CRAY J90™ Series I/0 Cabinet
Hardware Reference Booklet

HMQ-261-0

Cray Research Private

Cray Research, inc.




Any shipment to a country outside of the United States requires
a letter of assurance from Cray Research, Inc. .

" This document is the property of Cray Research, Inc. The use of this document is
' subject to specific license rights extended by Cray Research, Inc. to an employee

of Cray Research, Inc. or other licensed party according to the terms and
conditions of the license and for no other purpose.

Cray Research, Inc. Unpublished Private Information — All Rights Reserved.

Autotasking, CF77, CRAY, CRAY-1, Cray Ada, CraySoft, CRAY Y-MP, HSX,
MPP Apprentice, SSD, SUPERCLUSTER, SUPERSERVER, UniChem, UNICOS,
and X-MP EA are federally registered frademarks and

Because no workstation is an island, CCI, CCMT, CF90, CFT, CFT2, CFT77,
ConCurrent Maintenance Tools, COS, CRAY-2, Cray Animation Theater,
CRAY APP, CRAY C90, CRAY C90D, Cray C++ Compiling System, CrayDoc,
CRAY EL, CRAY J90, Cray NQS, Cray/REELlibrarian, CRAY S-MP,

CRAY SUPERSERVER 6400, CRAY T3D, CRAY T90, CrayTutor, CRAY X-MP,
CRAY XMS, CRInform, CRI/ TurboKiva, CS6400, CSIM, CVT,

Delivering the power . . ., DGauss, Docview, EMDS, HEXAR, 108, LibSci,

ND Series Network Disk Array, Network Queuing Environment,

Network Queuing Tools, OLNET, RQS, SEGLDR, SMARTE, SUPERLINK,
System Maintenance and Remote Testing Environment, Trusted UNICOS, and
UNICOS MAX are frademarks of Cray R h, Inc.

FORE Systems is a trademark of FORE Systems, Inc.

Requests for copies of Cray Research, Inc. publications should be directed to:

CRAY RESEARCH, INC.
Logistics

6251 South Prairie View Road
Chippewa Falls, WI 54729

Comments about this publi should be di d to:

CRAY RESEARCH, INC.
Service Publications and Training
890 Industrial Bivd.

Chippewa Falls, W1 54729




Record of Revision

Each time this booklet is revised and reprinted, all changes issued
against the previous version are incorporated into the new version,
and the new version is assigned an alphabetic level, which is
indicated in the publication number on each page of the booklet.

Changes to part of a page are indicated by a change bar in the margin
directly opposite the change. A change bar in the footer indicates that
most, if not all, of the page is new. If the booklet is rewritten, the

revision level changes but the booklet does not contain change bars.

Revision Description
November 1995. Original printing.

HMQ-261-0 " Cray Research Private i







CRAY J90 Series
. I/0 Cabinet Hardware Reference Booklet

VMEChassis . ...oovinineniiininiinann. 3
IOP Jumper Settings ................... 3
El-1 Controiler Jumper Settings .. ......... 4
FI-2 Controller Jumper Settings . .......... 5
FORE Systems ATM Controller

Jumper Settings ........ 0. 6
SI-3 Controller Jumper Settings . .......... 7
DS-3 Jumper and Switch Settings ......... 8
. DD-5S Jumper Settings . ............. ... 9
PE-5S Disk Tray SCSIIDs . . ............. 10
DD-6S Jumper Settings . ................ 11
PE-6S Disk Tray SCSIIDs . .. ............ 12
DC-51 Controller Jumper Settings. . ........ 13
DC-51 JB2 Jumper Settings .............. 14
DD-5! Jumper Settings (Top View)......... 15
DD-5I Jumper Settings (End View). ........ 16
PE-51 DISK TIAY & 6m 16 5 55w 60 3 45 s 505 5 5 17
DR-51C Jumper and Switch Configurations .. 18
. DR-5IC Jumper and Switch Descriptions.... 19
DR-5IC Unit Selection Switch Settings. .. ... 20

DR-5IC Keying Process for System
VO Cabinet . : vc o seremesmaimsmnansms 21
DR-5IC Keying Process for I/O Cabinet1 ... 22
. DR-5IC Keying Process for I/O Cabinet2 ... 23
DR-5IC Keying Process for I/O Cabinet3 ... 24

HMQ-261-0 Cray Research Private 1




Conscle IOTCBFormat . ......... e 25

VOIWTCBFormat .. ... i e i e 26
10S Strategies and Drivers. .. ... ... ... .. 27
105 Based Diagnostics and Utilities. ... ... .... 28
System Console Based Utilities. .. ........... 30
Foldouts

FDDICabling .. .. ..o e 31

2 Cray Research Private HMQ-261-0




VME Chassis
. IOP Jumper Settings
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El-1 Controller Jumper Settings
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FI-2 Controller Jumper Settings
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FORE Systems ATM Controlier Jumper Settings
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. SI-3 Controller Jumper Settings
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-

Physicat Si-3 Boards | 0 1 2 3

. [ Logical Controllers | 0,1 |2,3 | 4,5 | 6,7
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DS-3 Jumper and Switch Settings

o] o
O] o ° O J o
L =1
Front E_pIP Switch Back
Side View with Front Faceplate Removed
SW1 ON
SW2 ON

DIP Switch SW3 OFF

ON SW4 ON Data Compression
SW5 ON Configuration
MENBLERY Soe o

SW7 ON
Sw8 ON

5 é?{r?ninmor Power
‘ ’——-—r__- Bt }scsiio

C Not Used

SCSI Connector Power
Connector
NOTE: The DS-3 is the only device on the IOS SCSI and must always
be jumpered as ID address 3. Jumper SCSI ID address 3 by
installing a jumper on bit 0 and bit 1. Leave bit 2 jumper off.

SCS! D Number (X = Jumpered) |
Jumper| 0 | 1 2 3 145 & 7
BR 0 | X X X X

[Bit1 X | X X | X
BR2 | | X[ XXX
KEY

E:
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DD-5S Jumper Settings

o] o
Jo1
43
J4A 248
2 8 ||® Bl 248
oo0s] LM ] (3558
17 357
181999835 06 Power
= Connector Connector
\ SCSI ID Number
Settings
Jumper| Notes Setting
JAA [ All Jumpers Off
J4B | Spin-up Delay Option (Pins 1 and 2) On
Start Command Ognon (Ping 3and4)| Off
SCSI Parity (Pins 5 and 6) off
Sweep Cycle Option (Pms 7 and 8) On
J7 Only appropriate 1D number jumpers
should be on. All other jumpers
shouid be off.
KEY J01 | Termination power. Jumper pins 2-4
§ = Jumpered and 1-3 as shown when the drive is
the last drive in the chain. Do not
= Not Jumpered jumper other drives in the chain.
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PE-58 Disk Tray SCSi IDs

553 VME Controlier
Channat O
Evan Nurder Logicat Comraller (0. 2,4, 6)

Channg 1 |

{dd Number Logicat Controlier (1,3,6, 7|
Terminator ;
Terminator 3 To Distribution Rail
5 _* 55 ECCU Dc Good” and
Rear JL iy i Fan Fail}

L,
(SO1or 821 o T (St orS3tor
1541 or S61) s 551 or 871
l/ BORIGRR S
W DELHIL GO
e { SCSILARID =1
I8N ' K] :
28 (2D
1+
P | |ist0or3300r
P | |8500r870) Tefmmamf-
i o Power J7
y
e . SCS! Unit iD =0
-] 78
[ Fan Assembly -1

/Q\-'Fan Filter Assembly

Front

Orive Type: S = DD-58 or DI-6S
Logical Controller Number {within an 108)
Unit Numbar

S 0 1 -f—This disk device name Is for 8 S(S)
disk device oncontroller 3, unit 10 1.

KEY
= Jumperad
g

g =NotJumpered
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DD-6S Jumper Settings

1t st
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2 8 B (] 2468
0000 ™1 G
-oooo V3! L xoog
T 7 VAN 1357
18(335558 99 it
00000 00
18 == 2 Connector Connector
\_ SCSI ID Number
Seftings
[Jumper| Notes Setting
[ J4A" [ Al Jumpers Off
J4B | Spin-up Delay Option (Pins 1 and 2) On
Start Command Option (Pins 3and4)| Off
SCSI Parity (Ping 5 and 6) Off
Sweep Cycle Option (Pins 7 and 8) On
J7 Only appropriate ID number jumpers
should be on. All other jumpers
should be off.
KEY JO1 | Termination ﬁower. Jumper pins 2-4
3 = Jumpered and 1-3 as shown when the drive is
5 the last drive in the chain. Do not
o = NotJumpered jumper other drives in the chain.
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PE-6S Disk Tray SCSI IDs

SI-3 VME Controller
Channel 0
Even Number Logical Controlier (0, 2, 4, 6)

Channel t

©Odd Number Logical Controller (1.3, 5, 7)
Termrrator
Terminator1 r— To Distribution Rail
" 12 Ja u5 S(':_‘,CU ‘QC Good” and
Rear 4J]-Lr | &n Fair)

(S010rS21 or P (S11 or S31 or J4A
S41 or S61) S5t or S71) 00 000
o L 000 00 000 0
w SCSIUntID =1
-]
r
@4— JAA _+
} e B}
S
4 .
(S000rS200r} | P | |(S100rS300r J4A
$40 or $60) P | |s50 or 870) e
! B
y SCSIUnitiD =0
W——/ J4A
£ ! vmasees
] Fan Assembly
N
Front Fan Filter Assembly

Drive Type: S = DD-5S or DD-6S
Logical Controller Number (within an I10S)
Unit Number

This disk device name is for a SCSI
disk device on controller 0, unit ID 1.
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. DC-51 Controlier Jumper Settings
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BC-51 JB2 Jumper Settings

YME Controller | 0 1 2 3 4 5 & 7

Address CO00Q | C100 | C200} €300 | C400 | C500 | C800| C700
Pt | Gt § okt | et | it | e | Ot | e
e—o | o | oo | 6wt | ot | 2wt | Ot | oen
ot | ot E el | Gt | Gt | pownd | om0 | oeed
oty | oo | @ | Gt | Ot | oo | 0—s | —o
o0 | @ o f om0 | 8 0} o—b | ® o | Oma | o o

JB2Jumpering { ¢ | = Je o | s o | e | sms J o 2] e o
et | Gt | ot | gt | 6 o) o o fo o] 6 o
ks | Bt b s | O | Bt | Ot | Gt | oo
ot | Gt | Gt | G0 | & | G0 | 0o | o0
ot | ot | Ot | Dt | St | Ot | G | o
s s lo stoelaoa}le osls o|ls alss
6 8l o 2 06 e s oo olose|os]aea

~
Not Supported
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DD-5I Jumper Settings (Top View)

‘;'E |
@]
Eggggggg
il g

/ J10 :

d

60000000 Ribbon Cable :'— Power Connector

00000000
L Unit Select ID
unito 33330690
. 00000000
Unit1 150080000
Jum) Notes Setting
KEY J10  [Set Unit ID to Unit 0 or Unit 1 | See lllustration
& = Jumpered J12  |Master Spindle Sync Enable | On
2 =NotJumpered (all other pins open)
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DD-51 Jumper Settings (End View)

o
(o]

s

10 Sync Connector (Not Used) DC Power
66600660 600 © Connector
00000000 000 ©
R —
Ribbon Cable
DDM o o o DO
RWD o o ° o |D1
RPS oo oo ID2
SWP o= °° D3
(o]
Jumper Notes Setting
DDM | Reserved Off
RWD | Disable R/W Diagnostics off
RPS Enable Short Rotational Position Sensing | Off
SWP | Enable Position Calibration on Seek On
100 Microcode ID On
D1 Microcode 1D Off
1D2 Microcode ID off
103 Microcode ID Off

§ = Jumpered
$ =NotJumpered

KEY
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PE-51 Disk Tray

DC-51 Controlier
Channel 0 ‘
Channel 1 ‘
. Terminator
Te""'“m"* 1 To Distribution Rait
(CCU “DC Good” and
J1 J2 J3 J4 U5 M ™
Rear JL Cll JL Fan Fail")
(B020rBi12or P (B030rB13 J10
B22 or B32) 822 or B33) 00000000
o 1 00000000
w UnitiD=1
e
< L
Z0 )= 29
S
(800orB100r| | ¥ | [(BO1orB110r
B20 or B30) § B21 or B31)
|
y UnitID =
J10 et — J10
[ Fan Assembly
Front Fan Filter Assembly
Drive Type: 8 = DD-5I B03

Controller Number (within an 10S)
Unit Number

This disk device name
identifies abuffered 1P|
(DD-51) disk drive on
controller 0, unit 1.
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DR-5IC Jumper and Switch Configurations
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. DR-5IC Jumper and Switch Descriptions

Location Placement Affected Logic
E1 2-3 Right drive
E2 2-3 Left drive
. E3 1-2 Left drive
E4 1-2 Right drive
ES Removed |Left drive
E6 1-2 Right drive
E7 1-2 Right drive
. E8 1-2 Right drive
E9 1-2 Master control
E10 Removed |Master control
E11 1-2 Master control
E12 1-2 Master control
E15 Removed |Master control
E16 Removed |Master control
E17 2-3 Master control
SW1, 1-4 Refer to Left drive unit
. page 20  |selection (Unit 1)
SW2, 1-4 Refer to Left drive unit selection
page 20 (Unit 0)
Sw4 2-3 Master control
. RN1 (220/330) |Removed |Left drive
RN2 (150) Removed |Left drive
RN3 (220/330) |Removed [Right drive
RN4 (150) Removed |Right drive

NOTE: Location entries shown in bold print are user

. configurable.
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DR-5IC Unit Selection Switch Settings

Unit Selected| SW1/SW2 - S3[SW1/SW2 — S2|SW1/SW2 — 81}
0 Open Open Open \
1 Open Open Closed ‘
2 Open Closed Open
3 Open Closed Closed |
4 Closed Open Open
5 Closed Open Closed
6 Closed Closed Open
7 Closed Closed Closed
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DR-5IC Keying Process for System I/O Cabinet

36
@ DR-5IC 35
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i 14
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E@ 1:0 -
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6
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3

) G)
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DR-5IC Keying Process for I/O Cabinet 1

DR-5IC
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ﬁl ll ]
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DR-5IC Keying Process for I/O Cabinet 2
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DR-5IC Keying Process for 1/O Cabinet 3
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g DR-5IC g 1
10

9
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8lBAld Yoreasay AeiD

=14

Console IOTCB Format

|OTCBptr
|OTCBptr +1
I0TCBptr +2
10TCBptr +3
MC # = 00:
01:
10:
11:
cC = 1
EX = 1:
WR = O
WR = 1
R = 0
1
S = O
XX =

Bits 31 30 29 28 27 26 25 24 23 22 21 20 19

xx [WR| R |CC| EX I XX S 10BB Memory Address
Data 1
Data 2 Length (Valid if EX =1)
MC # CMD Next IOTCBptr

Command is for MC ASIC of processor module number 0
Command is for MC ASIC of processor module number 1
Command is for MC ASIC of processor module number 2
Command is for MC ASIC of processor module number 3
Local operation (local to CC), no need to initiate any console bus cycles
Extra data: the following fields are valid:
IOBB memory address, stamng address length, number of 32-bit words transferred

;. Write from 10BB
: Write to IOBB
: No retry (same as /O IOTCB)

Automatic hardware retry, one time

Used for scan functions across the Y1 channel

Not used




% VO IOTCB Format

ayenud yoseasay Aein

x
=
)

I0TCBptr
I0TCBptr +1
IOTCBptr +2

I0TCBptr +3

CMD = 00:
01:
10:
11:
0:
gl
1;

o)
n

<3
fin

Bits 31 30 29 28 27 28 25 24 23 22 21 20 19

CMD | R XX S |0BB Memory Address t
Main Memory Address (64-bit addressing)
XX Length (in 32-bit words)
Pagtgdzest Tes!B iFt’:my Next IOTCBpir (32-bit addressing)

Input command channel (UNICOS packets sent from 10S to CPU)
Output command channel (UNICOS packets set from CPU to I0S)
Data channel input (from I0S to CPU)
Data channel output (from CPU to 10S)
No retry (always set to zero by software)
Automatic hardware retry, one time
Used for UNICOS packet and data transfers across the Y1 channel

Not used

T Multiply the IOTCB's IOBB address by 4 to obtain the absolute IOBB (32-bit address).




. IOS Strategies and Drivers

Strategies Description

/deviconsole Console terminal driver. Required
only for IOS 0 so that it can
communicate with the UNICOS
console driver

/dev/disk Disk device strategy for all disk drives

/dev/ethnet Ethernet network intertace strategy

/dev/fdnet FDDI network interface strategy
. Idevitaped UNICOS tape daemon strategy

/dev/tape Strategy for all non-tape daemon tape

devices
Drivers Description
/dev/si2 SCSl intertace driver for SI-3

controller; required for any SCSI disk
or tape attached to an SI-3 controller

/dev/sdisk SCSi disk device driver for DD-5S

‘ /dev/s2tape SCSil tape driver for SI-3 attached
tape devices and for all tape devices
(DAT) connected to IOP

/dev/dc5i Buffered IPI (DD-51) disk driver
‘ /dev/ether Ethernet network interface driver

/dev/ipi IPI-2 disk drive driver

/dev/fddi FDDI network interface driver

/dev/atmv ATM network intertace driver

HMQ-261-0 Cray Research Private 27




10S Diagnostics and Utilities

Test or Utility

Area Tested

act_menu

ACT menu system can be used to test a
variety of peripherals and controllers

bbitest

Checks |0BB functions

bb2test

Checks the related interfaces between the
IOBB and the selected disk drive

ccitest

Checks the related interfaces between the
IOP, I0BB, and central memory using data
channel /O

cc2test

Checks the related interfaces that control
central memory (CM) to (I0BB) to CM data
transfers

Checks DD-51 disk drives and DC-5I
controliers

dd5stest

Checks any SCSI disk drive, the SI-3
controller, and the related interfaces
between the disk drive and the I0S

‘ ddbitest
|
1 enstat

Displays Ethernet controller statistics

mm1test

Checks IOP RAM and IOP cache memory

nettest

Checks communication on the Ethemet
network and FDDI token ring network

jbs

Checks the module and backplane
interconnections for shorts and opens;
verify configuration using jconfig before
running jbs

tpitest

Checks the selected tape device, the IOBB,
and the related interfaces between the tape
device and the 10S; the IOBB must be
functional for this test to be effective

28
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I0S Diagnostics and Utilities (continued)

Test or Utility

Area Tested

offline

Loads, configures, and runs mainframe
offline diagnostics; the following options are
available:

-b # Banks of memory to test (02000-0

octal)
-c # CPU to test (octal bit mask)
-d Disables scalar cache
-k Specifies monitor: none, ymm,

yms, ymi, ysmi, ym8
-1 #  Clusters to test (octal)
-m # Memory size (in Mwords)

-n # OQctal bitmask selection of physical
CPUs (CPUN)

-s #  Octal bitmask selection of a
diagnostic

empt

Displays memory resident error status

dstat

Summarizes disk activity since the 10S was
booted

systat

Displays the current status of various parts
of the 10S and network status

crash

Displays and formats an IOS memory image
(dump file) to the IOS console window
(available on 10S prior to UNICOS 8.0.4.1)

whatmic

Displays 10S controller and device
microcode levels, including the IOS PROM
firmware level

HMQ-261-0
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System Console Based Utilities

Utility Description
crash Displays and formats an 10S memory
image (dump file); this utility is included
with the UNICOS 8.0.4.1 system console
release
SOinstall Install maintains software on the system
console, 108, and mainframe
joon Establishes a remote login to an 108
jeontig Mainframe hardware configuration utility

a0
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Notes
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Reader Comment Form

CRAY J90™ Series I/0O Cabinet Hardware Reference Booklet
HMQ-261-0

Your feedback on this publication will help us provide better
documentation in the future. Please take a moment to answer the
few questions below.

For what purpose did you primarily use this handbook?

Troubleshooting
Tutoriat or introduction
Reference information
Classroom use

Other - please explain

Using a scale from 1 (poor) to 10 (excellent), please rate this booklet
on the following criteria and explain your ratings:

Accuracy

Organization
Readability

Physical qualities (binding, printing, page layout)

Amount of diagrams and photos

Quiality of diagrams and photos

Completeness (Check one)

Too much information

Too littie information

Just the right amount of information

Your comments help Service Publications and Training improve

the quality and usefuiness of your publications. Please E-mail your
comments to us a spt@cray.com. When possible, please give specific
page and paragraph references. We will respond to your comments in
writing within 48 hours.

Name: Position:
Months/Years working for CRI:

Comments:
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