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Chapter 1

Introduction

The Institute of Electrical and Electronics Engineers (IEEE) standard 1149.1, Standard Test
Access Port and Boundary-Scan Architecture, defines a set of test logic and related features

that enable connections within and between ASICs to be tested. These features are

collectively called boundary scan, scan, or JTAG.

The test logic includes a test access port (TAP), a TAP controller, an instruction register, and
a group of test data registers. (Refer to Figure 1-1.)

Boundary

Scan Cells —_|

ASIC Core Logic

Identification Register

Bypass Register

TDI

TCK

Y

Instruction Register

L B

TMS

Y

Figure 1-1
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Table 1-1 describes the boundary scan components.

Table 1-1  Boundary Scan Components

Component

Description

Test access port (TAP)

TAP controller

TMS signal

TCK signal

TDI signal

TDO signal
Instruction register

Bypass register

Identification (ID)
register

Boundary scan cells

ASIC core logic

Provides access to the test logic and consist of four signal pins: test data
input (TDI), test data output (TDO), test clock (TCK), and test mode
select (TMS)

Controls the instruction register, bypass register, identification register,
and boundary scan register

Controls test operations

Inputs a signal that clocks the TAP controller

Inputs data serially

Outputs data serially

Receives, holds, and decodes boundary scan instructions

Connects the TDI and TDO signals during a BYPASS instruction, which
causes the data to go through the bypass register instead of the boundary
scan cells

(This register is used to verify integrity of the scan chain and to perform
board-level testing.)

Holds 32 bits of information that specify the manufacturer of the chip (or
ASIC), the part number of the chip, and the revision of the chip

ID registers are optional components; not all chips contain ID registers
Components of the boundary scan register that are connected in a
shift-register path around the boundary of the chip; these components

are located between the 1/0 pins and the core logic, which enables the
boundary scan operation to control and monitor the 170 pins

Contains the functional components of the ASIC

The following components contain ASICs that include the scan/JTAG test logic as defined
by the IEEE 1149.1 standard:

e Cbricks
* | bricks
= P bricks
= Rbricks
= Xbricks

The SGI 3000 family diagnostic suite includes two scan tests that use the scan/JTAG
hardware to test connections within boards and between boards.

1-2
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1.1 Scan Hardware

1.1
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The following components contain hardware that is used to perform scan testing: the L1,
L2, and L3 system controllers and the C, R, I, P, and X bricks.

1 System without an R brick or L2 System Controller

In a system without an R brick or L2 system controller (refer to Figure 1-2):

The L3 system uses a serial or USB connection to communicate with the L1 system
controller in a C brick.

The L1 system controller in the C brick uses an RS-422 connection (through a portion
of an Xtown2 or NUMAIink 3 cable) to communicate with the L1 system controllers in
other I, P, X, and C bricks.

The L1 system controller in each C, R, I, P, and X brick acts as a JTAG bus master and
passes JTAG commands/data to the scan interface chip (SIC) in each brick.

The SIC in each brick passes the JTAG commands/data to the individual scan chains
(up to four) in the brick. (Table 1-2 on page 1-7 shows the components on each scan
chain.)

The scan chains pass the commands/data to the individual ASICs in the bricks.

USB or Serial

RS-422
L1 L1
(Xtown2 or
L NUMAIink 3) L
SIC [ [scan chains] SIC [ [scan chains]
C Brick I, P, X, or C Brick

L3 System Controller

Figure 1-2  Scan Hardware Components (System without an R Brick or L2 System Controller)
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1.1.2 System with an R Brick but without an L2 System Controller

In a system that has an R brick but does not have an L2 system controller (refer to

Figure 1-3.):

= The L3 system controller uses a serial or USB connection to communicate with the L1
system controller in a C brick or a USB connection to communicate with the L1 system
controller in an R brick.

= |fthe L3 system controller is connected to a C brick, the L1 system controller in
the C brick uses an RS-422 connection (through a portion of an Xtown2 or
NUMAIink 3 cable) to communicate with the L1 system controllers in other I, P, X,
and C bricks.

= [fthe L3 system controller is connected to an R brick, the L1 system controller in
the R brick uses an RS-422 connection (through a portion of a NUMAIink 3 cable)
to communicate with the L1 system controller in another R brick or a C brick.

< The L1 system controller in each C, R, I, P, and X brick acts as a JTAG bus master and
passes JTAG commands/data to the SIC in each brick.

= The SIC in each brick passes the JTAG commands/data to the individual scan chains
(up to four) in the brick. (Table 1-2 on page 1-7 shows the components on each scan

chain.)

« The scan chains pass the commands/data to the individual ASICs in the bricks.

L1 RS-422 L1
_ (Xtown2 or
8 I NUMAIink 3) |
% SIC [E [scan chains] SIC [E [scan chains]
S}
oM _ .
% C Brick I, P, X, or C Brick

L3 System Controller
&
a3 . .
gy des  NNNGT
RS-422 1
L1 (NUMAIink 3)
| I
SIC E [Scan chains] SIC E [Scan chains]

R Brick

C or R Brick

Figure 1-3  Scan Hardware Components (System without an L2 System Controller)
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System with an L2 System Controller

In a system with an L2 system controller (refer to Figure 1-4):

The L3 system controller uses an Ethernet connection to communicate with the L2
system controller.

Note: If necessary, the L3 system controller can bypass the L2 system controller and
use a serial or USB connection to communicate directly with the C and R bricks
(as in a system without an L2 system controller).

The L2 system controller uses USB connections to communicate with the L1 system
controllers in the C bricks and R bricks.

= [fthe L2 system controller is connected to a C brick, the L1 system controller in
the C brick uses an RS-422 connection (through a portion of an Xtown2 or
NUMAIink 3 cable) to communicate with the L1 system controllers in other I, P, X,
and C bricks.

= [fthe L2 system controller is connected to an R brick, the L1 system controller in
the R brick uses an RS-422 connection (through a portion of a NUMAIink 3 cable)
to communicate with the L1 system controller in another R brick or a C brick.

The L1 system controller in each C, R, I, P, and X brick acts as a JTAG bus master and
passes JTAG commands/data to the SIC in each brick.

The SIC in each brick passes the JTAG commands/data to the individual scan chains
(up to four) in the brick. (Table 1-2 on page 1-7 shows the components on each scan
chain.)

The scan chains pass the commands/data to the individual ASICs in the bricks.

SGI Confidential 1-5



1-6

R Brick

11 RS-422 L1
(Xtown2 or
I NUMAIink 3) I
% SICE [Scan chains] SICE [Scan chains]
9 — —
C Brick I, P, X, or C Brick
L2 Ethernet
L3 System Controller
0
D
 — e SN
1 RS-422 L1
(NUMAIink 3)
| |
SIC E [Scan chains] SIC E [Scan chains]

C or R Brick

Figure 1-4  Scan Hardware Components (System with an L2 System Controller)
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1.1.4 Scan Chains

Table 1-2 lists the components in each scan chain for the various bricks.

Table 1-2  Scan Chain Components

Brick Chain 0 Chain 1 Chain 2 Chain 3
C (IP35) PIMMO PIMM1 Bedrock DIMMO
DIMM1
DIMM?2
DIMM3
DIMM4
DIMM5
DIMM6
DIMM7
C (IP37,SIC 0) Synergy 0 Synergy 1 Bedrock DIMMO
DIMM1
DIMM2
DIMM3
DIMM4
DIMMS5
DIMM6
DIMM7
C (IP37,SIC 1) CPUO CPU1 CPU 2 CPU 3
| XBGO 10C3 PCIl11 Not used
PCI12
PCI13
PCI21
PCI122
P Not used PCl41 PCIl11 XBG2
PCl42 PCI12 XBGO
PCI51 PCI21 XBG1
PCI52 PCI22
PCIl61l PCI31
PCIl62 PCI32
R RTRO Not used Not used Not used
X XBGO PORTS8 (XIO PORTC (XIO Not used
slot) PORT9 slot) PORTD
(X10 slot) (XI10O slot)

Scan Tools
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1.2

1.3

Scan Software

The diagnostic suite includes two scan tests:

Boundary scan interconnect test

The boundary scan interconnect test manipulates the boundary scan registers in
various chips throughout the system to verify system interconnections. It applies a set
of test vectors to the system to detect physical connection defects (for example,
stuck-at faults and shorts).

Scan-based link-level protocol interconnect test

The scan-based link-level protocol interconnect test uses additional scan-accessible
registers to exercise brick-to-brick connections at-speed. It tests the connectors on C,
R, I, P, and X bricks and the cables between these bricks.

Note: The scan-based link-level protocol test runs only in components that use LLP
(router, Bedrock, and Xbridge).

The diagnostic suite also includes a scripting tool, scant ool . scant ool enables you to
control scan operations from Tcl/Tk scripts.

The scan software resides on the L3 system controller. To use the scan software, you must
have an L3 system controller, a laptop loaded with the L3 software, or a remote support
connection to a system.

Standard Test Process

Use the following process to test a system with the scan tools:

1.

2
3.
4

Install the cables (normal or loopback) for the configuration that you want to test.
Start the L2 system controller software, and power up the hardware.
Log into the L3 system controller as sgi di ag.

Run the boundary scan interconnect test to verify the scan hardware and verify
connections within bricks.

Run the scan-based link-level protocol interconnect test to verify connections between
bricks.

Introduction
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Chapter 2

Boundary Scan Interconnect Test

This chapter describes the boundary scan interconnect test.

2.1 About the Boundary Scan Interconnect Test

The boundary scan interconnect test verifies connections within C, R, I, X, and P bricks. Use
it to verify proper operation of any brick that you add to a system.

The boundary scan interconnect test uses two applications:

A test application (scant est ) that manipulates the boundary scan registers in various
chips of a brick to verify connections within the brick. scant est applies a set of test
vectors to a brick to detect physical connection defects (stuck-at faults and shorts).

A graphical user interface application (bri ck_scan) that enables you to set test
parameters and view test output.

When the boundary scan interconnect test detects an error, it identifies the chips and pins
on the failing net and also displays the actual and expected data.

2.2  Test Algorithm

The boundary scan interconnect test uses the following test algorithm:

1.

2
3.
4

Scan Tools
108-0263-002

Load the chain configuration and reference data.
Load the reference data for each board definition.
Initialize JTAG communications to the selected scan controller(s).

Initialize the chain TAPs and configure the SIC(s).
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5. Perform comprehensive scan hardware integrity tests to verify that the scan hardware
is functional enough to perform boundary scan interconnect testing:

— Perform the instruction register length test.
— Perform the instruction register path test.
— Perform the bypass register length test.
— Perform the bypass register path test.
— Perform the chain-level boundary register length test.
— Perform the chain-level boundary register path test.
6. Perform the board-level boundary scan register interconnect test.
7. Print a program termination status message.
Warning: Each step must pass before the next step can be run. If the integrity tests
in Step 5 do not pass, the interconnect test does not run because the results

would be invalid. Do not manually run the interconnect test until the
integrity tests pass.

Figure 2-1 shows the output from each step of this algorithm.

Boundary Scan Interconnect Test
SGI Confidential 108-0263-002



Boundary- Scan Test Software (scantest V3.11) Mn Apr 2 11:37:41 2001

1 Loading chain configuration and reference data
File: /stand/sysco/cfg/scan/ c001di nmD4. cfg

2 Loading reference data for each board definition
Pat h: /stand/ sysco/ data/ scan/ cnp

3 Initializing JTAG communi cations to scan controller(s)
No hardware; running in software simulation/enulation node

4 Initializing chain TAPs and configuring SICs:
001c01 with SIC at address 0x00 (CER=0x0C)

Testing Integrity of Boundary Scan Instruction Registers
Performng IR length test on active UUTs:
001c01 SIC 0x0 ... passed (chain | ength=149)

Performng IR path test on active UUTs:
001c01 SIC 0x0 ... passed

Testing Integrity of Boundary Scan Bypass Registers
Perform ng BYPASS | ength test on sel ected UUTs:
001c01 SIC 0x0 ... passed (chain | engt h=19)

Per form ng BYPASS path test on sel ected UUTs:
001c01 SIC 0x0 ... passed

Testing Integrity of Boundary Scan Data Registers
Perform ng chain-1evel BOUNDARY | ength test on sel ected UUTSs:
001c01 SIC 0x0 ... passed (chain | ength=1706)

Perform ng chai n-1 evel BOUNDARY path test on sel ected UUTs:
001c01 SIC 0x0 ... passed

6 Perforni ng systeml evel interconnect test on given configuration:
(22 of 22 patterns will be applied)
L B s s S

Errors were detected during interconnect test.

Failure information for BSR i nterconnect test:

Modul e and raw position : 000-000022

Expect ed data : 1010101010010101010101

Actual data :  0000000000000000000000

Di fference data AN A A A A A A

Driving node index :  0000000000000000001100

Logi cal description : [001c01: NODE: BR: MB_DATA 43_BUS]

001c01: DI MVD: U2: Ad4

Physi cal description : [001cO01: NODE: J0J2: AD35] 001c01: DI MVD: A9B3: 1

Nurmber of failing signals displayed fromtest: 1

7/ Normal Program Ternination

Figure 2-1 Boundary Scan Interconnect Test Algorithm Components

Scan Tools
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2.3

Graphical User Interface

The bri ck_scan graphical user interface enables you to set test parameters and view test
output. (Refer to Figure 2-2.)

The Bri ck Sel ection
parameters specify the brick location
(rack and slot) and type of brick to test.

The following bricks are currently
supported: IP35 C bricks, IP37 C bricks,
| bricks, R bricks, P bricks, and X bricks.

If you select an IP35 C brick, you can
also select which PIMMs to test (PIMMO
and/or PIMML1).

If you select an IP37 C brick, you can
also select the CPU type (2 MB or 4 MB)
andthe CPUstotest(CPUO, 1, 2, and/or
3).

Test Selection
W Instruction Register Path

The Test Sel ection
parameters specify the tests to run.

The LOOp parameter specifies the
number of times to run the tests.
(Default = 1 time)

Brick Selection N Instruction Register Lenith
Rack Number: |1— W Bypass Register Path

W Bypass Register Length
Slot Number: |21

@ Boundary Register Path
@ Boundary Register Length
Brick Type: | _-| e J

M Boundary Register Interconnect

The Scan Conmuni cati ons
Met hod parameters specify how the
L3 is connected to the system.

Usethe L2 Enul at or option if the
L3 is connected directly to a brick
through a serial or USB connection.

Use the Et her net L2 option if the
L3 is connected to an L2 through an
Ethernet connection. Specify the IP
addressofthe L2inthe L2 Addr ess
field.

The command buttons display help
information, run the selected tests, and
exit the graphical user interface.

The test output area provides detailed
information about the activities that the
boundary scan interconnect test
performed and error messages for any
failures that it detected.

Select All

Deselect All

Scan Communications Method
¥ Ethemet L2

>
~r L2 Emulator

L2 Adidress: |10. 17.160.98

Halp | Run | Exit |

Performing BYPASS path test on selected UUTs:
001121 SIC Ox& ... passed

Testing Integrity of Boundary Scan Data Registers
Performing chain-level BOUNDARY length test on selected UUTs:
001121 SIC OxA ... passed (chain length=882)

Performing chain-level BOUNDARY path test on selected UUTs:
001121 SIC Ox& ... passed

Performing board-level interconnect test on selected boards:

001181 I (#Patterns=16)
PP
during intercor

Normal Program Termination
INFO: attempting connection to 10,17 160.98:3000
INFO: comnection to 10.17.160.98:8000 established.

Figure 2-2 Boundary Scan Test Graphical User Interface

Boundary Scan Interconnect Test

SGI Confidential
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2.4  Running the Boundary Scan Interconnect Test from brick_scan

Warning: Ensure that the system is offline before you run the boundary scan

interconnect test. If the operating system is running when you run this
test, the operating system will crash and customer data will be lost.

Perform the following procedure to run the boundary scan interconnect test on a single
brick from the bri ck_scan graphical user interface:

1. Start the L2 system controller software and power up the system.

2. Log into the L3 system controller as sgi di ag (default password: sgi ! di ag).

3. Enter bri ck_scan to start the bri ck_scan application.

The bri ck_scan application displays a warning message. (Refer to Figure 2-3.)
Review this information and ensure that the system is ready for testing; then, click
Cont i nue.

Erack Basn
[Thay Prick Scen vriliby sllew ko E + m spacific brick 1= your wpvtas For
Furnitrs braunds l::::r nan'\d:ll.vr: l::n-:?lulld g detsck anterconrect dafscts
bestmsen chips and Boacds in a hoick

Tra ceution vhen rusmng bourdscy zcen

- B mure to shutdoen che apsTating syeten befons TInaing brmdary scsa
Fuasdag Beisdary sopn TILL esise ths oferating spsvem Lo spash

= OF wou da net bars m LT controllsc in your spwbss bs sucs ypou S0 CUEnnG
Eha L3 simulatoq before sctespiing to ron hoond ATy scan

= Tou must ceswt your syetas after runroog bourdacy scen. Op this by fsosang
s resak commsnd sk bk LY cantrollar prosge

Cantinus EII'I||

Figure 2-3  Boundary Scan Interconnect Test Warning Message

4. Select the brick that you want to test (refer to Figure 2-4):

Scan Tools
108-0263-002

Enter the rack number in the Rack Nunber field.
Enter the slot number in the Sl ot Nunber field.

If you do not know the rack and slot locations of the brick that you want to test,
use the L2 cf g command to determine the bricks that are available.

Select the brick type from the Bri ck Type menu.

If you are testing an IP35 C brick, you can select the PIMMs to test (none, PIMMO,
and/or PIMML1).

If you are testing an IP37 C brick, you can select the CPU type (2 MB or 4 MB) and
the CPUs to test (CPU 0, 1, 2, and/or 3).

SGI Confidential 2-5



2-6

Enter the number of the rack that
contains the brick to test.

Enter the number of the slot that contains
the brick to test.

“ |FF -di‘Selectthetype of brick to test. ‘

If you are testing an IP35 C brick, select > = A

the PIMMs to test. w A

R, el | -
If you are testing an IP37 C brick, select A
the CPU type and the CPUs to test. .

Ll

Figure 2-4  Setting the Brick Selection Parameters

5. Select the test sections that you want to run. (Refer to Figure 2-5.) SGI recommends
that you run all test sections.

Warning: Each test section must pass before the next section can be run. If the
integrity tests do not pass, the interconnect test does not run because
the results would be invalid. Do not manually run the interconnect
test until the integrity tests pass.

If you wish to run the test multiple times, change the Loop parameter, and click on the
box next to the Loop parameter. The test defaults to one pass.

Note: If you set the Loop parameter but do not click the box next to it, the test
performs only one pass. If you want to run multiple passes, you must set the
Loop parameter and click on the box next to it.

Test Selection
B It lian Hegiatsr Pl
= st lian Fegisher Lendlh
Select the test sections to run. (SGI W Dypein Raghile Ful
recommends that you run all sections.) > . s s Fuaghs bor Lizaqih
 Rrusdwry Fagizbee Path
W Buisidary Rogisior Logis
W Aty Regizier isreannect
To run the test for multiple passes, click

the box and enter the number of passes | g\ | Lop 1 Seleck Al Desslect A |
in the LOOD field. _— ] |

Figure 2-5 Setting the Test Selection Parameters
6. Selectthe Scan Communi cati ons Met hod. (Refer to Figure 2-6.)

= [fthe L3 system controller is connected a brick through a serial or USB connection,
select the L2 emul at or option.

If you select the L2 enul at or option, the L2 emulator software must be running
before you run the boundary scan interconnect test.

= [fthe L3 system controller is connected to an L2 system controller via an Ethernet
connection, select the Et her net L2 option.

The bri ck_scan application defaults to the first L2 system controller that it finds.
If the L2 addr ess field does not contain the IP address of the L2 system controller
that you want to use, use the L2 | 2f i nd command to determine the correct IP
address and enter the address in the field.

Boundary Scan Interconnect Test
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Select the communication method from Scan Communications Method
e L2 Ervsbaloe

the L3 to the system. # Pl L2
‘ If there is an L2, enter the IP address of P L2 Adriress: 10.17. 15038
it here.

Figure 2-6  Setting the Scan Communications Method Parameters

7. Click on the Run button. (Refer to Figure 2-7.)

Help | Aun | Extt |

‘Click on the RuUN button.

Figure 2-7 Run Button
8. Interpret the output. (Refer to Section 2.6, “Test Output.”)

Note: Theboundary scan interconnect test saves the test output inthe scant est . dnp
file in the current directory; however, it overwrites this file each time you run
the test. If you want to save the output so you can analyze it later, copy the
contents of the file to a new file before you run the boundary scan interconnect
test again.

9. When you are done testing, enter the L2 r eset command to reset the system.

Scan Tools
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2.5 Running the Boundary Scan Interconnect Test from scantest

Running the boundary scan interconnect test with the scant est command enables you to
manually control the settings that the test uses. It also enables you to run the boundary scan
interconnect test on multiple bricks.

Warning: Ensure that the system is offline before you run the boundary scan
interconnect test. If the operating system is running when you run this
test, the operating system will crash and customer data will be lost.

Perform the following procedure to run the boundary scan interconnect test on one or more
bricks with the scant est command:

1. Start the L2 system controller software and power up the system.

2. Log into the L3 system controller as sgi di ag (default password: sgi ! di ag).

3. Enterscantest -f /stand/sysco/cfg/scan/<file>torun the boundary scan
interconnect test. (Table 2-1 describes the command line options available for
scant est .)

Note: Theboundary scan interconnect test saves the test output in the scant est . dnp
file in the current directory; however, it overwrites this file each time you run
the test. If you want to save the output so you can analyze it later, copy the
contents of the file to a new file before you run the boundary scan interconnect
test again.

4. Interpret the output. (Refer to Section 2.6, “Test Output.”)

5. When you are done testing, enter the L2 r eset command to reset the system.

Boundary Scan Interconnect Test
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Table 2-1

scantest Command Line Options

Option

Description

-h

-f <file>

-d <file>

Displays the available command line options and then exits.

Specifies a configuration file to use. The configuration file defines the
hardware to test. (Default: slit. cf g)

Use the following configuration files to test all bricks in a system:

sys8p. cf g = system with 8 processors
sys16p. cf g = system with 16 processors
sys32p. cf g = system with 32 processors
sys64p. cf g = system with 64 processors
sys128p. cf g = system with 128 processors

For example, to test all bricks in a 16-processor system, enter the following
command:

scantest -f /stand/sysco/cfg/scan/sysl6p.cfg
Use the following configuration files to test single bricks in a system:

c001. cf g =1P35 C brick

i 002. cfg=1brick

p001. cf g =P brick

r 001. cf g =R brick

x001. cf g = X brick

i p37_002cF. cf g =IP37 C brick with 2-MB CPUs (CPU 0, 1, 2, and 3)
i p37_002CF. cf g = IP37 C brick with 4-MB CPUs (CPU 0, 1, 2, and 3)

For example, to test the R brick that is connected to the L2 system controller:
scantest -f /stand/sysco/cfg/scan/r001.cfg

Other configuration files are available in the / st and/ sysco/ cf g/ scan/
directory. Refer to the / st and/ sysco/ cf g/ scan/ README. cf g file for
more information.

The | Dfield in each configuration file describes the brick to test. By default,
the | Dfield is set to zero (0), which selects the local brick. Use the following
formula to select a different brick:

ID = (rack * 64) + slot

For example, to test an I/0 brick at location 002i10 (rack =2, slot = 10), set the
| Dfield to (2 * 64) + 10, which equals 138.

If you want to modify a configuration file, copy it to a directory for which
you have write permission. If you modify the ID field, you must set the first
number of the chain definition to the same value (for example, START

CHAI N 138).

Overrides the | Dfield listed in a configuration file. This enables you select a
different brick for testing without modifying the configuration file. Use the
following formula to select a different brick:

ID = (rack * 64) + slot
For example, to test a P brick in slot 7 of rack 2, enter the following command:
scantest -f /stand/sysco/cfg/scan/p001.cfg -1D 135

Specifies the output file that receives output from the test. (Default:
scant est. dnp)
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Table 2-1 (continued) scantest Command Line Options

Option Description

-e <nune Defines the maximum number of errors that the test displays. (Valid values
are between 0 [display only pass/fail information] and 10,000; default: 200)

-p <nune Specifies the number of test passes that scant est should perform. (Valid
values are between 1 and 10,000; default: 1)

-t <test> Specifies the tests to run.
Valid tests:

irp = instruction register path test
irl = instruction register length test
ir = instruction register path test and instruction register length test
prp = bypass register path test
prl = bypass register length test
pr = bypass register path test and bypass length test
brp = boundary register path test
brl = boundary register length test
br = boundary register path test and boundary register length test
int = boundary register interconnect test
id =read and display device ID registers
all = all tests
Use + to select multiple tests (for example: ir+br+int).

The order that the tests are specified in is irrelevant. Certain tests depend on
other tests completing successfully, so selecting one test may cause other
tests to be automatically selected.

(Default: ir+pr+br+int)

-m <node> Specifies the mode for register tests.
Valid modes:
normal = normal lengths and minimal pattern(s)
elen =extended lengths
epat = extended pattern set
If normal is specified, then no other option is valid.
(Default: normal)

-1 <level > Specifies the level of the register tests.
Valid modes:
chn = chain level register test
brd = board level register test
chip = chip level register test
(Default: chn)

Boundary Scan Interconnect Test
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Table 2-1 (continued) scantest Command Line Options

Option

Description

-C

-s <node>

Selects an individual Scan Interface Chip (SIC) to run the test. (The test will
not run subordinate chains/hardware.)

When you use this option:
You can specify the irl, irp, ir, prl, prp, or pr tests with the - t option.
The - | option is ignored.
The - moption is used for lengths and patterns.

Selects a stepping mode.
Valid modes:
no = no test stepping; run continuous
all = step through each pattern; prompt user
err = step through failing pattern; prompt user
(Default: no)

Selects verbose mode, which writes additional messages to the output.

2.6  Test Output

Scan Tools
108-0263-002

The boundary scan interconnect test returns output in the following ways:

= scantest returns output to the shell where you execute it.

= brick_scan displays test output in the lower portion of the interface. (Refer to
Figure 2-8.)

The test output area provides detailed information about the activities that the test
performed and errors messages for any failures that it detected. Failure and error
messages are highlighted in red, and pass messages are highlighted in green.

Berforming HVPAES pabh Eask an selected TUTw —
ORLE]l EDE oy pasaed

Taating Lr:-!gl.b.l of Boondsry Scen Dets l.ll:!'.lll‘.lrl
Burnr.un tr-Lgaw]l BOTHDARY laragth test or selsctsd TUTw
OPLILE]l EIE Doy pazssd (ohris LeregtheERT)

Parforming chavr-leve]l BOTHOARY path bmak on sslectsd O
of1iEl IS d=h passsd

Periorming beard-Level antesconmest Lest on selacuad Bheards

0¥ I {ifPsttesma=Lli]

FEers R

AnbErE prmed L Ledt

Heoasl Fregres Tarmirstson
[HFD: stctekpring fonmaction to 10 1T 160 23 A5N
IR eoameatian Lo 1017160 9§ 9000 estallislksd

Figure 2-8 Boundary Scan Interconnect Test Output (in brick_scan Interface)
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2-12

The boundary scan interconnect test returns the following error messages:

ERROR - Unable to open output file for witing.

File: scantest.dnp
Witing output data to screen instead of file

This message appears when you do not have permission to create the scant est . dnp
output file. The boundary scan interconnect test continues to run, but it does not send
output to a file. To save test output to afile, run the test from a directory where you
have write permission.

Unable to run interconnect test because of register test error(s).

This message appears when one of the boundary scan validation tests fails. When this
happens, the interconnect test does not run. Review the output that precedes this
message to determine the failing register:

= [If the failing register is an instruction register, verify that the brick is powered up.
If the brick is powered up, there is a failure in the boundary scan chain. If the
brick is not powered up, power it up and rerun the test.

= If the failing register is not an instruction register, there is a failure in the
boundary scan chain.

ERROR - scantest V3.11 (snl3sc.c @280, code=0)

Unabl e to read scan response packet fromcontroller.
Unknown Modul e 0, nessage = -1
Confirmconfiguration of brick specified with | D=483 (rack=7, sl ot=35)

This message typically appears when you specify incorrect rack and slot numbers for
the brick to test. Verify the rack and slot number of the brick you want to test and
rerun the test.

This message also appears if the brick is completely powered off (the L1 system
controller is not running). Power on the brick and rerun the test.

Errors were detected during interconnect test.

This message appears when the boundary scan interconnect test detects a failing
component in the brick. Review the output following this message to determine the
failing component.

After displaying this message, the test continues; when the testing is completed, the
test generates a list of all chain positions that had failing data and identifies the failing
chips and pins by physical and logical locations. The detailed failure information uses
the following format:

BOUNDARY REG STER | NTERCONNECT FAI LURE

Chain and raw position : 000-000601

Expect ed data : 0110011010010101

Actual data : 0000000000000100

Di fference data DM A A A A

Drivi ng node index ©1111111111110011

Logi cal description : [101i 01: 1 : XB&D: PF_PClI _SERR N|

101i 01:1:10C3: PCl _SERR L

Physi cal description : [101i 01:1: H7F9: AD21] 101i 01:1:J5D4: N2

Boundary Scan Interconnect Test
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The failure information contains the following data:

e Chain and raw position: indicate the location where the test detected a
miscompare. The format of this value is <chain number>-<bit position>. (For
example, 000- 000601 indicates that the test detected the miscompare on chain
number 0 at bit position 601.)

= Expected dat a: indicates the signature that the test expects to receive for the data
patterns that it is using.

= Actual data:indicates the actual signature that was sensed for the data patterns.

< Difference data:containsa” symbol for each pattern in the signature where the
actual data did not match the expected data.

Note: The number of data patterns that the test uses depends on the number of nets
being tested. Two types of patterns exist: patterns to detect stuck-at failures and
patterns to detect short failures. For the Expect ed dat a, Actual dat a, and
Di fference dat a values, each 0/1 value represents a pattern, with the first
pattern (pattern 0) starting at the right and the pattern numbers incrementing
by 1 as they go to the left (refer to Figure 2-9).

Expected data : 0110011010010101

Actual data : 0000000000000100

Di fference data LM AN A A N
(I
| | pattern O
| pattern 2
pattern 4

Figure 2-9 Data Pattern Indicator

e Driving node index:indicates which node on the net is driving the transfer for
each test pattern. (The driving node sends the data pattern to the receiving node.)

The node index value is a single digit that specifies which node is the driving
node for the data pattern. The digit starts at 0 for the first node on the left side of
the Logi cal descri ptionand Physical descri ption lists and then increments
by 1 for each successive node. The node index value displays an x if a net is not
valid for a pattern (for example, no driver is available).

A net may have more than one driver if bidirectional signals are available on the
net. If possible, stuck-at patterns are transferred from all potential drivers; short
patterns are applied using a single driver.

Scan Tools
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= Logical description:provides a logical description of the nodes on the failing
net. The format of each node is <chain and brick>:<board>:<chip>:<pin>. (Refer
to Fi gure 2-10.) The boundary scan interconnect test displays the node that
detected the miscompare in square brackets[ 1.

Logi cal description:[101i 01:1: XB@0: PF_PCl _SERR_N] 101i 01:1:10C3: PCl _SERR L
Chain / \ _ / \
and brick Pin Chain' Pin

and brick
Board Chip Board Chip
Decoding the chain and brick value:
Chain type: /
0 = Compute Slot
1=1/0
Brick type:
Rack ¢ = C brick, i = | brick, etc.

Figure 2-10 Logical Description Format

Boundary Scan Interconnect Test
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= Physical description: provides a physical description of the nodes on the
failing net. The format of each node is <chain and brick>:<board>:<chip>:<pin>.
scant est displays the node that detected the miscompare in square brackets [ ].

Physi cal description: [101i 01: 1: H7F9: AD21] 101i 01:1:J5D4: N2
Chain \pin Chain \pin
and brick and brick

Board Chip Board Chip

Decoding the chain and brick value:

1=1/0

101i 01
Chain type: // \
0 = Compute Slot
Brick type:

Rack ¢ = C brick, i = | brick, etc.

Figure 2-11 Physical Description Format

2.7 Troubleshooting Tips

= If the boundary scan interconnect test detects an error during the SIC selection
process, then a failure occurred in the scan hardware and/or the path to the SIC.
Check the scan signals (TCK, TMS, TDI, TDO, and TRST) that go to the SIC and the
SIC address lines.

= |If the boundary scan interconnect test detects an error during the register level tests,
then a failure occurred in the scan hardware and/or path after the SIC. Check the scan
signals (TCK, TMS, TDI, TDO, and TRST) at each component in the chain.

= If the boundary scan interconnect test detects a failure during the interconnect test,
identify and correct it before you run the scan-based link-level protocol interconnect
test.

Scan Tools
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2.8 Example 1: Possible PIMM Failure

The following output shows a possible PIMM failure:

Boundary- Scan Test Software (scantest V3.11) Mon Apr 2 11:31:20 2001

Loadi ng chain configuration and reference data
File: /stand/sysco/cfg/scan/ c00155.cfg

Loadi ng reference data for each board definition
Pat h: /stand/ sysco/ data/ scan/ cnp

Initializing JTAG communi cations to scan controller(s)
No hardware; running in software sinulation/emulation node

Initializing chain TAPs and configuring SICs:
001c01 with SIC at address 0x00 (CER=0x07)

Testing Integrity of Boundary Scan Instruction Registers
Performng IR length test on active UUTs:
001c01 SIC 0x0 ... passed (chain | ength=129)

Performing IR path test on active UUTs:
001c01 SIC 0x0 ... passed

Testing Integrity of Boundary Scan Bypass Registers
Per form ng BYPASS | ength test on sel ected UUTs:
001c01 SIC 0x0 ... passed (chain | ength=41)

Per form ng BYPASS path test on sel ected UUTs:
001c01 SIC 0x0 ... passed

Testing Integrity of Boundary Scan Data Registers
Per form ng chain-1evel BOUNDARY | ength test on sel ected UUTs:
001c01 SIC 0x0 ... passed (chain | ength=4226)

Perform ng chain-1evel BOUNDARY path test on sel ected UUTs:
001c01 SIC 0x0 ... passed

Perform ng systemlevel interconnect test on given configuration:
(22 of 22 patterns will be applied)

+++++++HH R

Errors were detected during interconnect test.

Failure information for BSR i nterconnect test:

Modul e and raw position : 000-001280

Expect ed data : 1010100101011010010101

Actual data :  0000000000000000000000

Di fference data AN NN AN AN NN

Driving node i ndex :11112111111121111002211

Logi cal description : 001c01: NODE: BR: SYSAD _P0_34_BUS

[001c01: PI MVD: CPUA: SYSAD 34_BUS] 001c01: Pl MVD: CPUB: SYSAD 34_BUS

Physi cal description : 001c01: NODE: J0J2: AL14 [001cO1: PI MVD: F9C3: C12]

001c01: PI MVD: COC3: C12

Boundary Scan Interconnect Test
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Modul e and raw position : 000-001283

Expected data :1010011010100101010101

Actual data : 0 1111222111111222211111212121

Di fference data DN AN AN AN N NN N

Driving node index ©1111111121111111002211

Logi cal description : 001c01: NODE: BR: SYSAD _PO_40_BUS

[001c01: PI MVD: CPUA: SYSAD_40_BUS] 001c01: PI MVD: CPUB: SYSAD_40_BUS

Physi cal description : 001c01: NODE: J0J2: AR13 [ 001cO1: PI MVD: F9C3: C16]

001c01: PI MVD: COC3: C16
Number of failing signals displayed fromtest: 2

Nor mal Program Terni nati on
In this example, the boundary scan interconnect test detected two failing signals.

The first signal is a connection between the Node (Bedrock ASIC) and PIMMO.

Logi cal description : 001c01: NODE: BR: SYSAD _P0_34_BUS
[001cO1: PI MVD: CPUA: SYSAD_34_BUS] 001c01: Pl MVD: CPUB: SYSAD_34_BUS
Physi cal description : 001c01: NODE: J0J2: AL14 [001cO1: PI MVD: F9C3: C12]

001c01: PI MVD: COC3: C12

The second signal is also connection between the Node (Bedrock ASIC) and PIMMO.

Logi cal description : 001c01: NODE: BR: SYSAD _P0O_40_BUS
[001cO1: PI MVD: CPUA: SYSAD 40_BUS] 001c01: Pl MVD: CPUB: SYSAD_40_BUS
Physi cal description : 001c01: NODE: J0J2: AR13 [001cO1: PI MVD: FOC3: C16]

001c01: PI MVD: COC3: C16

The failing hardware could be PIMMO, the Bedrock ASIC, the board that contains them, or
a connector between them. For this example, you would replace PIMMO and run the test
again.

Scan Tools
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2.9 Example 2: Possible DIMM Failure

The following output shows a possible DIMM failure:

Boundary- Scan Test Software (scantest V3.11) Mon Apr 2 11:37:41 2001

Loadi ng chain configuration and reference data
File: /stand/sysco/cfg/scan/ c001di mD4. cfg

Loadi ng reference data for each board definition
Pat h: /stand/ sysco/ data/ scan/ cnp

Initializing JTAG communi cations to scan controller(s)
No hardware; running in software sinulation/emulation node

Initializing chain TAPs and configuring SICs:
001c01 with SIC at address 0x00 (CER=0x0C)

Testing Integrity of Boundary Scan Instruction Registers
Performng IR length test on active UUTs:
001c01 SIC 0x0 ... passed (chain | ength=149)

Performing IR path test on active UUTs:
001c01 SIC 0x0 ... passed

Testing Integrity of Boundary Scan Bypass Registers
Per form ng BYPASS | ength test on sel ected UUTs:
001c01 SIC 0x0 ... passed (chain | ength=19)

Per form ng BYPASS path test on sel ected UUTs:
001c01 SIC 0x0 ... passed

Testing Integrity of Boundary Scan Data Registers
Per form ng chain-1evel BOUNDARY | ength test on sel ected UUTs:
001c01 SIC 0x0 ... passed (chain | ength=1706)

Perform ng chain-1evel BOUNDARY path test on sel ected UUTs:
001c01 SIC 0x0 ... passed

Perform ng systemlevel interconnect test on given configuration:
(22 of 22 patterns will be applied)

+++++++HH R

Errors were detected during interconnect test.

Failure information for BSR i nterconnect test:

Modul e and raw position : 000-000022

Expect ed data : 1010101010010101010101

Actual data :  0000000000000000000000

Di fference data AN NN A AN N NN

Driving node i ndex :  0000000000000000001100

Logi cal description : [001cO1: NODE: BR: MB_DATA 43_BUS] 001c01: DI MVD: U2: A4
Physi cal description : [001cO1: NODE: J0J2: AD35] 001cO1: DI MVD: A9B3: 1

Boundary Scan Interconnect Test
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Modul e and raw position : 000-000643

Expected data :1001010110100101010101

Actual data : 0 1111222111111222211111212121

Di fference data DM AN N AN N NN N

Driving node index : 0000000000000000001100

Logi cal description : [001cO1: NODE: BR: MB_DATA 90_BUS] 001c01: DI Mw&: U2: A3
Physi cal description : [001c01: NODE: J0J2: AGD5] 001cO1: DI Mv4: A9B3: 64

Number of failing signals displayed fromtest: 2

Nor mal Program Termni nati on
In this example, the boundary scan interconnect test detected two failing signals.

The first signal is a connection between the Node (Bedrock ASIC) and DIMMO:

Logi cal description : [001c01: NODE: BR: MB_DATA 43 _BUS] 001c01: DI MVD: U2: A4
Physi cal description : [001cO01: NODE: J0J2: AD35] 001cO1: DI MVD: A9B3: 1

The second signal is a connection between the Node (Bedrock ASIC) and DIMM4:

Logi cal description : [001cO1: NODE: BR: MB_DATA 90_BUS] 001c01: DI Mw#: U2: A3
Physi cal description : [001cO01: NODE: J0J2: AGD5] 001cO1: DI Mv4: A9B3: 64

The failing hardware could be the DIMMSs, the Bedrock ASIC, the board that contains them,
or a connector between them. For this example, you would swap DIMMO0 and DIMM4 with
other DIMMs that do not have failures to determine whether the failures move with the
DIMM(s). If the failures move with the DIMM(s), you would replace the DIMM(s).

Scan Tools
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Chapter 3

Scan-based Link-level Protocol Interconnect Test

This chapter describes the scan-based link-level protocol test.

3.1 About the Scan-based Link-level Protocol Interconnect Test

Scan Tools
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Several ASICs contain an additional boundary scan register (LLP register) that can be used
to send a single micropacket (160 bits in eight 20-bit, time-MUXed transfers) from one LLP
port to another port. The scan-based link-level protocol (LLP) interconnect test includes an
application (sl i t) that uses the LLP registers to exercise router links at-speed. It tests one
or two ports per router at a time.

This test uses a minimal number of patterns to determine whether a port is functional. If it
detects an error, it attempts to isolate the failure to a single net. If detects a single failing net,
it identifies all chips and pins on the net and displays the actual/expected data.

The following ASICs support the at-speed LLP test feature:

= Router (ports A, B,C, D, E, F, G,and H)

= Bedrock (ports NI and II)

= Xbridge (ports 8,9, A, B, C, and D)
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3.2

Test Algorithm

This test uses the following algorithm:
1. Load the chain configuration and reference data.
2. Load the LLP link configuration and selection data.
3. Initialize JTAG communication to the scan controller(s).
4. Initialize the chain TAPs and configure the SIC(s).
5. Perform the scan hardware integrity tests:
— Perform the IR length test.
—  Perform the chain-level LLP REGO length test.
— Perform the chain-level LLP REG1 length test.
6. Perform the scan-based LLP interconnect test.
7. Print a program termination status message.
Warning: Each test step must pass before the next step can be run. If the integrity
tests in Step 5 do not pass, the interconnect test does not run because the

results would be invalid. Do not manually run the interconnect test until
the integrity tests pass.

Figure 3-1 shows the output from each step of this algorithm.

Scan-based Link-level Protocol Interconnect Test
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pyro% slit -f /stand/sysco/cfg/scan/p00l.cfg -i
/ stand/ sysco/ cf g/ scan/ p001. | i nks

Scan-based LLP Interconnect Test (slit 2.6) Tue Jun 27 11:00:28 2000

1 Loading chain configuration and reference data
File: /stand/sysco/cfg/scan/p001. cfg

2 Loading LLP Iink configuration and sel ection data
File: /stand/sysco/cfg/scan/p000.!inks

Initializing JTAG comunications to scan controller(s)

4 Initializing chain TAPs and configuring SlICs:
101p01 with SIC at address Ox0A ( CER=0x08)

Performing IR length test on active UUTs:
101p01 ... passed (chain | ength=9)

~|Performing chain-level LLP REQ length test on sel ected UUTs:
101p01 ... passed (chain | ength=1011)

Perform ng chain-level LLP REGL | ength test on sel ected UUTs:
101p01 ... passed (chain | ength=3)

6 Perfornming scan-based LLP interconnect test on selected |ink:

Driving port ( SSD) P: UO: A

Recei ving port (SSR) P: UO: A

(nunber of patterns=4; flit nask per pattern=0xFF)
B R i Sl A o o R e S S T S R R Sl L S

Errors were detected during interconnect test.

Failure informati on for scan-based LLP interconnect test:

Pattern (8-bits each) : ---01--- ---02--- ---03--- ---04---
Actual data : 01101010 0000.... 0000.... 10000000
Di fference data : AN ANCA ANN nNAA

Logi cal description : 101p01: UO: PORT_A QUT_DATA 6

[ 101p01: UO: PORT_A | N_DATA 6]

7 Normal Program Termi nation

Figure 3-1 slit Test Algorithm Components

Scan Tools
108-0263-002 SGI Confidential



3.3 Running the Scan-based Link-level Protocol Interconnect Test

Perform the following procedure to run the scan-based link-level protocol interconnect

test:

Warning: Ensure that the system is offline before you run this test. If the operating
system is running when you use this test, the operating system will crash
and customer data will be lost.

1. Start the L2 software and power up the system.

2. Log on to the L3 system controller as sgi di ag (default password: sgi ! di ag).

3. Enterslit -f /stand/sysco/cfg/scan/<file> -i
/ st and/ sysco/ cf g/ scan/ <fi | e>to run the test.

Example:slit -f /stand/sysco/cfg/scan/sys8p.cfg -i
/ st and/ sysco/ cf g/ scan/ sys8p. | i nks

Table 3-1 describes the command line options that are available.

4. Interpret the output. (Refer to “Test Output” on page 3-7 for more information.)

Table 3-1  slit Command Line Options

Option Description
-h Displays the available command line options and then exits.
-f <file> Specifies a configuration file to use. The configuration file defines the hardware

to test. (Default: slit. cf Q)
Use the following configuration files to test entire systems:

sys8p. cf g = system with 8 processors
sys16p. cf g = system with 16 processors
sys32p. cf g = system with 32 processors
sys64p. cf g = system with 64 processors
sys128p. cf g = system with 128 processors

Use the following configuration files to target specific bricks:

c001.
i 002.
p001.
r001.
x001.

i p37

ip37:

cf g =1P35 C brick

cfg=1brick

cf g =P brick

cf g =R brick

cf g =X brick

002cF. cf g =IP37 C brick with 2 MB CPUs (CPU 0, 1, 2, and 3)

002CF. cf g = IP37 C brick with 4 MB CPUs (CPU 0, 1, 2, and 3)

Other configuration files are available in the / st and/ sysco/ cf g/ scan/
directory. Refer to the / st and/ sysco/ cf g/ scan/ README. cf g file for more
information.

Scan-based Link-level Protocol Interconnect Test
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Table 3-1 (continued) slit Command Line Options

Option

Description

i <file>

-d <file>

-p <nune

-e <nune

-t <test>

-m <node>

Specifies a file that contains input for the test. The input file describes the
port-to-port connections that will be tested. (Default: sl i t.in)

Use the following files to test entire systems:

sys8p. | i nks = system with 8 processors
sys16p. | i nks = system with 16 processors
sys32p. | i nks =system with 32 processors
sys64p. | i nks = system with 64 processors
sys128p. | i nks = system with 128 processors

Use the following files to target specific bricks:

c001. li nks =1P35 C brick

i 002. 1'i nks =1 brick

p001. | i nks =P brick

r001. |'i nks =R brick

x001. | i nks = X brick

i p37_002. | i nks =1P37 C brick

Specifies a file to receive output from the test. (Default: sl i t. dnp)

Specifies the number of test passes that sl i t should perform. (Valid values are

between 1 and 10,000; default: 1)

Specifies the maximum number of errors to display from the interconnect test.

(Range: 0 to 10,000; default: 200)

If you specify 0 errors, no detailed failure information is reported, which may

be useful if the test is run from an automated application.

Specifies the tests to run.
Valid tests:
irp = instruction register path test
irl = instruction register length test
ir =instruction register path test and instruction register length test
prp = bypass register path test
prl = bypass register length test
pr = bypass register path test and bypass register length test
Irp = LLP register path test
Irl = LLP register length test
Ir =LLP path test and boundary length test
llp = LLP at-speed interconnect test
id =read and display device ID registers
all = all tests
Default test selection: irl+Irl+lIp

Specifies the mode for the register tests.
Valid modes:
normal = normal lengths and minimal pattern(s)
elen =extended lengths
epat = extended pattern set
If normal is specified, then no other option is valid.(Default: normal)

SGI Confidential
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Table 3-1 (continued) slit Command Line Options

Option

Description

-l <level >

-s <node>

-L <pat s>

-F <mask>

-R

-V

Specifies the level of the register tests.
Valid modes:
chn = chain level register test
brd = board level register test
chip = chip level register test
(Default: chn)

Selects an individual Scan Interface Chip (SIC) to run the test. (The test will not
run on any other SICs.)

When you use this option:
You can specify one of the following tests with - t : irl, irp, ir, prl, prp, pr
The - | option is ignored.
The - moption is used for lengths and patterns.

Selects a stepping mode.
Valid modes:
no = no test stepping; run continuous
all = step through each pattern; prompt user
err = step through failing pattern; prompt user
(Default: no)

Selects the LLP test pattern that the test uses.

Valid options:
detect = patterns to detect interconnect faults
isolate = patterns to isolate short/bridging faults
stress = patterns to stress the interconnects
custom = user-defined patterns

(Default: detect)

Selects the LLP flits that the test should capture and compare. (Each test packet
contains eight separate flits.)

The mask parameter is a bitmap of the chosen flits:
If bit 0 is set, then flit 0 is captured/compared.
If bit 1 is set, then flit 1 is captured/compared.

(This parameter can be a hexadecimal number between 0x01 and 0xFF; default:
OxFF)

Disables use of resets.

Selects verbose mode, which writes additional messages to the output.

5. When you are done testing, enter the L2 r eset command to reset the system.

3-6

Scan-based Link-level Protocol Interconnect Test
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3.4  Test Output

When this test detects an error, it continues testing the entire suite of test vectors before it
generates error output. Once it has completed the entire suite of test vectors, it generates
output that shows the actual and expected values for a miscompare. It also displays the
specific chip and pin information for each net that had a miscompare. (The failing chip and
pin are identified by logical location.)

The error output uses the following format:

Errors were detected during interconnect test.

Failure information for scan-based LLP interconnect test:

Pattern (8-bits each) : ---01--- ---02--- ---03--- ---04---
Actual data : 01101010 0000.... 0000.... 10000000
Di fference data : AN ANCA ANCA AREANE

Logi cal description : 101p01: UO: PORT_A QUT_DATA 6

[ 101p01: U0: PORT_A | N_DATA 6]

The error information contains the following information:

= Pattern:indicates the data pattern that sl i t was using when the miscompare
occurred. (Each data signal transfers 8 bits of data per test pattern. The number of
patterns applied is determined by the pattern type and LLP version. sl i t supports
three predefined pattern sets [detect, isolate, and stress] and user-defined custom
patterns.)

= Actual data:shows the actual data that was read from the system. (If valid data was
not captured for a specific pattern [due to test configuration or a problem] a period (.)
is shown.)

= Difference data:containsa” symbol for each pattern in the signature where the
actual data did not match the expected data.

= Logical description:provides a logical description of the ports on the failing
connection.

The format of each node is <boar d>: <chi p>: <pi n>. The driver is listed first, followed
by the receiver; the receiver is the node that detected the miscompare.

The format of the <pin> is PORT_<port >_<di r >_DATA <nun®, in which:
<port>=LLP port on ASIC (for Xbridge: 8,9, A, B, C, D)
<di r> = OUT for SSD output; I Nfor SSR input
<nun® = Data line number (0 - 19)

Note: The test can only identify a differential pair; it cannot isolate which signal of
the pair is failing.

Scan Tools
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35 Troubl

eshooting Tips

= [If the fault is detected between the A and B ports, use a single-wrap cable or loopback

cable on each port to isolate the errors to a specific port. Replace the HIC on a failing
port to isolate the error to the motherboard or HIC.

= If multiple failures are detected on the A or B ports, double-check the seating of the

HIC and cable.

= Ifan entire port fails (20 data lines, 2 clock lines and data ready) and all of the inputs
are sampling zero (0), check the Widget Present signal. (The receivers are disabled if
the Widget Present is not correct.)

= [Iftheslit LLP register test fails but the boundary scan interconnect test passes, check
the system clock (required for LLP register to shift).

= If the LLP-register interconnect test does not capture valid data for any pattern, use
the L1 system controller to verify that both ports are configured with the same speed.
Then, verify that the clocks are running.

3.6 Example

For this example, assume that sl i t generates the following error information:
SCAN- BASED LLP | NTERCONNECT FAI LURE

es
Pattern (8-bits each) : ---01--- ---02--- ---03--- ---04---
Actual data : 00000000 00000000 00000000 00000000
D'fference data : N AN N AN N N AN N N AN N N
Logi cal description : 101p01: P: XB&: PORT_9_OUT_DATA 6

[ 101p01: P: XBGL: PORT_8_| N_DATA 6]

From the output in this example, you can determine the following information:

Node Chain/ Board Logical LLP

Number Brick Name Chip Logical Pin Port Signal Type Data Line
0 101p01 P XBGO PORT_9_OUT_DATA 6 9 SSD  OuUT 6

1 101p01 P XBGL PORT_8_| N_DATA 6 8 SSR IN 6

The data is driven from the SSD of port 9 on 101p01:P:XBGO0 and received in the SSR of port
8 on 101p01:P:XBGL1. The data line is valid for all bits of each pattern, and captured all
zeroes (0’s).

Scan-based Link-level Protocol Interconnect Test
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Chapter 4

scantool Application

This chapter describes the scant ool application. scant ool enables you to control scan
operations from Tcl/Tk scripts. scant ool includes graphical user interface and command

line modes.

4.1  Available Scripts

Scan Tools
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Table 4-1 through Table 4-3 describe useful scripts that are available in the current

diagnostic release.

Table 4-1 IP35 C-brick Scripts (Located in /stand/sysco/data/scan/diags/ip35)

Script

Description

i p35_debug. t cl

i p35_dunp_br _| atches. tk

i p35_I1lp.tcl

i p35_nenbi st . tcl

Configures the debug port MUX to steer a selected set of 32
signals to the debug port of the Bedrock ASIC where the signals
can be viewed by a logic analyzer (This script is not used in the
field.)

Dumps the Bedrock ASIC latches on an IP35 (This script could
be used with the FRU analyzer to dump the state of the Bedrock
ASIC when a brick does not respond to an NML.)

Configures and runs a simple LLP test packet by using the
at-speed LLP test feature (This script is not used in the field.)

Runs the on-board memory built-in self test (BIST) feature on
the Bedrock ASIC (This script is not used in the field.)

SGI Confidential 4-1



Table 4-2 IP37 C-brick Scripts (Located in /stand/sysco/data/scan/diags/ip37)

Script Description

i p37_di _bist.tk Runs the IP37 L4 cache memory BIST

i p37_dunp_br | atches.tk  Dumps the Bedrock ASIC latches on an IP37 (This script could
be used with the FRU analyzer to dump the state of the Bedrock
ASIC when a brick does not respond to an NMI.)

i p37_menbi st . tcl Runs the on-board memory built-in self test (BIST) feature on the
Bedrock ASIC (This script is not used in the field.)

i p37_trigger.tk Runs the Synergy ASIC with various clocking waveforms and
duty cycles (This script is not used in the field.)

i p37_syn_mr _dunp. tk Captures the value of all Synergy ASIC memory mapped
registers (MMRSs)

This script provides useful data when the system does not
respond to an NMI and also provides a noninvasive and
concurrent snapshot of the MMR values.

i p37_trigger.tk Sets the clock counter and debug port parameters, which enable
a user to configure the Synergy ASIC core clock to stop after a
specific number of clock cycles in three modes:

1. The clock counter starts decrementing as soon as it is
activated.

2. The clock counter decrements each time a value/mask
combination of the debug port is matched.

3. The clock counter resets each time a value/mask combination
of the debug port is matched (watchdog mode).

(This script is not used in the field.)

Table 4-3  R-brick Scripts (Located in /stand/sysco/data/scan/diags/rbrick)

Script Description

r_debug. tcl Configures the debug port MUX to steer a selected set of 32 signals to
the debug port where the signals can be viewed by a logic analyzer
(This script is not used in the field.)

r_stopclk.tcl Stops the router clock

scantool Application
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4.2 Running Scripts from a Graphical User Interface
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Perform the following procedure to run scant ool scripts from the graphical user interface

on a single brick:

1. Start the L2 system controller and power up the system.

2. Log on to the L3 system controller as sgi di ag. (Default password: sgi ! di ag)

3. Enter scant ool atthe L3 system controller prompt:

scantool [-f <script_name>] [-n | -s |-0 | -1]

[--Is <host> | -- interface <iface> | --ssn <serial>[:<rack>] |
--sysname <system nane>[:<rack>] | --scdev <device> | --serial
<host>:<port> | --dev <devi ce name>]

Table 4-4 describes the command line options that you can use to control scant ool .

Table 4-4  scantool Command Line Options (Graphical User Interface Mode)

Option

Description

-c <config_ file>

-f <script_nane>

--12 <host >

--interface <iface>

Selects the configuration file to use

Selects the script to run

You can also use the graphical user interface to select
which script to run.

Displays help information

Sets the communication method to “null” mode:

scant ool runs the script but does not send the
commands to the scan hardware. No scan data is
received from the hardware.

Sets the communication method to “simulation” mode:

scant ool connects to a Verilog simulator through a
socket connection. (This configuration is not used in the
field.)

Sets the communication method to “SNO” mode:

scant ool connects to an external system through the
parallel port of a Silicon Graphics Indy visual
workstation. (This configuration is not used in the
field.)

Sets the communication method to “SN1” mode:

scant ool connects to an SGI 3000 series system
through an L3 system controller.

The L3 system controller must be connected to an L2

system controller or it must be running the L2 emulator.

This is the default communication method.

Connects to the L2 system controller with the specified
host name or IP address

Connects to the L2 system controller with the
specified network interface (for example, eth0)
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4-3



4-4

Table 4-4 (continued) scantool Command Line Options (Graphical User Interface Mode)

Option Description

--ssn <serial >[: <rack>] Connects to the system with the specified serial number
(for example, L01234567)

- - syshame Connects to the system specified by <syst em _nanme>
<syst em nane>[: <rack>]

--scdev <devi ce> Connects to the specified system controller
--serial <host>:<port> Connects to the specified Ethernet host name and port
--dev <devi ce nane> Connects to the specified local serial port device

Figure 4-1 shows the scant ool graphical user interface (also called the graphical

console).
(W] Scamoal Contral - version 062 - A=
Curent Configuration :
Comimuiieation il
System Test Status
Console
Targited keduli: Baard: Chip:
Console Control:  Skeip | Wehe | i |
spanmanl _'._
¥
F-l -

Figure 4-1 scantool Graphical User Interface (Initial Window)

scantool Application
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4. ChooseFile -> Set SINGLE brick Confi g.(The interface displays the Confi gure
One Bri ck window; refer to Figure 4-2.)

5. Select the brick that you want to test (refer to Figure 4-2):
e Enter the rack number in the Rack Nunber field.
e Enter the slot number in the Sl ot Nunber field.

If you do not know the rack and slot locations of the brick that you want to test,
use the L2 cf g command to determine the bricks that are available.

= Select the brick type from the Bri ck Type menu.

If you are testing an IP35 C brick, you can select the PIMMs to test (none, PIMMO,
and/or PIMML1).

If you are testing an IP37 C brick, you can select the CPU type (2 MB or 4 MB),
CPU build (PO or P1), and the CPUs to test (CPU 0, 1, 2, and/or 3).

[ Scantosl Corird - Wersion 062 S
] o g e |
Cusre [l Corfigure e Brick |- /=1 %

Comn|
Brick Selaction Fest Status

Rack humser: |
Siat Hawber: |
frick Type:  IF3T

oo PHbsE | B CPUB
& Pid | W CPUN
e CHEICIU | W CPUZ nsale
& JkEE OPFU| W CPU X

T Chijs:
= iy Comgele Control:  Skep | wee |
o] el o T

|

| =

Figure 4-2  Selecting the Brick to Test
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Figure 4-3 shows example settings used to select CPUs 0, 1, 2, and 3 in an IP37 C brick
located in slot 8 of rack 5. (In this example, the CPUs are 4-MB P1 CPUs.)

deep | wabe | i

Figure 4-3  Selecting the Brick (Example Settings)

scantool Application
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6. Click on the K button.

Figure 4-4 shows the interface with the brick selected. Notice that the Tar get ed
Modul e field shows the brick from this example (005c08 = C brick in slot 8 of rack 5).

Scantodl Contral — Wersion 062 =
| Torgat | Dtag | coneotn 1 |
Current Configuration : board_«.dg
Commurication ehanmnel:

System Test Status
Console
Targited Module: 00505 Boend: Chip:
Comssle Control:  Seep | weka | wa |
SRR Ly il
7]
| ||
_—

Figure 4-4 Interface with Brick Selected

Scan Tools
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7. ChooseDiag -> Start Consol e Di ag to load a script.

Note: If you do not want to run a script, you can enter individual scant ool , Tcl, and
Tk commands at the scant ool > prompt.

The interface displays the Open window. (Refer to Figure 4-5.) Use this window to
select the script to run.

Scanmool Cordrol - Wersion 052 =
P | Targat | Biag | Consnie

Curent Configuration : board_«.dg
Commurication clwammil;

Filrs of Lypa: Tk soopts {°,1k)

Figure 4-5 Selecting the Script to Run
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8. Select the script that you want to run.

To select a Tcl script, setthe Fi | es of type fieldto Tcl scri pts. Then, select the
script from the appropriate directory. (Refer Figure 4-6.)

To select a Tk script, set the Fi | es of type field to Tk scri pts. Then, select the
script from the appropriate directory. (Refer to Figure 4-7.)

Scantod Contrd - Version 062
P | Targat | Biag | Consnie

Curent Configuration : board_«.dg
Commurication clwammil;

System Test Status

Fie (me; |37 _menbisti)  open |

Wikirs uf Gypa: Tl sorighs (*4cl)

Figure 4-6  Selecting a Tcl Script
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Figure 4-7  Selecting a Tk Script
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If you select a Tcl script, the output from the script appears in the Consol e portion of
the window. (Refer to Figure 4-8.)

ar i =G

Filn | Torgal 0
—I—I Hald e Gl mdiss BUloA & Bra W rbva T WIS o .
Curent Ceaubie chok. ke roira ubon 1 [unjshanks this windiow

Commurication chamnel;

System Test Status

Console

Targeted Module: 005608 Bowrd: Chiig:
Congole Contral:  Gesp | wehe | wa
Al DOl WOy - RESGCY CAMIp DS ters A

iving deta pettess te BIST
h.m“b BIST_TTL- dasm: 0 bark: 10
I&T geld; IN dsbts ss Oxd
TSI NEITE poll: IR dsta s Omd

ISTNEITE goll: 1B date is O3
ite complated soccemafully fac dims: [ barck: 0

ealing hack decs

iting deta pafterm to BIST DATA

to BIST OTL- duss: O hark 0

pall IR date is Dl

pall- IE dots 13 [wd

pall: IE deta iz D=l

completad soccensfully for dimm: 0 bark: 0
I Paae; 1 Fadlo 0 Ercacs 0

Figure 4-8 Running a Tcl Script
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If you select a Tk script, the script displays a new window that you can use to set
parameters. (Refer to Figure 4-9.) Set the parameters, and click GOto run the script.
Output from the script appears in the window. (Refer to Figure 4-10.)

scantoal it Dump LK ‘Version 0.6 =7 |

Swnergy (hip Selecl: & SYNH . SVHI
Ouplel dung: W LB H Sl EM E Dl =5
| Bnow ekl Breakouts
gt Me:  usvprog kg agn_cuap S
%o |

Hesaps iy Bave MEsaae Wy oMes | e b s i PRk

e |

Figure 4-9 Running a Tk Script (Example Window)

scantaal bt Dump LB ‘Version 0.5 =\ |

dwynengy Chip Selech: & JYHD .. JYHI
Ouplel dung: W LS m S [ W Co
| Bniad Thek] G akoins
Ouipul e:  [usvp ropieis kgt ym_oump_Sc 09
5o |

EES RS Elapk LB #=des

tad rion 1 L |
IEII?I&JH Board IPAT - Chip SFH0 &t Tho Spr 5 17:08:41 CDT 2001
b rew 1d an By = DO DOIOLASL AR J

fefrog_otl Teddesss IxIE) = DeOOADOLEFOOI00I00

CER RS 1 Elack T[ #sses

srrchic an o o DD = Ol OO0 BON] DO ONNE
IITI:i:]'H Caddpess l10F » Q=DIOEEIINDADNEOND
B aE = (E)IN

sorerl wan B2 E0) w0 0] DRI 065 8 O] D]
srrerd Ceddrmmn Bec0BH] = el DO COM 0N B DO

E55 (E2A0) = [owli0o0 DIN] D04 (R D00 ()
sddrean ldi!-lﬂl = (L0 D000 (o) 000 C] D

::q-.:l qi s O3S0y = ol DO D00 Cx) BN DA O
|addrens MeShd) - [oddIERIIEICONI DO DRIEN
'?_E-I.ﬂb [»ddiress Toaf%d) = [ool DERICRIENN DIN] DAIED
1pl_1ak_config & (address O=E700 = DreEind D000 D00 D] Ol ']

Figure 4-10 Running a Tk Script (Example Output)
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9. When you finish running scripts, close any windows that scant ool opened and then
chooseFile -> Exit.

Note:

Normally, you do not need to reset the system after using scant ool . However,
if you dump the internal latches (typically after a system hang), you should

enter the L2 r eset command to reset the system.

4.3 Running Scripts from the Command Line

Scan Tools
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Perform the following procedure to run scant ool scripts from the command line:
1. Start the L2 system controller and power up the system.

2. Log on to the L3 system controller as sgi di ag. (Default password: sgi ! di ag)

3. Ensure that the required environment variables are properly set. (Refer to Table 4-5.)

Table 4-5

scantool Environment Variables

Variable

Setting

SCAN_PATH_DATA
SCAN_PATH_CONFI G
SCAN_PATH BI N

LD_LI BRARY_PATH

TCL_LI BRARY

/ st and/ sysco/ dat a/ scan

/ st and/ sysco/ cfg
/ st and/ sysco/ bin
/ stand/ sysco/lib

/ stand/ sysco/lib

4. Select the configuration file to use. (Refer to Table 4-6.)

Table 4-6  scantool Configuration Files

File Description

001cl10_st.cfg Targets the C brick in slot 10 of rack 1
001c13_st.cfg Targets the C brick in slot 13 of rack 1
001c16_st.cfg Targets the C brick in slot 16 of rack 1
001c21_st.cfg Targets the C brick in slot 21 of rack 1
001c24_st.cfg Targets the C brick in slot 24 of rack 1
001c29_st.cfg Targets the C brick in slot 29 of rack 1
001c32_st.cfg Targets the C brick in slot 32 of rack 1
001c35_st.cfg Targets the C brick in slot 35 of rack 1
001r19_st.cfg Targets the R brick in slot 19 of rack 1
001r27_st.cfg Targets the R brick in slot 27 of rack 1
sys_8p_st.cfg Targets bricks in default configuration for an 8-processor system (C

bricks and one I brick)
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Table 4-6 (continued) scantool Configuration Files

File Description

sys_16p_st.cfg Targets bricks in default configuration for a 16-processor system (C

bricks, R bricks, and one I brick)

sys_32p_st.cfg Targets bricks in default configuration for a 32-processor system (C

bricks, R bricks, and one I brick)

sys_64p_st.cfg Targets bricks in default configuration for a 64-processor system (C

bricks, R bricks, and one I brick)

sys_128p_st.cfg Targets bricks in default configuration for a 128-processor system (C
bricks, R bricks, and one | brick)

Note: If you need to modify a configuration file, copy the file to
$SCAN_USER CONFI G user _st . cf g and modify it. Then, use the - c command
line option to load the modified file.

5. Select (or create) the script that you want to run. (Refer again to Table 4-1 through
Table 4-3 for the scripts that are available in the diagnostic release.)

6. Enter thescantool -1 command at the L3 system controller prompt:

scantool -1 -c <config_file>[-f <script_nanme>] [-g] [-n]| -s |-0] -1]
[--Is <host> | -- interface <iface> | --ssn <serial>[:<rack>] |
--sysnanme <system nane>[:<rack>] | --scdev <device> | --serial
<host>:<port> | --dev <device name>]

Table 4-7 describes the options that you can use to control scant ool in command line
mode.

Table 4-7  scantool Command Line Options (Command Line Mode)

Option

Description

-c <config_file>

-f <script_nane>

Starts scant ool in command line mode (a prompt
appears at which you can enter scant ool commands)

Specifies the configuration file to use

Specifies the script to run

If you do not specify a scriptto run, scant ool displays
a %prompt at which you can enter scant ool
commands.

Displays help information

Enables scantest to run graphical Tk scripts in
command line mode

Sets the communication method to “null” mode:

scant ool runs the script but does not send the
commands to the scan hardware. No scan data is
received from the hardware.

scantool Application
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Table 4-7 (continued) scantool Command Line Options (Command Line Mode)

Option

Description

-S

--12 <host >

--interface <iface>

--ssn <serial >[: <rack>]

- -sysname
<syst em nanme>[: <rack>]

--scdev <devi ce>
--serial <host>:<port>

--dev <devi ce nane>

Sets the communication method to “simulation” mode:

scant ool connects to a Verilog simulator through a
socket connection. (This configuration is not used in the
field.)

Sets the communication method to “SN0” mode:

scant ool connects to a system through the parallel
port of a Silicon Graphics Indy visual workstation. (This
configuration is not used in the field.)

Sets the communication method to “SN1” mode:

scant ool connects to an SGI 3000 series system
through an L3 system controller.

The L3 system controller must be connected to an L2

system controller or it must be running the L2 emulator.

Connects to the L2 system controller with the specified
host name or IP address

Connects to the L2 system controller with the specified
network interface (for example, eth0)

Connects to the system with the specified serial number
(for example, L01234567)

Connects to the system specified by <syst em nane>

Connects to the specified system controller
Connects to the specified Ethernet host name and port

Connects to the specified local serial port device

For example, the following command line starts scant ool and runs the
i p35_menbi st . tcl script on the IP35 C brick in slot 16 of rack 1 of an SGI 3000

system:

pyro> scantool -1 -c $SCAN_PATH CONFI G scan/ 001c16_st.cfg -f
$SCAN_PATH DATA/ di ags/ i p35/i p35_nenbi st.tcl

7. Interpret the output.

Note: Normally, you do not need to reset the system after using scant ool . However,
if you dump the internal latches (typically after a system hang), you should
enter the L2 r eset command to reset the system.

SGI Confidential
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scantool Script Commands

You can copy the standard scant ool scripts and customize them for your site. You can also
create new scant ool scripts. (Table 4-8 shows the script commands that are available.)

Note: To modify a script, you must copy it to a user-writable directory (for example,
/ st and/ sysco/ usr or/ usr/ peopl e/ sgi di ag).

Table 4-8  scantool Script Commands

Command Description

SEL Selects an object

DSEL Deselects an object

I NST Sets the current instruction

GO NST Scans the current instruction into a scan chain

DATA Sets the current data pattern or reads data

GODATA Scans the current data pattern into a scan chain

REG Specifies a user-defined data pattern

REGDATA Sets the user-defined data

RESET Resets the TAP controller(s) on the current scan chain

SIC Causes a “family” to access and manipulate the scan interface chip (SIC)

GORUN Moves the TAP controller to the run-test-idle state and toggles the TCK
signal

Ga DLE Moves the TAP controller to the run-test-idle state

I NFO Causes a “family” to extract information from an entity

SI MACC Causes a “family” to control a Verilog simulation

EXIT Exits the script

Refer to the following URL for more information about these commands:

http://wwcf. anericas. sgi . com ~ker nes/ scant ool / scant ool _toc. htm

scantool Application
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