Synchronous Serial Interface Bottom = Connected to Bottom Midplane Connector SP = Service Processor
SOL = Serial Over LAN SATA = Serial ATA (Advanced Technology Attachment) SAS = Serial-Attached SCSI

Figure 1-4. T2BC Blade Server Block Diagram
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1.3 Specifications

1.3.1 General

Table 1-2 lists general specifications for the T2BC Blade Server.

Table 1-2. T2BC Blade Server General Specifications

Parameter Description

Dimensions e 1.14" (2.9 cm) high
e 9.65" (24.5 cm) wide
e 17.72" (45 cm) deep

Weight e Approximately 8.5 pounds (3.9 kg), includes 1 hard-disk drive and 8
DIMMs

e Add 8.0 pounds (3.6 kg) for the shipping container

e The manual and associated shipping paperwork weighs approxi-
mately 1 Ib (0.5 kg)

e Enclosure, internal support structures, cooling methods, and back-
plane interface are compatible with IBM BladeCenter specifications
for plug-compatible blade systems

e BladeCenter-type release handles (lockable)
e Enclosure components are RoHS-compliant

e Stainless steel enclosure for humidity and salt spray resistance
(MIL-A-8625)

Mechanical

1.3.2 Power

T2BC Blade Server input power is delivered from the backplane through two redun-
dant 12-volt power domains (12V_A and 12V_B). Standby power is used by both
the BMC and the UltraSPARC T2 service processor (SP) for offline functions. The
BMC controls the main power to the remainder of the system. The backplane power
is converted to the requisite voltage levels required by the major circuit functions.

Total power consumption of the T2BC Blade Server is 230 watts or less.

1-6
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Specifications

1.3.3 Midplane Electrical Interface

The T2BC Blade Server is modeled after the IBM Base Specification For Processor
Blade Subsystems. As defined, two sets of signal (VHDM) and power connectors
connect the T2BC with the dual (upper and lower) midplane interface of the Blade-
Center chassis backplane (see Figure 1-5).

The following functions are supported by the specification:
* Four sets of 4-wire SERDES interfaces, one for each “legacy” switch bay
— Bay 1 and Bay 3 connections are through the upper VHDM connector
— Bay 2 and Bay 4 connections are through the lower VHDM connector

— Bay 7, Bay 8, Bay 9, and Bay 10 connections are through the high-speed
daughter card (CFFk, 10-Gbit Ethernet)

* Two sets of RS485 busses, one for each AMM

» Two sets of +12V power/ground connections, one for each redundantly pow-
ered +12V domain in the BladeCenter midplane (+12V_A, +12V_B)

» Two sets of analog (RGH+HV) video signals, one for each AMM
» Two sets of USB 2.0 signals for keyboard/mouse functionality
» Two sets of USB 2.0 signals for the interface to the media-tray storage devices

* One set of RS232 signals through the lower VHDM connector (which are
routed through the rear high-density connector of the BladeCenter H and HT)

» Miscellaneous signals (Presence bits and Early Power-Off Warning—-EPOW,
for example)

Power Connector (+12V) VHDM Signal Connector Power Connector (+12V) VHDM Signal Connector

Lower Midplane Upper Midplane

Figure 1-5. T2BC Blade Server Midplane Connectors

1-7
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1.34 Environmental

Table 1-3 lists the environmental specifications for the T2BC Blade Server

Table 1-3. T2BC Blade Server Environmental Specifications

Parameter Operating Non-Operating

Temperature —40°C to +70°C

0°C to +40°C (55°C for 96 hours)

Relative Humidity 10% to 95%, non-condensing 10% to 95%, non-condensing

Altitude

0 to 13,000 feet above sea level 0 to 13,000 feet above sea level

Shock, 3 axis
(MIL-SPEC-901D)

20G @ 20 msec

20G @ 20 msec

Vibration
(MIL-STD-810F)

0.25 Grms, 5 Hz to 500 HZ

1 Grms, 5 Hz to 500 HZ

Airflow (inlet)

28 CFM? @ 40°C, 38 CFM @ 55°C

a—CFM = cubic feet per minute.

1.3.4.1 Electrostatic Discharge
The T2BC is designed to tolerate electrostatic pulses up to 15 kilovolts (KV) with no
impact on system operation.

1.3.5 Agency Compliance

Note: Certifications and Mil-Spec requirements have yet to be completed. Com-
pliance testing is scheduled for a future date.

1.3.5.1 Safety Certifications

» US: UL 60950-1 Listed Accessory Report
* Canada: CAN/CSA C22.2 No. 60950-1-03

» Germany: TUV/VDE IEC 60950-1/EN 60950-1
(TUV component report & 1 IEC60950-1 CB Report and Certificate)

1-8
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1.3.5.2 EMC/EMI Certifications

The T2BC Blade Server meets all applicable worldwide Class A EMC requirements.
» FCC - Title 47 CFR Part 15 Subpart B
» Canada - ICES-003
* Australia/New Zealand - C-Tick - AS/NZS CISPR 22:2002
» CE Mark-EN55022: 1998+A2: 2003 and EN55024: 1998+A1: 2001+A2: 2003
* VCCI - Japan VCCI April 2003
» GOST 29216-91 (Russia)
 CISPR 22 Class A

1.3.5.3 Mil-Spec Requirements

The equipment meets the surface craft requirements identified within the AN-FOS
ENVIRONMENTAL REQUIREMENTS V 1.0 (CMPro Doc# AN-FOS-ENV-REQS-

0203).

The following are specific clarifications and deviations to the above specification:

a.

b.

Airborne Noise—This system requires A3.

Human Machine Interface—MIL-STD-1472F HMI, Para 5.7.2. Allow a
+/- 1RU height deviation for standing in front of enclosure (Standing Op-
erations).

Humidity—Perform analysis based on vendor data, if analysis warrants
testing, then perform testing or request waiver.

. Shock—Testing is required at 8 Hz +/- 1 Hz and 14 Hz +/- 2 Hz deck fre-

quencies. Vendor shall monitor for grade A shock acceptance.

. Vibration—This system meets MIL-STD-167-1A table I, para 5.1.2.4.6.

[Presently scheduled for testing.]

. [Correction] Fiber Optic—MIL-STD-20425B to MIL-STD-2042-5B.
. [Clarification] Ship Motion—Ship Motion Test (DOD-STD-1399-301A)

shall be conducted with all equipment racked in.

Themis Computer
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1.4

1-10

Packaging and Shipping
The T2BC Blade Server is packaged in a reusable shipping container. Approximate

weight of an empty container is 8.0 pounds (3.6 kg).

The approximate weight of a T2BC (loaded with one hard-disk drive and 8 DIMMSs)
is 8.5 pounds (3.9 kg).

The approximate weight of a manual and associated shipping paperwork is one
pound (0.5 kg).

Therefore, both the shipping container and a fully installed T2BC—including a man-
ual and associated paperwork—weigh under 18 pounds (8.2 kg).

Themis Computer
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Section

Chapter

Basic Operation, Controls, and Indicators

This chapter describes:
* How to install and remove a T2BC Blade Server into and from a BladeCenter
* How to turn the T2BC Blade Server on and off
» What controls are available directly from the front Control Panel
» The meaning of the LED indicators on the front Control Panel

2.1 Installing the T2BC in a BladeCenter

Before installing the T2BC Blade Server, make sure that all upgrades (disk drives or
memory, for example) have been installed (see Chapter 4, "Hardware Installation™).

1. Select the BladeCenter bay (server slot) into which the T2BC will be installed.

BladeCenter T to ensure that there are an adequate number of pow-

Consult the Installation and User’s Guide for the BladeCenter or
er supplies installed in the power bays of the BladeCenter.

2-1
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2. Pull out the two release handles of the T2BC Blade Server so that they are in
the open position (perpendicular to the front of the T2BC front bezel (see Fig-
ure 2-1).

Control Panel Door Front Bezel

Release Handle Release Handle

Figure 2-1. Before installation, open the release handles of the T2BC Blade Server

3. Carefully insert the T2BC into the available blade bay and slide the unit to-
ward the rear until it stops.

4. Lock the T2BC into the BladeCenter by rotating the release handles to their
closed positions (see Figure 2-2 below and Figure 2-3 on page 2-3).

Closed (Locked) Position Open (Removal) Position

-

First (Upper) Release Handle

Figure 2-2. Installing the T2BC Blade Server into a BladeCenter—First Handle

2-2
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Installing the T2BC in a BladeCenter

Note: The use of “Upper” and “Lower” to describe the release handles in Figure
2-2 and Figure 2-3 is appropriate only if the T2BC Blade Server is installed ver-
tically into a BladeCenter.

Closed (Locked) Position Open (Removal) Position

= !]
I

%)

)

Second (Lower) Release Handle
Figure 2-3. Installing the T2BC Blade Server into a BladeCenter—Second Handle

5. Turn on the T2BC (see “Turning On the T2BC Blade Server”, page 2-7).
6. The T2BC is turned on (receiving power) when the Power-On LED stays lit.
7. Install any other blade servers at this time.

8. BladeCenter T only: Reinstall the front bezel assembly.

in the BladeCenter requires that all bays be filled to prevent diversion of air flow
away from installed components. To prevent possible overheating, do not operate
the BladeCenter if it does not have a blade server, expansion unit, or blade filler in-
stalled in every bay.

ij Caution: Proper cooling of the T2BC Blade Server and other components installed

Note: Reinstallation of a T2BC Blade Server into a bay different from the origi-
nal installation bay may result in unintended results. Because configuration and
update information is based on the bay number, using a different bay to reinstall
the T2BC may require reconfiguration of the server through the Configura-
tion/Setup Ut L1ty program.

2-3
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2.2

2.2.1

2-4

Accessing the Service Processor and
Baseboard Serial Console

Both the Sun Service Processor (SP) console and Baseboard console share the same
physical serial interface. To switch from SP console to Baseboard console, enter the
console command:

sc> console <enter>

The Baseboard console may display the OBP ok prompt or a Solaris login prompt,
depending on whether or not the T2BC has been configured to automatically boot.
To switch back to the SP console, enter # . (pound sign with period) at any time:

{0}ok #. [If already in Solaris, “x console login:” will appear.]

or T2BC console login: #.

The default login for the Service Processor is:
* User Name = admin
 Password = changeme

The default login for Solaris is:
e User Name = root
e Password = rootl12

There are three ways to access the shared serial console:
o Serial Over LAN (SOL)....cccoiiiiiiieiieneee e // Default setting
* Front-Panel Micro-DB9
» Midplane Serial Interface (for BladeCenter H and HT only)

Serial Over LAN (SOL)

To use Serial Over LAN (SOL) to access the SP serial console, the default DIP-
switch settings (see Table 2-1 on page 2-5) must be set. The baud rate of the console
must be set to 19200 (the default setting).

Consult IBM documentation for details on the SOL setup procedure.

ii Caution: When using DOS to Telnet SOL access and asked to enter a pass-

word, if the password is not successful (perhaps indicated by a double line
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