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Introduction to VAXclusters

Lesson Introduction

The VAXcluster is a highly-integrated organization of VAX/VMS systems that
communicate over a high-speed communications path.

It uses software which is already part of the VMS operating system. Therefore, no
additional software products are required to install software on a VAXcluster.

The VAXcluster provides an environment in which all of the VAX systems function
as a single system. They share the same system resources as well as having a single
security and management domain.

This lesson will give an overview of the parts that make up the cluster as well as
showing its relation to other types of multiple processor systems.

Lesson Objectives

1. Identify the relationship between a VAXcluster and other coupled computer
systems.

2. Describe the function of a VAXcluster and list the advantages.

3. Identify the major hardware components of the VAXcluster and describe the
services they perform.

4. Identify the major software components of the VAXcluster and describe the
function of each.

Lesson Outline

L VAXcluster Introduction
II. Hardware Components
. Software Components
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Introduction

A VAXcluster is a collection of VAX systems connected by a Computer Interconnect
(CI) Bus.

Cluster Definitions

CI
CI

Bus

Cluster

VAXcluster

CI

Port

HSC

Star Coupler )
L AVC Lfodd

Ws)»>mz

Tightly Coupled Systems Loosely Coupled Systems

A Computer Interconnect Bus.

A collection of VAX computers connectéd by the CI Bus.

A type of CI Cluster where all the CPUs are running VMS.
A type of interface on the CI Bus.

A mass storage controller for RA disks and TA tape drives.

A central connection for the CI Bus. _ N yeracr K
Locrl ARER VAXCLUSTER ALse cAuED D e e

MIXED INTERCONWNECT — LAVC 4 ¢F

= >

<

Multi-processor ’ VAXcluster Network
Systems boot/fail Systems boot/fail £ Systems boot/fail
el T ETHER separately mayS separately
&J; Single security/ Single security/ Separate security/
(;P - management domain management domain management domain
Vo ‘
N £ Mntegrated file Integrated file Separate file
& (/,rt,.wﬂ ystem ’ system systems
ze
Limited growth Powerful growth T Unlimited growth
potential  potential BT Lf“;'\';‘ 3 potential
Single or adjacent Single computer Large geographical
cabinets room (I cABLE LENGTH area
1742
4% 60 ZK-1344-83
g350
¢ 200 o
geop e VAXclusters and Other Multiprocessors
i p
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Four Node VAXcluster Physical Layout

Introduction to VAXclusters 1-86
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Hardware Components of a VAXcluster

VAX (8XXX -Txx)

VMS is running and is extended across the VAXcluster.
HAS
Active node: a member of the VAXcluster. HSC= Nenw MEMBER - NO yoTES

All active nodes coordinate their actions with respect to mass storage
utilization.

A VAXcluster should be treated as a single system.

HSC (Hierarchical Storage Controller)

Controls RA-type or TA-type tapes. BSA  oPTICALS Tt SeuD STHIE bRIVES.
Optimizes access to storage devices. ~ s/MA RT SEEKS C’QErf'%? Z_’_ég D v 7)
Passive node -- not a member of the VAXcluster.

Makes all storage devices look like a series of good logical blocks to VMS.

Contains resident diagnostic and utility programs.

CIBus

High-speed (70 megabit), multi-access bus.
Coaxial cables for transmit and receive.

Dual signal paths.

Star Coupler (SC008) -- central connection point for CI nodes.

ClIntelligent /O Port

Connects VAX systems to the coaxial CI Bus.

Supports serialized packet communications on the CI Bus.
SERAL  TRANS MISSI0A
oF FACKETS on BYS
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Software Components of a VAXcluster
e Distributed File System

-~ Used in conjunction with Record Management Services (RMS) to allow the
same access to disks on a cluster-wide basis as is allowed on a single
system.

- The Distributed File System and RMS use the lock manager to coordinate
cluster-wide file access.

@ Distributed Lock Manager

- Uses the Connection Manager and System Communication Services (SCS)
to communicate information over the CI Bus.

-~ Allows cluster-wide synchronization of access to shared resources.
- Used by the file system, RMS, and the job controller.
® Distributed Job Controller

- Uses the Distributed Lock Manager to signal other VAX nodes to examine
the batch and print queues for jobs to be processed.

- Permits users to submit batch/print jobs to queues that execute on any
node in the cluster.

¢ Connection Manager
- Runson each processorin a clﬁster.
- Conducts cluster state changes (joining/leaving cluster, quorum check).
- Uses SCS to communicate across the CI.

@mcp Server -- Allows MASSBUS and UNIBUS disks to be made available to
other nodes in the cluster by software emulation of an HSC50/70.

cTER

o (¥ e System Communication Services (SCS) -- Software layer that implements

internode communications, according to Digital’s System Communication
Architecture. The SCS layer interfaces the System Application Software
(SYSAPS) with the CI Bus.

Introduction to VAXeclusters 1-8
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VAXcluster Software Concepts
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The Computer Interconnect

Lesson Introduction

The CI Bus is the communications path (or link) between the nodes in a cluster. The
CI has its own protocol, which simply embeds any information to be passed between
the nodes inside of a CI Informational Packet. This section is a discussion of
communication over the CI Bus as well as a look at the physical connections
themselves.

Lesson Objectives
1. Describe the physical characteristics of the CI Bus.
2. Describe how communication is implémented over the CI Bus.
3. Define each of the elements that make up a CI Packet.
4. Describe CI Bus tfansmission, reception, and arbitration.
Lesson Qutline

Physical Characteristics

Packet Format

CITransmission

Virtual Circuit vs. Software Connection
CI Packet Body

CIData Flow

S<2BRT
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TRANSMIT > cj TRANSMIT
PATH A PATH A
RECEIVE - - RECEIVE

TRANSMIT Cﬂ TRANSMIT
PATH B PATH B
RECEIVE »|  RECEIVE

STAR COUPLER )
PORT 0 PORT 1
TK-10494

~CIBus Providing Dual Paths to Each Port

SINGLE
WIRE
CONDUCTOR

INSULATION
(PVC TEFLON)

COPPER WIRE
MESH OR
EXTRUDED

2.
%
%
23
%
<
ALUMINUM SLEEVE °

Coaxial Cable
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Packet Format Breakdown
® Bitsynchronization
- Turnson the carrier detect circuitry.
- Synchronizes the Manchester decoder.
- Consists of alternating ones and zeroes.

® Character synchronization -- used by serial-to-parallel converter to frame the
incoming bits into bytes.

® Packet type/length (high)
(

Bit |7 6 _ Packettype
0 0 INFO
0 1 not used
1 0 NAK
1 1 ACK

- Bits 5:4 are always zero.
- Bits 3:0 are upper four bits of the 12-bit packet length (zero for ACK/NAK).

. Packet length (low) -- used only for information packets, contains the lower
eight bits of the packet length field.

® Destination -- matches the address set in the link board switches on the
destination node

® Destination (complement) -- matches the complement of the address set in the
link board switches on the destination node.

® Source -- matches the address set in the link board switches on the source

node. Ty
e Body -- the message (used only for infof’gxation packets).
® CRC -- a four-byte CRC code for message.

® Trailer -- six bytes of zeroes.

The Computer Interconnect 2-6



(GENERATED
ORUSED ¢
BY LINK)

{LOADED OR
READ 8Y PORT <
PROCESSOR) |

{GENERATED
OR USED ¢
8Y LINK)

7 0 7 0
31T SYNG (55 HEX) ﬁ.';i;g;;’ﬁria BT SYNC (55 HEX)
3IT SYNG (55 HEX) 31T SYNC (55 HEX)
BIT SYNC {55 HEX) BIT SYNC (55 HEX)
BIT SYNC (55 HEX) BIT SYNC (55 HEX)
BIT SYNC (S5 HEX) 31T SYNC (55 HEX)
CHAR SYNC (96 HEX) CHAR SYNC (96 HEX)
PACKET TYPE/LENGTH (HIGH) PACKET TYPE/LENGTH (HIGH)
PACKET LENGTH (LOW) PACKET LENGTH (LOW)
DESTINATION (TRUE) DESTINATION (TRUE)
DESTINATION (COMPLEMENT) DESTINATION {COMPLEMENT)
SOURCE SOURCE

BODY CRCO

CRCO CRC

CRC-1 CRC-2

CAC2 CRC3
CRC3 TRAILER (00 HEX)
TRAILER (00 HEX) TRAILER (00 HEX)
TRAILER (00 HEX} TRAILER (00 HEX)
TRAILER (00 HEX) TRAILER (00 HEX)
TRAILER (00 HEX) TRAILER (00 HEX)
TRAILER (00 HEX) TRAILER (00 HEX)
TRAILER (00 HEX) 8. ACK/NACKPACKET

A. INFORMATION PACKET Eveean
Packet Formats
2-7
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Transmission on the CI Bus
® Path selection for transmission
- Normally, the path is selected at random by the microcode.

- Periodically, a specific path is selected by the software (configuration
poller) in order to determine cluster configuration.

® Responses (expected immediately on the same path)
- ACK = successful reception.
- NAK = unsuccessful reception because buffer is full.

KET .
ne Phc No response (NO__RSP) = unsuccessful reception because of tollision,

= Tixe *TCRC error, and so forth.
® Retries (microcode-driven)
- 64 NO__RSPs are allowed per path.
- 128 NAKs are allowed per path (a NAK resets the NO__RSP counter).
- Noerroris logged until the retry count is exhausted.

- The port switches paths and starts over when the count is exceeded for the
selected path.

~ The node closes the virtual circuit (port-to-port logical connection) when
the count is exceeded for both paths. -

The Computer Interconnect 2-8



Cluster Node-to-Node Links

The diagram below illustrates the terms used to describe the various types of links
that exist between nodes. Note that a “connection” and a “virtual circuit” are

LOGICAL links while the CI Busis the PHYSICAL link.

NODE NODE
LocK
t 708
condb ot
NN

SYSAPS SYSAPS

MLCDE N Corirpbiges
PORT VIRTUAL CIRCUIT PORT
DRIVER i ORIVER

L Cl Ci _J
INTERFACE Cl BUS INTERFACE

Connection

Node-to-Node Physical and Logical Link

A System Communication Architecture (SCA) logical path by
‘which two processes running in different nodes communicate.
Connections are multipexed within a single virtual circuit

between nodes.

Virtual Circuit

‘A logical connection path between two nodes in a cluster. The
message traffic of communication processes is channeled

(multiplexed) through this circuit.

2-9
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Components of the CI Packet Body
® The body of a CI Information Packet is usually of three types:

Sequential message Typically an MSCP command; delivery of
’ sequential message is guaranteed.

Datagram An intersystem communication message the
delivery of which is not guaranteed; for example,
an error log message. DEWVET MESSACES A150

Block Transfer Block data going to/from a storage device;er
-PEEReEgato between systems.

® An MSCP command (sequential-type message) is not considered complete
until an MSCP response from the receiving node is received.

® The accompanying diagrams illustrate the format of an MSCP message that
Imght be sent across the CI Bus.

The Computer Interconnect 2-10



Command Packets

DISK DATA TRANSFER COMMAND PACKET

31 0
COMMAND REFERENCE NUMBERS
PRive
RESERVED UNIT NUMBER
NR\E%D":{ R’seﬁ*%P RSVD &%’?}?
ErC- s e
How AANY WTES

BYTE COUNT

WHERE N YREMC
C ? \FA)!\ IS Tﬁ:zs\r
BUF! EROESCRIPTOR'.Fz'“.{\

LOGICAL BLOCK NUMBER

ETC

TAPE DATA TRANSFER COMMAND PACKET

3t

COMMAND REFERENCE NUMBER

RESERVED UNIT NUMBER

MODIFIERS RSVD OPCODE

BYTE COUNT

BUFFER DESCRIPTOR

2-11

31

Response Packet

END MESSAGE PACKET

COMMAND REFERENCE NUMBER

RESERVED UNIT NUMBER

gab Eic Lé’( 5;-(%

B#O & .
FLAGS % ENDCODE

STATU

BYTE COUNT

|

BUFFER DESCRIPTOR

—
—
—
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Data Flow

The following is an abbreviated account of a data transfer between a node in a
VAZXcluster and an HSC disk server. The numbers correspond to the figures on
pages 2-13 and 2-15. In this case, a "write" to the disk is done:

@
®

The MSCP write command is issued by the host class driver.

_pHEA DER ,TRAILER
The CI Port driver adds an envelope to the MSCP command packet (packet
type, packet length, destination, source).

The link board of the CI Port arbitrates for the CI Bus (listens for a quiet
slot). The link board then adds sync and trailer bytes and transmits packet.

The destination link board (in HSC) issues an ACK.

In HSC, the MSCP message is stripped of the envelope by the port driver
and handed to the class server.

The Computer Interconnect 2-12



VAX Node HSC

MSCP
@ |CLASS ;Z%PER ®
DRIVER
P
HOST <
MEMORY CONTROL
—{><] MEMORY
DATA
BUFFERS
DATA
A MEMORY
PORT VIRTEAL iRC PORT
@ |DRIVER | |  Acks DRIVER
MaKks
® Cl Cl
INTERFACE INTERFACE | @

Typical Data Transfer (Diagram 1)
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Data Flow (Cont.)

® The class server in HSC allocates data structures in data memory to handle
the requested transfer and puts together an end message packet (but does
not send it yet).

® The CI Port of HSC issues series of send data requests, each request ending
with an ACK received from host node.

- HSC software issues an SDI seek command to appropriate drive.

® The host responds to these requests by sending the data packet and data,
and then waiting for an ACK from the HSC CI Port.

The sequence continues until the transfer is complete. The last packet from
the host contains a bit indicating the end of the data.

® The HSC port server now sends an end message (previously put together by
port server) back to the host node, satisfying the requirement that every
MSCP message be completed with a response message.

NOTE: A transmission on the CI Bus is never considered "complete” until an ACK
packet has been received from the correct node.

The Computer Interconnect 2-14



VAX Node HSC

MSCP
o [t E=NE
DRIVER
: 7o
Tl £
HOST >
MEMORY | CONTROL
Lt MEMORY
DATA
BUFFERS
® DATA
! | MEMORY
PORT | PORT &
DRIVER DRIVER
cl a
INTERFACE INTERFACE | @)

Cl BUS

Typical Data Transfer (Diagram 2)
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The Star Coupler S e SZ

® Provides central connection point for up to sixteen nodes of a CI Cluster.

® Transformer coupled connections -- CI cables can be added or removed without
affecting cluster communications.

® Completely passive device -- no active electrical components, no power
requirements.

® Two types of Star Couplers

AN - SC008-AC for dual path, 8-node cluster
£
%C:f“ 1€ \ - SC008-AD for dual path, 16-node cluster ~ Jv'% 7 FANEL
FE 0V o7 DAL
Cc?)\b *" e Cable types _veTh

r~
- BNCI-XX = One pair (single path, two cables)
- BNCIA-XX = Two pairs (dual path, four cables)

® Maximum distance between nodes:

STAR COUPLER

NODE N\ NODE
0 1
I NS
10
20
OR 45 METERS

N
90 METERS MAXIMUM

TK-10408
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Bend Radius of CI Cables

Caution: Cable bend radi critical. use full size
mimmum bend shown here beiow as a guide.
Attentiorr Les rayons de courbure des cdbies sont
d'une /mportance essentielle. Emplover la courbure

mimimale compiéte montrée ci-dessous 3 titre
d'exemple.

Precaucion: Los radios de curvatura de los cables son
criticos. Doble los cables hasta ‘ener por compieto
la curvatura mimima que se indica a continuacidn
a manera de quia.

Vorsicht! Kabelbiegungsradien sind kritisch. Die voite,
unten als Leitauge gezegte Minimaibiegung

benutzen.

4 incnes minimym Bend.
Courbure mimimae: 4 pouces (10. 16 cm)

La curvatura miruma es de 4 puigadas (10 '6 cm)
'Q 1§ cm (4 inches) MinimaiBiaqung

3619211 01

TX-9217
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The Star Coupler Cabinet

CONFIGURATION
LABEL

BENO RADIUS
LABEL

The Computer Interconnect

TERMINATOR
STORAGE
ASSEMBLYS

TX/RX A

/NODE o7

TX/RX 8

|~ NODE 07"

. 95%0
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The Star Coupler Box

tains eight receive connections and eight transmit

e Eachbox (panel) con
connections:

MOUNTING

. (o? ATA PATH 8 LASEL
' } PLASTIC

UNTERMINATED

CONNECTOR

on JRACKETS
\‘/

TK-9226

The Computer Interconnect
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The Star Coupler Box (Cont.)

® When using a 16-node configuration, special labels are supplied for overlays:

E DATAPATH § LASEL

a .
[ 'g

The Computer Interconnect 2-20



Star Coupler Configuration

@ Modularity cables determine how the Star Coupler is going to be used.

® Although available, single path configurations are not supported by Digital.

Configuration Label Information SCOO8

A o 8-Node/Single Path A
0-7 0 0 0-7 0-7 3:) 0-7
°° NN\
A P 8-Node/Dual Path A '/l}
0-7 © O 0-7 8-15 0 O 8-15
Qo oo
8 8
'R )
0-7 © C Q-7 0-7 ::) 0-7
oo 8NN
. . ] 1
A 16-Node/Singie Path 8 ./ .f
0-7 e 0-7 8-15 0 O 8-1§
e\ 0o

8-15 O O 8.15
Qo0

16-Node/Duat Path

3618806 01

2-21

TRA219

The Computer Interconnect



Star Coupler Configuration (Cont.)

® An 8-node, dual path configuration electrically looks like this:

TRANSMIT RECEIVE
NODE 0 NODE 0
Nooe 1 } NODE 1
NODE 2 NODE 2
NODE 3 NODE 3
NODE 4 , NODE 4
i ————————————— ”T’L;‘-’ e ———————
NODE 5 | BTOT [—— f 17108 NODE 5
NOOE 6 ' NODE 6
NOOE 7 NOODE 7
LU L | LA S,
-] INTERNAL | 5
2701 1702
- CONNECTION 6
3
———
PATH B IS IDENTICAL
TX-10800
8-Node Configuration (Path A)
TRANSMIT RECEIVE
NODE 0 NODE 0
NOOE 1 ‘ NODE !
NODE 2 NODE 2
NODE 3 NODE 3
NODE 4 | NODE 4
NODE 5 8TO1 | = 1708 NODE 5
! 4
NODE 6 NODE 6
NODE 7 NODE 7
2 |
- INTERNAL - 5
F;_M 1702
a1 j CONNECTION T
PATH B IS IDENTICAL
TX-10800

8-Node Configuration (Path A)
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Star Coupler Configuration (Cont.)
e A i6-node, dual path configuration electrically looks like this {only one path

shown):
TRANSMIT RECEIVE
NODE 0 NOOE 0
NOOE 1 NODE 1
NODE 2 NODE 2
NODE 3 NODE 3
MODULARITY
NODE 4 CABLES NODE 4
NODE 5 §TO 1 |joee—y mal4 1 TO 8 NODE 5
1 4
NODE 8 NOOE 6
NODE 7 NODE 7
2
2701 INTERNAL
' CONNECTION
3
MODULARITY CABLES
TRANSMIT RECEIVE
NOOE 8 NODE 8
NODE 9 NOOE 9
H NOOE 10 # NODE 10
NQOE 11 NODE 11
NODE 12 NODE 12
. -
NODE 13 8701 T— "T 1708 NOOE 13
NOOE 14 NODE 14
NODE 15 NODOE 15
s
-2—> INTERNAL |
2701 1702
- CONNECTION 9 8
—— 3

PATH B IS IDENTICAL
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CISCE (CI Star Coupler Extender)

o Used to extend a CI cluster from 16 nodes to 24 nodes.

0 Maximum number of VAX processors allowed on CI cluster remains

at 16:

additional nodes beyond 16 must be HSC controllers.

o VAXcluster prerequisites for CISCE use:

a.
b.

c.
d.

All nodes must use L0118 Link module.

All nodes must meet minimum hardware revision levels
as specified in System Revision Control Document.
VAXcluster should be running VMS 4.7 or later.

HSC nodes should be running CRONIC 3.7 or later.

o Requires the following additional hardware:

a.
b.
c.

d.

A second star couple cabiniet containing two SC008 panels.
Two CISCE amplifier boxes (one for each path).

Four meter CISCE cable to connect amplifier box to Star
coupler cabinet. :
Separate power receptacle for amp boxes
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CISCE (CI Star Coupler Extender)

o The following diagrams illustrate the external layout of the
CISCE.

3C008

NOOE 18
Scoos

/- NODE 0-7

Y/~ ooess
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CISCE (cont)

o CISCE amplifier boxes are housed in a DECserver 200 common
package.

o Each box contains a power supply and a four amplifiers on one
module.

o Each amplifier shares four common signal sources (IN connectors).

o Modularity output (connector 1) from SC008 panel is routed to one
of the four IN CONNECTORS of the CISCE. Properly amplified output
is sent through OUT CONNECTORS of the CISCE to modularity input
(connector 4) of each available SC008 panel.
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CISCE (cont)

o The following diagram illustrates a 24-node dual path
configuration.
B
NODEO |C1
A
XA RUA ™8 RYB
SC008 sCo08
. XMT A tfcv XMT B ch '
. 9 O ) e O e O
e« o7 joo o—mF—— | o700 LomIt—— )
. 00 00 00O 00 00 ©O
00 00 0O 00 00 0O
L ]
o scoos
: XMT B RECV
, oo 00
815 g5 [oo & o—— h
. 00 00 0O i
. 00 00 o0}
. e sle o]
. CISCE CISCE
Scooe X4
xar B REcV] ¥
. oo oo l
« 1823 1623 Jo o e &——
. 00 00 OO0
* 09 co0 08
mmi ™8 RX/B
A 1
NODEZ3 [C1
8
Z30-0008
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The CI Interface

Lesson Introduction

The CI Interface in each VAX is an intelligent interface between the System Bus of
that VAX and the CI Bus. The microprocessor in the CI Interface runs its own
microcode and can function fairly independently of the VAX processor. We will
discuss the physical description and the installation for each of the different types of
CI Interfaces.

| Lesson Objectives
1. Identify each of the different CI Interfaces.
2. Describe the difference between the C1750, CI780, CIBCA, and CIBCIL.
3. Describe the physical characteristics of a CI Interface.
4. Install a CIInterface ontoa CMI-, SBI-, or Bl-based VAX.
5. Undemtahd the distribution of power to the CI Interface.
6. Setthe node address on a CI Port.

Lesson Qutline

L CI750
o  CI780
0. CI780ina VAX 8600/8650
IV. CIBCI
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The CI750 Port

Operates from the VAX 750 CMI bus.

Functions as a buffered communications port adapter for the VAX 750

computer and other nodes within the CI Cluster.

Reduces CPU overhead by performing data buffering, address translation,
and serial encoding/decoding within the cluster environment.

VAX
11/750

MEMORY
ONTROLLER]

UNIBUS
ADAPTER

MASSBUS
ADAPTER

Ci7s0

TX/RXA

STAR

TX/RXB f, I

{STAR

COUPLER A

—

o

CR=0
E1H
c>»

by

]

- »0

»

E8:%

P B

COUPLER B

TK - 8151

LINK

BUFFER INTERFACE
MQOULE MOOULE
Lotot L0100

e "Block Diagram of the CI750 Adapter
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CI750 Installation Highlights

The CMI Interface module (L0O009) is normally placed in option slot 7 of the
CPU cabinet. :

The CI750 base address is normally F3E000, which is determined by jumpers
on the backplane slot of the L0009 module. Note that to obtain this address,
all jumpers are QUT.

A priority plug on the L0009 module provides the CI750 with the proper Bus
Grant selection, therefore no CMI backplane jumpers are needed.

The CMI Arbitration jumpers should be set such that the CI750 is the
LOWEST priority device of all the options present.

Normally, the Slow CMI jumper will be OUT.

CI Bus arbitration and quiet slot times are determined by jumpers on the
CIPA box backplane.

Boot timer default is determined by jumpers on the CIPA box backplane.

Node address switches are on the link board in the CIPA box.

The CI Interface 3-8



(eH7202.0 LEM #S

CIPA EXPANDER CABINET @L0400 COP
WITH ERONT DOOR AEMOVED CiPa 80x ! L0100 ILt
LOOOS CC1 MODULE LOIJ)!O! 1e
IN QPTION SLOT 70009 SBACKPLANE
. OMN/QFE
\ [ ]
e — 0000 \OO O =
— \ [ gooeag)
— e= 0]
nan
wounreor
| s o (LTI B
b= 22270 ~ ] expansion  |memony ano
= = | none ool idnmnm
"1} 100n1-00 Q [Q ou
|racteon | g:a"mso; 3|2l taso |5
oesTripunion ' 11 amcLuoes | [ oo (L, (51£10 ::1 3
|PaneL 2 , |1 oz11-A .EMORY 5 s | &
l_ _—— .J (1.8 758K8
P OR 18
= SR ARRAY
Fiar e s0aron
& ,
POWER SUPPLIES
ANO CONTROLLER
wacxrom |
| e
sarreny |
| sz COOLING
orTon
L )

VAKX 11750 CPU CABINET

Front View of the CI1750

\
\

877 POWER
CONTROLLER
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Extracting the CIPA Logic Box

EXTEND

MKVE86.- 1360
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CIPA Box Module Access

AEMOVAL
———
TOP ACCESS
Coven

COVER FASTENERS
L
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CIPA Box Module Access (Cont.)

1 ~ MAINT - CDP (LO400) ALTERNATE
fO (!F) 2 MAINT - IP8 (LO101) ALTERNATE
(;’ﬁ;{ a%! w g 3 1Ll (L0100)

¢ wo W\D 4 NORMAL - IPB (LO101)
A&ﬂﬁ 'é 5 NORMAL ~ CDP (LO400)
b
/(0“( 0/.0 _ 6Tﬁ C/K TX-10507
?‘“(0 y 0; CI750 CIPA Module Utilization
N2
0 G(/H‘ p5
—

CONFIGURE

NODE ADDRESS
SWITCHES

LT LR

MXVE6 118D

CIPA Mounting Box -- Module Access

The CI Interface 3-12



CIPA MOUNTING BOX
OP MODULE PB MODULE LINK MODULE
PS PS
ACLO OCLO RTN +50V RTN  +5.0V RTN +50V 53V
?810 085 O el 0 0 0 ?
! 13 BACKPLANE J4 5 |
L 32| 30 — —
| 2 1 E7
34 | 32
r
5.3V | _+5.0V
OCLO +5.0V RETURN
ACLO
FROM SWITCHED
OUTLET IN 120 V, 60 Hz H72020 POWER SUPPLY
CABINET AC POWER : (WITH H7200 +5V REGULATOR )
CONTROLLER AND H7216 - 5.3V REGULATOR
MK V850504
CIPA Power Distribution
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The CI1780 Port

® Operates from the SBI bus on the VAX 780.

® The CI780 may be installed in any 4-inch option slot in either the standard

CPU cabinet or an expansion cabinet of the host system.

® The CI780 option consists of four extended hex L-series modules and a pressed

pin backplane.

® The diagrams below illustrate how the CI780 fits into the CPU configuration.

VAX
11/780
MEMORY
ADAPTER
UNIBUS
- ADAPTER
2
MASSBUS
ADAPTER
) TX/RAX A STAR
C1780 TX/RX B i !  COUPLER A
j A STAR
- ™ COUPLER 8
1 1
T | I
] L]
1 1
1 1
] ]
L] ]
1 1
] 1
M L R - S S e
1
v \
) 3\
: ISP
s8! DATA PACKET LINK TXPATH A ol
m’;s:;cs PATH BUFFER INTERFACE [®=————RX PATH A R~
" MODULE MODULE MOOULE | e TxpaTHB 5+ e T
04 L0102 Loto1 L0100 ) = TR TS,
YOl  Je————RXPATH B‘“”"Muz/ je
e / ;
~ e rv4
ST IDP TPA TLTT\/W =
- 17/ - S
- IKe150 /et
- 4 o
Sl s 7 L,Mf/
e :,/5 "
A s
’ /’L/é/
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CI1780 Installation Highlights

® The ClInterface can be placed in an option slot in either the main CPU cabinetor
the expansion cabinet.

® Pay attention to power su'pply for the interface: -5.2V is needed (comes with the
H7100).

® The CIInterface is normally shipped with the TR arbitration level already set to
14 (physical address 2001C000) and the SBI BR priority level set to 4.

® Boot timer, quiet slot time, and arbitration times are determined by jumpers on
the backplane of the CI780 assembly.
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The CI Port in the VAX 11-780

= 3
[} - —
T ERE 3 o AERERE
il = Pt g MEMORY AND - 5 5 & &
a9~ ]9 < CONTROLLER b - o =
AESRE 0 2| & @ b ] =
£ 2 | 9 W -. 4 =
S~ | CPU 2 ~ = < g < <
= R z S1g =0 T B
1 S | EXPANSION SPACE X z Z z z
21w w Q| FORADOITIONAL Q Q Q 2
ol = a S 14m8 a x a Y
3 13 g S| 3| S| o
w w
x 4
SR = PACE | SPACE
SCEra| powen | power | powen —/4;///2/, ZZ7 ?OR FOR Z
:owen SUPPLY SUPPLY | SUPPLY FOR ﬁ/z%/// 3 POWER | POWER o
FORCPU | FOACPU | MEMORY EZ= %= Z ' 723
supeLyY F SUPPLY | SUPPLY 777
COOUING COOLING COOLING COOLING
MEMORY BATTERY BACKUP SP*CE FOR
TIME .OF - YEAR CLOCX BATTERY axor BATTERY BACK-UP
FLOPPY OISK SURSYSTEM
1103 MICROCOMPUTER CONSOLE POWER CONTROL
I
CABINET FRONT VIEW
) Expansion Cabinet
Option Power
Supply Panel v
SWITCHES SHOWN SET
FOR NODE AODRESS #3
o ¢
~In ¢
cmn
ca
]
D =
[ =]
=} L0104 MODULE
| =] ] SLOT #1
[T L0102 MODULE
SLOT #2
o § L0101 MODULE
N F : SLOT #3
= M L EMPTY
Cm ™ SLOT #4
mn N g L0100 MODULE
s1 SLOT #5
||
=] BLANK MODULE
| SLOT =8
i e
ol
X -8767
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1

asepIu] [D 2y,

S81 MODULE (0] P8 LINK
O SUPPLY ACLO MODULE MODULE MODULE

0z-¢

—O SUPPLY DCLO
-62V RET 50V RET 150V RET 150V -52V RET 150V
(o) (o] 0o .~ 0 (o] B o) p o (o)
/P16
NS n3 ORET ‘B 5.0 V
J3 P2
L
-5.2 FROM CPU
POWER SUPPLY Pl P
13
] 50V
RET
F ROM SWITCHED \ 120 v, 60 . \_ACLO o
OUTLET IN CABINET : DCLO 52V
\ AC POWER CONTROLLER N L
H7100 POWER SUPPLY
(WITH H7101 -5.2V REGULATOR)

TK -9099

CI780 Power Distribution
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The CI780 on the VAX 8600/8650

The CI Port hardware for the VAX 86xx CPU family resides on the SBI Bus.
Therefore, the same four boards that compose the CI780 for the VAX 780 are used on

the VAX 8600 and 8650.
VAX
8600
MEMORY
3.
2 SBIA1
L~ 4
SBIBUS
SBIAO ]
uBA uBA uBA Ci780
L
r ---------------------------- J '
' |
! 4
| r
| i
| |
1 |
| i
| |
{ |
1 |
i |
sa DATA PACKET LINK | ®TXPATH A
INTERFACE PATH BUFFER INTERFACE [¢————RX PATH A
r.gg‘:‘-i M;)DULE MODULE MODULE | & TXPATHS
Lot
02 Lo101 L0100 AX PATH 8
TK-8150
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Installing the CI780 on the VAX 8600/8650

® Installing the CI780 adapter on the VAX 86xx is easier than installing one on
the VAX 780 because you do not have to worry about power supplies or
backplane installation. In the 86xx, the necessary power supplies and
backplane are already there.

® The CI780 boards go in slots 21 through 24 on the I/O cardcage as shown

below.
oot o g Font vaw o
ovr e} nowsn UNTRGL Panel
mo2 =TT TS T T+ ACKPLANE
- Dol .
Nosvisaviewe] v v | av)aviev! T
_@ i (o] : :- 0 :sme
. o ! @
SUPPLY WS QAL 1AL/
- AR
wvmowy | cowea aous wa
FRONT TMO CAN
O o CIRCT SAtAKER Tovowoss  matstuwct L oy
@ wean SATITAT SacyP LT o) @
& cmcuer smsanen
MR - 14665
OPTION MODULE BACKPLANE S_L_(E
Cl780-MA LO100 vo 24
Cl780-MA Lo101 o] 23
Ci780-MA L0102 [74¢] 22
C1780-MA L0104 170 21
0886-AA L0202 ABUS 04
0886-AA L0203 ABUS 0S
ow780-MaA ma273 170 14
OW780-MA mM8272 170 13
DW780-MA mg271 170 12
DW78C-MA MB270 170 1"
FPBG-AA L0213 CPU 07
FPBG-AA L0212 CcPy o8
MS86-8 L0200 MEMORY 01-08
MSB86-CA L0225 MEMORY .
MS86-8/CA L9200 MEMORY 05.08
MS868-8/CA L0222 MEMORY 09
TU81 M8739 170 02
UDABO M7488 (%] 03
UDASO M7485 170 [+ 2
DW780-MA MB8270 170 06
DW780-MA M8271 170 07
OW780-MA M8272 170 [o]:}
OW780-MA M8273 170 09

“NSTALLED IN SLOTS 01, 03, 08, AND 07,

MAO0188-0113

Internal Option Module Installation
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— 131
NCEE
The CIBCI Interface

® The CIBClI s the interface used to connect a VAXBI system (82xx, 83xx, 85xx,
87xx, 88xx) to the CI Cluster.

® The CIBCI adapter is partitioned into two separate hardware interfaces: one
host processor interface and one computer interconnect port adapter interface.
These interfaces consist of the following major components.

- Two Eurocard T-series modules
a. Adapter control module (BAC) T1017
b. Adapter data module (BAD)T1018
- Three extended hex L-series modules
a. Link interface module (ILI) L0100
b. Packet buffer module (IPB) L0101
c. Data path module (CDP) L0400

cPu
STAR
TX/RX A/, [ | COUPLER A
MEMORY “ “ ciect STAR
TX/RX B COUPLER B
MK V8S0508
VAX Bl SYSTEM l l CIBCI (CIPA cabinet)

N

ol
MOOULE
T1017 I I
DATA PACKET TXPATH A
LINK /X PATH A
CIPA BUS ) PATH BUFFER MODULE T
MODULE MQDULE L0100 TX PA 2

L0400 L0101 le———— RX PATH B
BAD | |
MODULE

Ti018 ] ||

<

e amt—— S—— —— —— ———— —
-—m XP<

MK V8S-0509

3-29 The CI Interface



Location of the CIBCI Adapter (VAX 82xx, 83xx)

® The following figures show the module layout for VAX 82xx and 83xx family
computers. The CIBCI host processor interface goes in any two unoccupied option
slots.

e Slot K1J1 always contains the primary CPU module. The CIBCI option is
installed so that the BAC module is always to the left of the BAD module.

VAXBI
CARDCAGE

PROCESSOR
MODULE

K2 K1

v - A

r N 7 R
J6 JS J4 J3 J2 N J6 JS 44 43 92 N

VAXBI NODE
1D NUMBER

Top View of VAXBI Slot Cabinet
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Location of the CIBCI Adapter (VAX 85xx, 87xx, 88xx)

The CIBCI host processor interface (BAC and BAD modules) goes in either Bl cage
assembly, while the remaining boards of the port adapter interface go in the external
CIPA cabinet.

EXPANSION CABINET EXPANSION CABINET

FRONT END CABINET (H9652) (H9652)
(H9652) CPU CABINET (H9650) (OPTIONAL) (OPTIONAL)
T BLOWER ASSEMBLY
EXPANDER MODULAR POWER SUPPLIES (MPS EXPANDER BOX EXPANDER BOX
BOX s
3 Z
3 Lo £S5 |- o
Bz - (<] 28 |ala
é Eu D I X | X
g189 |2 8253
EXPANDER - ; EXPANDER BOX EXPANDER BOX
BOX <
: \
50 HERTZ \
TRANSFORMER
(OPTIONAL) H876 POWER NEOX
AC INPUT || CONTROL

MXV86-1935

NOTE: BBU (BATTERY BACKUP UNIT) IS OPTIONAL

BAC AND BAD
GO IN EITHER CAGE

VAX 8700/8800 System Cabinet Layout
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CIPA MOUNTING BOX
OP MODULE PB MODULE LINK MODULE
PS PS
ACLO DOCLO RTN +50V RTN  +50V RTN +50V .53V
?em 085 O o] o] Q o] ? Q
! 33 BACKPLANE Ja IS |
by
| 2 7
- 34 | 32
8.3V +5.0V
DCLO +5.0V RETURN
ACLO
FROM SWITCHED
OUTLET IN 120 V, 60 Hz H72020 POWER SUPPLY
CABINET AC POWER _.] ( WITH H7200 +5V REGULATOR )
CONTROLLER \ AND H7216 - 53V REGULATOR
b

CIPA Power Distribution

The CI Interface
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The

CIBCA-AA Interface

The CIBCA-AA is used to connect a VAXBI system (83xx,85xx,éaxx,
62xx) to the CI cluster.

The CIBCA-AA adapter is composed of two separate hardware modules:

a. T1015 port controller
b. T1025 link/packet buffer

The CIBCA is functionally identical to the CIBCI: provides buffered
parallel-to-serial communications between the BI bus and the CI bus.

The T1015 (port controller) manages the operation of the T1025 via
the CI Link Protocol (CILP) bus.

STAR
COUPLER A

STAR
COUPLER 8

PORT
CONTROLLER
T1018

‘-—

= TX PATH A
[ RX PATH A
== TX PATH 8

o= RX PATH B

” - LINK/PACKET
(o sureen
T1028
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CIBCA Installation Highlights

© The CIBCA modules occupy any two adjacent slots in the BI
card cage.

© The "preferable” order is with the port controller module in the
lower numbered slot. TO 4pe "‘_‘ﬁf:“r
k..

© The CIBCA-AA uses microcode £ iCIBCA;BI
'~ the console media on(f?ffeg boot.

o The CIBCA-BA uses microcode file CIBCB.BIN which ig resident on
EEPROM s0 is not loaded at system boot. Use update utility EVGDA
to manually load CIBCB.BIN from console into CIBCA interface.

which is loaded from

VAXSt VAXSBI
CARD CAGE CARD CAGE
(FRONT) (FRONT)
(g v
g TR -
o v P
e 7 hy
e .
%1
> P
) - =
T108 MoOULE T1025 MooULE a
T1048 MoOULE T1015 MoOULE
PONENT SIOE
COMPONENT $i0§ com s
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Location of CIBCA Adapter (VAX 8500)

© CI cables attach directly to the BI backplane.
© BI node number determined by encapsulated plug.

© CI node number determined by backplane jumpers (no switchpacks
on CI adapter). '

© Backplane jumper assignment is the same for CIBCA-AA and CIBCA-BA.

MEMORY

fA\
VAXS! WITH
CISCA-8A
MOOULES
[T
e g '
o ‘. O=
\
a )
INTERFACE
CABLES

A 199087

CIBCA-BA Adapter in a VAX 8500 Series
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CI Port Diagnostics

Lesson Introduction
Three major diagnostic tools are available for testing the CI Interface.

The repair diagnostics test each section of the hardware one at a time. After

checking the condition of the Data Path, ALU, and microsequencer, small microcode Lowes +
routines ue@@jwmwwwﬁf the Level
individual pieces of the CI hardware. These require exclusive use of the CI Port and

will call out the failing FRU. STAND Bloner

The functional diagnostics test the CI Port using the actual functional microcode.
These are used to check the CI's ability to execute each of the functions that the
standard microcode supports. They also require exclusive use of the CI Port.

The CI Exerciser is simply a venficatlon of the CI Port’s ability to communicate with
a remote node. This exerciser will user the hardware and software that the
operating system uses. It functions in conjunction with the operating system and
does not interfere with any phase of the VAXcluster.

‘Lesson Objectives

1. State the purpose of each CI diagnostic and describe when each should be
used.

2. Describe how to prepare for and run each CI diagnostic.
3. Verify the correct operation on the CI Port.

4. Verify the integrity of the CI Bus.

5. Identify the failing FRU in the CI Port.

Lesson OQutline

Diagnostic Introduction
CI750 Repair Diagnostics
CI780 Repair Diagnostics
CIBCI Repair Diagnostics
CI Functional Diagnostics
CI Exerciser

-REEEL
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CI Port Diagnostics
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CI DIAGNOSTIC SUMMARY

REPAIR DIAGNOSTICS (Level 3)

C1750 C1780 "CIBCI
(750) (780,86xx) (82xx,83xx,85xx,88xx)
ECCGA EVCGA EVCKA
ECCGB EVCGB EVCKB
ECCGC EVCGC EVCKC
ECCGD EVCGD EVCKD
ECCGE EVCKE
EVCKF
EVCKG
CIBCA-AA CIBCA-BA
(83xx,88xx) , (83xx,88xx,62xx)
EVGCA N EVGEE (EVGEK)
EVGCB cﬁvhbﬁ” EVGEF (EVGEL)
EVGCC/ (EVGCL) 'Tﬁ&: ey EVGEG (EVGEM) :
EVGCD (EVGCM; ,ngspgb EVe DA (CIBCB:. L BN)
EVGCE \{ EVGC / et
N R’bbél\li(é!? \’ upbﬁ”’r:( bEPﬁtM /bCC’D‘.

o CIBCA repair level diagnostics need repair level microcode to
run properly (name of this microcode file is given in parenthesis).

o Test the detailed hardware operation of the CI adapter.

5N G

FUNCTIONAL DIAGNOSTICS (Level 3) S~ Ff# v 3w

s

o EVGAA and EVGAB are used on all CI interfaces.

o Test the functional operation of the CI adapter when connected to
a star coupler,

® Use of Event Flag 1 is important when running functionals.

: ET A AFTE
jé¥7 Clear = use microcode that is already loaded > e ____lf
§et = load new microcode from load device LOoADNG DI1AG,

Feis 6
CI EXERCISER (Level 2R) ;

“ ,;a MUST BE INSTALLED
' "[T5 A SAVESET - NCT NORANLLY 6N S557E,
o Used to test communxcatlon betweeen nodes within a CI cluster.

o Used to find a failing node or verify a repair.
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Diagnostic Summary

Repair Diagnostics (Level 3)

CIBCI (82xx,83xx,
CI780 (780,86xx) 85xx,87xx,88xx)

EVCGA _EVCKA
EVCGB " EVCKB
EVCGC /" BVCKC

ECCGD EVCGD y EVCKD
ECCGE / EVCKE
/ EVCKF
’ EVCKG
Functional Diagnos’giés evel 3)

e EVGAA and E‘}VGAB are used on all CI Interfaces.
e Testthe funi;tional operatiomof the hardware and the microcode of CI Port.
® The use of Event Flag 1 isimportant when running functional diagnostics.

Clear = use microcode that is alreadinloaded
Set = load new microcode from load deice

CI Exerciqer (Level 2R)
] Used to test communications between nodes.
o U/s’ied to find a failing node.

® Used to verify a repair.
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Using the Autosizer on a CI Port

"~ @ Attaching the necessary devices in order to run repair or functional
diagnostics on the CI Port can be facilitated by using the EVSBA/autosizer.

® The user should verify that the node number found by the autosizer is the true
node number. This is best done by running EVSBA in the Self-Test mode.

DS> RUN EVSBA/SEC:SELFTEST
AEE—

COMMAND?  SIZE.
IAUTOMATIC SIZING PROGRAM.

!THIS IS A TOOL AND NOT A DIAGNOSTIC PROGRAM.

bS)ATTACH KA86 HUB KAO YES YES 1FFF 0
DS>ATTACH SBIA HUB SIO
DS>ATTACH DW780 SIO DWO 3 4 ! UNIBUS I/0 SPACE NUMBER 0
gt
. ¥ ~NoDE
DS>ATTACH CI780 SIO PAAD 14 01 (?
COMMAND? CHANGE PAAO NODE
ENTER VALUE: DECIMAL 0 THRU 255: 4
COMMAND? ATTACH
COMMAND? EXIT

End of run, 0 errors detected, pass count is 1, time is 17-jan-1987 17:26:25.14

® Note that the order of commands entered by the user to change the node
number was:

SIZE i
~CHANGE
/ ATTACH
| ExIT
| SELECTPAAO

CI Port Diagnostics 4-6 CI Port Diagnostics



Booting Into the Diagnostic Supervisor on a VAX-11/750

® To boot from a disk, insert the disk from which you are booting. From the
console mode, type:

>>> INITIALIZE
>>> B/10 ddcu

where:

‘dd = the two character device code of the boot device

¢ = the channel adapter to which the boot device is attached

u = the drive number of the boot device

For example: |

>>> 8/10 oMA0 -- boots from an RKO07 on drive 0 of channel adapter A
>> 3»/10 pBaa -- boots from a MASSBUS disk on drive 0

® To boot from the console TU58, insert the appropriate tape cartridge. From
the console mode, type:

>>> INITIALIZE
>>> B DDAO

Once the Diagnostic Supervisor has been loaded and started it will identify
itself and issue its user prompt:

DS>
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Repair-Level Diagnostics for the CI750

>>>8/10 DMA1
%%

DIAGNOSTIC SUPERVISOR. ZZ-EXSAA- 6.10-323 15-MAR 1983 10:04:46
DS> ATTACH CI750 CMI PAAOD 15 4 2

0s> SELECT  PAAO

DS> SHOW SELECT

_PAAO0 CI750 HUB  40F3E000 SLOT=15. BR=4. Node-2.

DS> LOAD ECCGA
DS> SET TRACE
DS> START

Program CI750 - ECCGA Repair Level, revision 1.0, 13 tests,
at 10:10:11.57.
Testing: _PAAQ

Test 1: CNFGR REG - LONGWORD WRITE ACCESS
Test 2: CNFGR REG - LONGWORD READ ACCESS TEST
Test 3: CNFGR REG - LONGWORD READ/WRITE TEST
N7 Test 4: CIPA TIME OUT TEST

(5 Jest 5: RCV FILE - ADDRESS TEST

.x\“ '3’7‘ Test 6: RCV FILE - DATA PATH TEST

“‘:*{;P\ Test 7: XMIT FILE - ADDRESS TEST

|7 g\}:frest 8: XMIT FILE - DATA PATH TEST

€' Test 9: XMIT FILE - READ/WRITE COUNTER TEST

(¢ Test 10: CMMD ADDR REG - READ/WRITE AND DATA PATH TEST
Test 11: CMMD ADDR LO REG - READ INCREMENT TEST
NEEb‘) Test 12: CIPA BUS - DATA PATH TEST
? Tes; 13: RCV/XMIT FILE COUNTER SEQUENCE TEST
g C+ .. End of run, 0 errors detected, pass count is 1,
time is 15-MAR-1983 10:10:25.39
os>

ECCGA Printout
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Repair-Level Diagnostics for the CI750 (Cont.)
e ECCGA
- First of five repair-level diagnostics for the CI750.

- Thirteen tests:

Tests 1-11 will run without the CIPA present.
Tests 12 and 13 require the CIPA.

® Sections

REGISTER CNFGR, PMCSR, MADR, MDATR Registers

® Operation

Event Flag 5 is used to change the WCS tests for 3K.

QUICK is not implemented in this diagnostic.

Execution time for ECCGA is 3 seconds

No Summary report is issued by this program.
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Repair-Level Diagnostics for the CI750 (Cont.)

DS> LOAD ECCGB
DS> SET TRACE
DS> START

Program: CI750 - ECCGB Repair Level, revision 1.1, 27 tests,
at 10:12:17.64.
Testing: _PAAO

Test 1: BUSIB/IBIN DATA PATHS TEST

Test 2: PMCSR ACCESS TEST

Test 3: PMCSR - BIT READ/WRITE TEST
Test 4: MAINTENANCE INITIALIZE TEST
Test 5: MADR/BUS MD DATA PATHS TEST
Test 6: LOCAL STORE DUAL ADDRESS TEST
Test 7: LOCAL STORE READ/WRITE RAM TEST
Test 8: LOCAL STORE DYNAMIC MEMORY TEST
Test 9: INTERLOCKED READ/WRITE TEST
Test 10: VCDT- READ/WRITE RAM TEST

Test 11: VCDT DUAL ADDRESS TEST

Test 12: VCOT DYNAMIC MEMORY TEST

Test 13: CONTROL STORE - OUAL ADDRESS TEST

Test 14: CONTROL STORE - READ/WRITE RAM TEST
Test 15: CONTROL STORE RAM DYNAMIC MEMORY TEST
Test 16: CONTROL STORE ROM INSERTION TEST
Test 17: REGISTER DUAL ADDRESS TEST
Test 18: BUSIB SOURCE=LIT DEST=LS[LIT]
Test 19: BUSIB SOQURCE EQUALS ALU
Test 20: BUSIB DESTINATION IS VCDT[LIT]
Test 21: BUSIB SOURCE EQUALS LS[LIT]
Test 22: BUSIB SOURCE EQUALS VCDT{LIT]
Test 23: BUSIB DESTINATION EQUALS LS[INDEX]
Test 24: [INDEX REGISTER SA0/SA1 CHECK
Test 25: BUSIB SOURCE LS[INDEX]
Test 26: BUSIB DESTINATION EQUALS LS[XLATE]
Test 27: BUSIB SOURCE EQUALS LS[XLATE]
End of run, O errors detected, pass count is 1,
time is 15-MAR-1983 10:16:20.77
DsS>

ECCGB Printout
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Repair-Level Diagnostics for the CI750 (Cont.)

e ECCGB
- Second of five repair-level diagnostics for the CI750.

- Twenty-seven tests.

® Sections
REGISTER CNFGR, PMCSR, MADR, and MDATR
Registers
LS__VCDT Local Store/VCDT Tests
CONTROL__STORE Control Store Tests
IB__ SRC__DST Bus IB Source and Destination Tests

® Operaticn
- EventFlag5 is used to change the WCS tests for 3K.
- QUICK is not implemented in this diagnostic.

Execution time for ECCGB is 4 minutes.

- No Summary report is issued by this program.
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Repair-Level Diagnostics for the CI750 (Cont.)

DS> LOAD ECCGC
DS> SET TRACE
0S> START

Program: CI750 - ECCGC Repair Level, revision 1.0, 37 tests.
at 10:18:23.92.
Testing: _PAAD

2911 SEQUENCER JUMP TEST

CONTROL STORE PARITY ERROR TEST

"2901" RAM DUAL ADDRESS TEST

"2901" RAM/Q STUCK BIT TEST.

"2901" RAM/Q REGISTER SHIFT,

"2901" ALU FUNCTION TEST.

"2901" CONDITION CODE Z BRANCH TEST.

"2901" CONDITION CODE N BRANCH TEST.

"2901" CONDITION CODE V BRANCH TEST.

: "2901" CONDITION CODE C BRANCH TEST.

: 2911 SEQUENCER UPC+1 TEST

: 2911 SEQUENCER JSR TEST

: POP!!t MICROSTACK

: BUS IB<00> BRANCH TEST

: BUS IB<08> BRANCH TEST

: BUS IB<12> BRANCH TEST

: BUS IB<15> BRANCH TEST

: BUS IB<20> BRANCH TEST

: BUS IBK21> BRANCH TEST

: BUS 1IB<24> BRANCH TEST

: BUS IB<31> BRANCH TEST

¢ BUS IBC10><09> BRANCH TEST

: BUS IB<14><13> BRANCH TEST

: BUS IB<26><33> BRANCH TEST

: BUS IB<26><25> BRANCH TEST

: BUS IB<19><18><17><16> BRANCH TEST

: MAINTENANCE TIMER DISABLE BRANCH

: TICK BRANCH TEST

: REGISTER WRITTEN BRANCH T1

: REGISTER WRITTEN BRANCH T2

: POWER FAIL TEST WITH POWER FAIL DISABLE SET

Test : XBOR - PORT INITIATED WRITE TEST

Test : CMMD ADDR REG - PORT INITIATED WRITE TEST

Test 37: BYTE MASK - PORT INITIATED WRITE TEST
End of run, 0 errors detected, pass count is 1,
time is 15-MAR-1983 10:20:51.02

DS>

Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
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Test
Test
Test
Test
Test
Test
Test
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ECCGC Printout
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Repair-Level Diagnostics for the CI750 (Cont.)
e ECCGC
- Third of five repair-level diagnostics for the CI750.

- Thirty-seven tests:
Tests 1-31 and 35-37 run in the default section.

Tests 32-34 are Manual Intervention Tests.

® Sections
SEQUENCER 2911 Sequencer Tests
ALU 2901 ALU Tests
BRANCH Microcode Branch Tests
MANUAL Manual Intervention Test

° Evenf. Flags

- Flag5isused to change the WCS tests for 3K.

- Flag 6is used for microlooping. << fpoz MANU FACTURING U SE o/
® Operation

- QUICK is not implemented in this diagnostic.

- Execution time for ECCGC is 2 minutes and 28 seconds (excluding the
Manual Intervention Test).

- No Summary report is issued by this program.
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Repair-Level Diagnostics for the CI750 (Cont.)

0S> LOAD ECCGD
DS> SET TRACE
DS> START

Program CI750 - ECCGD Repair Level, revision 1.2, 31 tests,
at 10:34.27.32.
Testing: _PAAO

: EXTERNAL BUS LONGWORD WRITE TQ MEMORY TEST

: LOCAL STORE PARITY ERROR TEST

DYNAMIC LOCAL STORE MOVING INVERSIONS

DYNAMIC VCDT MOVING INVERSIONS

EXTERNAL BUS LONGWORD READ TO MEMORY TEST

EXTERNAL BUS INTERLOCK READ TO MEMORY TEST

EXTERNAL BUS INTERLOCK WRITE TO MEMORY TEST

EXTERNAL BUS LONGWORD WRITE TO NXM TEST

: CORRECTABLE READ DATA TEST

: UNCORRECTABLE READ DATA TEST

: EXTERNAL BUS EXTENDED WRITES TEST

: EXTERNAL BUS EXTENDED READS TEST

: EXTERNAL BUS MASK REGISTER TEST

: INTERRUPT TEST

: MTE DURING INTERRUPT TEST

: CIPA BUS PARITY ERROR (CBPE) TEST

: SUSPEND AND EXECUTE TEST

: PACKET BUFFER QUT/IN REG LOOPBACK TEST

: PACKET BUFFER SELECT TEST

: QUTPUT PARITY ERROR TEST GENERATED BY PBIR

: TRANSMIT BUFFER "A" PATH/ADDR CHECK

: TRANSMIT BUFFER "B" PATH/ADDR CHECK

: RECEIVE BUFFER "A" PATH/ADDR CHECK

: RECEIVE BUFFER "B" PATH/ADDR CHECK

: TRANSMIT BUFFER "A" SA1/SA0

: TRANSMIT BUFFER "B" SA1/SA0

: RECEIVE BUFFER "A" SA1/SAQ

RECEIVE BUFFER "B" SA1/SAQ

Test 29: FORCE RECEIVE BUFFER PARITY ERROR

Test 30: RECEIVE BUFFER "A" OVERFLOW TEST

Test 31: RECEIVE BUFFER "B" OVERFLOW TEST
End of run, 0 errors detected, pass count is 1,
time is 15-MAR-1983 10:33:17.24

DsS>

Test
Test
Test
Test
Test
Test
Test
Test
Test
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Test
Test
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Test
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ECCGD Printout
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Repair-Level Diagnostics for the CI750 (Cont.)

¢ ECCGD
- Fourth of five repair-level diagnostics for the CI750.

- Thirty-one tests.

® Sections
EXTBUF External Bus Tests (CMI)
PBUFFER Packet Buffer Tests

® Event Flags-- Flag 6 is used for microlooping. &— VSED BY MARVFACTURIANG
® Operation

- QUICK is not implemented in this diagnostic. |

- Execution time for ECCGD is 2 minutes and 24 seconds.

- No Summary report is issued by this program.
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Repair-Level Diagnostics for the CI750 (Cont.)

0S> LOAD ECCGE

0S> SET

TRACE

0S> START

Program C1750 - ECCGE Repair Level, revision 1.2, 15 tests,
at 10:35:51.34.

Testing:

Test
Test
Test
Test
Test
Test
Test

O o 0. -
s e ee 4% s es o

Test 10:
Test 11:
Test 12:
Test 13:
Test 14:
Test 15.

End

_PAAD

: INTERNAL MAINTENANCE LOOP TEST

INTERNAL MT LOOPBACK WHILE LOADING XMIT BUFFER TEST
INTERNAL MT LOOP TEST WITH ONE RCV BUF AVAILABLE
INTERNAL MT LOOP TEST WITH NO RCV BUF’'S AVAILABLE
INTERNAL MAINT LP WITH SWAP NODE ADDRESS

TRANSMIT BUFFER PARITY ERROR TEST
ALTERNATING PACKET BUFFER UNLOAD TEST

ARBITRATION TEST N+1+1

EXTERNAL MAINT. LOOP PATH "A"

EXTERNAL MAINT. LOOP PATH "B~

EXT. MAINT. LOOP "RECEIVERS DISABLED"

EXT. MAINT. LOOP "ABORTING TRANSMISSION"

"ACKNOWLEDGE TIMEQUT"™ TEST

of run, 0 errors detected, pass count is 1,

time is 15-MAR-1983 10:37:15.73

0s>

ECCGE Printout
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Repair-Level Diagnostics for the CI750 (Cont.)
e ECCGE
- Fifth of five repair-level diagnostics for the CI750.
- Fifteentests: 2& S+

Tests 1-5 and 8-15 run in the default section.

Tests 6-7 run only in the manual intervention section. ProMPT 70 PR
T cHAPGE A
. 5 w i T’C./f' S
® Sections
INT_MLOOP Internal Maintenance Loop Tests
EXT_MLOOP External Maintenance Loop Tests
MANUAL Manual Intervention Tests

® Event Flags
- Flag6is used for microlooping.

- Flag 7 should be set if the extended-header jumper is installed. This
affects Test 15 (Acknowledge Timeout Test).

Flag 8 should be set if the extended-acknowledge-timeout jumper is
- "“'\ installed. This affects Test 15 (Acknowledge Timeout Test).

- A
- fi‘lag 10, when set, allows as many as 64 no-response retries when mnning

Tests 11 and 12 (External Maintenance Loop Path Tests). s =7 //~
Ruwad iNG O Besy

° . CLUS‘TZ—& so TRAFIC
Operation beEsa) TI MAKE DIAG
IMEOUT
- QUICK feature is not implemented in this diagnostic.

- Execution time for ECCGE is 40 seconds (excluding Manual Intervention
Tests).

- No Summary report is issued by this program.
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Attaching Devices on a VAX-11/780

DS> ATTACH CI780 HUB PAA0 14 4

1 4
BR number

\u,

TR number

Device name

Attaching Devices on a VAX 8600

DS> ATTACH SBIA HUB SIO
DS> ATTACH CI780 SIO PAAQ 14 4 {

419

node address switch

setting
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Booting in the Diagnostic Supervisor on a VAX-11/780

® When booting from a disk, insert the standard console floppy diskette and the
disk from which you are booting, and type:

>>> BOOT Sgn
where:

S = Diagnostic boot

g = Genericdrive type (B for an RP drive, R for an RM drive, M for an RK

drive)
n = Drive number
For example:

>> BOOT SBO - boots from drive unit 0 of an RPQ6
® When booting from the console floppy, inserﬂthe load path floppy diskette,
and from console mode type: &Ob 14
>>> HALT : T H ‘ 5
>>> INITIALIZE 5E G
UVSF 9 A

>>> UNJAM 1
>>> LOAD/START:FEQQ ESSAA.EXE [ ~ (‘(‘ iﬁkBLE o
>>> START 10000 FLO f B @cﬂ/ |

Once the VDS has been loaded and started it will identify itself and issue its
user prompt:

0s>
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Booting in the Diagnostic Supervisor on a VAX 8600

® When booting from a non-console disk, insert the standard console RL02 disk
and the disk from which you are booting and type:

>>> BOOT/R5:10 <device>
where:

device = aone to three character mnemonic (such as DUO or CS1) that is
appended to BOO.COM to form a file name that will be used to boot
the operating system; if no device is specified, DEFBOO.COM will
be used

For example:

>>> 800T/Rs:10 DUo -- loads R5 with 10 and invokes DUOBOO.COM

>>> BOOT/R5:10/NOSTART -- loads RS, runs DEFBOO.COM, waits for further input
® When booting from a console disk, enter the following command:

>>> QEDSAA

Once the VDS has been loaded and started, it will identify itself and issue its
user prompt:

DS>
S ET QUET gpa PRINTS BogT)
myﬁﬂl & FiLE DvRInG

%»>% -/ BooT
57) ¥ D RS XKAX XL E
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Repair-Level Diagnostics for the CI780

0S> ATTACH SBIA HUB SIO

DS> ATTACH C1780 SIO PAAO 14 4 7
DS> SEL PAAO

0S> LOAD EVCGA

DS> SET TRACE

DS> START

Program: CI780 - EVCGA Repair Level, revision 1.0, 31 tests,
at 08:51:07.21
Testing: PAAQ

Test t: CONFGR REG - LONG WORD WRITE ACCESS TEST
Test 2: CONFGR - BYTE/WORD WRITE ACCESS TEST
Test 3: CONFGR - READ ACCESS TEST

Test 4: CONFGR - READ/WRITE TEST

Test 5: BUSIB/IBIN DATA PATHS TEST

Test 6: PMCSR ACCESS TEST

Test 7: PMCSR - BIT READ/WRITE TEST

Test 8: MAINTENANCE INITIALIZE TEST

Test 9: MADR/BUS MD DATA PATHS TEST

Test 10: LOCAL STORE DUAL ADDRESS TEST

Test 11: LOCAL STORE READ/WRITE RAM TEST
Test 12: LOCAL STORE DYNAMIC MEMORY TEST
Test 13: INTERLOCKED READ/WRITE TEST
Test 14: VCDT - READ/WRITE RAM TEST
Test 15: VCOT DUAL ADDRESS TEST
Test 18: VCDT DYNAMIC MEMORY TEST
Test 17: CONTROL STORE - DUAL ADDRESS TEST
Test 18: CONTROL STORE - READ/WRITE RAM TEST
Test 19: CONTROL STORE RAM DYNAMIC MEMORY TEST
Test 20: CONTROL STORE ROM INSERTION TEST
Test 21: REGISTER DUAL ADDRESS TEST
Test 22: BUSIB SOURCE=LIT DEST=LS[LIT]
Test 23: BUSIB SOURCE EQUALS ALU
Test 24: BUSIB DESTINATION IS VCDT[LIT]
Test 25: BUSIB SOURCE EQUALS LS{LIT]
Test 26: BUSIB SOURCE EQUALS VCDT[LIT]
Test 27: BUSIB DESTINATION EQUALS LS[INDEX]
Test 28: INDEX REGISTER SAQ/SA1 CHECK
Test 29: BUSIB SOURCE LS[INDEX]
Test 30: BUSIB DESTINATION EQUALS LS[XLATE]
Test 31: BUSIB SOURCE EQUALS LS[XLATE]
End of run, 0 errors detacted, pass count is 1,
time is 28-Aug-1986 08:52:29.40
0s>

EVCGA Printout

CI Port Diagnostics 4-22



Repair-Level Diagnostics for the CI780 (Cont.)
¢ EVCGA

- First of four repair-level diagnostics for the CI780.

- Thirty-one tests.

® Sections
REGISTER CNFGR, PMCSR, MADR, MDATR Registers
LS__VCDT Local Store/VCDT Tests
CONTROL__STORE Control Store Tests
IB__SRC__DST Bus IB Source and Destination Tests
. i \ 5 fi)(& e}
® Operation " A e N
- EventFlag5is used to change the WCS tests for 3K C)A)LY Z K ol ERK

- QUICK is not implemented in this diagnostic.

Execution time for EVCGA is 1 minute, 30 seconds

No Summary report is issued by thls program.
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Repair-Level Diagnostics for the CI780 (Cont.)

DS> LOAD EVCGB
DS> START

Program: CI780 - EVCGB Repair Level, revision 1.), 32 tests,

at 08:53:00.67.
Testing: _PAAO

Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Taest
Test
Test
Test
Test

O 00 N O D W N -
s s es ss ss es se ee

2911 SEQUENCER JUMP TEST

CONTROL STORE PARITY ERROR TEST
"2901" RAM DUAL ADDRESS TEST

"2901" RAM/Q STUCK BIT TEST.

»2901" RAM/Q REGISTER SHIFT.

"2901" ALU FUNCTION TEST.

"2901" CONDITION CODE Z BRANCH TEST.
*2901" CONDITION CODE N BRANCH TEST.

: "2901" CONDITION CODE V BRANCH TEST.

10: "2901" CONDITION CODE C BRANCH TEST.
2911 SEQUENCER UPC+1 TEST

2911 SEQUENCER JSR TEST

POP!! MICROSTACK

11:
12:
13:
14:
15:
16:
17:
18:
19:
20:
21:
22:
23:
24:
25:
26:
27:
28:
29:
30:
31:

BUS
BUS
BUS
BUS
BUS
BUS
BUS
BUS
BUS
BUS
BUS
BUS
BUS

IB<00> BRANCH TEST
IB<08> BRANCH TEST
IB<12> BRANCH TEST
I8<15> BRANCH TEST
1B<20> BRANCH TEST
IB<21> BRANCH TEST
I1B<24> BRANCH TEST
IB<31> BRANCH TEST
18<10><09> BRANCH TEST
IB<14><13> BRANCH TEST
1B<26><22> BRANCH TEST
1B<26><25> BRANCH TEST
IB<19><18><17><16> BRANCH TEST

MAINTENANCE TIMER DISABLE BRANCH TEST

TICK BRANCH TEST

REGISTER WRITTEN BRANCH T1

REGISTER WRITTEN BRANCH T2

POWER FAIL TEST WITH POWER FAIL DISABLE SET

End of run, 0 errors detected, pass count is 1,

time is 28-Aug-1986 08:53:32.22

0s>

EVCGB Printout
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Repair-Level Diagnostics for the CI780 (Cont.)

e EVCGB
- Second of four repair-level diagnostics for the CI780.

- Thirty-two tests:

Tests 1-31 run in the default section.
Test 32 runs only in the manual section.

® Sections
SEQUENCER 2911 Sequencer Tests
ALU 2901 ALU Tests
BRANCH Microcode Branch Tests
MANUAL Manual Intervention Test

e Event Flags
- /F}agﬁ”fé’ used to change the WCS tests for 3K.
- Flag 6 is used for microlooping.

® Operation
- QUICK is not implemented in this diagnostic.

- Execution time for EVCGB is 52 seconds (excluding the Manual
Intervention Test).

- No Summary report is issued by this program.
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Repair-Level Diagnostics for the CI780 (Cont.)

0S> LOAD EVCGC
DS> START

Program: CI780 - EVCGC Repair Level, V1.0, revision 1.0, 32 tests,

at 08:56:23.66
Testing: _PAAO

EXTERNAL BUS LONGWORD WRITE TO MEMORY TEST
LOCAL STORE PARITY ERROR TEST

DYNAMIC LOCAL STORE MOVING INVERSIONS

DYNAMIC VCDT MOVING INVERSIONS

EXTERNAL BUS LONGWORD READ TO MEMORY TEST

EXTERNAL BUS INTERLOCK READ TO MEMORY TEST

EXTERNAL BUS INTERLOCK WRITE TO MEMORY TEST

EXTERNAL BUS LONGWORD WRITE TO NXM TEST ";XC'T' RuUS
COMMAND ADDRESS REGISTER TEST e

: EXTERNAL BUS EXTENDED WRITES TEST <\// = S EES —

Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test

© 0 N DWW N
e e 4t e ee ss  we we  ae

: EXTERNAL BUS EXTENDED READ TEST —
: EXTERNAL BUS MASK REGISTER TEST AMNOT CL
: INTERRUPT TEST
: MTE DURING INTERRUPT TEST
: COMMAND TRANSMIT ERROR (CXTER) TEST
: SUSPEND AND EXECUTE TEST
Test 17: PACKET BUFFER OUT/IN REG LOOPBACK TEST
Test 18: OUTPUT PARITY ERROR TEST GENERATED BY LS
Test 19: INPUT PARITY ERROR (IPE) TEST
Test 20: PACKET BUFFER SELECT TEST
Test 21: QUTPUT PARITY ERROR TEST GENERATED BY PBIR
Test 22: TRANSMIT BUFF "A" PATH/ADDR CHECK
Test 23: TRANSMIT BUFF "B" PATH/ADDR CHECK
Test 24: RECEIVE BUFF "A" PATH/ADDR CHECK
Test 25: RECEIVE BUFF "B" PATH/ADDR CHECK
Test 26: TRANSMIT BUFFER A SA1/SAQ
Test 27: TRANSMIT BUFFER "B" SA1/SA0
Test 28: RECEIVE BUFFER A SA1/SA0
Test 29: RECEIVE BUFFER B SA1/SA0
Test 30: FORCE RECEIVE BUFFER PARITY ERROR
Test 31: RECEIVE BUFFER A OVERFLOW TEST
Test 32: RECEIVE BUFFER B OVERFLOW TEST
End of run, 0 errors detected, pass count is 1,
time is 28-Aug-1986 08:57:11.94
DsS>

-
-0

e ™
W OO awN

EVCGC Printout
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Repair-Level Diagnostics for the CI780 (Cont.)

e EVCGC
- Third of four repair-level diagnostics for the CI780.

- FEEEsts, 22 7

® Sections . : f;‘) 53)

EXTBUS — T ) External Bus Tests (SBI)
PBUFFER Packet Buffer Tests

® EventFlag 6 is used for microlooping. mpamcF, emLY
® Operation

- QUICK is not implemented in this diagnostic.

- Execution time for EVCGC is 1 minute, 19 seconds.

- No Summary report is issued by this program.

427
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Repair-Level Diagnostics for the CI780 (Cont.)

0S> LOAD EVCGD
DS> START

Program: CI780 - EVCGD Repair Level, revision 1.2, 15 tests,
at 08:57:54.35.
Testing: _PAAQ

sescscesecsnssescsssssss INFORMATIONAL MESSAGE**esesecsssessescevecces
TEST 10 AND 15 WILL ERROR IF CPU CLOCK SPEEDS ARE SET TO FAST OR
SLOW SPEEDS. CLOCK SPEEDS MUST BE SET TO NORMAL.

OSSP OSSRIL0SOPVS SO SONESIGIOOPPSEEIETIT RS PEISICOSOOOEPIOSSEEEUNESS

Test 1: INTERNAL MAINTENANCE LOOP TEST
Test 2: INTERNAL MT LOOPBACK WHILE LOADING XMIT BUFFER TEST
Test 3: INTERNAL MT LOOP TEST WITH ON RCV BUF AVAILABLE
Test 4: INTERNAL MT LOOP TEST WITH NO RCV BUF’S AVAILABLE
Test 5: INTERNAL MAINT LP WITH SWAP NGGE ADDRESS
Test 8: INTERNAL MAINT LP WITH SWAP NODE ADDRESS

9

Test 9: ALTERNATING PACKET BUFFER UNLOAD TEST
Test 10: ARBITRATION TEST N+I+1
Test 11: EXTERNAL MAINT. LOOP PATH "A"
Test 12: EXTERNAL MAINT. LOOP PATH "B"
Test 13: EXT. MAINT. LOOP "RECEIVERS DISABLED"
Test 14: EXT. MAINT. LOOP "ABORTING TRANSMISSION"
Test 15: "ACKNOWLEDGE TIMEOUT" TEST
End of run, 0 errors detected, pass count is 1,
time is 28-Aug-1986 08:58:04.94
DS>

EVCGD Printout
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Repair-Level Diagnostics for the CI780 (Cont.)

e EVCGD
- Fourth of four repair-level diagnostics for the CI780.

- Fifteen tests:

Tests 1-5, 8,9, and 11-14 run in the default section.
Tests 6, 7, il run only in the manual section.

_ ¢
- WK BrD. swiTcHes 5% 10
® Sections k’——; TesT L ?ioji//

INT_MLOOP Internal Maintenance Loop Tests
EXT__MLOOP External Maintenance Loop Tests
MANUAL Manual Intervention Tests

o Event Flags
- Flag 6 is used for microlooping.

- Flag 7 should be set if the extended header jumper is installed. This affects
Test 15 (Acknowleage Timeout Test).

- Flag 8 should be set if the extended acknowledge timeout jumper is
installed. This affects Test 15 (Acknowledge Timeout Test).

- Flag 10, when set, will allow as many as 64 no-response retries wherQ S ET IFown
running Tests 11 and 12 (External Maintenance Loop Path Tests). | gus¢ L

® Operation
- QUICK feature is not implemented in this diagnostic.

- Ezxécution time for EVCGD is 13 seconds (excluding Manual Intervention
Tests).

- NoSUMMARY report is issued by this program.
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Loading the Diagnostic Supervisor on a VAX 8200/8300

@ Insertthe RX50 diskette containing file EBSAA EXE into the console RX50
disk drive unit 0.

® Load the diagnostic supervisor program into physical memory by entering the
following CCL command at the console terminal:

>>> B/R5:10 CSA1L:
or

>>> B/R5:10 oug0 <4— Drive unit number

L— BI node number

e Identify the CIBCI adapter and its node configuration parameters to the
diagnostic supervisor program as follows:

0S> ATTACH CIBCI HUB PAAQ 6 4 0
® Select the CIBCI adapter:

DS> SELECT PAAO
® Show the unit selected as follows:

DS> SHOW SELECT
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Loading the Diagnostic Supervisor on a VAX 85xx/8700/8800

Insert the RX50 diskette containing file EZSAA.EXE into the PC380 console
system RX50 disk drive unit 0.

Load the diagnostic supervisor program resident on the PC380 console system
disk into physical memory by entering the following CCL command. Use the
PC380 console system keyboard as follows:

>>> @DIABGO
%%
DIAGNOSTIC SUPERVISORP .lela;DS>

Attach the CPU to its memory and the NBI adapters as follows:
_ pramazy CPT

DS> ATTACH KAAAA HUB KAO YES- cpo L
DS> ATTACH KARAA HUB KAL NO |~ cPe
DS> ATTACH MSAAA HUB MSO Nech o MEM

DS> ATTACH NBIA HUB NBIAO 0 ~—uu_ Per’fPT
DS> ATTACH NBIB NBIAO NBIBO 0 0 Bus

DS> ATTACH NBIB NBIAO NBIB1 1 0 — ADAPT
DS> ATTACH NBIA HUB NBIA1l 1 BuvsS
DS> ATTACH NBIB NBIA1 NBIBO 0 0 —

DS> ATTACH NBIB NBIA1 NBIB1 1 0 ~——

Identify the CIBCI adapter and its node configuration parameters to the
diagnostic supervisor:

DS> ATTACH CIBCI NBIBO PAAQ 6 4 0
Select the CIBCI adapter as the unit under test:
DS> SELECT PAAQ

Show the unit selected:

DS> SHOW SELECT

CI Port Diagnostics 4-31 CI Port Diagnostics



Repair-Level Diagnostics for the CIBCI

DS> LOAD EVCKA

0S> SET
0S> SET

FLAGS TRACE, HALT
EVENT FLAGS 4

DS> START/PASS:5

Program: CIBCI - EVCKA Repair level, revision 1.0, 28 tests,
at 00:24:40.75.
Testing: _PAAC

SET EVENT FLAG 4 FOR REV LEVEL OF BIIC IN TEST 3

Test 1:
Test 2:
Test 3:

ERROR INTERRUPT CONTROL TEST
DEVICE TYPE REGISTER TEST
BC AND CIBCI SELF TEST

REVISION LEVEL OF BIIC CHIP ON CIBCI IS: O

Test 4
Test 5
Test 6:
Test 7
Test 8
Test 9

Test 10:
Test 11:
Test 12:
Test 13:
Test 14:
Test 15:
Test 16:
Test 17:
Test 18:
Test 19:
Test 20:
Test 21:
Test 22:
Test 23:
Test 24:
Test 25:
Test 26:
Test 27:
Test 28:

End

: CNFGR - L WRITE ACCESS TEST
: CNFGR - L READ ACCESS TEST

R/W TEST OF DIAG BIT IN CNFGR

: CNFGR - L READ ACCESS TEST - AFTER DISABLING UCSREEN IN BCICR
: CNFGR - L READ ACCESS TEST - AFTER DISABLING STS IN BCICR
: PORT DATA REGISTER - R/W TEST - SOURCE IS B1

R/W TEST OF BUFFERED COMMAND ADDRESS REGISTER (BCAR)
R/W TEST OF BCMR

R/W TEST OF OMA REGISTER

RECEIVED COMMAND DATA PATH TEST

R/W TEST OF CNFGR, BCAR AND BCMR TAKEN ALTOGETHER

SIZE OF TRANSFER TEST

DMA FILE - R/W COUNTER TEST

DMA FILE - COUNTER SEQUENCE TEST

R/W TEST OF BCAR AND BCMR USING THE MASTER SEQUENCER

BICA ADDRESS REGISTER TEST

STOP TEST

PORT DATA REGISTER - CIPA DATA PATH TEST

WITH DIAG BIT CLEAR, R/W TEST OF BCAR

WITH DIAG BIT CLEAR, R/W TEST OF DMA REGISTER

CIPAPD REGISTER READ TEST (CIPA BUX READ TEST)

L READ ACCESS TEST OF LS AFTER DISABLING UCSREEN IN BCI CONTROL REG
NUACK TEST FOR NODE ADDRESS 200

L READ ACCESS TEST OF LS AFTER DISABLING STS IN THE BICSR

USER INTERRUPT CONTROL TEST

of run, 0 errors detected, pass count is 1,

time is 15-JUL-1985 00:24:52.74

Ds>

Trace Printout for Repair Diagnostic EVCKA
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Repair-Level Diagnostics for the CIBCI (Cont.)

EVCKA
- First of six repair-level diagnostics for the CIBCI.

- Twenty-eight tests.

Sectior.:

BAC BICA Control module
BAD BICA Data module
CIPA CIPA box

Event Flags

- Flag4isused tooutput revision level of BIIC chip in Test 3.

- Flag 5 determines whether the message pertainihg to the use of Event
Flag 4 will get printed at the start of the diagnostic.

Operation
- QUICK feature not implemented in this diagnostic.
- Ezxecution time is approximately 12 seconds.

- The summary report provides an error count by test number, no report is
generated if there are no errors.
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Repair-Level Diagnostics for the CIBCI (Cont.)

DS> LOAD EVCKB
DS> SET FLAGS TRACE. HALT
DS> START/PASS:5

Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test

0s>

Program: CIBCI - EVCKB Repair level, revision 1.0, 27 tests,

at 00:25:58.39.
Testing: _PAAQ

O ® N D U BN e

N N et et s e e e e e s e
- 0O WM NV RN - O -

N NN
D N e W

27:

N
~N

BUSIB/IB IN DATA PATHS TEST

PMCSR ACCESS TEST

PMCSR - BIT READ/WRITE TEST
INITIALIZE TEST

MADR/BUS MD DATA PATHS TEST

LOCAL STORE DUAL ADDRESS TEST
LOCAL STORE READ/WRITE RAM TEST
LOCAL STORE DYNAMIC MEMORY TEST
INVERLOCKED READ/WRITE TEST

VCDT - READ/WRITE RAM TEST

VCOT OUAL ADORESS TEST

VCDT DYNAMIC MEMORY TEST

CONTROL STORE - DUAL ADDRESS TEST
CONTROL STORE - READ/WRITE RAM TEST
CONTROL STORE RAM DYNAMIC MEMORY TEST
CONTROL STORE ROM INSERTION TEST
REGISTER DUAL ADDRESS TEST

BUSIB SOURCE=LIT DEST=LS{LIT]
BUSIB SOURCE EQUALS ALU

BUSIB DESTINATION IS VCDT[LIT]
BUSIB SOURCE EQUALS LS[LIT]

BUSIB SOURCE EQUALS VCDT[LIT]
BUSIB DESTINATION EQUALS LS[INDEX]
INDEX REGISTER SAQ/SA1 CHECK

BUSIB SQURCE LS[INDEX]

BUSIB DESTINATION EQUALS LS[XLATE]
BUSIB SOURCE EQUALS LS[XLATE]

End of run, 0 errors detected, pass count is 1,
time is 15-JUL-1985 00:29:37.92

Trace Printout for Repair Diagnostic EVCKB
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Repair-Level Diagnostics for the CIBCI (Cont.)
e EVCKB
- Second of six repair-level diagnostics for the CIBCIL.

- Twenty-seven tests.

® Sections
REGISTER CNFGR,PMCSR, MADR, MDATR Registers
LS__VCDT Local Store/VCDT Tests ‘
CONTROL__STORE Control Store Tests
IB__SRC__DST Bus IB Source and Dest Tests

_® EventFlag5 is used to change the WCS test for 3K.
® Operation
- QUICK feature not implemented.

- No Summary report is issued.
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Repair-Level Diagnostics for the CIBCI (Cont.)

D0S> LOAD EVCKC

DS> SET FLAGS TRACE. HALT

DS> START/PASS:S

Program: CIBCI - EVCKC Repair level, revision 1.0, 33 tests,

at 00:30:00.96
Testing: _PAAQ

Test 1:

Test 2:

Test 3: "2901"
Test 4: *2901"
Test §: "23501"
Test 6: "2901"
Test 7: "2901"
Test 8: "2901"
Test 9: "2901"
Test 10: "2901"
Test 11:

Test 12:

Test 13: POP!!
Test 14:

Test 15:

Test 16:

Test 17:

Test 18:

Test 19:

2911 SEQUENCER JUMP TEST
CONTROL STORE PARITY ERROR TEST

RAM DUAL ADORESS TEST

RAM/Q STUCK BIT TEST

RAM/Q REGISTER SHIFT

ALU FUNCTION TEST.

CONDITION CODE Z BRANCH TEST.
CONDITION CODE N BRANCH TEST.
CONDITION CODE V BRANCH TEST.
CONDITION CODE C BRANCH TEST.

2911 SEQUENCER UPC+1 TEST
2911 SEQUENCER JSR TEST

MICROSTCK

BUS IB<00> BRANCH TEST
BUS IB<08> BRANCH TEST
BUS IB<12> BRANCH TEST
BUS IB<15> BRANCH TEST
BUS IB<20> BRANCH TEST
BUS 1B<21> BRANCH TEST

Test 20: BUS IB<24> BRANCH TEST

Test 21: BUS IB<31> BRANCH TEST

Test 22: BUS IBC10> <09> BRANCH TEST

Test 23: BUS IB<14> <13> BRANCH TEST

Test 24: BUS IBC28)> <22> BRANCH TEST

Test 25: BUS IB<C26> <25> BRANCH TEST

Test 26: BUS IB<19> <18> <17> <16> BRANCH TEST
Test 27: MAINTENANCE TIMER DISABLE BRANCH TEST
Test 28: TICK BRANCH TEST

Test 29: REGISTER WRITTEN BRANCH T1

Test 30: REGISTER WRITTEN BRANCH T2

Test 31: XBOR - PORT INITIATED WRITE TEST

Test 32: BICA CMMD ADDR REG - PORT INITIATED WRITE TEST
Test 33: BYTE MASK - PORT INITIATED WRITE TEST
End of run, 0 errors detected, pass count is 1,
time is 15-JUL-1985 00:32:56:24

0s>

CI Port Diagnostics
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Repair-Level Diagnostics for the CIBCI (Cont.)

e EVCKC:

- Third of six repair-level diagnostics for the CIBCI.

- Thirty-three tests.

® Sections
SEQUENCER 2911 Sequencer Tests
ALU 2901 ALU Tests
BRANCH Microcode Branch Tests

® Event Flags
- EventFlag5 ‘used to change the WCS test for 3K.
- Event Flag 6 used for microlooping.
® Operation
- QUICK feature not implemented.
- No Summary report is issued.

- Execution time is 3 minutes, 52 seconds.
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Repair-Level Diagnostics for the CIBCI (Cont.)

DS> LOAD EVCKD
J0S> SET FLAGS TRACE, HALT
DS> START/PASS:5

..Program: CIBCI - EVCKD Repair level, revision 1.0, 21 tests,
at 00:33:15.20.
Testing: _PAAQ

Test
Test
Test
Test
Test
Test
Test
Test
Test
TEST

Test
TEST

Test
TEST

Test
Test
Test
Test
Test
Test
Test
Test
Test
Test

O 00 ~ O WO W N -
S te ex se we ee se  ae  se

EXTERNAL BUS LONGWORD WRITE TO MEMORY TEST
LOCAL STORE PARITY ERROR TEST

DYNAMIC LOCAL STORE MOVING INVERSIONS
OYNAMIC VCDT MOVING INVERSIONS

EXTERNAL BUS LONGWORO READ TO MEMORY TEST
EXTERNAL BUS INTERLOCK READ TO MEMORY TEST
EXTERNAL BUS INTERLOCK WRITE TQO MEMORY TEST
EXTERNAL 8US LONGWORD WRITE TO NXM TEST
CORRECTABLE READ DATA TEST FOR VAX-11/750

IGNORED FOR THIS PROCESSOR

10:

READ DATA SUBSTITUTE TEST FOR VAX-11/750

IGNORED FOR THIS PROCESSOR

11:

READ DATA SUBSTITUTE TEST FOR VAX 8700

IGNORED FOR THIS PROCESSOR

12:
11:
14:
15:
16:
17:
18:
19:
20:
21:

CORRECTABLE READ DATA TEST FOR VAX 8200
READ DATA SUBSTITUTE TEST FOR VAX 8200
EXTERNAL BUS EXTENDED WRITES TEST
EXTERNAL BUS EXTENDED READS TEST
EXTERNAL BUS MASK REGISTER TEST
INTERRUPT TEST

MTE DURING INTERRUPT TEST

CIPA BUS PARITY ERROR (CBPE) TEST
SUSPEND AND EXECUTE TEST

PACKET BUFFER UUT/IN REG LOOPBACK TEST

..End of run, 0 errors detected, pass count is 1,
time is 15-JUL-1985 00:34:43.82

0s>

Trace Printout for Repair Diagnostic EVCKD
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Repair-Level Diagnostics for the CIBCI (Cont.)
¢ EVCKD
- Fourth of seven repair-level diagnostics for the CIBCI.
- Twenty-one tests:
Tests 1-8 and 14-21 run in the default mode.

Tests 9 and 10 pertain to tests used in early development work and can be
ignored.

Test 11 pertains to the RDS test for VAX 8800.

Test 12 and 13 pertain to CRD and RDS tests for the VAX 8200/8300.

® Sections

EXTBUS External Bus Tests (BI)

PBUFFER Packet Buffer Tests

CBA CRD and RDS Test pertaining to the CBA
Test bed

NAUTILUS RDS Test pertaining to VAX 8800

SCORPIO CRD and RDS Tests pertaining to
VAX 8200/8300

® EventFlags

- Event Flag 1 controls the output of the message indicating that a test will
not be performed because of CPU incompatibility (tests 9, 10, 11, 12).

- Event Flag 6 is used for microlooping. man
® Operation

- QUICK feature not implemented.

- No Summary report is issued.

- Ezxecution time is 2 minutes, 7 seconds.
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Repair-Level Diagnostics for the CIBCI (Cont.)

DS> LOAD EVCKE
DS> SET FLAGS TRACE, HALT
0S> START/PASS:5

..Program: CIBCI - EVCKE Repair level, revision 1.0, 13 tests,
at 00:34:59.99.
Testing: _PAAD

Test 1: PACKET BUFFER SELECT TEST

Test 2: QUTPUT PARITY ERROR TEST GENERATED BY PBIR
Test 3: TRANSMIT BUFFER "A" PATH/ADDR CHECK
Test 4: TRANSMIT BUFFER "B" PATH/ADDR CHECK
Test §: RECEIVE BUFFER "A" PATH/ADDR CHECK
Test 6: RECEIVE BUFFER "B” PATH/ADDR CHECK
Test 7: TRANSMIT BUFFER "A" SA1/SA0

Test 8: TRANSMIT BUFFER "B" SA1/SA0

Test 9: RECEIVE BUFFER "A" SA1/SA0

Test 10: RECEIVE BUFFER "B" SA1/SDAQ

Test 11: FORCE RECEIVE BUFFER PARITY ERROR
Test 12: RECEIVE BUFFER "A" OVERFLOW TEST

Test 13: RECEIVE BUFFER "B" OVERFLOW TEST
..End of run, 0 errors detected, pass count is 1,
time is 15-JUL-1985 00:36:29.06
os>

Trace Printout for Repair Diagnostic EVCKE
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Repair-Level Diagnostics for the CIBCI (Cont.)
e EVCKE
- Fifth of seven repair-level diagnostics for the CIBCI.

- Nineteen tests:

Tests 14, 15, 16,17, 18 and 19 are run in manual mode.
Test 14 is a true node address test.

Test 15 is a complement node address test.

Test 16 is a boot time test.

Test 17 is a CIPA power fail test.

Test 18 and 19 are CPU power fail test.

® Sections
PBUFFER Packet Buffer Test
MANUAL Manual Intervention Tests

¢ Event Flag 6 is used for microlooping.
® QOperation
- C:lUICK feature not implemented.
- No Summary report is issued.

-~ Execution time is 2 minutes, 40 seconds.

441 CI Port Diagnostics



Repair-Level Diagnostics for the CIBCI (Cont.)

DS> LOAD EVCKF

DS> SET FLAGS TRACE, HALT
0S> START/PASS:5

..Program: CIBCI - EVCKF Repair level, revision 1.0, 14 tests,
at 00:39:31.19.
Testing: _PAAQ

Test
Test
Test
Test
Test
Test
Test
Test

1
2
3
4:
5:
6
7
8

INTERNAL MAINTENANCE LOOP TEST

INTERNAL MT LOOPBACK WHILE LOADING XMIT BUFFER TEST
INTERNAL MT LOOP TEST WITH ONE RCV BUF AVAILABLE
INTERNAL MT LOOP TEST WITH NO REV BUF"S AVAILABLE
INTERNAL MAINT LP WITH SWAP NODE ADDRESS

TRANSMIT BUFFER PARITY ERROR TEST

ALTERNATING PACKET BUFFER UNLOAD TEST

ARBITRATION TEST N+I+1

Trace Printout for Repair Diagnostic EVCKF
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Repair-Level Diagnostics for the CIBCI (Cont.)

e EVCKF

- Sixth of seven repair-level diagnostics for the CIBCI.

- Eight tests.
® Section

INT__MLOOP Internal Maintenance Loop Tests
e Event Flags

- Flag 6 is used for microlooping.

- Flag 11is used for quiet slot value test of link module.
® Operation

- QUICK feature not implemented.

- No Summary report is issued.

- Execution time is 35 seconds.
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Repair-Level Diagnostics for the CIBCI (Cont.)

0S> LOAD EVCKG
DS> SET FLAGS TRACE, HALT
DS> START/PASS:5

..Program: CIBCI - EVCOG Repair level, revision 1.0, 6 tests
at 00:39:31.19
Testing: _PAAC

Test 1: EXTERNAL MAINT. LOOP PATH "A"

Test 2: EXTERNAL MAINT. LOOP PATH "B"

Test 3: EXT. MAINT. LOOP "RECEIVERS DISABLED"

Test 4: EXT. MAINT. LOOP "ABORTING TRANSMISSION"

Test 5: "ACKNOWLEDGE TIMEOQUT" TEST

Test 6: EXTERNAL BUS LONGWORD WRITE TO ITSELF (LOCAL STORE)

..End of run, 0 errors detected, pass count is 1,
time is 15-JUL-1985 00:40:10.22

Trace Printout for Repair Diagnostic EVCKG
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Repair-Level Diagnostics for the CIBCI (Cont.)
e EVCKG
- Seventh of seven repair-level diagnostics for the CIBCL
- Six tests.
® Section
EXT__MLOOP External Maintentance Loop Tests
® Event Flags
- Flag 6 is used for microlooping.
- Flag 7is used for extended header.
- Flag8is used for extended ACK timeout (test 5).
- Flag 10 allows up to 64 no-response retries when running tests 1 and 2.
® Operation
- QUICK feature not implemented.
- No Summary report is issued.

- Execution time is 35 seconds.
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Repair-Level Diagnostics for the CIBCA

DS> SEL PAAO
DS> LOAD EVGCA
DE> START

.. Program: EVGCA, CIBCA T10l5 Repair Level Diagnostic Part I, revision 2.0, 13
tests,

at 14:16:01.92.
Testing: _PAAO

Test 1: Device Type/BIIC Configuration Register Test
Port Revision(Hex): 03

Link Revision(Hex): 43
Bca Adapter SelfTest (Port & Link) Completed Successfully

Test 2: BI Control and Status Register Test
Test 3: BI Required Registers Test
Bca Register Access Test
Bca Register Data Pattern Test for Bus Error Register
Bca Register Data Pattern Test for Error Interrupt Control Register

Bca Register Data Pattern Test for Interrupt Destination Register
Bca Register Data Pattern Test for Ip Interrupt Mask Register
- Bca. Register Data Pattern Test for Ip Interrupt Destination_ Register .
Bca Register Data Pattern Test for Ip Interrupt Source Register
Test 4: General Purpose Device Registers Test
Bca Register Data Pattern Test for Port Queue Block Base Register
Bca Register Data Pattern Test for Port Failing Address Register
Bca Register Data Pattern Test for Port Parameter Register
Bca Register Data Pattern Test for Port Error Register
Test S: User CSR Space Register Test
Bca Register Data Pattern Test for Receive Console Data Register
Test 6: PSR/PMCSR Register Test

Test 7: CIBCA Specific Register Test
Bca Register Data Pattern Test for the Port Maintenance Control/Status Register

Test 8: Local Store Address Read/Write Test

- Test 9: Local Store Data Read/RArite Test

Test 10: Local Store Dynamic Memory Test

Test 1l1: Control Store (CS) Address Test

Test 12: Control Store Read/Write Ram Test

Test 13: Control Store Ram Dynamic Memory Test

.. End of run, 0 errors detected, pass count is 1,
time is 28-DEC-1987 14:17:29.44

Trace Printout for Repair Diagnostic EVGCA
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Repair-Level Diagnostics for the CIBCA (cont) :

o EVGCA

- first of five repair-level diagnostics for CIBCA
- Thirteen tests

o Section
REGISTER BCA Register stuck bit tests
o Event Flags

- Flag 1 enables BI selftest for each pass
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Repair-Level

Diagnostics -for the CIBCA (cont)

DS> RUN EVGCB

.. Program: EVGCB, CIBCA T10l15 Repair Level Diagnostic Part II, revision 2.1, 16

tests,
at 14:17:54.30.
Testing: _PAAO

Test 1: (EEPROM Integrity Verification Test)

Test 2: ¢(Internal Bus Branch/Sequencer Jump Test - (Ucode Used)>
Test 3: (AM2910-A Microprograa Controller UPC+l Test)

Test 4: (Micro-Controller Call To/ Return From Subroutine Test)

Test S: (AM2910-A Micro-controller Pop Micro Stack Test (Ucode Used))
Test 6: (AMD29116 Single Operand Instruction Test (Src) to (Dst)>
Test 7: (29116 Double Operand Instruction Test (Src) to (Dst)>

Test 8: <(Instruction Tests for 29116 Shift Left and Right.>

Test 9: <(Uproc Instr Test for Rotate By n Bit(s) Shift Instructions>
Test 10: <29116 Uproc Instr Tst for Bit Oriented Instr.>

Test 11: <(Uproc Bit Oriented Instr RAM/ACC Minus Bit “N".>

Test 12: (Bit Oriented Instr Set Dlatch Bit N, Dlatch(Src) & Ram(Dst)>
Test 13: <(Bit Oriented Instr, Reset BIT in RAM Test.)

Test 14: (Bit Orientad Instr, Reset BIT in Accumulator Test.>

Test 15: <{Bit Oriented Instr Reset BIT in DLATCH Test.)

Test 16: <BIT ORIENTED AND BRANCH INSTR RAM Bit Test)
.. End of run, 0 errors detected, pass count is 1,
time is 28-DEC-1987 14:18:40.56

Trace Printout for Repair Diagnostic EVGCB
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Repair-Level Diagnostics for the CIBCA.(cont)

o0 EVGCB

- second of five repair-level diagnostics for CIBCA
- Sixteen tests

o Section
REGISTER Checks for correct EEPROM data
MICROCONTROLLER Microprogram control functions
MICROPROCESSOR Check_29116

o Event Flags

~ Flag 1 enables BI selftest for each pass
- Flag 6 used for microlooping
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Repair-Level Diagnostics:for the CIBCA: (cont)

DS> RUN EVGCC
.+ Program: BVOCC, CIBCA T1015 Repair Level Diag Part III, revision 2.1, 23 test

S,

at 14:19:07.58.
Testing: _PAAO

(BIT ORIENTED AND BRANCH INSTR ACC Bit Test)

Test 1:

Test 2: <(BIT ORIENTED AND BRANCH INSTR DLATCH BIT TEST»

Test 3: <(BIT ORIENTED 29116 INSTR. WITH LOAD RAM BIT AS SRC TEST)
Test 4: (BIT ORIENTED 29116 INSTR. WITH LOAD RAM .NOT. BIT TEST)> .
Test 5: <(BIT ORIENTED 29116 INSTR. WITH LOAD ACC BIT TEST)

Test 6: (BIT ORIENTED 29116 INSTR. WITH LOAD ACC .NOT. BIT TEST»
Test 7: <(BIT ORIENTED 29116 INSTR WITH LOAD Y BUS BIT AS SRC TEST)
Test 8: <(BIT ORIENTED 29116 INSTR. WITH LOAD Y BUS .NOT. BIT TEST>
Test 9: <(BIT ORIENTED 29116 INSTR ADD RAM BIT N, RAM AS SRC TEST»

Test 10: <(BIT ORIENTED 29116 INSTR ADD ACC BIT N, ACC AS SRC TEST>
Test 11: ¢(BIT ORIENTED 29116 INSTR ADD DLATCH BIT N, DLATCH SRC TEST»
Test 12: <(BIT ORIENTED 29116 INSTR. ROTATE AND MERGE BIT TEST)
Test 13: (BIT ORIENTED 29116 INSTR ROTATE AND COMPARE BIT TEST»
Test 14: <(BIT ORIENTED 29116 PRIORITIZE INSTRUCTION TEST>
Test 15: (29116 CRC FORWARD AND REVERSE TEST)
Test 16: ¢(29116 MICROPROCESSOR NO-OP INSTRUCTION TEST>
Test 17: <29116 INTERNAL REGISTER ADDRESS TEST>
Test 18: <(LS/VIRTUAL CIRCUIT DESCRIPTOR TABLE VIA MICROCODE TEST)
Test 19: <LS/VCDT FLOATING ONE'S VIA MICROCODE TEST?
Test 20: <LS/VCDT FLOATING ZERO VIA MICROCODE TEST>
Test 21: (LS/VCDT ONE’'S DOWN VIA MICRICODE TEST>
Test 22: (LS/VCDT ZERO DOWN VIA MICROCODE TEST)
.. End of run, 0 errors detected, pass count is 1,

time is 28-DEC-1987 14:20:05.60

Trace Printout for Repair Diagnostic EvVGCC
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Repair-Level Diagnostics .for the CIBCA (cont) ¢

o EVGCC

~ third of five repair-level diagnostics for CIBCA.
- twenty-three tests.

o Section
MICROPROCESSOR Check 29116
LOCAL_STORE Test for stuck bits in local store

and VCDT
o Event Flags

- Flag 1 enables BI selftest for each pass.
- Flag 6 used for microlooping. MANUE srcy
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Repair-Level Diagnostics for the CIBCA (cont)

DsS> START

.. Program: EVGCD, CIBCA T1015 Repair Level Diagnostic Part II, revision 2.0, 21

tests,
at 14:22:22.78.
Testing: _PAAO

Test 1: (Register Dual Address Test)

Test 2: (LS/VCDT Parity Error Test(Ucode Used)>

Test 3: <(Interrupt Test (Ucode used)

Test 4: <(Mte During Interrupt Test(Ucode used)

Test S: (Microword Verification Test(Ucode used)

Test 6: (Control Store Parity Error (CSPE) Test>

Test 7: (29116 Condition Code Branch and Mux Test(Ucode used))
Test 8: (Maintenance Timer Disable Branch Test(Ucode used)>

Test 9: Tick Branch Test(Ucode used)

Test 10: <IB Register Read/Write Loopback Test(Ucode used))>

Test 11: <BCAI Register Test(Ucode used)>

Test 12: <(Register Hritten Test(Ucode used)> . N
Test 13: (BI Master Read/Write Test(Ucode used)>

Test 14: (Power Fail Test With Power Disable Set Test(Ucode used))
Test 15: (CBOR/CBIR Data Transfer Test(Ucocde used))

Test 16: <(Command Address/Byte Count Register - Port Initiated Write Test(Ucode

used)>
Test 17: <(Data Mover Loopback Test(Ucode used)>
Test 18: (Data Mover Read/Write to Host_ Memory Test(Ucode used)>
Test 19: <(Page Over Flow Test(Ucode used)>
Test 20: <(Suspend and Release II Bus Test(Ucode used)>
Test 21: <(Suspend And Release CILP Bus Test(Ucode used)>
.. End of run, 0 errors detected, pass count is 1,
time is 28-DEC-1987 14:23:04.20

Trace Printout for Repair Diagnostic EVGCD
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Repair-Level Diagnostics. for the CIBCA (cont)

o EVGCD ~

- fourth of five repair-level diagnostics for CIBCA.
- twenty-one tests. '

o Section
REGISTER Various registers- checked
MICROCONTROLLER Microword verification
MICROPROCESSOR Condition code branch check’
INTERRUPT MTE and parity error interrupt check
DATAMOVER BI-to-CI data flow check
LINK CBOR/CBIR data transfer test

o Event Flags

- none available
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Repair-Level Diagnostics for the CIBCA (cont)-

DS> RUN EVGCE

.. Program: EVGCE CIBCA T1025 Repair Level Diagnostic, revision 3.1, 15 tests,
at 14:23:37.11.
Testing: _PAAO

Test 1: Link Configuration & CILP Bus Integrity Test
Microcode Module EVGCN, Test # 30

Contents of CONFIGURATION Register 0

" a0

True Node Address :

Cluster Size : 00 O 725
Extended Ack : 00 &Q\O ~Q
Extended Header : 00 ( oW 20
Disable Arb + 00 Y

Delta Time : 00 - //i)??/

Contents of CONFIGURATION Register 1 \

Compllement Node Address : FF N
Boot Time : OF S

Test 2: Packet Buffer Data Integrity Test
Microcode Module EVGCN, Test # 31

Test 3: Transmit External/Internal Loopback #+#NOT EXECUTEDA*

Test 4: Transmit with Internal Loopback Set Test
Microcode Module EVGCN, Test # 33

Test 6: Force Transamit Parity Error in Internal Loopback Test
Microcode Module EVGCN, Test # 35

Test 7: Invalid Complement Destination Node Number Test
Microcode Module EVGCN, Test # 36

Test 8: True/Complement Destination Node Number Swap Test
Microcode Module EVGCN, Test # 37

Test 9: Bad CRC Test
Microcode Module EVGCN, Test # 38

Test 10: Negative (NAK) Acknowledgement Test
Microcode Module EVGCN, Test # 39

Test 11: Transmit Abort Test
Microcode Module EVGCN, Test # 40

Test 12: Extended Link Configuration Test
Microcode Module EVGCN, Test # 41

Test 13: Valid CI Node Number Test, All Combinations
Microcode Module EVGCN, Test # 42

Test 14: Internal Interaction Test
Microcode Module EVGCN, Test # 43

Test 15: Arbitration Time Test
Microcode Module EVGCN, Test # 44

.+ End of run, 0 errors detected, pass count is 1,
time is 28B-DEC-1987 14:25:16.58

Trace Printout for Repair Diagnostic EVGCE
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Repair-Level Diagnostics for the CIBCA (cont)

o EVGCE

- fifth of five repair-level diagnostics for CIBCA.
- fifteen tests.

o Section
EXTERNAL_LOOP Loop externally on CI
o Event Flags

- none available
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Functional Diagnostics

0S> LOAD EVGAA

0S> SET EVENT FLAGS 1, 2
0S> SET FLAGS TRACE, HALT
0S> START/PASS:5

..Program: EVGAA - CI FUNCTIONAL PART I. (gvision 2.5.\17 tests.

at 00:48:21.85
Testing: _PAAQ

EVENT FLAG 1:
DIAGNOSTIC WILL LOAD CI RAM UCODE
FROM THE DEFAULT LOAD PATH.

EVENT FLAG 2:
QUTPUT THE PORT QUEUE ENTRIES.

EVENT FLAG 3:
INVOKES THE REQUEST ID LOOP FUNCTIGON.

ROM REVISION = 3 WCS REVISION = 4
Test 1: CLUSTER CONFIGURATION
CLUSTER CONFIGURATION -- PATH A

NOTE:

YQU CANNQT OIFFERENTIATE BETWEEN A CI7380 AND CI750 REMQTELY.

NQDE # DEVICE TYPE ROM/WCS REV. PORT FUNCTIONALITY PATH TYPE
Q CI7x0 3 4 FFFFFFUO(X) DUAL PATH

CLUSTER CONFIGURATION -- PATH B
SO0S0S00SSSITIINTSTSSSOEDOOEVOR

NQDE # DEVICE TYPE ROM/WCS REV. PORT FUNCTIONALITY PATH TYPE
g CI7x0 3 4 FFFFFFOO(X) DUAL PATH

Test 2: SETCXT TEST WITH VARIOUS MASKS AND M_VALUES

Test 3: SETCXT TEST FOR EACH VALID PORT

Test 4: SETCKT TEST FOR NVALID PORT

Test 5: REQID TEST

Test 8: REQID TEST WITH 8 PACKETS ON DGFQ

Test 7: DATAGRAM OISCARD TEST

Test 8: RESPONSE QUEUE AVAILABLE INTERRUPT TEST

Test 9: SEND DATAGRAM -SNDOG- TEST

Test 10: SNOMSGE TEST WITH NOVIRTUAL CIRCUIT TEST

Test 11: SENO MESSAGE TEST, CROSSING PAGE BOUNDARY

Test 12: MESSAGE LENGTH TEST

Test 13: PACKET SIZE VIOLATION TEST

Test 14: SEND LOOPBACK -SNDLB- TEST

Test 15: SNDLB TEST, FULL BUFFER PATH A

Test 18: SNDLB TEST, FULL BUFFER PATH B

Test 17: SNOLB TEST, BOTH PATHS

..End of run, 0 errors detected, pass count is |1,
time is 15-JUL-1985 00:50:40.368

0S>

Trace Printout for Functional Diagnostic EVGAA
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Functional Diagnostics (Cont.)
e EVGAA
- First of two CI functional diagnostics for the Ci780, CI750, or CIBCI.
- Seventeen tests.
e Event Flags

Flag 1 is used to load CI microcode before the start of each pass. If clear, the
code presently in CI RAM will be used.

- Flag 2 outputs the contents of the port queue entries&=PRiV7s

_ﬁz Flag 3 is used for monitoring a particular node and path.

coor$lsy 3TO0 TARGET
e« 0 . Set “‘%ﬁ«fﬂnﬂm 3 7;0557’5 ON ANOTHER LIKE /
peration PARTICULAR pobs — AN /13C |

- QUICK feature not implemented.
- No Summary report is issued.

- Ezxecution time is between 40 to 60 seconds (depending on the particular
interface being used).

When using Event Flag 1 (loading new microcode before starting
functional diagnostics), be sure CI780.BIN is accessible via the
DEFAULT LOAD device. oR

CITBCA.BIN
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Functional Diagnostics (Cont.)

DS> LOAD EVGAB

DS> CLEAR EVENT FLAG 1, 2
DS> SET FLAGS TRACE, HALT
DS> START/PASS:5

..Program: EVGAB - CI FUNCTIONAL PART II, revision 2.5, 12 tests,
at 00:50:54.31.
Testing: _PAAO

ROM REVISION

Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test
Test

© 00 ~N OO W &N

-
- 0O ..
s as

12:

=3 WCS REVISION = 4

SEND DATA TEST, WITH OFFSET COMBINATIONS
REQUEST DATA TEST, WITH OFFSET COMBINATIONS
INVALIDATE TRANSLATION CACHE TEST
SNDMDAT TEST, ENABLED/MAINTENANCE STATE
SNDMDAT TEST, ENABLED STATE

REQMDAT TEST, ENABLED/MAINT STATE
REQMDAT TEST, ENABLED STATE

SEND RESET TEST IN ENABLED STATE

QUEUE CONTENTION TEST

BUFFER READ ACCESS TEST

BUFFER WRITE ACCESS TEST

WRITE TO GLOBAL BUFFER TEST

..End of run, 0 errors detected, pass count is 1,
time is 15-JUL-1985 00:52:29.92

0Ds>

Trace Printout for Functional Diagnostic EVGAB
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Functional Diagnostics (Cont.)
e EVGAB
-~ Second of two CI functional diagnostics for the CI780, C1750, or CIBCI.
- Twelve tests.
® EventFlags

- Flag1is used to load CI microcode before the start of each pass. If clear, the
code presently in CI RAM will be used.

- Flag 2 outputs the contents of the port queue entries.
® Operation

- QUICK feature is not implemented.

- No Summary report is issued.

- Execution time is between 40 to 60 seconds (depending on the particular
interface being used).

NOTE: When using Event Flag 1 (loading new microcode before starting
functional diagnostics), be sure CI780.BIN is accessible via the LOAD
PATH you are presently using.
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EVXCI: Cluster Exerciser

e A level 2R multi-purpose exerciser that provides local CI interface functional
testing, as well as a means of determining the ability of VAXcluster nodes, to
reliably communicate using the CI Bus.

® The exerciser is found on the VAXPAX distribution medmé%under the
product name of CIEQ81. NoT (N RSV 33 Dis

¢-c Te ReEV 34

e CIEO081 must be installed under SYS$UPDATE:VMSINSTAL into the
SYS$SYSMAINTENANCE directory.

® Follow these steps to run the CI Exerciser:

Install CIE081 from the VAXPAX kit.
Execute CIELOAD.COM at Ghde.
Define CIE as a foreign command.
Run the exerciser by typing CIE.

On nodes that the exerciser cannot find responders on, execute the
CIELOAD.COM to load the drivers.

Run the exerciser again.

é} TolE ]’UMD 6L€Q VA)(pﬁ)( THAT

(
7 W, it GIVE REV o
DACS cAME

o N He CX

LoD A —

eTSHC 9 How - o
serere” ceolk FeR RS.iF N THERE PO

() scTsnoy SET LoAD RS g
@" SETSHe7 EN&BL£4_5'21b30"TQ/ ‘
@ SETsHey EXIT | {

@ REBeeT ¢ s~y |
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Sample Run of EVXCI

Welcome to node WRAITH on the

Santa Clara Educaticna! Services Hardware Cluster

Please enter your username followed by a carriage return. Now, enter your password (it will not

echo) and a carriage return.

If you have problems logging on, see your instructor!

THIS IS THE STANDARD CLASS VAX/VMS SYSTEM! ! ! 1

Username: FIELD

Password:
Welcome to VAX/VMS version V4.4 on node WRAITH

Last interactive login on Friday, 11-MAR-1988 09:04
Last non-interactive login on Friday, 19-FEB-1988 15:58

$ SET DEFAULT SYSSMAINTENANCE

P £5 vk cTEk A

Directory SYS$SYSROOT:[SYSMAINT]

DUCT.EXE; 1 DUCT.RELEASE_NOTES; 1
DUCT_CURR_ACCT.TMP: 1

Total of 3 files.

Directory SYSSCOMMON:[SYSMAINT]

8200_RELEASE_NOTES.DOC:1 ACCEPT.COM; 1 ACCESS.BPN_8600:1
ANYBOO.COM_8600;1 BINCOM.SAV_8600;1 BOOT .HLP_8600:1 BOOT._3600;1
CCSNOQP.BIN;1 CDF860.0DAT_8600;2 CDF865.DAT_8600;2 CI780.BIN;!
CIBCA.BIN;14 CIB0O.COM_8600;1 CIE081.A:3 CIE081.8;2
CIE081.C;1 CIE081_RELEASE_NOTES.DOC;1 CIELOAD.COM:1
CNSL .COM_3600;1 CONLIST.LIS_8600;40 CONLIST_NODIAG.LIS_8600;22

Y
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Sample Run of EVXCI (Cont.)

$ @SYSSUPDATE :VMSINSTAL
VAX/VMS Software Product Installation Procedure V4.4

It is 13-MAR-1988 at 10:48.

Enter a question mark (?) at any time for help.
%VMSINSTAL-W-NOTSYSTEM, You are not logged in to the SYSTEM account.
XVMSINSTAL-W-DECNET, Your DECnet network is up and running.

* Do you want to continue anyway [NOJ]? VYES

* Are you satisfied with the backup of your system disk [YES]? YES
* Where will the distribution volumes be mounted: SYSSMAINTENANCE:

Enter the products to be processed from the first distribution volume set.
®* Products: CIEO081
The following products will be processed:
CIE v8.1
Beginning installation of CIE V8.1 at 10:48
XVMSINSTAL-I-RESTORE, Restoring product saveset A...
XVMSINSTAL-I-RESTORE, Restoring product saveset B...
ZVMSINSTAL-I-RESTORE, Restoring product saveset C...

Linking drivers and EVXCI...
Enter Y[es] to purge old files: YES

Control will now be returned to VMSINSTAL, which will actually
move the files to their destination directories.

CIE version 8.1 has been copied to SYSSCOMMON:[SYSMAINT]

To run the CI Exerciser, make CIE a foreign command in your LOGIN.COM file. j

H

/

Example: }i

CIE :2= " § SYSSCOMMON:[SYSMAINT]Evxci.exe " {

e e

AVMSINSTAL-I-MOVEFILES, Files will now be moved to their target directories...
Installation of CIE V8.1 compieted at 10:49

Enter the products to be processed from the next distribution volume set.

* Products: EXIT
VMSINSTAL procedure done at 10:50
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Sample Run of EVXCI (Cont.)

$ @CIELOAD
CXDRIVER and CYDRIVER have been loaded successfully.

$ CIE == "§ SYSSCOMMON:[SYSMAINT]EVXCI.EXE"
$ CIE

Local Port can NOT connect with remote node, Node will be deselected.
Please, make sure that ULAIRI has loaded responder driver (CYDRIVER)
Node ULAIRI has been deselected.

Testing from WRAITH,  PAAQ Node address 02, Number of nodes = 02

(22 I FLTI SRS PETI R NER R R RS AR R QR 0 0 R 02 R R R AR 2R R R 2T RE R 22 R R 2 01 11

Node Name Node # Hardware Type Status
SAURON 01 HSS5Q Open
MELKOR 00 HS50 Open

Computer Interconnect Exerciser, ZZ-EVXCI Version 8.1
Started at 13-MAR-1988 10:55:12.11

Testing WRAITH, node number 02

TEST #1 LOCAL CONFIGURATION

TEST #2 CONNECT

TEST #3 BASIC MESSAGE

TEST #4 MESSAGE DATA

TEST #5 MULTIPLE MESSAGE

TEST #6 CTP FUNCTIONALITY

TEST #7 REMOTE CONFIGURATION

TEST #8 SEND DATAGRAM

TEST #9 RECEIVE DATAGRAM

TEST #10 DATAGRAM DATA

TEST #11 MULTIPLE DATAGRAM

TEST #12 RESPONDER WRITE BUFFER

TEST #13 RESPONDER READ BUFFER

TEST #14 CONTROLLER READ BUFFER

TEST #15 CONTROLLER WRITE BUFFER

TEST #16 READ WRITE BUFFER DATA

TEST #17 MULTI READ WRITE BUFFER DATA

TEST #18 THIRD PARTY CONFIGURATION
Test skipped, no third party at this time.
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Sample Run of EVXCI (Cont.)

TEST #19 THIRD PARTY READ WRITE BUFFER DATA

Test skipped, no third party at this time.
TEST #20 ACTIVITY GENERATION

Test skipped, no third party at this time.
TEST #21 PERFORMANCE COUNTERS

Test skipped, no third party at this time.

Testing SAURON, node number 01

LOCAL CONFIGURATION
CONNECT
BASIC MESSAGE
MESSAGE DATA
MULTIPLE MESSAGE
CTP FUNCTIONALITY
REMOTE CCNFIGURATION
TEST #8 SEND DATAGRAM
TEST #9 RECEIVE DATAGRAM
TEST #10 DATAGRAM DATA
TEST #11 MULTIPLE DATAGRAM
TEST #12 RESPONDER WRITE BUFFER
TEST #13 RESPONDER READ BUFFER
TEST #14 CONTROLLER READ BUFFER
Test skipped, unit does not support required CI functions.
TEST #15 CONTROLLER WRITE BUFFER
Test skipped, unit does not support required CI functions.
TEST #16 READ WRITE BUFFER DATA
TEST #17 MULTI READ WRITE BUFFER DATA
TEST #18 THIRD PARTY CONFIGURATION
TEST #19 THIRD PARTY READ WRITE BUFFER DATA
TEST #20 ACTIVITY GENERATION
TEST #21 PERFORMANCE COUNTERS
NQODE POACK PONAK
02 00000020 00000000
01 00000022 00000000

TEST #1
TEST #2
TEST #3
TEST #4
TEST #5
TEST #6
TEST #7

P INAK
00000000
00000000

P1ACK
00000020
0000001E

PONORSP
000006000
00000000

Testing MELKOR, node number 00

TEST #1
TEST #2

LOCAL CONFIGURATION
CONNECT

TEST #3
TEST #4
TEST #5

BASIC MESSAGE
MESSAGE DATA
MULTIPLE MESSAGE
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P1NORSP
00000000
00000000
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Sample Run of EVXCI (Cont.)

CTP FUNCTIONALITY
REMOTE CONFIGURATION
TEST #8 SEND DATAGRAM

TEST #9 RECEIVE DATAGRAM

TEST #10 DATAGRAM DATA

TEST #11 MULTIPLE DATAGRAM

TEST #12 RESPONDER WRITE BUFFER
TEST #13 RESPONDER READ BUFFER
TEST #14 CONTROLLER READ BUFFER

TEST #6
TEST #7

Test skipped, unit does not support required CI functions.

TEST #15 CONTROLLER WRITE BUFFER

Test skipped, unit does not support required CI functions.

TEST #16 READ WRITE BUFFER DATA
TEST #17 MULTI READ WRITE BUFFER DATA
TEST #18 THIRD PARTY CONFIGURATION

TEST #19 THIRD PARTY READ WRITE BUFFER DATA

TEST #20 ACTIVITY GENERATION
TEST #21 PERFORMANCE COUNTERS

NQOE POACK PONAK PONQRSP
02 00000037 00000000 00000000
00 000000iF 00000000 00000000
01 0000000F 00000000 00000000

.

$ SET HOST ULAIRI

P1ACK
00000028
00000021
00000013

P1NAK
00000000
00000000
00000000

End of run, 3 nodes tested, 0 errors detectaa, pass count is 1,
Ending time 13-MAR-1988 10:56:26.16

Welcome to node ULAIRI on the
Santa Clara Educational Services Hardware Cluster

Please enter your username followed by a carriage return.

Now, enter your password (it will not echo) and a carriage

return.

If you have problems logging on, see your instructor!

P1NORSP

00000000
00000000
00000000

THIS IS THE STANDARD CLASS VAX/VMS SYSTEM!

Username: FIELD
Password:

Welcome to VAX/VMS version V4.4 on node ULAIRI
Last interactive login on Sunday, 13-MAR-1988 11:18

Last non-interactive login on Friday, 19-FEB-1988 15:58

CI Port Diagnostics
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Sample Run of EVXCI (Cont.)

§ @CIELOAD

CXDRIVER and CYDRIVER have been loaded successfully.
$§ Lo

FIELD logged out at 13-MAR-1988 11:31:48.43
%REM-S-END, control returned to node _WRAITH::
$ CIE 2= "§ SYSSCOMMON:[SYSMAINT]EVXCI.EXE"
$ CIE

- = - - - = = = = = = = = = = = " " = - - - -

ATesting from WRAITH, PAAO Node address 02, Number of nodes = 03

PSSP ISOOTITICPOSSOSIPEISIIVSIPEPSSSOIEISVEOVESL UL PGNP EEIROE SISO TETUSSIORNES

Node Name Node # Hardware Type Status
SAURON 01 HS50 Open
MELKOR 00 HS50 Open
ULAIRI 04 8600 Open

Computer Interconnect Exerciser, ZZ-EVXCI Version 8.1
Started at 13-MAR-1988 11:19:35.23

Testing WRAITH, node number 02

TEST #1 LOCAL CONFIGURATION
TEST #2 CONNECT
TEST #3 BASIC MESSAGE
TEST #4 MESSAGE DATA
TEST #5 MULTIPLE MESSAGE
TEST #6 CTP FUNCTIONALITY
TEST #7 REMOTE CONFIGURATION
TEST #8 SEND DATAGRAM
TEST #9 RECEIVE DATAGRAM
TEST #10 DATAGRAM DATA
TEST #11 MULTIPLE DATAGRAM
TEST #12 RESPONDER WRITE BUFFER
TEST #13 RESPONDER READ BUFFER
TEST #14 CONTROLLER READ BUFFER
TEST #15 CONTROLLER WRITE BUFFER
TEST #16 READ WRITE BUFFER DATA
TEST #17 MULTI READ WRITE BUFFER DATA
TEST #18 THIRD PARTY CONFIGURATION
Test skipped, no third party at this time.
TEST #19 THIRD PARTY READ WRITE BUFFER DATA
Test skipped, no third party at this time.
TEST #20 ACTIVITY GENERATION
Test skipped, no third party at this time.
TEST #21 PERFORMANCE COUNTERS
Test skipped, no third party at this time.
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Sample Run of EVXCI (Cont.)

Testing SAURON, node number 01

TEST #1 LOCAL CONFIGURATION
TEST #2 CONNECT
TEST #3 BASIC MESSAGE
TEST #4 MESSAGE DATA
TEST #5 MULTIPLE MESSAGE
TEST #6 CTP FUNCTIONALITY
TEST #7 REMOTE CONFIGURATION
TEST #8 SEND DATAGRAM
TEST #9 RECEIVE DATAGRAM
TEST #10 DATAGRAM DATA
TEST #11 MULTIPLE DATAGRAM
TEST #12 RESPONDER WRITE BUFFER
TEST #13 RESPONDER READ BUFFER
TEST #14 CONTROLLER READ BUFFER
Test skipped, unit does not support required CI functions.
TEST #15 CONTROLLER WRITE BUFFER
Test skipped, unit does not support required CI functions.
TEST #16 READ WRITE BUFFER DATA
TEST #17 MULTI READ WRITE BUFFER DATA
TEST #18 THIRD PARTY CONFIGURATION
TEST #19 THIRD PARTY READ WRITE BUFFER DATA
TEST #20 ACTIVITY GENERATION
BTEST #21 PERFORMANCE COUNTERS
NODE POACK PONAK PONORSP P1ACK P1NAK
02 00000024 00000000 000060000 0000001C 00000000
01 0000001A 00000000 00000000 000000256 00000000

Testing MELKOR, node number 00

TEST #1 LOCAL CONFIGURATION
TEST #2 CONNECT

TEST #3 BASIC MESSAGE

TEST #4 MESSAGE DATA

TEST #5 MULTIPLE MESSAGE

TEST #6 CTP FUNCTIONALITY
TEST #7 REMOTE CONFIGURATION
TEST #8 SEND DATAGRAM

TEST #9 RECEIVE DATAGRAM

TEST #10 DATAGRAM DATA

TEST #11 MULTIPLE DATAGRAM
TEST #12 RESPONDER WRITE BUFFER
TEST #13 RESPONDER READ BUFFER
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Sample Run of EVXCI (Cont.)

TEST
TEST

TEST
TEST
TEST
TEST
TEST
TEST
NODE
02
00
01

#14 CONTROLLER READ BUFFER

Test skipped, unit does not support required CI functions.

#15 CONTROLLER WRITE BUFFER

Test skipped, unit does not support required CI functions.

#16 READ WRITE BUFFER DATA
#17 MULTI READ WRITE BUFFER DATA
#18 THIRD PARTY CONFIGURATION
#19 THIRD PARTY READ WRITE BUFFER DATA
#20 ACTIVITY GENERATION
#21 PERFORMANCE COUNTERS

POACK PONAK PONQRSP

P1ACK

00000035 00000000 00000000
0000001F 00000000 00000000
00000013 00000000 00000000

Testing ULAIRI, node number 04

TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
NODE

#1 LOCAL CONFIGURATION

#2 CONNECT

#3 BASIC MESSAGE

#4 MESSAGE DATA

#5 MULTIPLE MESSAGE

#6 CTP FUNCTIONALITY

#7 REMOTE CONFIGURATION

#3 SEND DATAGRAM

#9 RECEIVE DATAGRAM

#10 DATAGRAM DATA

#11 MULTIPLE DATAGRAM

#12 RESPONDER WRITE BUFFER
#13 RESPONDER READ BUFFER

#14 CONTROLLER READ BUFFER
#15 CONTROLLER WRITE BUFFER
#16 READ WRITE BUFFER DATA
#17 MULTI READ WRITE BUFFER DATA
#18 THIRO PARTY CONFIGURATION

#19 THIRD PARTY READ WRITE BUFFER DATA

#20 ACTIVITY GENERATION
#21 PERFORMANCE COUNTERS
POACK PONAK PONORSP

0000002D
00000021
0000000F

P1ACK

02
04
01
00

00000C88 00000000 00000300
00000CA2 00000004 00000002
00000013 00000000 00009001
00000012 00000001 00000001

End of run, 4 nodes tested, 0 errors detected, pass count is 1,

Ending time 13-MAR-1988 11:21:21.53

00000CAQ
00000C3F
00000015
00000011
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P1NAK PINORSP
00000000 00000000
00000000 00000000
00000000 00000000
P1NAK PINORSP
00000000 00000000
000000086 00000000
00000000 00000002
00000000 00000003
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Sample Run of EVXCI (Cont.)

$ SET HOST ULAIRI

Welcome to node ULAIRI on the
Santa Clara Educational Services Hardware Cluster

Please enter your username followed by a carriage return.
Now, enter your password (it will not echo) and a carriage

return.

If you have problems logging on, see your instructor!

THIS IS THE STANDARD CLASS VAX/VMS SYSTEM! ! !

Username: FIELD
Password:
Welcome to VAX/VMS version V4.4 on node ULAIRI
Last interactive login on Sunday, 13-MAR-1988 11:18
Last non-interactive login on Friday, 19-FEB-1988 15:58
$ CIE == "$§ SYSSCOMMON:[SYSMAINT]EVXCI.EXE"
$ CIE

Testing from ULAIRI, PAAQ Node addross 04, Number of nodes = 03

A2 IR T2 ST I T LR RIS YRR 2 L R A R Rt T TSR 20 23}

Node Name Node # Hardware Type Status

SAURON 01 HS50 Open
WRAITH 02 8600 Open
MELKOR 00 ‘ HS50 Open ‘

Computer Interconnect Exerciser, ZZ-EVXCI Version 8.1
Started at 13-MAR-1988 11:22:44.89

Testing ULAIRI, node number 04

TEST #1 LOCAL CONFIGURATION
TEST #2 CONNECT

TEST #3 BASIC MESSAGE

TEST #4 MESSAGE DATA

TEST #5 MULTIPLE MESSAGE
TEST #6 CTP FUNCTIONALITY
TEST #7 REMOTE CONFIGURATION
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Sample Run of EVXCI (Cont.)

TEST #8 SEND DATAGRAM
TEST #9 RECEIVE DATAGRAM
TEST #10 DATAGRAM DATA
TEST #11 MULTIPLE DATAGRAM
TEST #12 RESPONDER WRITE BUFFER
TEST #13 RESPONDER READ BUFFER
TEST #14 CONTROLLER READ BUFFER
TEST #15 CONTROLLER WRITE BUFFER
TEST #18 READ WRITE BUFFER DATA
TEST #17 MULTI READ WRITE BUFFER DATA
TEST #18 THIRD PARTY CONFIGURATION
Test skipped, no third party at this time.
TEST #19 THIRD PARTY READ WRITE BUFFER DATA
Test skipped, no third party at this time.
TEST #20 ACTIVITY GENERATION
Test skipped, no third party at this time.
TEST #21 PERFORMANCE COUNTERS
Test skipped., no third party at this time.

Testing SAURON, node number 01

TEST #1 LOCAL CONFIGURATION
TEST #2 CONNECT

TEST #3 BASIC MESSAGE

TEST #4 MESSAGE DATA

TEST #5 MULTIPLE MESSAGE

TEST #6 CTP FUNCTIONALITY

TEST #7 REMOTE CONFIGURATION
TEST #8 SEND DATAGRAM

TEST #9 RECEIVE DATAGRAM

TEST #10 DATAGRAM DATA

TEST #11 MULTIPLE DATAGRAM

TEST #12 RESPONDER WRITE BUFFER
TEST #13 RESPONDER READ BUFFER
TEST #14 CONTROLLER READ BUFFER

Test skipped, unit does not support required CI functions.

TEST #15 CONTROLLER WRITE BUFFER

Test skipped, unit does not support required CI functions.

TEST #16 READ WRITE BUFFER DATA

TEST #17 MULTI READ WRITE BUFFER DATA

TEST #18 THIRD PARTY CONFIGURATION

TEST #19 THIRD PARTY READ WRITE BUFFER DATA

TEST #20 ACTIVITY GENERATION

TEST #21 PERFORMANCE COUNTERS

NODE POACK PONAK PONQRSP P1ACK P1NAK
04 00000024 00000000 00000000 0000001C 00000000
01 60000025 00000000 00000000 60000018 00000000
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Sample Run of EVXCI (Cont.)

Testing WRAITH, node number 02

TEST #1 LOCAL CONFIGURATION

TEST #2 CONNECT

TEST #3 BASIC MESSAGE

TEST #4 MESSAGE DATA

TEST #5 MULTIPLE MESSAGE

TEST #6 CTP FUNCTIONALITY

TEST #7 REMOTE CONFIGURATION

TEST #8 SEND DATAGRAM

TEST #9 RECEIVE DATAGRAM

TEST #10 DATAGRAM DATA

TEST #11 MULTIPLE DATAGRAM

TEST #12 RESPONDER WRITE BUFFER
TEST #13 RESPONDER READ BUFFER
TEST #14 CONTROLLER READ BUFFER
TEST #15 CONTROLLER WRITE BUFFER
TEST #16 READ WRITE BUFFER DATA
TEST #17 MULTI READ WRITE BUFFER DATA
TEST #18 THIRD PARTY CONFIGURATION
TEST #19 THIRD PARTY READ WRITE BUFFER DATA
TEST #20 ACTIVITY GENERATION

TEST #21 PERFORANCE COUNTERS

NODE POACK PONAK PONORSP P1ACK P1NAK P INORSP
04  O00000EL8 00000000 00000001  00COOE9S 00000004 00000300
02  00000E29 00000005 00000000  O00O00E62 00000004 00000301
01 00000011 00000000 00000002  0000001A 00000005 00000000

Testing MELKOR, node number 00

TEST #1 LOCAL CONFIGURATION
TEST #2 CONNECT
TEST #3 BASIC MESSAGE
TEST #4 MESSAGE DATA
TEST #5 MULTIPLE MESSAGE
TEST #6 CTP FUNCTIONALITY
TEST #7 REMOTE CONFIGURATION
TEST #8 SEND DATAGRAM
TEST #9 RECEIVE DATAGRAM
TEST #10 DATAGRAM DATA
TEST #11 MULTIPLE DATAGRAM
TEST #12 RESPONDER WRITE BUFFER
TEST #13 RESPONDER READ BUFFER
TEST #14 CONTROLLER READ BUFFER
Test skipped, unit does not support required CI functions.
TEST #15 CONTROLLER WRITE BUFFER
Test skipped, unit does not support required CI functions.
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Sample Run of EVXCI (Cont.)

TEST #16 READ WRITE BUFFER DATA

TEST #17 MULTI READ WRITE BUFFER DATA
TEST #18 THIRD PARTY CONFIGURATION

TEST #19 THIRD PARTY READ WRITE BUFFER DATA
TEST #20 ACTIVITY GENERATION
TEST #21 PERFORMANCE COUNTERS

NODE
04
00
01
02

End of run, 4 nodes tested, 0 errors detectad, pass count is 1,
Ending time 13-MAR-1988 11:24:34.16

$ LO
FIELD

PocK
0000026C
0000001C
00000012
0000020E

logged out at 13-MAR-1988 11:31:48.43

PONAK PONORSP
00000000 00600000
00000000 00000000
00000001 00000001
00000001 00000000

PIACK
000002C3
00000025
00000011
0000031E

%REM-S-END, control returned to node _WRAITH::

$ Lo
FIELD

logged out at 13-MAR-1988 11:31:48.43

4-63

P1NORSP

P1NAK
00000000 00000000
00000003 00000001
00000000 00000000
00000004 00000301
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CI Port Registers

Lesson Introduction

The CI Port has two types of registers called hardware registers and microcode
registers. The hardware registers are defined by the hardware at all times. The
microcode registers are created in the Local Store by the microcode upon
initialization and are defined only when the functional microcode is running.

This lesson addresses the location and contents of the Ci Port registers.

Lesson Objectives

1. Analyze an event log printout to find a suspected defective CI FRU.

2. Calculate a registers address and then examine that register from the VAX
Console Terminal.

3. Examine and deposit data to and from the Control Store, Local Store, and
VCDT.

4. Identify the current condition of the CI Port from the interface registers.

Lesson Qutline

Physical Address Space Map
CIPort Hardware Registers
CI Port Microcode Registers
Device Specific Registers

JEAT
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CI750 Address Assignment
® Preferred assignment within VAX 750 address map is I/O slot 15.

® Base addressis F3EQ00.
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000000

O3FFFF
040000
O7FFEF
080000

OBFFFF
0C0000
OFFFFF
100000

1IFFFF
140000
17FPEE
180000

18FFFF
1CDO00
1FFFFF

£00000
£10000
£20000
£20004
#20008
£ 20400
f 28000
£28400
£28800
F2A000
F2A400
F2A800
£2C000
F2C400
F2C300
#30000
F30008-C
F30014-1C
£30800

¥32000
£32014
F32€00

£ 34000
#38000
£38000
#3A000
F3C000
£36000

F 80000

258 KB }1 ARRAY BOARD

512 x8

88 K8

1024 x8

1200 X8

1536 x8

1892 k8

2048 X8
MAXIMUM FULLY POPULATED ARRAYS

10 KB WRITEABLE CONTROL STORE

Yz

MEMORY CONFIGURA TION REG A
MEMORY CONFIGURATION REG. 8

V/QO SPACE

MEMORY CONFIGURATION REG. C
RBOOTSTRAP AOM PROGRAM
MASSBUS ADAPTOR O INT. REGISTFRS
MASSBUS ADAPTOR 0 EXT RFGISTERS
MASSBUS AOAPTOR g MAP REGISTERS
MASSBUS AOQ"O“ 1 INT REGISTERS
MASSBUS ADAPTOR 1 EXT REGISTERS
MASSBUS ADAPTOR | MAP REGISTERS
MASSBUS ADAPTOR 2 INT. REGISTERS
MASSBUS ADAPTOR 2 EXT. REGISTERS
MASSBUS ADAPTOR 2 MAP REGISTERS
T
UNIBUS DATA PATH CONTROL & STATUS
UNIBUS DIAGNOSTIC REGISTERS

2NO UNIBUS DIAGNOSTIC REGISTERS
2ND UNIBUS MAP REGISTERS

Zizzzo oo
170 SLOT 10

/0 SLOT 111

O SLOT 12

170SLOT 13

/O SLOT 14

UNISUS MEMORY
SPACE 128KW

VAX-11/750 Physical Address Space Map

END OF EXISTENT MEMORY

1/0 SLOT 18 e PREFEARED ASSIGNMENT

TR A3
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CIBCI Address Assignment

® The address for the CIBCI is a Bl node number within the VAXBI I/O space.

@ The normal default address is 2000A000, which is BI node 5.
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BIG PICTURE VAXBI {/O SPACE

0000 0000 DEV 0 8 KBYTES] 2000 0000
DEV 1 8 KBYTES{ 2000 2000
DEV 2 8 KBYTES| 2000 4000
2000 6000
2000 8000
8
MEMORY 2000 A000
512 MBYTES DEV 6 8 KBYTES{ 2000 C000
DEV 7 8 KBYTES] 2000 E000
DEV 8 8 KBYTES] 2001 0000
DEV 9 8 KBYTES] 2001 2000
DEV 10 8 KBYTES{ 2001 4000
1FFF FFFF ‘
2000 0000 [ DEV 11 8 KBYTES] 2001 6000
/O SPA DEV 12 8 KBYTES| 2001 8000
21¢F Frer | FORBIO DEV 13 8 KBYTES] 2001 ACC0
2200 0000
DEV 14 8 KBYTES| 2001 C000
DEV 15 8 KBYTES| 2001 £000
MULTICAST | 2002 0000
SPACE
RESERVED
128 KBYTES
PRIVATE
SPACE
RESERVED 3.75 MBYTES
FOR
MULTIPLE ADAPTER 2040 0000
T AC
SYSTEMS SPACE 0
420 MBYTES | ZexeTes
r————————
ADAPTER 207C 0000
WINDOW
SPACE 15
256 KBYTES
RESERVED | 2080 0000
24 MBYTES | 21FF FFFF

VAXBI I/O Address Space
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CI780 Address Assignment

The preferred address for the CI780 within the VAX 780 is at 2001C000 (TR14).
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30-8IT PHYSICAL
BYTE ADDRESSES

0000 0000
1-4M BYTE MEMORY CONTROLLER 1
1-4M BYTE ) MEMORY CONTROLLER 2
MEMORY
ADDRESS
SPACE
\FFF  FFFF
-
2000 0000 TRO 8K BYTES
2000 2000 R 8K BYTES
2000 4000 | ypy 8K BYTES
2000 6000 TR3 8K BYTES ADAPTOR OR
, - NEXUS REGISTER
? " > ADDRESS SPACE
' i A TOTAL OF
: : 128 K BYTES
1 ]
1 ]
| |
2001 C000 TR14 8K BYTES
2001  E0CO TR1S 8K BYTES
128K RESERVED
ADDRESS SPACE
2010 0000 UNIBUS O ADDRESS SPACE
2014 0000 THE UNIBUS ADAPTOR
UNIBUS 1 ADDRESS SPACE > N ADORESS ANy
2018 0000 ONE OF THESE
UNIBUS 2 ADDRESS SPACE ADORESS SPACES
210C 0000 UNIBUS 3 ADORESS SPACE
_z
3FFE  FFFF

TK.10496

VAX-11/780 Physical Address Space Map
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CI780 Address Assignment on the VAX 8600

® The Clinterface for the VAX 8600 can be attached to one of two SBI

interfaces.

® Normal placement is on SBIA 0 with a base address assignment of 2001C000

(same as VAX 780), which is TR #14.

ON

LY | cE on 2SRl

SBIA 0 SBIA 1
Byte Longword Byte Longword
TR# Address Address Address Address
1 20002000 8000800 22002000 8800800
2 20004000 8001000 22004000 8801000
3 DWO 20006000 8001800 DW4 22006000 8801800
4 DW1 20008000 8002000 DW5 22008000 8802000
5 DW2 2000A000 8002800 DWé 2200A000 8802800
6 DW3 2000C000 8003000 DW7 2200C000 8803000
7 2000E000 80038006 2200E000 8803800
8* RHO 20010000 8004000 RH4 22010000 8804000
9* RH1 20012000 8004800 RHS5 22012000 8804300
10* RH2 20014000 8005000 RHé 22014000 8805000
11* RH3. 20016000 8005800 RH7 22016000 8805800
12 20018000 8006000 22018000 8806000
13 2001A000 8006800 2201A000 8806800
14 2001C000 8007000 2201C000 8807000
15 2001E000 8007800 2201E000 8807800
*RH780
CI Port Registers 5-10
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CMI/SBI OFFSET

31 00
OOO(HEX)
HARDWARE
) REGISTERS
' 800
%00 )
MICROCODE
REGISTERS
LOCAL STORE
32 X 256
8FC
coo T '4
VIRTUAL CIRCUIT
| rea as > DESCRIPTOR TABLE
| zero 16 X 256
. —_— _J
TK-10495%
CIPort Address Space Map
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CI Port Hardware Registers

There are four hardware registers common to the CI750, CI780, and CIBCI

interfaces:

® Configuration Register (CNFGR) -- located on the SBI Interface module
(CI780), CMI Interface module (CI750), and the Adapter Control module

(CIBCD. '

® Port Maintenance Control and Status Register (PMCSR) -- located on the
Data Path module for all three interfaces.

® Maintenance Address Register (MADR) -- located on the Packet Buffer

module for all three interfaces.

® Maintenance Data Register (MDATR) -- located on the Packet Buffer module

for all three interfaces.

These registers are not part of any memory on the CI Interface. The following
diagram shows the byte offsets to each of these registers:

CI750 CI780
000 000
004 004 or 010
014 014
018 018

QI&CPI USES

NI
[0 0Y
[ 00 B
leecC

CI Port Registers

CIBCI HARDWARE REGISTERS
100 CNFGR
110 PMCSR
114 MADR
118 MDATR
nve CNFER
CAFGR
PMCSER
Mmia DR
MDATR
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Configuration Register (CNFGR) for CI780

® Byte offset = 0.

e SBI fault bits.

® Port status bits.

® Error bits.

31 0D W™ B N B M DN XN

1 17 6 % 4 13 12 1 10 0P OB O7 OB OB O O3 @ OV 00

Ll jeb | jelel |

DATA FAULT

— WRITE SEQUENCE

FAULTY
PARITY

FAULT

“——— TRANSMIT
FAULT

e MULTIPLE TRANSMITTER
FAULY

— UNEXPECTED READ

| | fejofejeje] [} Jefefefr]fole]e]

CORRECTED €1780 581 ACAPTER COOE
READ 0ATA POWER FAIL
READ DATA OISABLE
SURSTITUTE TRANSMIT
COMMAND TRANSIT | o€AD
ERnOR TRANSMIT
AEAD DATA FAIL
TinEOUT

—— COMMAND TRANSMIT
TIMEOUT
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Configuration Register (CNFGR) for CI750
® Byte offset = 0.
® Port status bits.

® Error bits.

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00
1{1]1}{0}0}o0

ojojojojojojofo o Q 0 gf{o

s

l C1750 CMI ADAPTER COOE’
POWER DOWN

POWER UP

NON-EXISTENT MEMORY
READLOCK TRANSFER TIMEQUT
UNCORRECTABLE DATA ERROR RESPONSE
CORRECTED READ DATA

CIPA PARITY ERROR

DIAGNOSE

CIPA TIMEOUT

NO CIPA

TRANSMIT ACLO

TRANSMIT DCLO

POWER FAIL DISABLE ™ 10278
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Configuration Register (CNFGR) for CIBCI
® Byte offset = 100.
® Port status bits.

¢ Error bits.

31 2322 2019 16 15
o+ 100} | | | I | | [ ] lo]os] | BMCR (for reads only)

C RECEIVED COMMAND (SB!)

NO CIPA/MAINT GO
L— CIPADC LO

DIAG

PUP

PON

BBE

BIPE

BAPE

CPPE

|18

MKV84-2930
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Port Maintenance Control and Status Register
(CI750, CI1780, CIBCI)

® Port hardware error flags.

® Interrupt and port initialization control bits.
e Byte offset 4 or 10 for CI780.

® Byte offset 4 for CI750.

® Byte offset 110 for CIBCI.

® Bit zero not used in CIBCL

n M 1S 4 13 12 1 0 O OB O7 08 08 O4 O3 02 O O

i—]ILILHIHIIL L 1]

ERROR

CONTROL STORE
PARITY ERROA

LOCAL STORE
PARITY ERROR

RECEIVE QUFFER ot
PARITY ERROR

TRANSMIT MULTIPLL
PARITY ERROR

NPUT PARITY e
ERROR

QUTPUT PARITY vl
ERMOR

TRANSMT BUFFER
PARITY ERACA

UNINITIALIZED ——d
STATE

PROGAAMMASLE —
STARTING ADOAESS

ASSEAVED —

WRONG
PARITY

INTERRUPY FLAG

MAINTENANCE  —
INTERRUPT ENASLE

MAINTENANCE e
TIMER DISASLE

MAINTENANCE ——
MTIALIZE

L
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Maintenance Address Register (MADR)

Byté offset = 14 for CI750 and CI780.

Byte offset = 114 for CIBCI.

Addresses the Control Store for loading and verifying the microcode.
Contains the starting address of the microcode.

Can only be read/written when port is in uninitialized state (microcode is
stopped).

L ':lu;r‘.I:[u[meIuTaLo.imlmIo1Lml
?ﬁ:; , -_l wouo‘s:Lw ’

Maintenance Data Register (MDATR)

Byte offset = 18 for CI750 and CI780.

Byte offset = 118 for CIBCI.

Provides access to the Control Store location pointed to by MADR.
Used to initially load and verify the microcode.

Valid only when the port in in the uninitialized state (microcode is stopped).

3 a0
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Microcode Registers (in Local Store)

OFFSET
900 PSR BIT 31 COMES FROM HARDWARE
904 PQBBA
908 PCQOCR
90C PCQICR
910 PCQ2CR
914 PCQ3CR
918 PSRCR
g1C PECR
920 POCR
924 PICR BIT O GOES TO HARDWARE
928 PDFQCR
92¢C PMFQCR
930 PMTCR
934 PMTECR
938 PFAR
93¢ PESR
940 PPR

TR-10802

Microcode Register Summary

CI Port Registers 5-18



Microcode Registers (in Local Store) (Cont.)

3130292827 2625 24232221201918171615 141312 11100908 0706 050403020100

olo|olojolalo{ololo}o]o|ojo|ojafo|o]o]o]o]o]o]o
1 T T T
MTE ME IDSE [ PDS[ROA
MSE PIC MFQE
FUNCTION
MAINTENANCE ERROR

MAINTENANCE TIMER EXPIRATION
MEMORY SYSTEM ERROR

DATA STRUCTURE ERROR

PORT INITIALIZATION COMPLETE
PORT DISABLE COMPLETE
MESSAGE FREE QUEUE EMPTY
RESPONSE QUEUE AVAILABLE

8238288 ¢E

3130292827262524 232221201318 1716 1514 13 12 11 1009 0807 06 050403020100
rtrrrrrryryrorryayrvererrida
9|0 PORT QUEUE BLOCK BASE <29:08> ojojojojojojotofa

31wzsm27zsészann21m1913171615141312111009080105050403020100
rvrrvyrtrryrrerertrrrrtrrerritivirier

PORT STATUS
2001C900

PORT QUEUE BLOCK BASE
2001C904

PORT FAILING ADDRESS

FAILING ADDRESS <31:00> 2001C938
313029282726 5242322212019 1817 16 15 1413 12 11 1009.0807 06 050403020100
T T T T I T T T T T T T T T T T T T T T T T T T T T 1T PORTERROR STATUS
ERROR CODE <31:00> 2001C93C
3130 2928272625 2423222120 1918 17 1615 1413 12 11 10090807 0605 04 03 020100
olo olo]oofo|ofo]o P Caat AMETER
T T L 1 T T
uzfuo(wahos LO4 [Loz L00 L,
! ' PNO7 — NGO
SIZE L11 L09 LO7 LOS LO3 LO1 PNOS —rd —pnot
BIT FUNCTION PNOS ———PNG2
3 CLUSTER SIZE NS ——
28:16 INTERNAL BUFFER LENGTH PNOS

07:00 PORT NUMBER
3130292827262524232221201918 17161514 13 12 111000 080708 050403 02 0100

ojojojojofo|ojojofojojofojo{oj0jofajoj0jOjO}0{0(O[0|CfO{0{0|0O

ONE BIT REGISTERS

2001C908 PORT COMMANO QUEUE 0 CONTROL CNTL

2001C90C PORT COMMAND QUEUE 1 CONTROL BIT
2001C310 PORT COMMAND QUEUE 2 CONTROL

2001C914  PORT COMMAND QUEUE 3 CONTROL

2001C918 PORT STATUS RELEASE CONTROL

2001C91C  PORT ENABLE CONTROL

2001C920 POAT DISABLE CONTROL -

2001C924 PORT INITIALIZE CONTROL

2001C928 PORT DATAGRAM FREE QUEUE CONTROL
2001C92C PORT MESSAGE FREE QUEUE CONTROL

2001C930 PORT MAINTENANCE TIMER CONTROL

2001C834  PORT MAINTENANCE TIMER EXPIRATION CONTROL

Microcode Register Breakdown

5-19
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Device-Specific Registers

CI1750 Diagnostic Registers

® Provide diagnostic access to internal circuitry on the CMI interface board.

® Registers

CMD/ADDR HI
ADDRLO
BYTE MASK
XMIT FILE HI
XMIT FILE LO
RECV FILE HI
RCV FILE LO

CIBCI-Specific Registers
® Registers

BCICONTROL
USER INTERRUPT CONTROL

CI Port Registers 5-20
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CI Functional Description

Lesson Introduction

This module is a detailed look at the CI Interface. The material is presented in two

parts.

The first is a general description of each module. The second is a more

detailed look at each module.

The CI Interface is functionally divided into five parts: 1) the interface to the system
CPU and memory, 2) the Data Paths section, which includes the 2901 ALU, 3) the
Transmit and Receive Buffers, 4) the Control Store microsequencer, and 5) the
interface to the CI Bus. Flow control through each section is discussed, through the
use of block diagrams, with particular attention to the CI Port diagnostics discussed
previously.

Lesson Objectives

1.

Describe the major functions of the CI Interface and identify which FRU
performs each function.

Identify the module on which each hardware section resides.

Describe the source, destination, function, and error detection method for each
of the major buses.

Identify the possible loopback paths in the hardware.
Describe how CI Bus arbitration is handled.
Describe the interaction between the microcode and the hardware.

Trace the flow of data through the CI Interface.

Lesson QOutline

S<<JERT

General Overview
Link Module

Packet Buffer Module
Control Store

Data Path

System Interface
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CI Module Overview

Some of the modules that compose the three different interfaces (C1750, Ci780,
CIBCI) are identical. The following chart summarizes which modules are shared

and which modules are unique to a particular interface:

Module

Link (ILI) EITHEL

Packet Buffer (PB)
Data Path (CDP)
Data Path (IDP)
SBI Interface (ISI)
CMI Interface (CCI)
BAC

BAD

(Freca-A

ContRoL 11015

LinK  Tioas

CI750/C1780/CIBCI Internals

Part # CI750 CI780 CIBCI
loiig
110100 X X X

L0101 X X X
L0400 X X
L0102 X

L0104 X

10009 X

T1017 X
T1018 X

CTBA B
TioYs
T /046
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9-9

[ LAl I P g |
Q XMy BUFFERS
W
READ | -—— '
CONYAOL "] A nul-‘
== =d | iy oava as — e ___.D.
1 8 0K) RMITTER |- ™, CiA
FA i | v out | ENCODER SELECT 3
l 11} I '
PORT DATA HEADER!
| ACVA | TAAILER
whiTE SUFFERS
CONTROL l l _____
AECEIVE ) '
D A ms I . I Beiall R pe che
el ADDR
' neG | ] s “"'—‘ l
CI780 CONTROL
I | MICAOWORD ' SeeboE
susMD ) l
I L) ACVA T D
MICROCODE g OATA MANCH CARRIER ae
ACVA
I ' CONTROL [ oecooen[*| oerect ____<}_
I | STORE l
l SRANCH ' I
CONDITIONS § gaancH
' LOGIKC
BN ed B '
(: )—-——-L ADDR
I l NEG SEQ. l
- | DATA PATH | PACKET SUFFER l LINK
LLE2T )

C1780 Functional Block Diagram



Link Interface (ILI) L0100 ( R

Lollg
Parallel-to-serial and serial-to-parallel conversions.

Manchester encoding (PE).

Node address switches (true and complement).
Path selection circuitry.

Arbitration logic for CI Bus.

Carrier detection.

Shared CRC for transmit and receive.

PAL and ECL logic.

Data loopback capability for diagnostic purposes.

Red LED indicates that the internal loopback path is selected but not
necessarily in use.

Green LED indicates external activity on transmit or receive lines.

o were
KEFERENCE

THE
HSC. JnsTALL MANVAS

Fol - ,ngslél\)s !

/

( preendx B)
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Packet Buffer Module (IPB) L0101
® Microcode Control Store

- 48 X 3K storage for microcode.

- 1KisPROM. W

- 2KisRAM. '
® Maintenance Access Register

- Used to specify the address at which to load the microcode.

- Can be used to specify the starting address for microcode initiation.
® Microsequencer for control of the microcode execution sequence.
® Red LEDs for Control Store address selected.
® Transmit and Receive Buffers

- Double buffered.

- Each section holds 1K bytes.

» MADR — mawr Dath Res.
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Data Path Module (IDP) L0102
® LS (Local Store)
- 256 X 32 RAM
- Status storage and scratchpad for microcode.
® VCDT (Virtual Circuit Descriptor Table)
- 256 X 16 RAM

- Storage for the status of connections (virtual circuits) between nodes.

Bus IB provides a 32-bit data path.

® Eight 4-bit 2901 ALUs in parallel make a 32-bit ALU.

PB OUT and PB IN registers perform 32-to-8 and 8-t0-32 bit conversions.

® Microsequencer branch logic located here.
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SBI Interface Module (ISI) L0104
o Inte.rface Section
- All SBI protocol is implemented here.
- SBIlclock signals provide internal timing for the CI780.
® Transmitand Recefve Files
- Used for packet and data transfers (not for register access).
- Double buffered
a. Two sections (A and B).
b. Each section is separate and holds two longwords of data.
¢. One section can be loaded while the other section is emptied.
® Receive Data Register and Return Read Register
- Used when accessing registers on the data path module.
- Each holds one longword at a time.
e Types of Logic
- Programmed Array Logic (PAL): Smart board
- Emitter Coupled Logic (ECL)
a. Used for SBI clocks (high-speed logic).

b. Uses-5 volts supplied from the CPU power supply.

¢ CONFG&GR — ConFie REGISTRR
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CI750 Module Functions
® Link Interface Module (ILI) L0100 -- same as CI780.
® Packet Buffer Module (IPB) L0101 -- same as CI780.

® Data Path Module (CDP) L0400 -- same as CI780 except XBOR (External Bus
Out Register) and XBIR (External Bus In Register) provide a CIPA bus
interface to the CMI Interface board.

® CMI Interface Module (CCI) L0009
- CMI Interface signals.
- Transmit and receive files.
- Receive data register and return read register.
- Controlled by PAL.

- CIPA bus interface circuitry.
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CIBCI Module Functions
® Link Interface Module (ILI) L0100 -- same as CI780.
® Packet Buffer Module (IPB) L0101 -- same as CI780.

® Data Path Module (CDP) L0400 -- same as CI780 except XBOR (External Bus
Out Register) and XBIR (External Bus In Register) provide a CIPA bus
interface to the BICA Interface boards.

® VAXBI to CIPA Interface (BICA) Modules: BAC and BAD

- The BIIC (Backplane Interconnect Interface Chip) interfaces the Bl bus to
the CIPA box through the synchronous BCI (BI Chip Interface) bus.

- The DMA file and Port Data Latch act as buffers for data passing from BI
to CIPA box (or vice versa).

- The BIIC chip performs all necessary arbitration on the Bl bus.

- The port register contents (on the DP or PB boards) are not read directly,
but are loaded into the Port Data Latch for reading, or moved into the Port
Data Latch by the BCI side for writing.
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Link Board Operation

® Inorder to receive or transmit a packet, the Link board functions can be
reduced to four basic operations:

- Reception of an information packet.

- Transmission of an ACK/NACK packet.
- Transmission of an information packet.
- Reception of an ACK/NACK packet.

® Control of the Link hardware is a function of commands from the Packet 5 CA VE
Buffer (PB) board (type of operation to perform) and conditions sensed by the 70
logic during the operation. TIPB

® Programmable Array Logic (PAL) chips are used to define/monitor the
various hardware states that occur during each of the four basic operations.

e ECL (Emitter-Coupled Logic) voltage levels are used from the XMIT SERIAL
SHIFT REG out to the CI cable (on the transmit side) and from the RCVT
OUTPUT REG out to the CI cable (on the receive side).
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Arbitration for CI Bus
® Based on the countdown of the specific number of "quiet slots" while
monitoring for carrier detect: .
s Ticik= W7nS
1 quietslot = 800ns = 7 Ticks

® Number of quiet slots to be counted down determined by the number of nodes
attempting to transmit:

initial count = N + I + 1 where:

= 16 (maximum allowable nodes)
I = node number

® Ifacarrierisdetected during countdown, the winning node numberis’
determined and following action taken:

winning node greater, then reset count to (N + I + 1)
- winning node less, then reset count to (I + 1)

® Allows competing nodes access to the bus with the lowest-numbered node
having the highest priority. 5T #E
. ‘ LowES)
1% wt ‘f HSCS @

N THis

ReFERENCE
- 38
pcE 277

N CIBCLE TECK DESCRIPT pas
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Arbitration Flow Diagram
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Sync/Trailer PROM Space
e Used during transmit operation, controlled by transmit control logic.

® Address line A0 determines type of PROM output (sync or trailer) while lines
A4:A2 change (count) to determine the correct number of sync/trailer bytes.

/e Lower area of PROM reserved for possible expansion.
NEVEL VS E'_eb

(HEX)
T 1 1 1 3 [[synccuaracten e
1 1 1 1 g} TRAILER (00}
1 1 1 0 1] SITSYNCBYTES (55
1 1 1 0 o] TRAILER (00}
AU N R S BITSYNCBYTE4  (S8)
A 1 0 1 o] TRAILER (00}
A 1 0 0 1] BITSYNCBYTE3 (36
1 1 0 9 oy TRAILER {00
1 o0 1 af smTsvnceytez  (ss
sTARTHERe L O 1L 1 0| TRAILER 00 _
FORHEACER—=1 09 1 0 1| BITSYNCBYTE! (s8)
STARTHERE—e1 0 1 0 0| TRAILER 00
FOR TRAILER ‘_'_," o o 1 1| siTsyncevtE  sm
10 0 1 ol TRAILER (00}
1 0 0 0 1| BITSYNCBYTE (58
10 0 0 of TRAILER 100}
9 1 1 1 1| BITSYNCBYTE 55
9 1 1 1 of TRAIER 100)
0 1 1 0 1| siTsYNCBYTE * (58)
0 1 1 0 o TRAILER 100)
9 1 0 1 1| BITSYNCBYTE 155)
9 1 0 1 of TRAILER {004
0 1 0 0 | BITSYNCBYTE 1s5)
0 1 0 0 o] TRAILER 100
0 0 1 1 1] sITSYNCBYTE _ is8)
0 0 1 1 0| TRAILER (00}
0 0 1 0 1| BITSYNCBYTE _ s5)
9 0 1 0 o} TRARER _ 100
0 0 0 1 1| sITSYNCEYTE (55
0 0 0 1 o} TRAILER 100) ’
0 0 0 0 1| BITSYNCBYTE (55
g 0 0 0 O TRAILER (00}
[
Al
A2
A3
A4
T - 8598
Sync/Trailer PROM Space
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Link Interface Signals

The following three figures illustrate how the Link board is controlled by signals
from the Packet Buffer board. The first diagram shows the Link/Packet Buffer
interface signals. The flow diagrams highlight these signals to illustrate their role
in a typical transmit or receive operation.

PACKET
BUFFER

(PB)

INITIALIZE

SELECT

LINK CONTROL <3:0>

PORT DATA <7:0>

XMIT DATA ENABLE

NODE ADDRESS <7:0>

XMIT DATA <7:0>

XMIT DATA PARITY

XMIT BUFFER EMPTY

XMIT ATTENTION

XMIT STATUS<7:0>

RCVR A ENABLE

RCVR B ENABLE

——

VALID RCVR DATA

RCVR BUFFERS FULL

RCVR DATA <7:0>

RCVR DATA PARITY

¥

PACKET LENGTH

RCVR PACKET END

VALID RCVR STATUS

CRC STATUS

¥

ICCS PATH B

PORT CLK

XMIT CLK

RCVR CLK_

Link Interface Signals
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 —» RESET XMIT STATUS
- —L —» XMITFCN
~ =~ — == XMITPATH B SEL

|- — —= RCVR A ENABLE
]

|
r' = —®RCVR B ENABLE

LINK

R

TK-8618
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Link Interface Signals (Cont.)

D R p—

CRC bytes are
inserted into the
*SELECT packet
A valid function exists on Kk
LINK CONTROL lines. Trailer bytes are
*LINK CONTROL <3:0> inserted into the
XMIT FCN packet.
Port commands ’L
a transmit function via
LINK CONTROL lines. SYNC/TR GONE

Packet has been

*PORT DATA <7:0> transmitted,

XMIT PATH B SEL

Port selects transmit path L
via PORT DATA lines, WACK
L Wait for ACK response.
Link arbitrates for &
the selected bus. ACK RCVD
‘ ACK response has been
successfully received.

Link transmits header (bit
sync bytes and sync

aracter byte). *XMIT ATTENTION
{ An ACK response has
been detected.

*XMIT DATA ENABLE
Link is ready to receive

data from the P8. *XMIT STATUS <7:0>
{ Transmit status
available to the
*XMIT DATA <7:0> port.
*XMIT DATA PARITY ‘

Packet bytes (with

parity) are transferred *LINK CONTROL <3:0>

from the P8 to the link. RESET XMIT STATUS
Command (via LINK
{ CONTROL lines) to
reset most of XMIT
*XMIT BUFFER EMPTY STATUS bits.

All packet bytes have
been received from the

PB. [

*Interface signal

TK-8601

Interface Flow Diagram -- Transmit Operation
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Link Interface Signals (Cont.)

Start

)

1

*PORT DATA <7.0>
*RCVR A ENABLE
*RCVR B ENABLE
Port selects receiver path
via PORT DATA lines.

*RCVR PACKET END
Last byte of packet
body has been
transferred to PB.

'

ICCS PATH SELECTED
Carrier is detected on bus.

y

CHAR SYNC
Carrier is a valid packet.

y

*VALID RCVR DATA
Valid packet data ready
to be transferred

*VALID RCVR STATUS
Valid receiver status
information is availa. le
to the port.

*CRC STATUS
Indicates CRC status on
received packet.

*ICCSPATH B
Indicates over which CI
path the packet was

to PB.
r

*RCVR BUFFERS FULL
True if PB receive
buffers are fulf.

received.
TACK
Traasmit an ACK
(or NACK) packet.

'

Y

*RCVR DATA <7:0>

*RCVR DATA PARITY
Packet bytes (with
parity) are transferred
from link to PB.

ACK DONE
ACK {or NACK) packet
has been transmitted.

4

*PACKET LENGTH
Data being transferred
to PB specifies length
of received packet.

L

*Interface signal

TK-8602

Interface Flow Diagram -- Receive Operation
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Packet Buffer Board Operation
e All CI-bound packets flow through the PB board

® Transmit buffer (TBUF) contains an A and a B section, each section being 1Kb
in size.

® Receive buffer (RBUFF) contains an A and a B section, each section being 1Kb
in size.

® Buffers are loaded and read under control of port microcode, all transfers can
be reduced to six operations:

TBUTF load
Transmit
RBUF load
RBUF read
TBUF read
RBUF MLOAD

® Addressing on RBUF is controlled by the counter derived from the "packet
length" section of the received packet.
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1

$ UNINIT
Port enters the
uninitialized state.

)

f EN MADR
Maintenance address
register enabled.
Register provides
addresses to control
store.

)

o
Q ;z“i t SUSPEND CLK
5O .5 SEQCLK T3is

inhibited.

YES

4 EN MADR
Disable maintenance
address register.

?

t ENSEQ
Enable microsequencer
which outputs zero as
first address in the

First address in the
initialized state ob-
tained from the main-
tenance address

Initialization
complete

YES

L

 UNINIT
Port enters the
initialized state,

y

{ SUSPEND CLK
SEQCLK T3is
enabled.

Microsequencer gene-
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control of microseq-
uencer control logic.

‘ initialized state. register,

t FORCE ZERO ! K}
Microsequencer gene- DP CLK T3 OP CLK T3
rates zero addrea., SEQCLK T3 SEQCLK T3
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4 FORCE ZERO ¢ EN MADR
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$ EN SEQ
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v
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Microsequencer gene-
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quencer control iogic.

Done

TR87'9

Microcode Start-Up Flow Diagram
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The Microword

Output from the Control Store is a 48-bit microword, most of which passesinto the
microword register. The output of the microword register provides control signals to
all of the port modules as well as address values for the next microinstruction.

47 46 45 44 43 42 41 40 39 38 37 36 35 34 33 32 31 30 29 28 27 26 25 24

| N L 1 | | S
ALU FCN|ALU SRC]ALUDST| ALUA/B LITERAL
| 1 L1 Ll L4 I I I
[ " LINK AND
PAR BUFFER CONTROL
| BT T T A
SYNC TYPE [
PMUX  LINK
NOT USED CONTROL
SELECT
2322 21 20 19 18 17 16 15 14 13 12
1 | RS |
I8 SRC I8 DST SEQ CNTL / Ny
L1 Ll L1 11 y \/ N
I \\/ §
2 {')

1110 09 08 07 06 05 04 03 02 01 00 \ U% d:)
L O L L O N L ol /
NEXT MICRO ADDRESS N\

[ N S N R B N B B O
R N I A I N |
MISCELLANEOUS Y
Ill 1[1 L[J LIJ 1[1 L[ \Q@
[wm CLR |ASRT| SET| upP NOT USED
REG |DEAD| A | PON
MCLR - | wRT GO
PF SET INH RBPE
ASRT
iniTiaLize YLD FalL BGO
TK8720
Microword Fields
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Data Path Board Operation
® C(Contains three 32-bit wide buses:

IB Bus (internal bus)
MD Bus (miscellaneous data)
IB IN Bus

® Data sources for the IB:

LS RAM (Local Store)

VCDT RAM Circuit Descriptor Table)

2901A ALU

Microword from CS (Control Store)

MADR

PMCSR

PB IN REG

Microword literal field

SBI Interface or XBIR Register (depending on the type of CI Interface being

used)
® Local Storeis 256 X 32 RAM VCDT is 256 X 16 RAM

® When the port is under microword control, the IB DST field and the IB SRC
field select internal bus (IB) destination and source respectively.
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The Virtual Circuit Descriptor Table

The VCDT contains important information used by the high-level cluster software
(connection manager) to direct/coordinate packet transfer throughout the cluster. It
is actually built by the port driver and microcode working together. Here is a sample

STATUS

NHIBITS
} ! Dﬁ'”fﬁ@’eﬂm.-
052 Dﬁc,‘\v’k

entry (one per node):
15 14 13 12 N 10 09 08 00
PSTS
CST [ NR | NS | DaI | MBZ MBZ
8 A
A A A 4
0 = PATH A BAD
1 = PATH A GOOD | PATH
0 = PATH B BAD
1 = PATH B GOOD
OFREEQ INHIBIT
DISCARD INCOMING PACKETS WHICH
WOULD USE THE DFREEQ ENTRIES
NR = RECEIVING SEQUENCE NUMBER
NS = SENDING SEQUENCE NUMBER
CIRCUIT STATE
0 = CLOSED

1 = OPENED (VIRTUAL CIRCUIT EXISTS)

Virtual Circuit Descriptor Table Entry

TR-10849
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DRUTIL AND VERIFY UTILITIES

The purpose of this lab is to give you some exposure toc two
utilities that can be used to show the state

of any disk connnected to the HSC. This lab should also
help reenforce your understanding of DSDF (Digitial Standard
Disk Pormat) and BBR (Bad Block Replacement).

, 1.) Run VERIFY on one of the disks attached to your HSC.
Answer "no" to the question "Print informational

(non-warning) messages?".

2.) Take a look at the print-out and answer the following
questions:

a.) How many phvsical blocks (PBNs) were found bad at the
factory?

b.) How many bad LBNs were listed in the RCT?

c.) Will the contents of the FCT ever be lazger than that
~ of the RCT? Y \

P
d.) Pick any PBN from the FCT andkfind it in the RCT.

e.) Pick an LBN from the RCT and find out to which cylinder
and head it belongs by using the formulas given below:

LBN
CYLINDER = (discard fraction)
BPC
HEAD = LBN - (CYL*BPC) (discard fraction}
BPT
BPC BPT
(glock§lgylinder) (Blocks/track)
RA60 252 42
RAS0 434 31
RAS1 714 51
RA82 855 57

f.) If the FCT were "null", what part of this print-out
would be missing?

g.) Looking at the RCT, how can you identify any non-
primary revectors.



3.) Rerun VERIFY, but this time .answer "yes" to the question
"Print informational (nonwarning) messages?" and "yes"
to the question "report transient errors by blocks?".

Notice the difference between this run and the previocus cne.

a.) Would a "transient"” error be eliminated by running the
formatterz7/————

b.) Do bad RBNs get revectored?
If not, what happens to them?

4.,) Now lets use DKUTIL to find-out more information about the
> disk. Use the DISPLAY command to get the drive’s character-

istics.
a.) What is the drive;s ECC threshold?
b.) How many sectors are there in one track?
c.) How many physical sectors are there on the whole disk?z.
5.) Using the DUMP command, pick an LBN from the RCT (get this off
your verify printout) and dump it to the console.
a.) Locate the header, data, EDC and ECC areas.

b.) Can you find the header code?

6.) Now use the REVECTOR command to force a bad block replacement.
Use one of the previously dumped LBNs.

a.) Does the revector command work for any LBN?
b.) Does the revector command work for an RBN?

c.) How would you find-out the new location of the block
(blocks) you just revectored?

(try using the SET ERROR INFO command
and see if a print-out will occur upon
using the REVECTOR command, this should tell

you the new LBN.)



SETSHO UTILITY

The SETSHO utility is used to examine/change internal operating
paramaters of the HSC. Information on how to use it is in chapter
6 of the HSC User Guide, not the HSC70 Service Manual. A summary
of all the available commands is on page 6-5 of the HSC User Guide.

1. What does SET HOST do?

2. What does SET <unit id> HOST_ACCESS do?

3. Can the two above-named commands be used to dedicate one
disk to one node?

4. Wwhat does SHOW MEMORY display?

5. When would you use the SET MEMORY ENABLE ALL command?

6. What commands would you use to enable periodic and automatic
diags?

7. Does SHOW CI tell you what nodes are out on the cluster?

8. Which command can you use to see what nodes are seen by the
"HSC CI manager software?

9. The contents of the errorlog on every host connected to the
HSC can be partially controlled by what SETSHO command?

10.The type of information printed-out on the HSC console is con-
trolled by what SETSHO command?

11. What command would you use to get a snapshot of all the re-
questors in the HSC?

12. Under the SETSHO prompt, type SHO SYS and refer to page
6-78 (HSC User Guide) for an explanation of all the fields

displayed.

13. If you found that you were unable to connect to the HSC from
a remote terminal using DUP, what SETSHO command would help

you with this problem?




14.

15.

l6.

17.

From a cluster perspective, which SETSHO parameters would
consider the most important for proper operation of the

cluster as a whole?

Which SETSHO paramater is very important if you are going to
dual-port drives between two HSCs?

What setting would you recommend for the DUMP/NODUMP para-
meter?

Try changing some of these parameters found in the HSC User
Guide. Changing some of these require a reboot of the HSC.
What page of the User Guide tells you which parameters will
force an HSC reboot when you exit the SETSHO utility?
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Offline Diagnostics

STUDENT WILL FIND CHAPTER 4 OF THE HSC50 MANUAL AND CHAPTER 6 OF
HSC70 MANUAL VERY HELPFULL.

1. Load the OFFLINE diagnostic tape or floppy disk into the drive.
2. Press the init button on the operator control panel.

3. The offline diagnostic loader will go through a series of tests then
display the offline diagnostic prompt:
ODL>

4. Under the ODL> you can do a group of commands. They are found on
pages 4-8 and 4-9 of the HSCS50 Service manual and page 6-22 of the
HSC70 manual. The first command you should try would be help. So typ2

HELP after the ODL> prompt.

5. Another usefull command would be SIZE. Go ahead try it. This command

sizes up your system and shows you what is available to test.

How many requesters do you have in your HSC?

What are they?

What slots are tu<y in?

What is the Requestor number for the K.CI?

What size is your Control Memory?

-



. HSC OFFLINE DIAGNOSTIC LAB

INTRODUCTION

The purpose of this lab is to familiarize the student with the HSC's
JEfline diagnostics, their setup and cperation.

OBJECTIVE
At the completion of this lab, the student will be able to:

Set up the HSC to run the Offline diagnostics
Use all Offline diagnostic loader commands
Run all Offline diagnostics

How to interpret all HSC Offline diagnostics error printouts

Isolate a failing HSC module

REFERENCE MATERIAL
HSC User Guide
HSC50/70 Service Manuals

Student Guide



What is the size of Data Memory?

What is the size of Program Memory?

Under the ODL> prompt there are a limited amount of test commands.
Using your manual, lets try running these tests. In the service
manual, there is an error summary report after each test description.

Use this to interpret any errors that might occur. The HSC Offline

tests are:

TEST MEMORY (PG 6-73 HSC70 service manual)

.How long would it take for a complete pass through Program memory?

What number would you use to specify Data memory?

(0 (1) (2)

What do you have to remember about the default parameters?

What would cause an error number #27?

What would cause an error number $12?

what is test number 27




VTDPY LAB
1. Run VIDPY on the HSC and answer the following questions.

a. How many disks are on the HSC and what are their #s and status?

b. How many VAXes are communicating with this HSC and who are they?

¢. How many tape drives are on the system and what is their status?

d. What processes are running on the system and how much CPU time?




TEST MEMORY BY K (PG 6-57 HSC70 manual)

Can this test be used to test Program memory?

YES NO

Can you use requestor 0 for this test?

YES NO

What number do you use to test Control memory?

(0 (1) (2)

How many passes could you specify for this diagnostic?

Error numbers 000 - 007 specify what memory?

Data Control Program

What does error number 11 specify?

How many tests make up this diagnostic?

TEST K (PG 6-43 HSC70 manual)

What tests are legal for a K.SDI?

What tests are legal for a K.CI?

Where do these tests come from?




Wwhat would an error number 9 indicate?

Unexpected traps would give me error numbers or

Test %11 for the K.CI would test what board?

R.PLI PACKET BUFFER ___ LINK

what test number tests the DATA BUS on the K.SDI?
(0) (2) (6) (10)

wWhat test number tests the SERDES on the K.STI?
(0) (3) (7) (11)

TEST BUS (PG 6-33 HSC70 manual)

How many working Requestors are required for this diagnostic?

(1) ___(2) __ (4 __ (none)

What memories could you use in this diagnostic?

Data Control Program ALL

Could you interact with the Load device?

YES NO

— e——

what would an error number 1 indicate?

What error numbers are specific to the HSC50 only?

what would an error number 15 for a HSC70 mean?




TEST REFRESH (PG 6-100 HSC70 manual)

How many patterns are used to test each memory bit?

() (3 (5

What memories are tested by this diagnostic?

Data Control Program all

What does error number 4 indicate?

What is the pattern used in test #2?
(000000) (17777777) (10101000)

TEST OCP (PG 6-104 HSC70 manual)

What does error number 1 mean?

What does test #3 test?

Init switch Online switch Fault switch

7. Also under the ODL> prompt there are two commands called EXAMINE and
DEPOSIT, that will allow you to examine and deposit into locations ir
the HSC. Appendix A of the HSC50 service manual list some of these

locations. Lets try using some of these.

ODL>E 17770056 This is the Serial number register (of the P.ioc)
ODL>E 17770046 This is the K Status register
ODL>E 17770042 This is the Switch register

ODL>E 17777564 This is the Transmit Status register for the
console

Here is one, type BREAK key on console keyboard. At the @ sign type



173000G

What happens? . _

__ 8. You can alsc do LOAD and START commands. Try some under the ODL>
prompt do a LOAD <file name> where the file name is any program on
the Diagnostic cassette or floppy disk. You can find out what is on

the tape or floppy disk by doing a directory command under the HSC>

prompt.

EXAMPLE: HSCSO0>DIR DDl: with the diagnostic tape in drive 1.

EXAMPLE: HSC70>DIR DXO0:
After you load the program do the START command to run it.



How many tape patterns do you have?

What is Data pattern #3

Wwhat is Data pattern #1772

Up to how many minutes could you run this diagnostic?

[

What is Error #7 of this diagnostic mean?

What is Error #12 of this diagnostic mean?

" What does Disk Error #102 mean?

what does Tape Error # 201 mean?

What does test #6 do?

What does test #10 do?

ILRX33 PG 5-2 HSC70 service manual [HSC70 only]
Does this test require a scratch diskette?

YES NO



what does Error #3 mean?

How many tests make up this diagnostic?

ILTUSS8 PG 4-7 HSCS0 service manual [HSCSO ONLY]

Does this teét require a scratch cassette?

YES NO



HSCS50,/70 INLINE Diagnostics

THE STUDENT WILL FIND CHAPTER 5 IN THE HSC70 MANUAL OR CHAPTER .
4 OF THE HSCS50 MANUAL HELPFUL.

INLINE DIAGNOSTICS ARE DIAGNOSTICS THAT WILL RUN WHILE THE HSC IS
BOOTED UP AND RUNNING CLUSTER SOFTWARE OR AS A STANDALONE UNIT.

INLINE DIAGNOSTICS RUN UNDER THE HSC> PROMPT. THE DEVICE THAT YOU
ARE TESTING MUST NOT BE ONLINE TO ANY CLUSTER MEMBERS. IF IT IS, IT

MUST BE DISMOUNTED FROM THAT NODE.

1. The first operation is to bring up the HSC> prompt, that is done
by booting up the system cassette or floppy disk. When it boots
do a "CONTROL Y" to bring up the HSC> PROMPT. The INLINE diagnostics
will be found on the System tape. You can do a directory command to

to see them.

To start a test just type RUN <device name>:<test name> and answer
the questions.

EXAMPLE HSC70>RUN DX0:ILMEMY for memory test on HSC70

HSCS0>RUN DDO:ILMEMY for memory test on HSCSO

2. Lets start to run all the INLINE diagnostics for practice. In the
HSC70 manual there is an Appendix [D] on Interpretation of status
bytes that you can use to find any failures. Also chapter 5 after

each test printout.
ILMEMY PG 5-6 HSC70 service manual

What user supplied parameters are needed for this test?

L

Exactly what part of memory does ILMEMY test?

ILDISK PG 5-9 HSC70 service manual

The INLINE disk diagnostic runs on what cylinders?

What prefix is used before the disk drive number?



What are the three FRUs that cre tested using this diagnostic?

7 7
Why could would vou receive an Error code of 03 for this test?

It L

What would an Error 07 mean for this diagnostic?

What would an Error 30 mean for this diagnostic?

(=3

What dbes Test 7 do under the ILDISK diagnostic?

What does Test 12 do under the ILDISK diagnostic?

ILTAPE PG 5-31 HSC70 service manual

What is the prefix used before the drive number for this test?

5 > m—

What number would you use -0 select a density of 62502

How many Data patterns do you have?

What does an Error 2 mean for this diagnostic?




HSC INLINE DIAGNOSTIC LAB

INTRODUCTION
The purpose of the INLINE diagnostic lab, is to familiarize the
student with the setup and operation of the INLINE diagnostics
for the HSC.
OBJECTIVE
After completing this lab, the student will be able to:
Set up HSC devices to run INLINE diagnostics
Run all INLINE diagnostics

Interpret INLINE error printouts

Isolate HSC failures from storage device failures

REFERENCE MATERIALS
HSC50/70 Service Manuals
HSC User’s Guide

Student Guide



What does an Error 14 mean for this diagnostic?

What does an BError 31 mean for this diagnostic?

Name the three FRUs this diagnostic tests?

/ /

ILTCOM PG 5-47 HSC70 service manual

What is the purpose of this diagnostic?

What is an error 2 for this diagnostic?

What is an Error 5 for this diagnostic?

ILEXER PG 5-51 HSC70 service manual

Can you run this diagnostic.through DUP?

___ Yss NO

Can you use this diagnostic to access user areas?
YES NO |

How many disk Data patterns do you have?
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CI780 PORT REGISTER LAB FOR VAX8600,/8650

INTRODUCTION
rfhe purpose of this lab is to introduce the student with the use of
the CI port registers using a VAX8600,/8650.

OBJECTIVE
After completing this lab the student will be able to:

Identify all CI7804tegisters

Explain the use of all CI780 registers

Use the CI780 registers to modify Cluster operation

Use the CI780 registers to troubleshoot the CI780 port adapter

REFERENCE MATERIAL

CI780 User'’s Guide
Student Guide



CI1780 Port Adapter Registers

Since the VAX8600,/8650 can have two SBI buses, the CI780 can have two base
address ranges. For SBIAO, the base address of the CI port is 2001C000 for
- SBIA1l the CI780 the base is 2201C000. These are the base numbers that al}l

the register offsets will be added to.

The 8600 CPU in this lab only hasAone SBI adapter (in SBIAO) so the base
address will be 2001C000.

1. Halt the CPU by doing a CTRL P.
2. Examine the CI pbtt Configuration register:
>>>E/P/L 2001C000

What is its address? _

What is the CI adapter code? X

Is this code the same for CI780 and CI750?

What bit sets if the port detects an SBI parity error?

What bit sets.if we have Corrected. Read Data?.

3. Examine the Port Maintenance and Status register.

What is its address?

What bit tells me if the microcode i. running? . _

How can I stop the microcode? _ .

What bit is set for Even Parity?

L]

What bit do you set if you want to force the microcode to start

at a location in the Port Maintenance register? B

4. Examine the Port Maintenance Address register.

wWhat is its address?

How can I tell it to read or write to the high segment of the

47 bit microcode?

What must I do before I can use this register?

= .

/ L
Deposit a 400 into this register. What do you see in the LEDS

6n the Packet Buffer board ? -



Deposit FFFFFFFF into the Maintenance Data register (BASE + 18)

and read it back.-. e

Deposit a 1400 into the Maintenance Address Register. Why doesn’t

1400 appear in the LEDs?

Now deposit FFFFFFFF into this location using the Maintenance Data

register. What does it rea? out when you examine this location?

L .

Why? - e =

E—

Examine the Port Status register.

What is its address? -

Where is this address located? . S

What bit tells me that the port initialization is complete?

P i

Examine the Port Parameter register.

What is its address?

What does the 3F8 in the register mean? .

What is its port number? .

f

Does it match your port number?

What register and address would I use to find t“e failing memory

address? . ) .

Whaf address is the Port Initialize Control register at?

13

What bit is the only one used in this register?

Because we have been using location 400 and others we have destroyed
portions - of the microcode in the ram. Before doing the next step

reload the microcode into ram by running the functional diagnostic

with event flag 1 set.



8. Halt the syétem again by doing a CTRL P to put you back in console
mode.

9. Let’s halt the microcode:
>>>D 2001C004 1
Examine this location, bit 7 should now be a one:
>>>E 2001c004
Let’s set the Programmable starting bit to a one.
>>>D 2001C004 40 |
Now set the address 400 into the Maintenance Address register.
>>>D 2001C014 400
Now start the microcode by setting a bit into the Port Initialize
Control Register.
>>>D 2001C924 1
Now check to see if the port microcode has started.
>>>E 2001C004

Bit seven should be clear (0)

~10. Now try examining the CI registers under the Diagnostic Super-
visor. Boot the supervisor off the RL02 andd run the functional

diagnostic EVGAA with event flat 1 set.

11. Try to déposit into the Maintenance Address register with the

microcode running:
DS>D 2001C014 422
What happens? _

Try to deposit into the Maintenance Data register with the micro-
code still rumning. ¢ v - '

What happens? _ - P

Stop the microcode and try again, watch the LEDs on the Packet
Buffer board while you do this.

Now. can. you.do deposits? __. ,




) 12.

Deposit FFF into address 400 (starting address of microcode). Now
try to run EVGAA without reloading the microcode (event flag 1
clear).

Can you explain what happens?




Ci780 DIAGNOSTIC LAB

INTRODUCTION

The purpose of this lab is to familiarize the student with the setup
and use of the CI port diagnostics for CI780.

OBJECTIVE

At the completion of this lab, the student will be able to:
Set up the Diagnostic Supervisor to run CI port diagnostics.
Run all CI780 repair level diagnostics

Run all CI780 functional diagnostics

Understand how the cluster environment affects the running of the
Diagnostic Supervisor ‘

Isolate a failing module

REFERENCE MATERIAL
CI780 User's Guide

Student Guide



CI780 PORT ADAPTER DIAGNOSTICS

1. All of the diagnostics for the CI port are all level 3. This means

that they all must be run offline under the Diagnostic Supervisor.
Use pages 3-1 thru 3-3 of the CI780 User's Guide as reference.

After you bring up the DS> prompt, you have to attach the devices you
want to test and select them.

ex. DS>ATTACH CI780 SBI PAAO 14 4 2
DS>SEL PAAOQ

Or you could run the autosizer program EVSBA from the cassette or
disk.

ex. DS>RUN EVSBA
After it is done, do your SELECT command.
After you have done the setup, you can now run the repair diagnostics

There are four of these diagnostics EVCGA thru EVCGD. To run the diac
nostic type from the DS> prompt RUN (diagnostic name).

ex. DS>RUN EVCGA

___ EVCGa
EVCGB
EVCGC
EVCGD

After you have run the diagnostics in the default mode try running t!
with different sections enabled. An example would be to run ECCGE wit

the manual section.

ex. DS>RUN EVCGD/SECTION:MANUAL

Try this and other sections with the rest of the port repair level
diagnostics. Remember some tests run only in the manaual mode. To
find out what sections are valid type HELP (DIAG NAME) SECTIONS.

What sections are valid for EVCGA?

What sections are valid for EVCGB?

What sections are ralid for EVCGC?




what sections are valid for EVCGD? = _ . . _ . -

Try also to run the diagnostics with event flags. To find the event f
that are legal for each diagnostic type HELP (DIAG NAME) EVENT_FLAG).

What flags are legal for EVCGA?

What flags are legal for EVCGB?

What flags are legal for EVCGC?

What flags are legal for EVCGD?

Now lets try to run the Functional diagnostics EVGAA and EVGAB. Remerm
if you run the repair level diagnostics first you will have to set ev
flag 1 to bring CI780.bin into memory and place it in the ram sectior
of the Packet Buffer board. Since CI780.bin is not normally found in
field account you might have to set your load path or put it into the

field service account.

Type DS>LOAD EVGAA

Type from the DS> prompt SET EVENT 1
Now type DS>START

Also try setting event flag 2 and 3 and observe the print out.

Try running EVGAB now.

REMEMBER THESE DIAGNOSTICS ARE VERY DEPENDENT ON THE REV LEVELS OF
CI780.BIN AND DIAGNOSTICS.



PART 2: BOOTING DIAGNOSTIC SUPERVISOR FROM AN HSC DISK

» load the Diagnostics from the HSC disk type:
>>>@diaboo.cmd This file was created to boot the Diagnostic
Supervisor from the HSC for this VAX.

Type the following:
DS> dir [cococe . UMS Fcommen), S ySmANT [

DS> set load fsys$common-sysmaint]-
DS> dir

. Attach the CI780, or rui. the autosizer, then run EVCGA. Now try to run
EVCGB. Try the DIR command.

What happens? -

Why?

What does this tell you about putting CI port diagnostics on the HSC

Disk? , . _
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CLUSTER QUIZ

HOW IS QUORUM CALCULATED?

WHAT I3 PARTITIONING AND WHY IS5 IT DANMGERDOUS?

HOW DOES THE VAX ENOW WHICH ROOT TO LOAD ITS DPERATING SYSTEM FRO
WHAT DO R2 AND R3 DEFINE IN THE BOOT PROCESE?

HOW DO YOU TELL VYMBL.EXE THAT THE BYSTEM DISK IS DUAL PORTED, AND
WHY WOULD yOu. !

WHAT DOES REMOVE_NODE DO IM SHUTDOWN?

CLUSTER DOWN AND WHY:

i

HOW IS CLUSTER_SHUTDOWW USED TO BRING THE WHOLE

WHAT WOULD & DEVICE NAME OF £215DUAL: TELL YOU ABOUT THE DEVICE?

WHAT ARE THE STEPS (COMMANDS) REQUIRED TO SERVE AND MOUNT 4 DUAL
PORTED DISK TO A CLUSTER?

HOW DOES VHMB.EXE ENOW THAT THE BYSTEM DISK IS A MEMBER OF A SHADOW
SET? HOW DOES IT ENOKW WHICH SET?

WHEM WOULD vyOU USE THE DIAS SUPERVISOR ST LOAD COMMAND IN A& CLUSTEF
AND WHY?
WHY IS THE TOF LEVEL SYSMAINT DIRECTORY NOT USED ON A VMS_VS SYSTEMS

WHAT TiD THINGS SHOULD YOU ALWAYS CHECK ON A CLUSTER BEFORE SHUTTINC
LOWN A NODE?



Frate

MARD?

EYSEEYBRO0OT IS WHAT KIND OF LOGICAL NAME?
WHAT ARE THE EQUIVALENCY STRINGS FOR THE SEARCHLIST SYSHSYSROOT?

HOW CAN YOU GUARANTEE THE
N

SHOW CLUSTER WILL NOT ONMLY BIVE ME
;'}E_L St Er‘

HE INFORMATION YOU MNEED BUT WILL DO 80D WITH A SINGLE COM-

T

WHAT SYSGEN PARAMETERS SET UFR A QUORUM DIBE?

IF A VAX SYSTEM WILL WNOT BOOT THROUGH THE CI, BUT ALL DIAGS
P&RES, WHAT SHOULD YOU CHECE ON THE HEC?.....0N OTHER SYSTEMS?

IF QUORLM IS LOST DN & CLUSTER, WHAT ARE YOUR OPTIONSG?
(LIST THEM IN PREFERED ORDER)

;{;i
B‘l
IF AM NI NODE WIL NOT BOOT, BUT 4ALL DIABS FABS, WHAT SHOULD

YOU CTHECK?



3Th1s.1swan examplewas ‘to” how etixntoe sy
a PASSWORD...works for a VAX8200/8250/8300/8350.*“

Notice'the fact that there are bIank'lines in between some of the
different commands that you have to type in. The messages that
the system will present to you, are NOT included.

>>> B/RS:1 DU40 ~ - ;; we assume that the system device is DU40.

SYSBOOT> SET/STARTUP= OPAO
SYSBOOT> EXIT -

$ SET NOoON

$ SPAWN

$ @SYS$SSYSTEM:STARTUP.COM

$ SET DEF SYS$SYSROOT:[SYSEXE]
$ RUN AUTHORIZE

UAF> MOD SYSTEM/PASS=8200MAINT

UAF> EXIT
$ ~P : halts the system abruptly, not recommended for normal
; operation. ,
>>> H : This command is here to keep the VAX 11/780 "gurus"”
: ;s satisfied, it is not needed.
>>> I o e S

>>> B DU40

after this commahd, wait a few

$ @SYSSSYSTEM:STARTUP.COM ;
; seconds, then type <CR>’

USERNAME: SYSTEM
PASSWORD: 8200MAINT



~ 3:SGEN> SET/STARTUP=SYS$SYSROOT :STARTUP.COM

SYSGEN> WRITE CURRENT
SYSGEN> EXIT

$ @SYSSSYSTEM:SHUTDOWN
<CR>

<CR>

<CR>

<CR>

<CR>

<CR>

<CR>

<CR>

;: Now the system has at least one known password.....have fun !!!

L4

THAT'S ALL FOLKS!!.
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TEL.: 303-548-6195/522-6195
ENET: SSDEVO: :REPKA

SUBJECT: PERFORMANCE CONSIDERATIONS FOR HSC CONTROLLERS.

1 INTRODUCTION

There have always been performance considerations with regards to
configuring devices on the HSC. Until recently, these considerations
were important, but not extremely critical because the speed of the
available devices did not tax the bandwidth of the HSC. With the
introduction of the RA82, RAS90, TA90, and RA70, configuring for
maximum performance has become very important. In addition, if this
is not done, not only will there be a effect in performance, but data
buss contention caused errors may also occur, such as data buss
overruns, drat seek timeouts, and EDC errors.

Some general rules can be given, but things such as the
customer’s application and the usage of the devices also need to be
cc” idered when looking at the overall configuration. This memo will
= to provide some general- guidelines and some understanding of what
er.<ects performance in the HSC and and to what degree.

There are several things to keep in mind when configuring a
device on a HSC.

1. Only one device on a requestor can transfer data at one time.
2. Shadow set members need to be on separate requestors.

3. Requestor priority.

4. The speed of the device.

Sections 2, 3 and 4 will discuss these points in detail. Section 5
will offer some configuration guidelines, and section 6 discusses a
performance issue specific to single ported drives.
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2 ONLY ONE DEVICE ON A REQUESTOR CAN TRANSFER DATA AT A TIME.

Each requestor can support 4 devices, however, only one of these
de .es can transfer data at any one time. While one device is
transferring data, other devices can be seeking or positioning tape.
This means, the fewer fast and heavily used devices on any one
requestor the better the performance.

There is no significant performance difference between individual
ports within a requestor.

3 SHADOW SET MEMBERS MUST BE ON SEPARATE REQUESTORS.

This is a most important performance consideration. When the HSC
picks which drive to read from on a shadow set, the first check made
is for members on the same requestors. If all members are on the same
requestor, the HSC just uses the primary member and does no read
optimization at all. This means the same drive is always wused on
reads and the speed advantage of reads in a shadow set are lost. On
writes, only one drive can be written to at any one time while
simultaneous writes could occur if the drives were split across

different requestors.

4 REQUESTOR PRIORITY AND DEVICE SPEED.

Requestor priority in the HSC is used two different ways. The
first, and the most obvious, is if two requestors are contending for
the data buss at the same time, the higher priority (higher numbered)

requestor wins.

The second way requestor priority is used is not so obvious and
requires some further explanation.

Each device connected to the HSC reports back it’s transfer rate
to the HSC when it is brought on line. The HSC uses this to allocate
bandwidth on the data buss along with requestor priority. A RA90
needs every 3rd data buss cycle with it’s high transfer speed so this
means 3 RA90s can transfer data at the same time. The RA70 needs only
every 5th cycle so 5 RA70s can transfer at the same time. This is
assuming the drives are on separate requestors. The requestor module
buffers less than 2 words, so if the RA90 cannot get the buss for 3
consecutive cycles, a data buss overrun will occur.

This works very well as long as the faster devices are at the
higher requestor numbers. If a RAS90 is running with 3 RA70s, the RAS0
will always get the buss when it needs it as long as it is at a higher
requestor number. However, if the RA90 is installed at a lower
requestor number than the RA70s, it is possible that 3 RA70s will lock
out the RAS0 for 3 cycles an cause a overrun condition. To prevent
this, the HSC checks the speed and priority of the devices, and if it
dr =ts a slower device at a higher priority, it allocates the slower
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device the same bandwidth as the faster device.

Tor example, if RA70s were placed higher than RA90s, the HSC
woL. . consider the RA70 the same speed as RA90s and would allow only 3
RA70s to transfer at the same time or any combination of 3
RA90s/RA70s. This ensures the RAS0 will get at least the one out of
every 3 cycles it needs. This also means 40% of the HSC bandwidth
would not be utilized. For this reason, it is very important to
configure devices according to their relative transfer speeds. The
relative speeds of currently supported devices from the fastest to the

slowest is:

TAS0
RASO
RA82
RAS81
RAG60
RA70
RA80
TA78/79/81

TA78/79/81 tape drives, unlike disk drives, do not have steady
transfer rates due to the irregularities of tape movement. Instead,
their transfer rates are very erratic and bursty in nature. For this
reason, they can cause bandwidth problems for other devices if given
higher priority on the data buss, even though their "average" transfer
rate is much slower. For this reason it is especially important to
ke them at the lowest requestor numbers. This means they cannot be
m 1 on the same requestor with the cached TAS0 which must be at the
highest requestor numbers.

5 GUIDELINES

Based on the above information, some basic guidelines <can be
formulated to aid in configuring the HSC and it’s devices. First,
configure the devices of different device types according to the
following criteria in order of priority;

1. TA78/79/81 tape drives must be at the lowest requestor
numbers. TA90s must be at the highest requestor numbers and
cannot share a requestor with TA78/79/81 type drives.

2. Shadow set members must be on separate requestors. This has
the highest performance impact and the highest priority.

3. Faster devices should be 1installed on higher requestor

numbers. This ensures the maximum possible transfer rate
will be maintained and eliminates the possibility of data
buss contention caused errors. Having shadow members on

separate requestors may conflict with this rule, in which
case, shadow members on different requestors takes priority.
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4. Faster and high usage devices should be on requestors by
themselves, or as few of these devices on any one requestor

as possible.

Finally, after configuring the different device types using the above
guidelines, look at the devices of the same type. When configuring
devices of the same type, usage of each device needs to be considered
along with requestor priority and the fact that a requestor can only
transfer from one port at a time to determine the best configuration.

For example, the heaviest used device of one type, might be
placed on a requestor by itself, or with a device that is seldom used
and possibly placed at the highest requestor number of the devices of
that same type. Some judgment will have to be used here along with

some knowledge of the customer’s application.

6 ADDITIONAL PERFORMANCE CONSIDERATION FOR SINGLE PORTED DISK DRIVES.

VMS version 5.0 increased the frequency of performing it’s
Determine Access Path processing (DAP). DAP processing is used by VMS
to periodically cause the disk drives to release their ports so VMS
can determine all access paths to all drives. What this translates to
in the HSC/drive is a topology command being sent to the drive. This
topology command causes the drive to release it’s selected port and
send an attention/available to the other port if the port button is
selected. During this time the drive is unavailable for disk
tr sfers, however, in a normal dual ported configuration it takes
o. milliseconds for the attention/available and the HSC response.

The problem occurs when the drive has both port buttons selected
and is only connected to one controller. 1In that case, the drive
sends the attention/available on the unconnected port, and sits there
and waits for a response until it eventually times out after about 2
seconds. This means all IO to the drive stalls for 2 seconds every
time VMS calls DAP processing. Currently this will happen only every
6 minuets but VMS is expected to increase this frequency in the

future.

Even though DAP processing is relatively infrequent now, it is
important for the Customer and Field Service to understand that there
still is some effect on performance by keeping both port buttons
selected on single ported drives and this may be of larger concern in

the future.

END
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