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About This Manual

intended Audlience

This handbook is part of a series of handbooks which comprise the XM/
Adapters Handbook Documeritation Set (EK-XMIAD-HB). This handbook
and the handbook set are for VAX system trained Digital customer service
personnel who service X¥I-based systems and subsystems. Users of the
handbook set should be farsliar with the XMI bus architecture (either
through the XMI Busz Conczpts course or through practical experience)
and have a minimum of level 1 hardware maiutenance training on one or
more VAX systems (for exampie, VAX 6000 or VAX 9000 systems).

Document Scope and Structure

Several /0 adapters have been developed to interface the XMI bus to
devices which employ different bus structures and protocols. These
adapters are available as stend-alor:e options and may be installed on 2
variety of systems or subsystems.

The XBI Adapters Handbook Documentation Set provides a single, guick
reference source to the type of information most frequently required to
service XMI adapters. This handbook contains general information about
the XMI bus and applies to all XMI adapters covered in the documen! set.

This handbook is divided into five chapters:

Chapter 1, XMl BUS OVERVIEW outlines the XM1I bus architecture and
describes XMI bus impleraentations, t-vms, and specifications.

Chapter 2, XMI BUS PHYSICAL DESCRIPTION reviews the XMI bus
physical characteristic and general configuration rules.

Chapter 3, XMI BUS FUNCTIONAL DESCRIPTION presents the bus

functional characteristics including bus addressing, function codes, and
data transfer transactions.

Chapter 4, WRITE-BACK CACHE SUPPORT AND THE XMI+
PROTOCOL overviews the implementation of write-back cache in XMI-
based systems.
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Chapter 5, DIAGNOSING XMI BUS RELATED ERRORS overviews the
ZMI bus error reporting and error handling mechanisms.

Conventions

eddresses All addresses are given in hexadecimal (hex).

bits All bit numbers are given in decimal with the bit(s) enclosed in
angle brackets; for example <31>.
Multiple individual bits or bit fields are separated by commas
with bit fields indicated by two numbers separated by a colon.
For example «31:24,20,18,14:10> indicates bits 31 through 24
(inclusive), bit 20, bit 18, and bits 14 through 10 (inclusive).

CYAUX Specifies to press and hold the [Ctri] key while pressing the |§
key; for example,

fitem) . . . Indicates the item is optional. The herizontal ellipeis indicates

that additional optionial items can be entered.

Vertical ellipsis in examples, tables, o figures, indicates that
not all information is shown.

Related Documents

The XMI Adapters Handbook Documentation Set was written in
conjunction with XMI adapter specific user’s guides and technical
descriptions. Each adapter specific handbook in the set contains a list
of documents which the user can reference for more detailed information.
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1

XMI BUS OVERVIEW

1.1 INTRODUCTION

The XMI bus is a limited length, synchronous, high-speed bus with
centralized arbitration. The XMI is a pended bus (XMI nodes do not hold
the bus waiting for & response) with multiplexed address and data lines.

Multiple transactions can be in progress at any time on the XMI, with
arbitration and data transfer transactions occurring simultaneousiy.

1.2 IMPLEMENTATIONS

The XMI bus can be implemented as the primary system bus (for example,
in most VAX 6000 systems) or as an I/O bus (for example, in VAX 9000
systems).

When used as the primary system bus, the XMI can support multiple
processors, memory subsystems, and I/O adapters, in a variety of
configurations, to a maximum of 14 nodes.

When used es an I/O bus, the XMI is interfaced tc the system by way of

an adapter. For example, in VAX 9000 systems, the XMI bus interfaces to
the system by way of the XJA adapter, JXDI bus, and an /O control unit.

Figures 1-1, 1-2, and 1-3 show typical XMI bus implemontations.
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Figure 1-1 XMl Bus as the Primary System Bus
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1.3 BUS PROTOCOL

XMI bus operations are controlled by one of two protocols:

Table 1-1 XM Bus Protocols
Name Description

XMl Implements the Lasic set of XMI bus transactions:

Type Traneactions

Dsata Transfer Read (READ)
Interlocked read (IREAD?
Write masked (WMASK)
Unlock write masked (UWMASK)

Interrupt Interrupt request (INTR)
Interrupt acknowledge (IDENT)
Implisd vector interrupt (IVINTR)

XMi+  Superset of the XMI protocol. Includes three additional date transfer
transactions to support nodes which implement write-back cache:

Ownership read (OREAD)
Disown write masked (DWMASK)
Tag bad data (TBDATA)

The bus protoco! used on a given system depends on the type of nodes
present in the XMI backplane. Systems which implement write-back
cache use the XMI+ protocol.
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1.4 TERMINOLOGY

Table 1-2 XMi Arch_ltecture Terms

Texm

Definition

Node

Trenefer

Transaction

Commander

Responder
Transmitter

Receiver

Naturally
aligned

Hardware device that cornects to the XMI backplane. A node
can consist of one or more modules, but only one module may
have an XMI corner.

Smallest unit of information exchange that occurs on the
XMI bus. For example, the command and data cycles of a
read transaction and the command and date cycles of a write
transaction are transfers.

One or more transfer cycles which comprise the XMI task
being performed. For example, a read transaction consists of
a command transfer followed some time later bv a return data
trz nsfer.

Node that initiated the current transaction.

In a write transaction, the commander node is the source of the
data to be transferred. In a read transaction, the commander is
the node that requested the data.

A node which initiates a transaction is considered to be the
commander for the duration of the transaction. For example,
on a reed transaction, the commander initiates the transaction
and the responder ret:.rns the data. During the return data
transfer, the requesting node is still considered the commander.

Node which ia the target of a transactien request.
Node that is the source of the data on the bus.

For example, on a read transaction, the ommander is the
transmitter during the command transfer and the responder is
the transmitter on the return data transfer.

Node that ia the target of the data on the bus.

Data quantity whose address is an offset, from the baginning
of memory, of an integral number of data elements of the same
size.

The low order address bite of naturally aligned data items a%e
always zerc. All XMI bus read and write transfere occur on
naturally aligned blocke of data.
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Tabie 1-2 (Cont.) XA Architecture Terms

Trm Definition
Wraparcund Octaword or hexword reed operation in which read data is
read returned so that the originally requested quadword is returned

first, independent of alignment. The remaining clata in the
naturally aligned block of data which containe the addressed
quadword is returned in subssquent transfers. ¥MI Lus
protocol requires that all octaword and hexwaord reads, both
normal and interlocked, be wraparcund reads.

Ownership On systems which implement the XMI+ (write- ack cache)
protocol, each 32 byte block of data in memory has twe
associated status bits. These bits are used by memory to
implement the XMI+ protocol.

A node gains ownership of a block by performing an ownership
read transaction (OREAD). After geining ownership, the node
is free to write to its local cache without transmitting a write
to main memory. The node that owns a block must monitor
the bus for attempts to read or write the block. If e WMASK
reference is detected, the nod2 must return the data to mein
. memory using a disown write mask transaction (DWMASK).

1.5 BUSINTEGRITY FEATURES

The XMI bus contains several features that enhance the integrity and
reliabiiity of the bus.

® Parity protection for all bus information transfer lines

e ECC protection on all bus confirmation signals

e Bus protocol permits detection and correction of single-bit errors
¢ Defined timeout conditions to detect and diagnose faults
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1.6 SPECIFICATICHS

Table 1-3 X#i Bus Specifications

Physical

Backplane 14-elot card cage

Nodes® Maximum of 14

Node I Hardwired to physical slot
Bus lzngth Fixed, nonexpandable
Tezanclogy CrOS

Performance

Fius type Synchrorous

Bus cycle 64 ns

Addvess/data lines? 64

Address bits 40

Address space 1 terabyte (2% bytes)

Data transfer size 64 bita/cycle

Date Cransfer type’ Pended

Bendwidth See Table 1-4

Arbitration

Type Centralized

Algorithim Modified round-robin

Cycle=* Concurrent with dsta transfers
Gueues Two — commander, responder

The XM erchitecture allows for up to 16 nodes, but curreni physical constraints limit the

bus to 14 nodes.

Shjuitiniened addresw/dsts lines.

*Peed- and interrunt-tvme “rinzaciions are pended (node does not hold bus while weiting
for @ response).

4No dedicated srbitration cycles.
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Data Size Read' Write'
Longword® 31.26 31.26
Quadword 62.5 62.5
Octaword 83.3 83.3
Hexzword 100.0 100.0

IBandwidth values given in Mbytea/a.

¥The XMI architecture allows data tranafers of all dats sizes . both wemary and /O epace.
However, some implementations may not support transfers greater than a longword to 110

space.
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XMI BUS PHYSICAL DESCRIPTION

2.1 XMiCARD CAGE

The XMI card cage consists of a 14-slot backplane, connectors, card
guides, and structural members. Each slot has a ZIF connector which
is opened and closed by a cam actustor mechanism. This mechanism is
sometimes called the card cage handle.

2.1.1 Backplane

There are two basic types of XMI backplanes:

o XMI-1, Figure 2-1

e XMI-2, Figure 2-2

The main differences between the two backplanes are that the XMI-2:
e Supplies more +3.3 Vdc current than does the XMI-1

The increased current is provided to support more nodes with CMOS
iII logic. The dditional current is supplied to each node by way of
pins which are grounded on the XMI-1 backplane.

e Supplies battery backup power (if battery backup is present) for all
backplane voltages

The XMI-1 supplies battery backup only at +5.0 Vbb (see Figure 2-1).
The +5.0 Vbb is separate from the +5.0 Vdc to allow backup power

to memory and clocks without the need for supporting all XMI node
logie.

On the XMI-2, if battery backup is present, it is available at all
backplane voltages for all nodes.

Implementation of battery backup on either backplane is system
specific.

2-1
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e Includes two additional signals: XMI BP ID L and XMI PS EN H

These signals are both grounded on the XMI-1 backplane. See
Chapter 3 for signal descriptions.

Refer to system specific documentation for the type of backplane installed
in a given system.

+8.0 Vbb +5.0 Vbb
L N | J
Ground Qround
L L J
+50V +50V
i _J L |
-52vV +30V
L J | 1
-20V +33V
L _J L i
Ground Ground
L 1 L _J
+12.0V n
-120V
Clock/Arbiter
M|
[ I I I ]j Davghter Card I I I I i
[

1 2 3 4 £ 6 7 8 9 A B8 [ o] D E
Node iDs

—  Consgocle Cable
Conne ior

QBF-RC1000-8UB01-PBA

Fligure 2-1  XMi-1 Backplane (+5.0 Vbb Power)
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+33V +33v
L i L J
Ground Ground A
i _J L ]
+50V +50V
L _J L ]
-52V +50V B
L 1 { 1
-20V «33V
L I | i i
Ground Ground c
{ | L ]
+120V n
-{20V
D am P 1— posgrzay Py p— Py
ke *s L1 - w 8 - . doad
' Clock/Arbiter
rap-ang propay gy P - Ty oy
E
[ I Daughter Cardt 1 I ]
e ol el wdnd b bttt bnghed
8 )

1 2 3 4 5 6 7 8 o A B Cc D E
Node IDs

=== Console Cable Power Supply Enable  —

Connector Cable Connector

O8F-RC 1000- Xidi62-PBA

Flgure 2-2 XMi-2 Backplane (+3.3 Vdc Power)

2.1.2 Node ID Numbers

XMI node ID numbers are hardwired on the XMI backplane. The node

numbers correspond to the backplane slot numbers as shown in Figures
2-1 andg 2-2.
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2.1.3 Clocl/Arbiter Card

In scine implementations, the XM gystem clock and bus arbiter are
iscated on a caughter card which is attached to the Xii: backplane. For
ezample, Figures 7- 1 and 2-2 show the location of the daughter card
{(DCAFD! 20 VAKX 6000 systems.

in other implementations, the clock/arbiter module is mounted in the

card cage. Figure 2-2 shows the location of the clock/arbiter (CCARD) on
VAX 3000 systems.

Slat 8 (XJA, —
Slot 7 (CCARD}

Slot 1—

68F 4017 _se.0Q

Flgure 2-3 X84l Card Cage, VAX 9000 System
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2.1.4 110 Connector Pins

Segments D and E of each XMI backplane siot have connector pins for
attaching I/0 cables. Figure 2—4 shows the pin numbering layout. Refer
"5 Section 2.3 for /O node placement restrictions.

4 16 31 01| SegmentD
47 17 32 02
48 18 33 03
48 19 34 04
50 20 a5 05
51 21 36 08
52 22 37 07
E 583 23 ag 08 :l <~ Polarization Slot
64 24 39 09
85 25 40 10
56 26 41 11
87 27 42 12
58 28 43 13
56 29 44 14
60 30 45 15
48 16 31 01| SegmentE
47 17 3z 02
48 18 33 03
49 19 34 04
50 20 as 05
51 21 368 06
52 22 a7 07
[ 53 23 38 08 :I -~ Polarization Sint
54 24 32 09
55 25 40 10
56 26 41 11
57 27 42 12
68 28 43 13
59 29 44 14
60 30 45 156

GSF-RAC1000-8UB02-PSA

Figure 2-4 /O Connector Pins
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2.2 XMiNODE

An XMI node consists of cne or more modules mounted in the card cage
that interface to the bus via an XMI corner. If the node consgists of more
than one module, only one may have an XMI corner.

2.2.1 XMi Corner

The XMI corner (Figure 2-5) contains custom logic that:
e Asgsures a standard electrical interface to the bus

e Buffers drive signals to the bus

e Buffers receive signals from the bus

The XMI corner occupics an area of approximately 4.45 cm (1.75 in) x
12.70 cm (5.00 in) on the module and consists of eight Digital custom
CMOS chips:

¢ Seven XLATCH chips
¢  One XCLOCK chip

Note that the XMI corner does not perform any node control functions.
Ali node control functions are performed by the node-specific logic.

2.2.2 Self-Test LED

XMI nodes are required to have one yellow self-test pasa (STP) LED to
indicate the result of the node’s self-test. This LED lights when self-test
passes. The LED is located on the front edge of the module (the edge
opposite the connectors) and is the only yellow LED on the mudule.
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VAN

ll.):Ml Corner
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I — ) e ' =
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®3r_1784_s0.00

Figure 2-5 XM! Corner

2.3 CONFIGURATION RULES

Tae XMI backplane design places certain restrictions on the placement of
modules in the XMI card cage.

Some implementations (for example, VAX 6000 systems) prohibit the
placement of I/O nodes in slots 6 to 9 (or 5 tc A, depending on the
backplane type; see below) as the 1/O connector pins for these slots are
covered by the clock/arbiter card. In other implementations (for ~xample,
VAX 9000 systems) the clock/arbiter plugs into the card cage as any other
node, allowing greater flexibility in the placement of I/0 nodes.

The module placement restrictions for VAX 6000 and VAX 9000 systems
are listed below. Refer to system specific documentation for details.
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VAX 6000 Systems
e Sict 1 or E must contain a (non-memory) module

° No /O adapter modules in slots 5 to A (XMI-1 backplane), slots 6 to 9
(XMI-2 backplane)

¢  CPU modules are typically inastalled beginning with slot 1
e Memory modules are placed in slots A to 5, then in slots B and C

WMBA adapters are installed in the left side of the card cage,
b@@mﬁmg with slot E

VAX 2000 Systems

¢ Slot 1 or E must contain a (non-memovy) module

e CCARD module ig installed in slot 7

e  3JA module is installed in slot 8

¢ Firat /O adapter is installed in slot 1 or E

° Additional I/O adapters may be located in any other slot

2.4 MODULE PLACEMENT PRECAUTIONS

Some XMI modules (for ezample, the T2017 XRV) have components with
hext =inks mounted on side 2 of the module. These compcenents may cause
mechenizal or thermal interference problems with the module placed in
the slet directly to their left in the card cage. Observe caution when
ingt=iling or replacing a module adjacent to one with side 2 components.
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XMi BUS FUNCTIONAL DESCRIPTION

3.1 ADDRESSING
The XMI bus supports one terabyte (240 byies) of address space which i
divided into physical memcry space and /O spacce (Figure 3-1).

On a command/address cycle, XMT [31<63:00> which ara multiplexed
address/data lines, carry the forty bits of addressing, A<35:00>, as follows:

M D<B3:00> Addrees bits

D<28> A<39>
Deb74% A<38:29>
D<2800> A<28::00>

The most significant bit of the address, A<35>, selects between memory
and IO space:

A<39> = 0 memory space
A<39> = 1 VO space

NOTE

Some implementations of the XMI only support 80-bit addressing.
These systems use intornal address bit A<29>, which is output

to the bus as XMI D<29>, to distinguish memory space from I/0
space.

/O space is further divided into private space, nodespace, and 15 I/O
adapter address space regions. Figure 3-2 shows the /O space divisions
and Tables 3—1 and 3-2 describe the regions.

31
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Memory Space
{512 Gbytes)

00 0000 000C

VO Space
{512 Gbytes)

80 0000 0000

FF FFFF FFFF

GSF-RC1000-8US03-PSA

Flgure 3-1 XMl Address Space

Table 3-1  XMi /O Space Reglons

Region

Deacription

Private space

Nodespace

/0 sdapter
addrees space

24-Mbyte region reserved for operations local to the nodes.
Refarences to private space are serviced by resources local
to a node, such as locai device control and status registers
(CSRe) and boct ROM. These referenses are net broadeast
on the XMI bus.

16, 512-Kbyte regions for nods control and status
registers. Table 3-2 shows the addres= ranges.

15, 32-Mbyte regions used for accessing XMl 1O adapters.
Table 3-2 shows the address ranges. Nots that node O
does not have an /O adapter address region.
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80 0000 0000
X44i Private Space
{24 Mbutes)
80 ¢180 0000
X221 Nu.despace
{18 x 512 Kbytes)
80 0260 0G0
7O Adepter 1 Address Space
(32 Mbytes)
80 0400 92G30
Y0 Adaptor 2 Address Space
{32 dibytes)
80 0800 0020
/0 Adepter 3 Address Space
{32 Mbytes)
80 0600 0000
UO Adeptar 4 Adaress Space
(32 kibytes)
80 CA00 0G00
80 1800 GOOO
170 Adapter B Address Space
(32 Mbytes)
80 1800 0000
10 Adaptor C Addross Space |
(32 kibytes)
80 1A00 0000
70 Adepter D Address Space
(32 tibytes)
€0 1C00 0000
170 Adapter E Address Space
{32 Mbytes)
80 1EOC 000U
/O Adepter F Address Space |
(32 dibytes) J
80 2000 0000

Figure 3-2 VO Space

e

Kode 0 Nodospacs

tode 1 Nodespecte

Nods 2 Nodespace

Node D Nodespace

Node E Nodespace

Node F Nodespace

80 ¢180 0000
80 0188 00CO
80 0190 6000

€0 01E8 0000
€0 01F0 0000
60 01F6 0000
60 01FF FFFF

B8P -RC 10D0-BUGRL-POA
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Teble 3-2 XM Nodespace and I/O Space Aliocations

Nodespacs /O Adapter Space

Nods Begin End Begin End

02 80 0180 0000 80 0187 FFFF See footnote 2

1 80 0188 0000 80 018F FFFF 80 0200 0000 80 O3FF FFFF
2 80 0120 0000 80 0197 FFFF 80 0400 0000 80 OSFF FFFF
3 80 0198 0000 80 019F FFFF 80 0800 0000 80 O7FF FFFF
4 80 01A0 0000 80 01A7 FFFF 80 0800 0000 80 OSFF FFFF
5 80 01A8 0000 80 O1AF FFFF 80 0A0O 0000 80 OBFF FFFF
8 80 0180 0000 80 01B7 FFFF 80 0C00 0000 80 ODFF FFFF
7 80 01B8 0000 80 01BF FFFF 80 OE00 0000 80 OFFF FFFF
8 80 01CO 0000 80 01C7 FFFF 80 1000 0000 80 11FF FFFF
9 80 01C8 0000 80 O1CF FFFF 80 1200 0000 80 13FF FFFF
A 80 01D0 0000 80 01D7 FFFF 80 1400 0000 80 15FF FFFF
B 80 01D8 0000 80 O1DF FFFF 80 1600 0000 80 17FF FFFF
c 80 01E0 0000 80 O1E7 FFFF 80 1800 0000 80 19FF FFFF
D 80 O1E8 0000 80 O1EF FFFF 80 1A00 0000 80 1BFF FFFF
E 80 01F0 0000 80 01F7 FFFF 80 1C00 0000 80 1DFF FFFF
| 80 01F8 0000 80 O1FF FFFF 80 iE00 0000 80 1FFF FFFF

1Node 0 nodespace is reserved for future expansion.

2Node O does not have /O adapter space; addresses in this range comprise XMI private

spece and XMI nodespace.

3Reserved for future expansion.
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3.2 BUS SIGNALS

Table 3-3 XM Bus Signals

Sigmal Description

Arbitration

XMI CMD REQn Commander bus request lines (n = node number)

X! RES REQn Responder bus request. linea (n = nede number)

XMI GRANTn Bus grant lines (n = node number)

XMI HOLD Bus hold (multicycle transfers)

XMI SUP Suppress initistion of new XMI transactions

XM1 LocKouT! Prevent resource starvation {forces sequential access to

shared resources)

Informatio> Transfer
XMI D <63:00> Data cycles: read or write data
Comzmand cycles: command, address, mask
XMI F <03:00> Bus function {sse Table 3-4)
XMI ID <05:00> Commander ID. Finld iz of the form AAAAnn where

AAAA is the commander’s nsda ID and nn is the
command ID (each node can have up to 4 outstanding
transactions at the same time).

XMI P <02:00> Parity of XMI D, XMI F, and XMI ID lines
Responss
XMI CNF <02:00> Dats transfer status confirmation (from receiver)

ICommander nodes assert XMI LOCKOUT when repsated attempts to perform hardwere
lacks are denied, or repeated stiempts to perform IDENTs or VO spece references are
NOACKed. The assertion of LOCKOUT :neures feir acoess to rez>urces by preventing
nodes which have completed a lock, IDENT, or /O reference firom initieting snother request
while LOCKOUT is ssserted. XMI L OCKOUT noed only be generated and monitored by

commander nodes that perform interlock reads, ownership reeds, IDENTS, or /O space
refevences.
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Table 3-3 (Cont.) XMI Bus Signais

Signal Description

Control

XMI AC LO Low ac line voltage

XMIDCLO Impending loss of de power

XMI BAD Node failure (asserted until all nodes pass self-test)

XMI DEF [A,B) Defaults bus tristate lines during XMI idle cycles

XMI ERR DEF Bus configuration defauiting check

XMI RESET Initialize system to power-up etate

XMl TRIGGER? Node detected significant event (specific to node)

XMI TIME n XMI clock reference (n = 1 to 15)

XMI PHASE n XMI clock phase reference (n = 1 to 16)

XMI UPDATE EN Modification control for EEPROM or other writsable,
non-volatile storage devicee.

UPDATE EN must be cbserved by all nodes that
implement on-boerd, writeable, non-volatile storage.

Console and Front Panel®

XMI CON XMIT Transmit data to console

XMI CON RECV Receive data from console

XMI CON SECURE Console secure (if XMI is system bus, disables CTRL/P
detection)

XM' LOOTEN Auto-boot control (if XMI is systsm bus)

XMI RUN Front panel RUN LED control

XMI TOY BBU PWR  Time of year clock BBU power
XMI TOY BBU OK TOY clock BBU status

XMI BPID Identifies the backplane type. Asserted on the XMI-1
backplane and deagserted or the XMI-2.

2This signal mey be labeled as XMI FAULT on some implementstions of the XMI bu~.
$Used only by CPU nodes
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Table 3-3 (Cont) X Bus Signals

SBignel Description
Consols and Front Panel®
XMI PS EN Ensures that the +3.3 Vdc power supply is not enabled

if an XMI-1 style module is plugged into the XMI-2 style
backnlane (eome pins used for +3.3 Vde on the XMI-2
are grounded on XMI-1 style moduies).

Miscollaneous

XY NODE ID Backplane wired node ID (for example, slot 1 = node 1)
<03:00>

XMi SPAREO Reserved

8Used only by CPU nodes
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3.3 BUS FUNCTION CODES

Teble 3-4 Bus Function Codes

IMI F<8:0>

32 2 i ¢ |JMnemonic Function

0 0 0 0 NULL Null cycle

0 0O 0 1 CMD Command cycle!

0 0 1 0  WDAT Write data cycle

0 O 1 1 Reserved (decoded as NULL)
0 1 0 0 LocC Lock response

0 1 0 1 RER Read error response

0 1 1 0 Reserved (decoded as NULL)
0 i 1 1 Reserved (decoded as NULL)
1 0 0 0 GRDO Good read data, cycle 0

1 0 0 1 GRD1 Good read data, cycle 1

1 0 1 o GRD2 Good rvad data, cycle 2

i 0 1 1 GRD3 Good reac data, cycle 3

1 1 0 0 CRDO Corrected reaa auta, cycle 0
1 1 0 1 CRD1 Corrected read data, cycle 1
1 1 1 0 CRD2 Corrected read data, cycle £
1 1 1 1 CRD3 Corrected read data, cycle 3

18ze Teble 3-5 for the encoding of XM1 D<63:60> when XMI F<3:0> epecifies a command
eycle.
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3.4 BUS COMMAND CODES

]gbse 3-5 Bus Command Codes

IMI D<63:80>

62 62 61 60 Mnemonic Command

0O 0 o0 o - RESERVED (decode as NULL)
0 0 0 1 READ Read

0 0 1 0 IREAD Interlock read

0 0 1 1 OREAD! Ownership read

0O 1 o o DWMASK'  Disown write masked

0 1 0 1 - Reserved (docoded as null)

0 1 1 0 UWMASK Unlock write masked

0 1 1 1 WMASK Write masked

1 0 0 0 INTR Interrupt

1 0 o 1 IDENT Interrupt acknowledge

1 o0 1 o - RESERVED (decode as NULL)
1 0o 1 1 TBDATA! Tag bed deta

1 1 0 o - RESERVED (decode as NULL)
1 1 o 1 - RESERVED (decods as NULL)
1 1 1 o ~ RESERVED (decode as NULL)
1 1 1 1 IVINTR Implied vector interrupt

XMl + protocu! unly.
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3.5 DATA TRANSFER TRANSACTIONS

The XMI architecture supports data transfers of all data sizes to both

memory and [/O space (some implementations may not support transfers
greater than a longword to I/0 space).

Table 3-6 overviews the data transfer transactions. Figures 3-3 to 3-8
show the command/address and data cycles of selected transactions.

Refer to Chapter 4 for memory response requirements on systems which
support the XMlI+ protocol.

Table 3-6 Data Transter Transactions

Type Description
Read Moves a longword, quadword, octaword, or hexword of data
(READ) from the responder to the commander. Data are naturally

aligned and delivered in wraparound order. Multiple
transfers may be necessary to transfer all quadwords of
an octaword or hexword transaction.

Interiocked IREADs to memory space are similar to READs except that
read memory determines if the transfer should continue based on
(IREAD) the state of the block referenced:

Block State Memory Action

Free Locks the location from future IREADs
and OREADs’ and returns the requested
data to the commander. The commander
must issue an UWMASK to release the

lock.
Locked or Returns a LOC response to the
owned' requesting node and terminates the

transaction; no data is transferred.

IREADs to I/O space are implementetion dependent.
Most /O nodes treat IREADs the same as READs (and
UWMASKs= the same as WMASKs).

Interleck granularity is implementation dependent. The
minimum supported granularity in memory space is
hexword.

IXMI+ protocol.
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Table 3-6 (Cont.) Data Transfer Trangactions

Type

Diescription

Ownership
read
(CREAD)!

Write masked
(WMASK)

Unlock
write masked
(UWMASK)

Disown
write masked
(DWMASK)!

Moves a hexword block from memory to a caching node and
flags the block as owned in memory. The owning node must
issue a DWMASK to write the cached data back to memory
and release ownership of the block.

Write-back cache nodes use OREADs to perform both writes,
and reads with modify intent.

The XMI+ protocol supporta hexword OREADSs only.

Moves specific bytes in a longword, quadword, octaword, or
hexword data block from the commander to the responder.
The data block is naturally aligned and the bytes to be
transferred are identified by a byte mack field.

Write transactions are performed with one, two, or four

consecutive data transfer cycles with no NULL cycles in
between.

Complement of IREAD. Writes data to, and releases the lock
on, a locked memory location.

When a node issues an IREAD, it must unlock the memory
structure when it is finished by issuing UWMASK with the
data to be written. When memory receives the UWMASK,
it unlocks the memory location and writes tho data as
requested. If UWMASK is directed to a currently unlocked
location, memory periorm:s a masked write operation.

Complement. of ownership read. Writes data to an owned
hexword biock and returns the block to the “free” state.

The XMI+ protocol requires write-back cache nodes to
monitor the bus for references to owned memory blocks. If a
node detects a traneaction (read or write) to a block it owns,
the node is required to immediately issue a DWMASK to
write the cached data back to memory and release ownership
of the block.

The XM+ protocol supports quadword, octaword and
hexword DWMASK transactions.

1XM1+ protocol.
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Tabie 3—6 (Cont.) Data Transfer Transactions

Type

Description

‘Tag bad data
(TBDATA)!

Uged in place of DWMASK by write-back cache nodes if

cached data is corrupted. Flags the corresponding memory
iocation as bad.

Write-back cache nodes implement error correcting code
(ECC) on cached data. If a double bit error is detacted, a
TBDATA is issued in place of DWMASK to flag the data as
bad to future references. Tagging a location as bad allows
corrupted data to be more readily associated with an actual
process since the first read reference to the iccation will fail.

The XMl+ protocol supports quadword, octaword and
hexword TBDATA transactions.

1XMI+ protocol.
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D «63:0a>
£ WD CNF 8 6555 & 4 4 3 338322
23:8> <5:0> <2:0> 3 0887 8 7 09 210928
CrMD 0] A<38:290> | QW 2 QW 1 jLen A<20:00>
[} ! 4 | N 4 4 |
000 MNack More A3P, 49-bit addr
111 Ack -1 A20, 30-kit addr
1al/0; O=ldomery
aagann where: MBZ en systems 00 Hexword
gaasciode ID with 30-bit 01 Longword
nn=Command ID addressing 16 Quadword
11 Ostaword
8000 NMULL 0001 READ ¥rite Mask (each fleld)
g0C* CRAD 0010 IREAD
0010 WDAT 0011 OREAD" b7{bB8Llb5{bdib3 b2 bi]b0
= 5100 LOC 0100 DWMASK"
0101 RER L 0110 UWMASHK
10nan GRD 0111 WBASK
tian CRD 1000 INTR
1001 IDENT
Where nn = 1011 TBDATA"
00 data cycte 0 1111 IVINTR

01 data cycie ¥
10 data cycie 2
11 data cycle 3

‘= XMl+ protocol

Q8P .RC1060-QUBAB-PRA

Flgure 3-3 XMl Bus Signals for a Command/Addressg Cycle
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Bus Cycles
1 2 3 ) 5 6
WRITE
MASKED
COMMAND
MORE
WRITE WRITE
D «83:00> WRITE DATA DATA
ADDRESS 0 1
WRITE
MASK
LENGTH
F <3.0> COMMAND WRITE WRITE
DATA DATA
1D <5:0> CHMDR
CHNF <2:0> ACK ACK ACK
ARB CMDF HOLD HOLD
GRANT
Q8F-RC 1000-BUS0-PSA
Command/Address Cycie
¥ js) CNF 6 655¢5 4 4 33322 0
<3:0> <5:0> <2:0> 3 0987 87 210928 0
0001 I_OMOOO 0060 0111110} +.38:29>» All 18 1 1]0 A<28:0> J
Write Data Cycles
F 1D CNF 6 0
<2:0» <5:0> <2:0> 3 0
001a_ 001000} o000 First Quedworg
F s CNF 6 ¢
<3:0>» <5:0> <2:0> 3 0
00101 (0010007 f111 Second Quadword J

Q@ 8F-RC1000-8UBO7-PSBA

Figure 3-4 Octaword Write Bus Cycles
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1 2 3 4
READ
COMMAND
MORE
D «63:00> READ
ADDRESS
LENGTH
F <2:0> COMMAND
D <5:0> CMDR
CMF <2:0» ACK
ARB CMDR
GRANT
F D CNF 86 8 5 5 § 4 4 3 33 22 0
<3:8~ <5:0> <2:0> 3 0 9 8 7 8 7 2 10 9 @8 1]
000‘] 001600 000 G001 1 110§ Ac38:29> N/A 1 110 A<28:00>

. GBP-RC1000-AUDIC-PRA

Figure 3-5 Octaword Read Command/Address Cycle
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n n+t n+2 ned ned n+S
READ READ
D «63:00> DATA DATA
0 1
F «3:0> GRDO GRD1
ID <5:0> CMDR CMDR
CWF «2:0> ACK ACK
ARB RSPNDR RSPNDR
LGRANT GRANT
F D CNF 6 0
<30 <5:0> <20> 3 (v}
1000 001600 000 First Quadword
F IC CNF 6 0
<3:0x <5:0> <20 3 0

1001 001000 111

Second Quedword

Figure 3-6

GSF-AC1000-BUS00-PBA

Octaword Read, Read Response Data Cycies
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Command/Acuress Cycle

F ] CNF & 6555 4 4 23322 0
<3:0> <5 0> «20> 3 0987 87 2109068 L)

301 601000 000 000|010 A3 28> N/A 1 110 A<28:00>

Read Data Cycles

F iC CNF & 0
30> <50> <205 3 0 f
1000} (003 ODEI 600 First Quadword

F 1D CNF 6 0
«3:0> <5:0> <2:0> 3 (1]

1001 001000 111 Second Quedword

G8P-RC1000-BUBI0-PBA

Figure 3-7 Interlock Read Transaction

NOTE
Interlock reads are similar to normal reads except that the

memory location is locked and MORE is not allowed. See Figures
36 and 3-6.

If the target address is currently locked memory will respona
with the lock response (F <3:0> = 0100) and the XMI data lines
(D <83:00>) are ignared.
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Commend/Address CTycle

F {0 CNF 6 6555 4 4 33322 0
«3:0> <5:0> 20> 3 09067 87 21008 0
0009 001000] 1600] JOT110]0j08A<IB 20> | Write Mask |1 G]0O A<28:00>

Write Data Cycle

F [2) CNF & 0

<3:0> <5:0> <2:0> 3 0

0010] [001000§ )OO0 Quadword

GEF-AC 1000-BUSY 1 -PA

Figure 3-8 Unlock Write Transaction
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3.6 INTERRUPT TRANSACTIONS

Table 3-7 Interrupt Trangactions

Mnom

Degeription

Interrupt
acknowledge

Implied vector

INTR

IDENT

IVINTR

Issued by /O nodes to interrupt instruction

execution in a proceseor (or processors) at a
specified IPL.

Interrupt requests can be broadcast to multipie
processor nodes. The first processor responding
with IDENT receives the interrupt vector; all
other processors clear the intarropt pending
sondition.

lesued by a processor in response to an INTR
transaction to request an interrupt vector.

If IDENTS are issued simultaneously by two or
more processors, the first to gain the bus services
the interrupt; the other processors force e passive
release.

Issued by a node to implement & single-cycle
interrupt transaction. The interrupt priority and
the interrupt vector value are implied by bits
encoded in the interTupt type field.

The IVINTR is used for interprocessor interrupts
and write error interrupts. Since the interrupt
priority and vector are indicated in the
transaction, an IVINTR does not require a
corresponding interrupt acknowledge cycle.
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Cyclos
1 2 3 4
INTR
COMMAND
INTR
D «83:00» LEVEL
DEST
BASK
F «3:0>» COMIKAND
iD <5:0> INTR
NODE
CHNF <2:0> ACK
ARB COMMANDER
GRANT
F iD CNF 6 6 5 21 1 % 11 0
<3:0» <5:0> <2:0> 3 069 0 987 68 0
0001 111000 000 1000 M8z oji1jojo 0000000000000010 ‘
1-INTW LBRA t—- Dostingtion
BRS (nodo 1)
BRs
BF.?

GOF-RT1000-DUBIE-PRA

Flgure 3-9 INTR Transaction



XMI BUS FUNCTIONAL DESCRIPTION 3-21

Cycles
1 2 3 4
IDENY
COMMAND
INTR
D <€3:00> LEVEL
SOURCE
MASK
F <3:0> COMMAND
1D <5:0> IDENT
NODE
CNF <2:0> ACK
ARB COMMANDER
GRANT
E iD CiF 6 6 5 21 11 v 1 ]
«3:0> <G:0> <2:0> 3 09 09 87 86 ]
0001 000100 000 1001 MBZ 011j0fO) 0100 § 0000 | 0000 | 0000

2 I |

interrupt zource
(node E)

SLE_RCI100C-BUBIL- PBA

Figure 3-10 IDENT Transaction
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Cyclos
1 2 3 4
D <83:00> VECTOR
F <3:C> GRDC
ID «8:6> INTR
NODE
CHNF <2:0> ACK
ARB RESPONDER
QRANYT
F D CNF 6 11 5 90
<3:0> <5:0> <2:0> 3 8 85 210
1000 111000 000 Moz VECTOR 0190
£22_RC1000-DUBI4-PRA ‘

Figure 3-11 IDENT Resncnse
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Cyelas
1 2 3 4
IVINTR
COMIMAND
TYPE
D <83:00> FIELD
DEST
MASK
F <3:0> COMMAND
D <5:0> IVINTR
NODE
CNF <2:0> ACK
ARB CMODR
GRANT
F 1D CNF 6 6§ 2t 1 1 11 Dest CPU L]
<3:0> <5:0> 20> 3 09 0087 68 (node 2) o
0001 0400100 000 1111 ez Ojojo}" 0000000000000100

L.

WE!
Reserved
Reserved

IP-~-<interprocessor interrupt; vactor 80 (hex)
WEI--Wriie sivor interrupt; vector 80 (hox)

QEF-RC1000-DUGIR-PRA

Figure 3-12 IVINTR Transaction
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3.7 ARBITRATION

The XMI arbiter logic! has two independent arbitration queues: one
for commanders and one for responders. Arbitration for each queue is
performed in a round-robin manner, with responder requests receiving
higher priority than commander requests.

Figure 3-13 shows the XMI arbitration logic. Note that with a set of
dedicated arbitration lines, XMI bus arbitration cycles occur in parallel
with data transfer cycles.

== XMI LOCKOUT L

XMI CMD REQ (1) L

O T g2y Clock/
Node XM! RES REQ (1) L Arbiter
& . _—- Card
y XMI GRANT (1) L
e gt =
Central
Arbiter
XMi CMD REQ () L
o
Node XMI RES REQ (E) L
<
E XMI GRANT (E) L
e > [
XMl SUP L 1
XMIHOLD L

QGSF-RC1000-BUS 16 -P84

Figure 3-13 Arbitration Block Diagram

1 DCARD on VAX 6000 systems; CCARD on VAX 2000 systems.
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3.8 BUS IMITIALIZATION

System power-up, system
reset, or node raset

y
Set XBER SELF-TEST FAIL bit

Y

Extinguish Self-test Fail
(STF) LEDs

¥
Assert XMI BAD L

y
' Deassert XM data path and

synchronous control signals

No XMI DC LO L deasserted
or
XBER <30> (NRST) = 1

Yes

Start individual ncde
soli-tests (independent)

GSF-RC1000-BUS17-PSA

Figure 3-14  Bus Initialization Flowchan
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3.9 XMiNODE REQUIRED REGISTERS

The XMI architecture requires that each node include certain registers in
specific locations in the node’s nodespace:

Table 3-8 Required and Recommended Reglsters

Register Name Mnem Addr! Status

Device type XDEV bb+00 Required

Bus error XBE bb+04 Required

Failing address XFADR bb+08 Required for commanders
Communication XCOMM  bb+10 Recommended for RBD
Failing address XFAER kb+2C Required fo: ~ommanders
extension

10ffset from base address. See Figure 3-2, and Tables 3-1 eand 3-2.

Refer to the adapter specific handbooks of the XMI Adapters Handbook
Documentation Set for descriptions of the XMI required and adapter
specific registers.
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3ACK CACHE SUPPORT AND
THE XMi+ PROTOCOL

BACK CACHE OVERVIEW

wﬁé‘&'h‘”‘b ceche enhances Sy stem pltsdTinanse u_y ul\.lvualus the cuet,uve

bandwidth of memory write operations. With write-back cache, memory
writes, in addition to reads, can be serviced locally by a caching node
without the need for generating immediste main memorv references. This

reduces the overall number of memory writes that wer id otherwise be
required.

NOTE

Im this chapter, the term “XMI+ m@mm’y” will be used to denote
memory nodes which support the Xi

4.1.1 Block Ownership

The ampiemem,atmn of write-back cache on systems which support the
XM+ protocol is based on the “ownership” of data in memory.

X3+ memory mairntains two state bits for each 32 byte plock (hexword)

of date (see Section 4.2). At any given time, any node on the bus can own

any block. The XRiI+ protocol ensures that only one node will own a given
lack at a given time.

4.1.2 Geaining Block Ownership

A node gaine block ¢wnership by performing an ownership read (OCREAD)

transaction. During the time a node owns a block, it is free to write the

black withsut zenerating main meimory transaciions. Unce a node wriles

a block in its local cache. the bleck is considered “dirty” in that only the
cgchﬁﬁg ”E@d@ hag the undnﬁ'pﬂ ﬂiﬂfﬂ mnan marnace has the axtiocimal -]né-.

TiiiSa y RiERD vasw wRagganagsa Lok i

4-1
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4.1.3 Bus Monitoring

The XMI+ protocol requires write-back cache nodes to monitor the bus for
references to memory blocks owned by the node.

1f an IREAD or OREAD is iecued to a location owned by another node,
XMI+ memory will return a locked (LOC) response to the commander.
When the owning node detects a reference, it must immediately isruec &
DWMASK to write the cached data back to memory and ralease the block.

See Table 4-1 for XMI+ memory responses to bus transactions and to
Teble 4~3 for the actions taken by the owning node.

4.1.4 Releasing Ownership

4 node releases block ownership by issuing a disown write mask
(DWMASK) or tag bad data (TBDATA) transaction. Once the node writes
the data back to memory and releases the block. read references to

the block by other nodes result in the updated data being returned by

memory. (This assumes that no other node wrote to the block between the
OREAD and DWMASK; see Section 4.2.3.)

4.2 MEMORY REQUIREMENTS

The XMI+ protocol places certzin constraints on memory o support
write-back cache. This section overviews the major considerations.

4.2.1 Block State

The XMI+ protocol requires memory to maintain two state bits for each
hexword block of data. At any given time, a block in memory can be in
one of four states:

Btate BRlock Status

Free Neither owned or locked
Locked Interlocked as a result of an IREAD
Owned Owned by a write-back cache node as a result of an OREAD

Taggea Contains corrupted data. (A caching node wrote back corrupted data
bad end tagged the locstion as bad.)
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4.2.2 WMemory Response to Bus Transactions

The current block state determines memory’s response to data transfer
transactions. Table 4-1 lists the possible responses.

Table 4-1 Memory Response Requirements to Bus Tra: sactions

Block State’

Command Free Locked Owned Tegged Bad

READ GRD GRD GRD RER

IREAD GRID(L) LOC LOC RER

OREAD GRIXO) LOC LOC RER

WMASK Write Wrnite Write Write

UWMASK  Write® Write(F) Write® Write®

DWMASK  Write(F)’ Write(F) Write(F) Write®

TBDATA Write(B)? Write(B)? Write(B) Write?

1Letter in parenthewes indicates the next state if it is different from the current state:
' F = free, L = locked, O = owned, and B = tag bed.

2Error condition.

4.2.3 Servicing READ and WMASK Transactions

Under the XMI+ protocol, owned memory locationa cennot be read or
written by another node until relzzs2d {disowned) by the owning node. To
accommodate READ and WMASK transactions to owned blocks, without
ihe need for considering data ownership, XMI+ memory includes buffers
and command queues. This allows memory to buffer writes, and defer
reads, to owned locations until the data has been written back.

Table 4-2 lists the actions taken by XMI+ memory on READs and
WMASKSs to owned locations.
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Table 4-2 Memory Actions oin READs and WMASKs to Owned Blocks
Commend Memory Actions

READ On a READ to an owned location, memory:
1. Stores the command, address, and ID in a deferred queue
2. Waits for the owning node to issue DWMASK

3. Processes the DWMASK with any required masking as
indicated by the associated write buffer (if any; see WMASK
actions below)

4. Processes all deferred reads that match the DWMASK address
and returns the data with the appropriate response to the
commandey

The order in which reads are processed is not critical except that all
deferred reads to the DWMASK address must be processed before
continuing with octher commands.

WMASK On a WMASK to an owned location, memory:

1. Immediately writes the data into the block

2. Sicres the command, address, and mask bits in a buffer
3. Waits for the owning node to issue a DWMASK
4

Executes the DWMASK, but modifies tiie mask bita such

that bytes written by the WMASK are not overwritten by the
DWMASK.

A mask buffer covers @ hexword and, therefore, contains 32
mask bits (one bit for each byte).

5. Releanses the islock and the corresponding mask buffer

If more than one write occurs to a given block between OREAD
and DWMASK, XMI+ memory performs each write in order,
accumulating a composite byte mask representing all bytes written
by all WMASKSs to the block. Memory uses the composite mask to
modify the bytes not written by previous writes to that location.
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4.2.4 Memory/Local Cache Consistency

To maintain consistency between local caches and main memory, all write-
back cache nodes monitor the bus for potential references to memory
blocks which may be owned by the node.

The action taken by a caching node on memory references by other nodes

depends on the type of transaction and the result of comparing the bus
address to entries in the local cache.

The following table lists the results possible from comparing the bus
address to entries in a local cache. Table 4-3 lista the actions taken by a
caching node in response to memory transactions by other nodes.

Compare

Result Indicates referenced location ¥

Miss Not present in local cache

Clean hit Present, marked valid, and unmodified (dizrty bit clear)
Dirty hit Present, marked valid, and modified (dixty bit set)

Table 4-3 Write-back Cache Action in Regsponse to Bus Transactions

Transaction Type
Compare WRMASK/
Result READ IREAD OREAD UWMASKE DWMASK
Migs No ection (all transection typss)
Clean hit None Invalidate! Invelidate Invelidete Error
Dirty hit Write? Write? Write® Write® Brror
1Node specific.

2%rite-back cached data with DWMASK.
8Write-back cached data with DWMASK and invalidate cachs.
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4.3 /O CONTROLLER SUPPORT

The XMI+ protocol supports I/O controllers that are compatible with

the XMI protocol; /O nodes do not perform OREAD and DWMASK
transactions.

/0 Write to Memory

From the psint of view of an I/O node, writes always complete just as they

would with the XMI protocol. See Section 4.2.3 for the servicing of writes
to owned biocks.

170 Read From Memory

XMI+ memory services I/0 reads of memory the same as CPU reads. If

the read reference is to an owned location, the read command is deferred
antil the DWMASK is issued; see Section 4.2.3.
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DIAGNOSING XMI BUS RELATED
ERRORS

5.1 NODE RBDs AND SELF-TESTS

XMI nodes include ROM-based diagnostics (RBDs) which are stored in
non-volatile memory on the node moduie. The RBDs are run by calling
the RBD user interface with the console “2” command and then executing
the appropriate RBD. The node self-tests are part of the RBD and are run
when the node is initialized or when invoked by the operator.

Refer to the adapter specific handbooks of the XMI Adapters Handbook
Documentaiion Set for adapter specific RBD and self-test descriptions.

5.2 ERROR CONDITIONS
Parity Error

AN nodes mr 1 tor parity on the bus ¢s detect single-bit errors. XMI
receivers th.t detect bad parity ignore the current cycle and return a
NOACK conii:mation code.

inconsistent Parity Error

Under certain conditions, some nodes may detect bad parity while others
compute good parity. If the target of a transaction computes good parity,
the cycle may be ACKed (and assumed good by the commander), even if
other nodes ignore the cycle due to bad parity.

For memory-space write and OREAD (XMI+ protocol) transactions, this
class of error may result in cache coherency problems due to cached
processors failing to perform cache invalidates. CPU nodes running the
XMI+ protocel recover from this type of error by executing error recovery
software which flushes the cache (invalidating all unmodified blocks and
writing back to memory all modified blocks).

5-1
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For IVINTR transactions, scome destinations of the IVIN'TR transaction
may not receive the interrupt. All other XMI bus transactions ars
insensitive to this class of error.

Trangaction Timeout

The XMI protocol supports three types of timeouts commanders may
uss to detect transaction failures. Responders must ensure that, under
normal conditions, transactions do not exceed the timecut periods. XMI

timeouts in a given node can be disabled by setting bit <2> of the XM]
bus error (XBE) register.

Table 5-1 XMI Bus Transaction Timeouts

Type

Description

Response

Retry

Lockout

During a READ, IREAD, or IDENT, if a commander does not
receive all read responses within a certain number of cycles after
the transaction is issued, the transaction is considered to have
failed. Note that this does not imply that & responder is not
functioning; XMI receivers ignore cycles with bad parity and
response timeouts can occur as a result of ignored cycies.

An XMI commander may need to reissue an XMI transaction if it
receives a NOACK or a LOC response. If the commander cannot
successfully complete the transaction within the retry timeout
period, the transaction is considered tc have failed.

When an XMI commander is repeatedly denied sccess to e shared
resource, it must assert XMI LOCKOUT to ensure accese { the
resource. If the commander cannot succeasfully complete the
transaction during the lockout timeout interval, the transaction is
considered to have failed.
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Sequence Error

Many transactions require that XMI cycles occur in a certain sequence. If
the cycies occur out of sequence, the transaction is in error.

READ, IREAD, and IDENT transactions incorporate sequence IDs in
the read data responses (GRDn, CRDn, and RER) to denote the read

response cycle. The required order of sequence ID(s) for read responses is
as follows:

Data Sige Sequence [D(s)
Longword ! 0

Quadword (4]

Octaword 0,1

Hexword 0123
!Including IDENT.

The sequence ID for RER is implicitly 0.

For write transactions, the correct sequencing of cycles is determined

by the location of the write data cycles relative to the write command
cycle, rather than the use of sequence IDs. The write cominand cycle
and associated write data cycles must occur in contiguous time slots. If a
responder detects missing data cycles in a write transaction, the incorrect
cycle (and subsequent write data cycles) are NOACKed.
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5.3 ERRORHANDLING

XMI commanders and responders react to error conditions as follows:

¢ On an XMI bus error (denoted by the setting of XBE <315>),
controllera/adapters do not clear the XMI visible XBE bits, but instead
rely on the host (a CPU node) to clear the bits.

¢ Receivers that detect bad parity ignore the cycle.

¢ Responders ignore write trar- ctions with a sequence or parity error
(data at the referenced locatiun i3 not modified since the entire write
transaction is ignored).

®* Responders receiving a NOACK to a read response do not transmit

further read responses associated with that transaction within 10
XMI cycles of the NOACK.

o Memory nodes running the XMI protocol do not set a lock bit unless
all read responses associated with an IREAD receive an ACK.

Memory nodes running the XMI+ protocol set the lock or ownership
bits on successful receipt of the IREAD or OREAD command/address
cycle.

¢ Memory nodes do not clear a lock bit unless all write data cycles
associated with the UWMASK are properly received.

®* Cached proceseors detecting an inconsistent parity error either flush

their cache, perforn a machine check, or take appropriate action to
maintain data consistency.
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5.4 ERROR RECOVERY

Error recovery involves one or more repeat attempts of the failed
transaction before reporting a hard error. Fuiled XMI transactions are
retried under the following conditions:

e Any write to, or read from, memory space

* Any WMASK, UWMASK, READ, or IREAD to I/O space (OREAD,
DWMASK, and TBDATA are not supported to I/O space)

e Any NOACK on the command cycle of any transaction. The
transaction is automatically retried by hardware.

NOACK can result from either a reference to nonexistent memory

(NXM) or from a bus parity error. A transaction failing the retry is
assumed to be an NXM.

¢ Any IDENT receiving a response timeout. This may result in a lost
interrupt vector, the consequences of which may require servicing by
software.

Note that on eystems interfaced to a VAXBI bus, it may be unsafe to retry
a READ or IREAD to VAXBI I/O space which resulted in an response
timeout since some 1/0 devices may have read side effects.
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The XMI bus protocol supports two mechanisms that signal error
conditions to processoi_ it normal iransaction-level error reporting cannot
ke uped.

MNormal transaction-level error reporting mechanisms include NOACK,
read error response (RER), and timeout. The mechanisms that signal
error conditions to processors if normal transaction-level error reporting
cannot be used are:

Meck: Description
Write error This transaction is directed to one 6r more CPU nodes,
interrupt resulting in each targeted CPU taking an IPL 1D (hex) error

interrupt. The CPU then identifies the source ¢f the write
error interrupt.

¥MI TRIGGER'! When XMI TRIGGER is asserted, all XMI CPUe take an IPL
1D (hex) errr interrupt.

This signal may be labeled XMI FAULT in some implementations. Use of XMI TRIG:. 3
(or XM FAULT) is system specific.
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About This Manual

Intended Audience

This handbook is part of a series of handbooks which comprise the XM/
Adapters Handbook Documentation Set (EK-XMIAD-HB). This handbook
and the handbook set are for VAX system trained Digit:] customer service
personnel who service XMI-based systems and subsystems. Users of the
handbook set should be familiar with the XMI bus architecture (either
through the XMI Bus Concepts course or through practical experience)
and have a minimum of level 1 hardware maintenance training on one or
more VAX systems (for exzmple, VAX 6000 or VAX 9000 systems).

Document Scope and Struciure

Several I/C adapters have been developed to interface the XMI bus to
devices wiich employ different bus structures and protocols. These
adapters ave available as stand-alone options and may be installed on a
variety of syztems or subsystems.

The XMI Adapters Handbook Diocumentation Set provides a single, quick
reference source to the type of information mest frequently required to
service XMl adapters. This handbook contains information specific to the
CIXCD option.

This handbook is divided into five chapters:

Chapter 1 introduces the CIXCD and overviews its physical and functional
characteristics.

Chapter 2 indicates the configuration requirements for installing the
option.

Chapter 3 describes the CIXCD’s power-up self-tests and ROM-based
diagnostics.

Chapter 4 reviews the CIXCD’s macro-level diagnostics and sapport
programs.

Chapter 5 describes the XMI required and CIXCD specific registers.
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Conventions

addresces

bits

[item] ...

All eddresses are given in hexadecimal (hex).

All bit numbers are given in decimal with the bit(s) enclosed in
angle brackets; for exampie <31>.

Multiple individual bits or bit fields are separated by commas
with bit fields indicated by two numbers separated by a colon.
For example <31:24,20,18,14:10> indicates bits 31 through 24
(inclusive), bit 20, bit 18, and bits 14 through 10 (inciusive).

Specifies to press and hold the [Ct] key while pressing the
key; for example,

Indicates the item is optionai. The horizontal ellipsia i adicates
that edditional optional items can be entered.

Vertical ellipsis in examples, tables, or figures, indicate that not
all infoymation ie shown.
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1

CIXCD INTERFACE OVERVIEW

1.1 INTRODUCTION

The CIXCD is a high-performance I/O interface which connects the XMI
to the serial computer interconnect (CI) bus. The CIXCD implements
the VAX-11 CI port architecture and incorporates resequencing dual
path (RDP) protocol which supports simultaneous dual path operation of
the CI. RDP protocol allows for independent operation of each I path,
enabling the CLLCD to transmit separate message packets over both CI
paths simultaneously.

Figure 1-1 illustrates the dual pathing capability of the CIXCD in a
VAXcluster.

1.2 FUNCTIONAL OVERVIEW

The CIXCD logic is partitioned into five major functional sections,
implemented primarily by high-density gate arrays. Figure 1-2 shows
the logic sections with gate array mnemonics given in the dashed boxes.
Table 1-1 briefly describes each logic section.
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Tabie 1-t CIXCD Logic Element Descriptions

Element

Description

XMl
corner

XMOV

MCDP

MCWI

CIRT

Provides the interface path to the XMI. Consists of the required
XMI XLATCH chips (7) and the XCLOCK chip.

XMI interface and data mover gate array.

Pearforms the XMI read (mover A) and write {(mover B) transactions.
Includes the CIXCD interrupt logic.

The data movers are each 32 bits wide and operate at a maximum
bandwidth of 20 Mbytes/s. The movers are fres running once
started by the port microprocessor.

Microcontro! and data path gate array.

Houees the port microprocessor (port processor) which controls all
CIXCD functions.

The port processor is s bit-sliced microprocessor with a
microsequencer and e 8K x 86 bit control store. ALU operations
are executed every 684 na with next-address celculstions 2very 128
ne. Data transfers occur over a 32-bit data path with parity.

The port processor is supported by 32 GPRs, a 16 x 33 bit
microstack, an 8K x 33 bit local store, and a 32K x 86 bit
electrically erasable programmable read-only memory (EEPROM).
The EEPRCM containa the CIXCD self-test microdiagnostics and
the functional microcode.

Memory controller/wire interface gate array.

implements the CI prutocol and controls the CI
receiver/transmitters.

Requests for access to packet buffer memory (8K ~x 32 RAM) from
the CI wire, the data movers, and from the port processor are
arbitrated and controlled by the memory coritrol logic.

CY recoiver/transmitters gate array.

Independent interfaces to the CI wires. Performs Manchest.r
encoding and decoding, clock/data separstion, and byte framing and
synchrenization.
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1.3 FEATURES

* Ressquencing dual path protocol

e Parity un all internal buses and control stores

¢ Writable control store

¢ Internal end external diagnostic loopback capability

* Data integrity with cyclic redundancy checking (CRC)
¢ Round-robin arbitration at heavy loading for each path
¢ Contention arbitration at light loading for each path

° Packet-orientated data transmission

* Immediate acknowledgment of packet reception
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1.4 SPECIFICATIONS

Tabie i-2 CIXCD Speclfications

Components
CIXCD-AA — VAX 8000 VAXcluster Interface
T2080 Module
17-02884-01 Bulkhead cable assembly
12-14314-01 Backplane jumpers (30)
654-20225-01 Header card
EK-CIXCD-UG CIXCD Users Guide
CIXCD-AB — VAX 6000 VAXcluster Interface
T2080 Module
17-02884-02 Bulkhead cable sssembly
12-14314-01 Backplene jumpers {30)
54-20225-01 Header card
EK-CIXCD-UG CIXCD Usgers Guide
Revsmmended Spares
Fo-T2060-00
T2080-00 CIXCD service spare
27-01182-0% Package assembly
EK-CIXCD-01 T2080 module insert document
TKB0-K Blank TK50 tape
F5-202256-01
54-2022%-01 Header card spare
37-00813-04 Hender card packing

EK-CIXCD-02 Header card insert docuraent
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Toble 1-2 (Comt.) CIXCD Specifications

Temperature
Operating 10°C tn 40°C (60°F to 104i°F) ambient temperature
with a gradient of 10°C (18°FVh
Scorage/shipping 40°C to 70°C (-40°F to 158°F) ambhient
temperature with a gradiert of 20°C (36°F)h
Relative humidity
Operating 10% to 80% with 2 maximum wet hulh
tamperature of 28°C {82°F), a minimum dew
point of 2°C (36°F), and no condensation
Storaga/shipping 6% to 96% with no condensation
Altitude
Opareting See level to 2.4 km (8000 ft)
Maximum opecating tempersturea decresse by a
factor of 1°C/1000 ft (1.8°F/1000 f) for operation
above sea level
Shipping/storage Up to 8.1 km (30,000 ft) above sea level (actusl or
effective by means of cabin pressurization)
Shock 5 Qs peak at 7 to 13 ms duration in three axes
mutually perpendicular (maximum)
Power
Voltage/Current (nominal) Maximum ripple
+5.0Vdcat 5.9 A 300 mV
5.2Vdcat 1.8 A 160 mV
-20Vdc et 0.5 A 150 mV
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Teble 1-2 (Comt.) CIXCD Specifications

1-9

Data Transfer

Data format Manchester encoded serial packet
Data integrity Cyeclic redundancy check
Arbitration Light loading — contention

Heavy loading — round-robin

Tabie 1-3 CI Bus Specifications

Bus width Serial

External length 45 m (147.64 ft) maximum
Transfer rate 140 Mbita/s (maximum)

Bus loading 32 nodes (maximum)

Cable type Double shielded coaxial, BNCIA-XX

Cable impedence 50 ohme
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1.5 RELATED DOCUMENTATION

Order Number Title

EK-CIXCD-UG CIXCD User’s Guide

EK-CDX{CD-TM CIXCD Technical Manual

EK-VXDSU-UG VAX Diagnostic User's Guide
EK-VIDSU.U1 VAX Diagnostic User’s Guide Update
EK-VX11D-UG VAX Diagnostic System User’s Guide
AA-F162A-TE VAX Diagnostic Software Handbook
EK-8C008-UG 8C006 Star Coupler User'’s Guide
ER-CISCE-UG CISCE-AA Installation Guide
EK-VCSRM-PK VAXcluster Service Reference Manual
EK-VSCIT-RM Introduction to VAXcluster Troubleshooting
EK-VCSFP-RM VAXcluster System Troubleshooting Fiow Procedures
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CIXCD CONFIGURATIONS

2.1 INSTALLATION REQUIREMENTS

The CIXCD option requires one XMI I/O slot! for the T2080 module, and
one I/O connector panel opening for the CI bulkhead cable connector panel
(Figures 2-1 and 2~2).

The CIXCD also includes a header assembly which is a circuit hoard
that converts received CI signals to ECL logic levels. The CI bulkhead
cables connect to the header assembly which plugs into the CI backplane
(Figure 2-3).

2.2 CONFIGURATION JUMPERS

The CIXCD configuration jumpers are installed in zones D2 and E2 of the
XMI backplane slot. The jumpers are denoted as W1 through W30, with
W9 being reserved.

Figure 2-4 shows the CIXCD jumpers. Tables 2—-1 to 2-5 list the jumper
configurations.

' In VAX 9000 systems, all slots except slots 7 and 8 are 1/O slots. In VAX 6000
systems, the CIHCD can be installed in slots i to 4 and B to E.

2-1



2-2 CiXCD CONFIGURATIONS

Note that 2 system with no jumpers is configured as follows:
e  CI node address: 0

° Boot time: 1500 seconds

¢ Normal CI arbitration

°© Normsl header

°© Delta time: 7 (sse following note)

¢ Cluster size: 16

e Normal ACK timeout

NOTE

The CIXCD, and all devices in a cluster which contain a CIXCD,
must be configured for a delta time of 10. If the delta time
jumpers (Table 2-4) are configured to any other value, they must
be changed to reflect & delta time of 10. The value of 7 in the

preceding list is given only to indicate the delta time if no jumpers
are inetalied.
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Slot j4— 0 <

Slot 9 (XJA)
Slot 7 (CCARD)

Siot §

GSF 4017 B6.DG

Flgure 2-1 XMl Cardcage -— VAX 9000 System implementation
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Figure 2-2 CIXCD-AA Bulkhead Cable
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Figure 2-3 CIXCD Header Assembly
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Sectlen D
48 18 31 = 0%
47 17 32 = 02
48 18 33 = 03
Ti A Xmilt { 4% 19 4 = 04
80 20 35 = 05
51 21 36 = 06
52 22 37 = 07
L s =23 38 = 08 j
84 24 39 09
85 25 40 = 10
68 28 41 = 1%
CiB Xmki { 57 927 42 = 12
68 28 43 = 13
50 20 4 = 14
60 30 45 = 15

Section E

48 16 31 = 01

a7 17 2 - 02

48 18 33 = 03

ClA Rev { 9 19 34 - 04
50 20 35 = 05

51 21 38 - 06

g2 22 37 - o7

L & 2 38 - 08 J

54 24 39 - 09

| s = 0 - 10

S8 28 PR

CIB Rev & o > - - .
se 28 a - 13

50 29 44 - 14

60 30 45 - 15

Flgure 24 CIXCD Configuration Jumpers

Wis

;

)

|

Complement
Cl| Node
Address

Reserved
Disable ARB
Extond Header
Extend ACK TC

Cluster Size

Truse
CI Node
Address

Boot Time

Aler
Deka
Time

GSF 1823 89.DG



Table 2-1 Cl Node Address Jumpers

CIXCD CONFIGURATIONS 2-7

True Add:

CE Wwie wWig wis Wig W0 Wa1 W22 W23
KNods Ev/s1 B2/8 E3/58 E434 EB/38 Ee/38 E7/37 E/38

1] out out out out out out out out

1 out out out out out out out in

2 out out out out out out in out
223 jo in out in in in in in
Ci Wi w2 Wa Wé W8 we W7 wa
Rede Di/gs D282 D9/38 D4/34 1DB/SE De/zg D787 De/ss

0 out out out out out out out out

1 out out out out out out out in

2 out out out out out out in out
223 in n out in in in in in

IThe trus sddress and the complement address jumpere must be confl
CI node address. The node eddressse are given in decimal. Addresses 224 throungh 255 ere

reserved for Digitel.

for the same
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Tabie 2-2 Bool Tine Juimpers

Wae Was W26 W27
Time® He/3e E10/40 E11/41 BE12/42
18060 out out out out
1400 out out A in
1300 out out in out
1200 out out in in
1160 out in out out
1060 out in out in
0800 out in in out
0860 out in in in
0760 in out out out
0600 in out out in
0600 in out n out
0400 in out in in
0300 in in out out
0200 in in out in
0160 in in in out
000 in in in in

'0n CI porte v/hich support maeintenance etates, the time, in seconds, that a port weita to
exit the wnini ielized state following power up. The boot time delay does not epply to the
CIHCD eines tae CIHCD does not implement this festure.
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Teble 2-3 Disable Arbitration, Extend Header, and Extend ACK Timeout

Jumpers
Im Out
Disable normal Cl arbitration? Norme! arbitration (default)
Wii Extend beader® Normal header (default)
Div4:
Wiz Extend ACK timeout® Normal ACK timeou! idefault)
Tee 49

! Allessvs for initiating @ transmit after waiting or', ne delta (quiet elot) time,
2Etends the number of bit syne characters in the header.

8\ nervases the timeout period for ap ACK return.

Teble 2-4 Aiter Delta (Qulet Siot) Tirae Jumpers

Quiet Slot Was Wao WwW3ao
Count E18/48 Bl4/44 B18/48
7 out out ou.

10! out out in
Reserved out in out
Reserved out in in
Reserved in out out
Reserved in out in
Ressrved in in out
Programmable in in in

The CTHCD requires & delta time of 10. If the jumpers sre configured to any other value,
they must be changed to reflect a delta time of 10.
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Tabie 2-5 Cluster Size Jumpers

Wis Wid wib
Bize" D13v4s Di14/44 D16/45
i8 out out out
32 out out in

out in out
28 out in in
224 in out out
Reserved in out in
Reeerved in in out
Reserved in in in

ICluster aize in given in decimal. Value indicates the maximum number of nodes supported
by a port. The defeult is 16.




b 404

MR

Ty

W W W S

LY

e
<t di

MY e S O S O I S TR YTy,




CD SELF-TEST (XCDST) AND
ASED DIAGNOSTICS (RBDs)

3.1 CIXCD SELF-TEST (XCDST)

The COLCD self-test automatically runs on system power up or on an XMI
m&% The XCDST can aleo be run as RBD 0 from the RBD user interface.

{ is stored in the EEPROM and requires that the port
erational.

Pass Yellow self-test passed (STP), LED illuminated.
Fail LED eztinguished. Self-test failed bit (STF, bit 10) in XMI buas evror

regicter (XBER) set. Error code (failing test number) written to port
diagnostic control/status register (PDCSR).

sample outputs of an XCDST run

31
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Table 3-2 XCOSY Diagnostics

Test Title'

1 Port processor ALU status and branch
2 ALU arithmetic/logical fuenctions
3 Genersal purpose registers

4 Microsequencer stack

6 Internal bus loopback

;] Interval timer

7 Local store

a Memory control end wire interface
] Data mover A

10 Data mover B

11 XMI commander

12 XMI1 responder

13 Deta mover loopback

14 XMI brs error register

15 XMI device register

16 XMI failing addvess registers

17 Port processor internal conditions
18 MCW] ervor detection logic

19 XMOV error detection logic

i Interrupt control registers

14 CI internal maintenance loopback

'¥he XCDST is subject to chenge with new releases of the CIXCD. Refer to the XCDST
listings for test numbers and titlee applicable to a given CIXCD revision.
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3.2 ROM-BASED DIAGNOSTICS (RBDs)

The RBDs provide more extensive testing of selected CIXCD logic
functions. The RBDs are stored in the EEPROM and are accessed by

invoking the RBD user interface.

Table 3-3 CIXCD RBD Sample Tests List

RBD  Title'

0 Power up self-test (XCDST)

1 CI internal/external maeintenance loopback

2 Port local store exerciser

3 Port packet buffer exerciser

4 XMI commander exerciser

6 XMI communications register (XCOMM) exerciser

8 CIXCD soft register exerciser

1The RRD: are subject to chenge with new releases of the CIXCD. Refer to the RBD
9 listinge for test numbere and titlee applicable to a given CIXCD revision.

3.2.1 RBD User interface

The RBD user interface communicstes with the host console through
the XMI communications register (XCOMM). The interface is entered
by issuing the console “Z” command, specifying the node to which the
conzole ig to be logically connected, followed by the TEST/RBD command
(Example 3-1).
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>>>

»>>>Z2 C :Connect console to XMI node C
743 Z connection successfully started
C>>TEST/RBD :Cell RBD user interface
REBDC> ;RBD poompt

a. VAX 6000 Bystems

>>>

>>>Z 24 ;Connect conscle to XJA 2, XMI node 4
{ Use “P to exit Z-MODE ]

TEST/RBD :Call RBD user interface

RBD4> :RBD prompt

b. VAX 9000 Systems
Example 3-1 Invoking the RBD User Interface

3.2.2 RBD Commands and Control Keys

The RBD command pavser supports the minimum subset of commands
required by the XMI RBD specification. Commands may be entered in
uppercase or lowercase. The bell character and a question mark are
returned on incorrect syntax.

Table 3-4 RBD Commeands
Commend® Function

BTert n Starts the specified diagnostic (n). (See Table 3—-5 for START
command qualifiers.)
QUit Returns control to the CIXCD functional microcode. After QUIT

is issued, the CIXCD is initialized. TEST/RBD must be issued to
resume RBD execution.

Examine x Ezamines contents at address x (hex).

1Uppercase, bold-face characters indicate the minimum acceptable abbreviation for the
commeand.
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Tebie 3-5 RBD START Command Qualifiers
Quealifier Diegnostic Actiom

/LE Loop on test where the first error occurred. Continue error
reporting, if enabled.
Prees CTRL/C, CTRL/Z, or CTRL/Y io terminete the loop end orint
the error summary on console terminal.

/HE Halt on error, report error, and executs the clean-up code. The
default is continue on error.

e Inhibit error reporting to console terminal. The default is to enable
error reporting.
/IE is commonly used in combination with /LE.

IR Trace (display) test number at start of each test. Disabled by
default.

/RE, Output bell character to terminal on error.
/BE is commonly used with /IE and /LE to loop on intermittent
errTors.

/P=n Run n (decimal) passes of each test sslected. The defauit is one
pass. Specify n=0 for infinite passes (CTRL/C, CTRL/Z, or CTRL/Y
to halt).

fTan{m) hun one (/T=n) test or range of tests (/T=n:m). Specify test
number(s) in decimal. The default is all tests.

Table 3-6 RBD Control Keve

Rey Mode Function

CTRL/C Running Stop diagnostic execution, execute the clean-up code
Parser Disregard previcus input

CTRIL/U Running Ignored
Parser Same as CTRL/C

CTRLYY Running Stop diagnostic, do NOT execute the clean-up code
Parser Same s CTRL/U

CTRL/Z Running Same as CTRL/C
Parser Same as QUIT command
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3.2.3 RSD Error Report Formats

The CIXCD follows the XMI standard for RBD error reporte, supporting
three levels of error reporting.

Tabie 3—7 RBD Error Report Levels
Level Type Ervor Report Line Flelds

1 Summary Paes/ail indicator
XMI node number
CIXCD identifier
Decimal pess count

2 Error Error class — HE (hard error), FE (fatal error)
clase/device Device under test
type Unit number (if applicable)
Diagnostic test number

3 Error specific Two-digit subtest number
Expected data
Actusl data
Failing address (if non-zero field)
Unused (zero filled)
Error PC

-

F 4 0C0S5 00000005
: HE XCD XX TO1l
s+ 07 558535555 55555854 00000800 00000000 00000000

@ Failed, XMI node 4, CIXCD (device type 0C05), 5th pass
@ Herd error, CIXCD, xx (not used), test 1

@ Subtest 7, expected 556555665 (hex), actual 55656554 (hex), failing
address 800 (hex), all zeros field, error PC 0

-

LY

Exampie 3-2 Sample RBD Error Repori
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3.24 Sample RBD Run

g>>> Zc

743 2 connection successfully started
C>> TEST/RBD
RBDC>ST O/TR/HE

@ ;xcp st 1.00
@: o1 To2 TO3
c 0CO05 00000001
XCD xx TO3
85555555 S5£545555 (0000064C 00000000 00000000
RBDC> QUIT
S>>
Connect console to XMI nede C
Z connection message
Call RBD user interface (can abbreviate to T/R)
Start RBD 0 (XCDST), set TRACE, HALT ON ERROR fiags
Test header line — test name, revision
Test tracing (test numbers displayed at start of test)
Fail indicator, node C, CIXCD (device type 0C°05), 1st pass
Hard error, device is CIXCD, xx (not used), test 03

Subtest 23, expected 55656566655, actual 56545655, failing addreas 64C,
zeros field (not used), ervror PC 0

Exit RBD mode
Example 3-3 Sampie RBD Run With Faliure (VAX 6000 System)
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&) >>> & 24

O’ | Use “P to exit Z-MODE )
O TEST/REBD

& RBDE>ST O/TR/HE

® ;xcp_sT 1.00

@; to1 T02 TO3

%

o

4 0C05 00000001
XCD XX TO03
23 55558555 5554558 0000064C 00000000 00000000
DC> QUIT

R

v

Connect console to XJA2, XMI 4

Z connection measage

Cai! RBD user interface (can abbreviate to T/R)

Start RBD 0 (XCDST), set TRACE, HALT ON ERROR flags
Test header line — test name, revision

Test tracing (test numbers displayed at start of test)

Fail indicator, not.z 4, CIXCD (device type 0C05), 1st pass
Hard ervror, device is CIXCD, xx (not used), test 03

Subtest 23, expected 556565665, actual 56545565, failing address 64C,
zeros field (not used), error PC 0

Exit RBD mode

68006 Vg~

Example 3-4 Sample RBD Run With Fallure (VAX 9000 System)
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b.6:9.0.0.0:0 0,044 4
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16.9:6,0:4.6.4:4.0.0.0..5.9 4

Di9:9:6:0:0.9:0:0.0.6.66.0.4.4..1

b 8.0.0.084606444468.6044

pO.¢.0:0.0.6.0.406:4:0.460400044
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) MACRODIAGNOSTICS AND
SUPPORT PRUGRAMS

4.1 INTRODUCTION

This chapter provides an overview of the macrodiagnostics and support
programs available for the CIXCD. The chapter includes:

o Brief descriptions of the diagnostics
¢ Diagnostic set-up procedures
°® Sample diagnostic runs

e Event flag descriptions

4-1
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4.2 DIAGNOSTIC PROGHA
The CIXCD is supported by five macrodiagnostics and one utility

Table 4-1 CIXCD Macrodlagnostics

Neme Level Description

EVGQAA 3 CI functional diagnostics, parts 1 and 2.
Standerd Cl bus interface diagnostics upgraded to
inciude the CI{CD. Diagnostics run with memory
management on and provide isolation to the failing
comrmnand.
Both diegnostice require the CI loopback connectors
and use the CIXCD functional microcode. Microcode is
assumed to be loaded (from the EEPROM) unless event
flag 1 is set (loads microcode from file CIXCD.BIN prior
to diagnostic execution).

EVGAC 3 Cluster functional diagnostic

Verifies local to remote node communication and data
integrity. Must be run under VAX/DS on an inactive
CI cluster. Functional microcode must be on the same
medium as the diagnostic. Assumes successful runs of
EVGAA and EVGAB.
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Table 4-1 (Cont.) CIXCD Macrodiagnostics
Name Level Description

EVGEA 3 CIXCD repair level

Performs extensive testing of the CIXCD at the
functional lavel and at the logic level. Tests include:

v Scan chain and data path to EEPROM and RAM
¢ Data integrity and addressability of EEPROM and
RAM

o Verifying ability to invoke XCDST and read results
* Computing checksum of EEPROM code

e Control store read/write capability

¢ Functional testing of RAM memory

EVGEA also includes three sections of the EEPROM
uplate/verification utility.

EVGEB 3 CIXCD microcode update utility

Contsina the code to initialize and update the functionel
and diagnostic microcsde.

BEVECE 2R CI cluster exercizer

Provides for local CI interface functional testing and
tests the ability of VAXcluster nodes tc communicate
over the CI bus.
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4.3 RUNNING EVGAA AND EVGAB
Disgnostic Setup

1.

Connect CI cables to loopback connecicrs (Figure 4-1):

Connect transmit A to receive A and transmit B to receive B on the C”
bulkhead connector panel using one attenuator pad (P/N 12-19907-01)
and two modularity cables (P/N 70-18530-00) for each connection.

Ensure that the VAX diagnostic supervisor (VAX/DS) and diagnostics
are acces ible through the default load path (may require changing
media in ‘he current load-path device).

L.oad antd run VAX/DS

Refer to the applicable system installation guide for aystem specific
VAX/DS load and run procedures.

Attach and select CIXCD:

e  Using the auto-sizer:

DS> RUN EVSBA
De> SROW DEVICES
DS> SELECT PAA-

¢  Using ATTACH and SELECT commands (Example 4-1)
Load the diagnostic program

Set the desired VAX/DS execution control flags (for example: TRACE,
HALT) and any desirved diagnostic event flags (note that the LOAD
command clears event fiags)

Start the diagnostic
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MODULARITY
] CABLE ISR
. PIN 70-18530-00 J
N\
\
TA s TB )
N
N K
N
\
RA ) RB // £ i
X ATYENUATOR PAD
\ P/N 12-19907-01

N\
MODULARITY
(A casLe
fﬂ@

GBF 4020 89 DA

Figure 4-1 Dlagnostic Loopback Cable Connections
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DS> ATTACH CIXCD HUB PRARO C 3 IC =

13 =

DS8> SELECT PARO

g. VAX 6009 Syestems

DS> ATTACH XJA HUS XJAO O 8 10
18

pS> ATTACH CIXCD XJAO PAAC 2 4 3 12
14

'3
D8> SELECT PAARO, XJAO

b. VAX 9000 Bystems

M1 nede number,
Cl node number

MI number,

¥MI node numbher
¥MI node number,
BR level,

CI node number

Example 4-1 VAX/DS Attach and Seiect for CIXCD
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4.3.1 Sample EVGAA Run

DS> LOAD EVGAA

DS> SET HALT, TRACE
DS> SET EVENT 1,2,13
DS> START

.. Program: EVGAR - CI Functional Part I. Level 3, revisi-n 5.3, 17 tests
at 11:58:12.60.

Testing _PARO

Bvent Flag 1 SET = Logd CI Microcode
Event Flag 2 SET = Print Queue Entries
Event Flag 3 SET < REQID Locp Functinn in Test 1

Testing Device _PAAO
EEprom Reovision = xxxx  Functicnal Revisi~n = yyyy

Test 1: Cluster Configuration
Contents of the PORT PARAMETER REGISTER is:

PPR: [ebedefgh (X))@
CLUSTER _SIZE=XX,
IBUF_LENeXXXX (X),
MBZ=0 (X},
DISABLE_RRB=0(X),
EXTENDED_ HEADER=OC (X),
SLOT_COUNT=7,
PORT_NUMREReu6 (X)

Cluster Configurati~-n for Path A
(222 A2 AR AR AR SRR R AR 2]

You CANNOT Differentiate between s& CI780, TITSNH, <r a TIRTI remntely.
(PS « Path Select, TP e Transmit Path, PP = Rece:ve Path)

Nede Device Rard Soft Extended Pcrt Parth

PTER

Number Type Rev. Rev, Functi~nality Status SPP
02 HSCS0 0228 0ANHONNN (XY al 4 A AR
[+11 CIXCD XXxXX TITZ % REXXXX (X OF ARAA

Cluster Configuration fcr Path B

(22X XIS XITIEIRRESEZERES SRR RN N R BV
You CANROT Differentiste botween g TI780, CTI7%9, <r 8 CTIBT] remotely.
(PS = Path Select, TP = Transmit Path, RP < Pe-sive Path)

Hode Device Hard Soft Extended Port Path PTR
Humbar Type Rev. Rev, Functicnality Statua EPP
02 H8Cs0 0228 DAOONNANN (X) C¥ BEB
06 CcIXCch XXXX TIIZ ERXXXRXXE (X} ol 4 s eB

Nodes NOT Listed A< ncot exist -n Tluster

4-7
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Teet 2: SETCKT with Veriocus Masks and M _Vslues

Tost 3¢ SETCKT for Each Velid Port

Tert 431 SETCKT for Invalid Port

Test S: REQID Basic

Test 6: REQID With 6 Packets on DGFQ

Tast 7: Datagram Discard

Test 6: Resgsponse Queuve Avellsble Interrupt

Test 9: Send Datosrzx

Test 10: SKDMBG With No Virtual Tircuit Npen

Test 11: Send Hessage Croising Fege Boundary

Test 12: Kassaga Length Test

Test 13: Packet Size Violation

Test 14: Send Loopback (SNDLB)

Test 15: SKEDLB Full Bulfer on Path A

Test 16: SHDLB Full Ruffer on Path B

Test 17: SHDLB Autonstic Path Sele-ti~ n

. End of run, O errors detected, pass ~cunt {s 1,

timeo is 31-AU5-1989 11:56:36_49

DS>

Table 4-2 EVGAA Event Flagse
Fiag Punetion If Flag Set

1 Load CI functional microcode (file CIXCD.BIN) prior to testing.
(EVGAA assumes microcode to have been loaded from EEPROM
unless event flag 1 is set.)

2 Display port queue entries prior to enabling the port and after
execution of port commands.
3 Force test 1 to loop on only the =pecified node number and path. User

prompted for node and path.
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4.3.2 Sampie EVGAB Run

D8> LOAD EVGAB

D8> SET HALT, TRACE
DS> SET EVENT 1,2
DB8> START

.. Program: EVGAB - CI Functional Part II, Level 3, revision 5.3, 12 tests
st 12:0%:24.03

Testing _PAAO

Event Flag 1 SET = Losd CI Microcode
Event Flag 2 S5ET = Print Queue Entries

Testing Device _PAAC
EEprom Revision = xxxx Functionsl Revision = zzzZ

Test 1t Sond Dats with Offget Combinaticns

Tast 23 Request Deta with Offset Combinations

Tagt 3: Invalidate Translation Cache

Test 4: ENDMDAT in Ensbled/Maintenance State

Test 5: SNDMDAT in Enabled State

Test 6: REQMDAT in Enabled/Maintenance State

Test 7: REQMDAT in Enabled Steaste

Test 8: Send RESET in Enabled State

Test . _Jueue Protocol

Test 10: Buffer Rcad Access

Taest 11: Buffer Write Access

Tast 12: Write to Global Puffer

.. End of run, O errors detected, pass count is 1.
time s 31-AUG-1989 12:0%:47.34

DS>

Table 4-3 EVGAB Event Flags
Flag Fonetion

1 Load CI functional microcnde (file CIXCD.BIN) prier tn testing.
(EVGAB sssumee microcode to have been loaded from EEPROM
unlese event flag 1 is set.)

2 Dieplay port queue entries prior to enabling port and after execution of
port commands.
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4.4 RUNMING ZVGAC
Diagnostic Setup

Follow the same set-up procedures as for EVGAA and EVGAB, except
connect the CI cables to the star coupler (refer to the SC008 Star Coupler
User’s Guide).

6.4.1 Sampie EYGAC Run

DS> LOAD EVGRC

DS> SET HALT, TRACE
98> SET EVENRT 1,2,3
D8> START

.+ Program: EVGAC -~ CI Functicnal Exerciser, revision 1.9, 8 tests
at 11:42:21.26,

Testing _PAAO

Event Flag 1 Microcode Loading
Event Fleg 2 Miscellanecus Status Messsjes
Event Flaj 3 Datrec and Cnfrec

-t- Datchk Config VC_Disable Counters -*- PIC PDY" MFQE RQA -*-

Program Parameter Register. > [ (00000000}, 000ON00D0-D00000FF (X))
Use the Pattern File? > [ (No), Yas]

Use the Parameter Fille? > [ (No), Yes)

Modify Persmetera? > [(No), Yes)

Test 1: Locml Configuration

Test 2: Locel Adapter Test

Test 3: Datagram Test

Test 4: Virtusl Circuits Test

Test 3: Message Tost

Teat §: Multiple Message Test

Test 7: Write/Read Buffer Test

Test 8: Activity Test

trevettr EVGAC - CI FUNCTIONAL EXERCISER - 1.1 ##escens
Pass 1, test 8, subtest O, error 6, 3I1-AUG-19R% 11:46:50 1]
Soft error while testing PAAO: Buffered Nata Error.

Port Numbar: 00000006
Cffset: 000C0E00
Expected: 305A3159
Recalved: AARAAAAR

XX 2222 2] End of Soft rIror cwtar 6 [ZXEE R L 2]

.. Halt on error at PC 0 23€p O
DE> cont
+.Continuing from 0000A36E

.. End of run, 0 errors detected, pass count i= 1,
time is 31-AUG-1989 11:47:17.98
DS>
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Table 44 EVGAC Evem Flags
iegmostic Action If Flag Set

1 Load CI functional microcode (file CIXCD.BIN) prior to testing.
(EVGAC ezssumes microcode to have been loaded from EEPROM
unless event flag 1 is set.)

2 Display the following:
e (1 configuration (test 1)
e Total number of usable pages in memory
e Changes in virtual circuit state

e Port to which traffic is being sent (tests 3:8)

3 Display confirmation received (CNFREC) and data received (DATREC)
pecksate.

4.4.2 EVGAC Program Parameter Register

EVGAC includes a program parameter register which allows for tracing
specific events and for enabling or disabling specific program routines.
EVGAC prompts for input into the PPR, with the default heing all bits
clear. If the VAX/DS OPERATOR flag is cleared, EVGAC will not prompt
for input, and will use the PPR with all bits clear. Note that if trace bits
are set, interrupt-driven print routines may interfere with other common
print routines.
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31

08 07 08 05 04 03 02 01 00

Unused

DATCHK

CONFIG

VC_DISABLE

CUOUNTERS

PIC

PDC

MFQE

RQA

Figure -2 EVGAC Program Parameter Register

AsF_1820_80.0G
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Table 4-5 EVGAC Program Parameter Register Bit Descriptions

Bit(s) Neme Function

31:08 - Unused

67 DATCHE If set, disables date checking routines.

08 CONFIG If set, disables running the configuration routine
at the start of each test except test one (the
configuration routine alwsye runs in test one).

05 VC_ If clear, aliows the program to re-establish virtual

DISABLE circuits between local and remote nodes when e
virtual circuit is dropped.
If set, inhibits re-establishing virtual circuits for
that test pass.

04 COUNTERS  If set, reads and displays counters of the local
adapter (specific to test B).

03 pPiC If set, displays a message when the port
initielization complete interrupt occnys.

02 PDC If set, displays a message when the port disable
complete interrupt occure.

)] MFQE If aet, displays a message when the message free
queue empiy interrupt occurs.

00 RQA If set, displays a message when the response queue

available interrupt occurs.
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4.43 EVGAC Program Parameters

The user can control EVGAC by modifying program parameters in one of
thres ways:

1. Setting program default values

2. Entering values by way of the console

3. Specifying a perameter file

Teble 46 describes the EVGAC parameters and indicates the default
value for each paramter.

Table 4-6 EVGAC Program Parameters

Peramester Default' Function
minport CI port Minimum port number to which the diagnostic
number of will sand test packets. The limit is the
the CIXCD maxirnum cluster size found in port parameter
register (PPR).
Range: 0 to PPR
mazport CI port Maximum port number to which diagnostic
number of will send test packets. The limit is the

the CXCD maximum cluster size found in the PPR.
Range: minport to PPR
sanity 0 Sanity timer value. Range: 0:99.

meaxcmd 47 Number of commands the program eends to
each node per pass of activity test (test B).
Range: O to 100.

dgfq® 50 Number of datagram free queue entries.
Range: 0:2048.

141l default values are in decimal.

2The creation of a less than acceptable number of datagram free queues will, in effect,
inhibit the port from receiving necessary packets from remote ports. Try increasing the
number if tests are fpiling due to nonreceipt of detagram type packets.
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Tabie 4-6 (Cont.) EVGAC Program Parameters

Function

Peremeter Default’

msglq 60

entrysize Internal
buffer
length

nbuffmin® 512

nbuffmax’ 13739

pm PPR value

Initial number of measage free queue entries.
Range: 0:2048.

This parameter can be considered dynamic;
when the EVGAC receives an MFQE interrupt
from the CIXCD, it tries to allocate five queue
entries to the message free queue. EVGAC
aborts if unsuccessful in allocating the buffers.

Maximum datagram and message queue size.
Used by EVGAC if less than internal buffer
length in PPR. If greater than the internal
buffer length, defaults to value in PPR.

Minimum size of named buffers. Range:
1:819200. Value may be dynamically changed
if insufficient host memory is available.

Maximum size of named buffers. Range: 1-
819200. Value may be dynamically changed if
insufficient host memory is available.

Packet multiple. PM value used if less than or
equal to value calculated from PPR. FPR value
used if greater then PM value.

1A]l defauit values are in decimal.

8Any dynamic changes will be displayed on the console.
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4.4.4 EVGAC Suppomn riies

EVGAC is supported by two ASCII files which the user can modify to pass
parameters and patterns to the diagnostic. These files are created by the
user and copied to the load media. Note that if the VAX/DS operator flag
is clear, the parameter and pattern files are not used, no prompt is issued,
and default values are used.

Yable 4-7 EVGAC Support Flles
File Description
PARAMETER.PAR Program parameters
Allows for loading parameters from a file inatesd of using

program default values, or requiring the user to input
values from the console.

Rach file entry is eight characters long, representing
one (hexadecimal) parameter (note that Table 4—6 listed
defaults in decimal). Parameters must be placed in exact
ovder (Table 4-8) and are used only if the value does not
exceed the maximum valuc allowed for the parameter.
Otherwise, default values are used (Table 4-8).

PATTERN.PTN Program patterns

Allows the user to specify text to be used in all message,
dstagram, and named buffer transfers. Must be created
in specific format (Example 4--3).

File entries are each eight characters iong. The 8!z taay
be any size greater than one 8-character line, up to 1024
bytes.

File entries are read and stored in a data ares. If an end-
of-file condition is detected befere the data area is full,
EVGAC will close the pattern file and fill the rest of the
dsta srea with characters previously read. The pattern
data area to be filled is 1024 bytes long.

If the pattern file cannot be acieszad, or the file is
improperly formated, a message is ger+rated and EVGAC
uses a default pattern. The user is then prompted to
either enter the parameters or use default values.

If the parameter file contains an invalid parameter, the
uger is prompted to either use default values or abort the
program.
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Teble -8 PARAMETER.PAR File Structure
Line Parameter

minport
maxport
sanity

maxcmd
dgfq
msgfq

entrysize

@ =2 ¢ O & W N

E..
L
W

B

J000000
00000010
00000000
0000005D
00000064
00000064
0000G3FS8
00000200
00007C1B
00000000

Exemple 4-2 Sample PARAMETER.PAR File
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11111111
20202028
§3438343
45484548
%5%5%5%5
6%6°6"°6"
&7&78767
argrarg*
(9(9(9(9
0)0)0)0)

a4mimiat
QqQ5QqQq
wHwHwHwW
EeEeBeEe
rRrRrRrR
TETETETL
yYyYyYyY
UuluUulu
1X{TI4TiT
O20c0000
PPPPPPPP
reeeeedt

JH11111}
AsAalala
5558=8=8
DdDdADdADd
i34 4444
GgGgGgGy
hHhHhHhH
J3Ijaig)l
kKkKkKkK
L1L1L1Ll

wnenrwsvs

AYAYAYAY)
2L OO
z2z2232222
XXX xXx
cCeCoCeC
VvVyVeVvy
bBEbBLBbLB
NnNnNnNn
raMmd4mMmM

Example -3 Semple PATTERN.PTN File
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4.5 RUNNING EVGEA
Diagnostic Setup

Follow the same sei-up nrocedures as for EVGAA and EVCAB, except
connect the CI cables to the star coupler (refer to the SC008 Star Coupler
User’s Guide).

4.5.1 Sample EVGEA Run
DE8> STARY/PASS:i

.+ Program: CIXCD Functional Diag - Z2Z-EVGEAR, reviasicn 1.0, 10 tests,
at 14:23:06.45

Testing st _PAAO

Test -- 1 Scan Dets Path Verificstion
Subtest 1: Port Scan Data Register Lo-~pha-k
Subtest 2: Port Scen Shift Reglster
Subtest 3: PMCS EEPROM Data Path
Subtest 4: PMCS RAM Datas Path
Subtest 5: Scan Visiblility Bus Control Strore Address
Subtest 6: Scan Visibllity Bus GPR{0] Data Field
Subtest 7: Scen Visirility BRus Top of Ste~k and Sta-k
Subtest 8: Scan Vielbllity Bus Top of Sta~k and Stack
Subteot 3: Scan Vielbility Bus Control Store Parity
Subtest 103 Scan Visibllity Pus X Registeér Parity Error
Subtest 1l: Scan Visibility Bus Y Register Parity Error
Subtest 12: Scen Vieibility Bus Internsl] Bus Parity
Subtest 13: Scan Visibility Bus XMOV or MCWI Error
Subtest 14: Scan Visibility Bus Micro Status Rejister

.« Znd of run, O errers detected, pass count is 1

timo is 18-SEP-1989 14:23:17.32
DS>

4.5.2 Sample EVGEA Error Message

#esses  CIXCD Functional Dieg -- ZZ-BVGEA -- 1.0 #reses

Pass 1, Test 1, Subtest 2, errcr i, 18-SEP-1989 14:36:47 .83
Hard erro: while testing PARO: CIXCD Port Scan Shifr Reqgister Error!

Address Expected Peceived XNR
00000000 (X) FFFFFCO0 (X) FFFEFBND (X1 nononInn (X)

hlebd A End of Hard Error number 1 trbety
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Table 4-9 EVGEA Program Sections

Bection

Function

ALL
DEFAULT

ERRORLOG

INIT_DCB

REPLACE

RESTORE

LOCK

Rung ell tests in the DEFAULT section.

Testes CIXCD with functional and self-test microcode loaded in
EEPROM.

Thie section contains all of the CDICD tests. It is run
if /SECTION is omitted from the command line, or if
/SECTION=ALL or /SECTION=DEFAULT is specified.

Examines ERRORLOG header information stored in EEPROM.

Examines diagnostic control block and ERRORLOG data entry
stored in EEPROM.

Used by manufacturing to initislize the diagnosatic control block
(DCB) and, optionally, clear the error history buffer.

NOTE

The szvor history huffer may contain valuable
information for future diegnosie of the CIXCD and
should caly be cleared if absolutely necessary.

Verifies the contents of the primary EEPROM region against
the backup EEPROM region. No load media file is used.

Repleces the contents of the b-.ckup EEPROM regions with
copy from primary regions. No load media file is used.

Restores functional and diagnostic microcode in primery
EEPROM regions with copy from backup regions. No load
media file is used.

Teats CIXCD without microcode loaded in EEPROM.

NOTE

This section destroys the date in the EEPROM. The
user muet run INIT_DCB or BAR_DCB sections prior to
executing the UPDATE section.

Enter RBD mode to test CDICD.
Eneables softwnre data protection of micracode in EEPROM.

?lﬁl protection supported only on hardware revision “E” or
ater.
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Table 4-9 (Cont.) EVGEA Program Sections

Disables software data protection of microcode in EEPROM.

Date protection supported only on hardware revision “E” or
later.

UPDATE Loads EEPROM from a microcode binary file on load media.
Microcode is loaded to both primery and backup EEPROM
regions.

VERIFY Varifies the contents of EEPROM against a microcode binary
file on load media.

4.6 EEPROM UPDATE/VERIFICATION UTILITY

The EEPROM update and verification utility consists of an update

program regident in EVGEB and three sections of EVGEA (RESTORE,
INIT_DCB, end ERRORLOG; see Table 4-9).

EVGEB provides a means for !oadmg or updating the firmware in the
FEPROM (see Figure 4-3). A CRC is generated for both the functional
andthodmgnoahcmmcodennduswredmtheDCB Microcode

is loaded to both the primary regions and the backup regions of the
EEPROM. After each region is loaded, it is re-read and verified. For each
CIXCD, EVGEB saves the error history stored in the EEPROM, runs the
disgnostic self-test, and compares the results to those saved.

To ru EVGEB, foliow the same procedure as for EVGEA.
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179 67 &8 (]
6000
OFFF
1000
Firwmware
{(XCD8T)
{EFF
Dlagnostic 1Fo0
Control Block 1FEF
2000
Funstional
Badugp
bdierocceds
ZFFF
2000
Funclionsl Microcode
3FFF

GaF_1624_00.00

Figure 4-3 EEPROM Memory Map
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4.7 MAINTENANCE SUPPORT TOOLS

Table 4-10 VAXcluster System Maintenance Tools

Teol

Function

EVXCl

ERF

VAXzim?

SHOW CLUSTER®

SET HOST/HSC*

Level 2R multipurpose cluster exerciser

Provides local CI interface functional testing and a
means to determine the ability of VAXcluster nodes to
communicate over the Cl bus.

Errorlog report formatter

Allows the user to create reports with system errors
catalogued in various ways.

VAX system intergrity monitor

Monitors and filters errors as they are logged by the
VMS opsrating system. Provides the user with a means
for quick ly identifing an option that has either failed or
hus degraded operationally.

Displays a wide variety of VAXcluster information
related to system configuration and operation.

Allowe a termins! on a host system to effectively become
an HSCE0/70 terminal. The user may then issue any
HSCB60/70 commands and examine or control the
HSCB0/70 as if it were a terminal connected directly

to one of the HSC5(0/70 terminel p~rtas.

1See the VAX/VMS Error Log Utility Reference Manual.
282¢ the VAX System Integrity Monitor Maunal.

$8¢e the VAX/ VRS Show Cluster Utility Manual

4890 the VAX/VMS DCL Dictionary under SET HOST/HSC.







CIXCD REGISTERS

5.1 INTRODUCTION

Thie chapter overviews the CIXCD register structure. Inicluded in the
chapter are:

o Liats of the CIXCD regisiers:

- XMI and CI required

-~ Port specific, XMI visible

~ Port specific, microcode visible only
°* Register bit maps
© Descriptions of selected registers

The chapter is intended as a quick reference to register information.
Refer to the CIXCD User’s Guide and the CIXCD Technical Manual for
detailed descriptions of all CIXCD registers.

5~1
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5.2 CIXCD REGISTER TYPES

Table -1 CIXCD Reglster Typzs

Type

Desuripticn

Hardware

Software

Internal

XMI and CI registers which must be¢ present in the node. These

reside in the XMOV gate array and sre always available
to the console and to the CIXCD port driver, regardless of the
state of the CIXCD microcnde. The hardware registers are also
available to the CIXCD microprocessor over the port internal bus
(IB).

CIXCD specific registers which are visivle over the XMI. The
functional microcode must be operating to access these registers.
(The XM; logic validates the register’s XMI addrese; microcode
performs the register read or write operation.)

Microcode support registers which the microcode ures to manage
deta transfere and to control communications between gate arvays.
These registers are accessed over the IB and are available only to
the functional microcode and to the self-test diagnostics.

The hardware and software registers are also part of the internal
register structure. However, the internal representation of there
registers is not always the same as the external representation.




CiXCD REGISTERS 5-3

5.3 ADDRESSING XMi VISIBLE REGISTERS

Each XBI node is ailocated a 512 Kbyte region in I/0 space for node
control and status registers. The address of a register in XMI node space
ia based on the XMI node ID and an assigned offset value.

36 38 29 28 23 22 ig 16 0o

] Zero 60021 1) Node ID Oftsot

QG8F_1826_80.DG

Pigure 5-1 XMI Node Space Addressing

Bit(e) Value Description

39 1 Identifies the addrees as being in /O space

38:20 0 These bits must be zero

28:23 08 XMI nodespace

22:19 n XMI node ID (determined by the position of the node in
the backpliane)

18:00 aaaaa Offset from base address

NOTE

The register addressing scheme shown in Figure 5-1 ie as viewed
from any other XMI node. The addressecs may be different for
processors which remap the XMI registers into their own physical
/O gpace to support multiple XMIs.

The CIXCD hardware and software registers each have a unique address
on the XMI in the node space allocated to the CIXCD. The CIXCD XMI
registers are listed in Table 5-2 with address offsets given in hexadecimal.
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Table 5-2 CIXCD XMi Visibie Registers

Mpemonic Offset' Name

Hardware Reglsters®

XDEV 00000 XMI device register

XBER 00004 XMI bus error register

XFADR 00008 XMI failing address register

XCOMM 00010 XMI communications register

PSCR 00014 Port scan control register

PSDR 00018 Port scan data register

PMCSR 0001C Port maintenance control/status register
PDCSR 00020 Port diagnostic control/status register
PSR 00024 Port status register

XFAER 0092C XMI failing address extension register
Boftware Registers

PQBBR 01000 Port queue block base register

PESR 01008 Port error status register

PFAR 0100C Port failing address register

PPR 01010 Port parameter register

PSNR 01014 Port serial number register

PIDR 01018 Port interrupt destination register
PIVR 01020 Port interrupt vector register

- 01024 Reserved

PCQOCR 01028 Port cemmand queue O control register
PCQICR 0102C Port command queue 1 centrol register
PCQ2CR 01030 Port command queue 2 control register
PCQ3CR 01034 Port command queue 3 control register

14ddress offest (in hex) from the node’s base address

The term “XMI” in a hardware register name denotes an XMI architecture register. The
term “Port” denotea a CI architecture register.
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Table 5-2 (Cont.) CIXCD XMi Vigible Registers

Mame

PPER

01038
0103C
01040
01044
01048
0104C
01060
010584

01058

Port status release control register

Port enable control register

Port disable control register

Port initialize control register

Port datagram free queue control register
Port message free queue control register

Port maintenance/sanity timer control register

Port maintenance/sanity timer expiration ccntrol
register

Port parameter extension register

i Addrees offset (in hex) from the node's base address
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54 INTERNAL BUS (iB) REGISTER ADDRESSING
The port processor accesses registers on the port interna: bus through the
use of the siz-bit literal field of the microword. Bits <06:04> of this field

indicate the gate array and bits <03:00> indicate the register in the gate
array.

NOTE
The internal registers are not covered in this document. Refer to

the CIXCD Technical Manual for bit maps and descriptions of the
internal registers.

Table 5-3 1B Accessible Register Locations
Addresses G te Array

00—1F MoV
20—2F MCWI (CMEM)
30-—3F MCW1 (CIO)

40—60 MCDP
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Tebie 5-4 Internal Registers

Mnemonic Addr Register

MOV Gete Arvay

MVACSR (00} HMover A control and status register
MVABCR o1} Mover A byte count register
MVAA&DR [02] Mover A XMI =ddiess register
PAVANPR [B2))] Mover A XMI next page register
MVBCSR ™4} Mover B control and status register
MVBBCR {05] Mover B byte count register
MVBADR (061 Mover B XM address register
MVBNPR [07] Mover B XMI next page register
JUMPENR [08] Port jumper register

PSR [09] Port status register

CMDRAAR {0A) Commander AM] addrees A register
CMDRABR [0B] Commander XMI address B register
CDATILR {oC} Commander XMI data 1 low register
CDAT1HR [0D] Commander XMI data 1 high register
CDAT2LR [OE] Commander XM! data 2 low register
CDATZHR [OF] Commander XMI data 2 high register
RESPCSR [10] Regponder control/status register
PSCR (11} Port scan contrc! register

RESPDTR f12) Responder data register

XDEV [13] XMI device register

XBER (14] XMI bus error register

XFADR {16] XMI failing address register LWO
XFAER [16] XM failing address register LW
PDCSR nmn Port diegmostic control/status register

CMDRCSR {18} Commander control/astatus register
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Teble 5-4 (Corit.) Internal Registers

KOV Gate Ar.ay

PSCR [19] XMI communications register
PMCSR [1A] Port maintenance control/status register
IVIR [1D] Interrupt vector and IPL register
INTDMR [1E] Interrupt destination mask register
INICR 11F) Interrupt control register
MCWiI Gate Array
MVAPBAR {201 Mover A pecket bufler address register
MVBPBAR [21] Mover B packet buffer address register
PRTPBAR 22} Port packet buffer address register
MCERSR 23] MCWI error status register
ENLEKCR {30] Enable link control register
DSLKCR {31} Disable link control register
LDCIR i32] Load configuration information register
XMABOR {33) Transmission abort register
STIMR {34] Slot time register
ZOHP [35]) Zone zero head pointer
Z1HP {38] Zone one head pointer
ZoiP [37] Zone zero tail pointer
Z1TP [38] Zone one tail pointer
LDNDADR [(39] Load true node address register

{39] Load complement node addrees register
XMITA {3A] Transmit register A
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» 8-4 (Cont.) Internal Reglaters

MOWE Juls favty

{3B] Transmit register B

{3C] Trensmit status register
RCVSR (2D] Recsivo status register
MCWIDR (3F) MCWI diegnostic register
MCDP Gate Asray
MCDBR {401 MCDP diagncstic bit register
MSTATR {41) Micro status register
INTTR {42) Interval timer register
CLRICR {43] Clear internal conditions register
IER [44) Interrupt enable register
RDICR (80} Read internal conditions register
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8.5 REGISTER DESCRIPTION CONVENTIONS

in the register description tables that follow, the access type of the hit(a)
being described is denoted by the mnemonic enclosed in parentheses after
the bit field name. The mnemonic indicates access to the bit by the port
driver (software) and the CIXCD (hardware or microcode). The code for

the port driver precedes the “." character, and the code for the CIXCD
follows. For example:

(RO:R/¥W)

v

{ +=—= CIXCD has read/write capability
fomw———— Port driver hes read orly capability

The register bit access codes are as follows:

Coda Indication

DCLOC Bit cleared following deassertion of DC LOW
pCLOS Bit set fol. . .ving deassertion of DC LOW

MINC Bit cleeved when PMCSK MIN bit written with a “1”

MINS Bit set when PMCSR MIN bit written with a “1”

O8L Operating system must setup register or bit

W Normael read/write

R/W1C Read/write-1-to-clear. User interface cannot set bit.

RO Read-only

ROZ Reed-anly as Zero

8SC Special case, operation defined in detailed description

§TC Cleared following successful self-test, initiated on deassertion of DC
LOW

STS Set following successful self-test, initiated on deassertion of DC LOW

WO Write-only

Bits desiginated aeg “zero” or as “08” in register bit maps are read-only
(RO) bita that always return “0". If the “:” character is absent, the code
for the driver and the CIXCD are identical.
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5.6 HARDWARE REGISTERS — XM
ARCHITECTURE

The following registers are XMI architecture registers which must he
present in the node. These registers are always available to the console
and to the CIXCD port driver, reguardless of the state of the CIXCD
microcode.
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5.6.1 XMi Device Register (XDEV, bb+00000)

EX) a7 23 19 i8 " 07 03 00
G- Firmwere REV ——P— Hardware Rov Clase ’}‘— {o] —
s e D @vice Rovision Sl Devico Type ——————————iis

Bit(e) Name/Description
31:18 Device revision (RO)

Identifiezs hardware and firmware revision of CIXCD. Loaded by port

microprocessor at end of a successful seft-test. A zero value indicates
an uninitielized node.

31:24 Firmware revision (RO)
Indicates firmware revision of CIXCD.

Firmweare Revision

Major Minor Description
000 00000 Vo.0
001 00000 Vio
001 00001 Vil
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Bit(s) Name/Deseription

23:18 Hardwere revision (RO)
Indicatss hardware revision of CIXCD.

Alpha fleld Numeric fisld
<232 Code <19:16> Code
0000 —_ 0000 —_
0001 A 0001 1
0010 B 0010 2
0013 C 0011 3
01060 D 0100 %
0101 | 0101 b
0110 P 0110 6
0111 H 0111 7
1000 J 1000 8
1001 K 1001 9
1010 L 1010 10
1011 M 1011 11
1100 N 1100 12
1101 p 1101 13
1110 R 1110 14
i1l 8 1111 16

A value of gero in either field is invalid. Note that the letters “G”, “T”,
“0”, and “Q” are not used.
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Bit(s) Name/Deseription

16:00 Device type (RO)

Identifies device type and XMI device ID of CIXCD. Loaded by port

microprocsseor at end of a successful self-test. A zero value indicates
an uninitialized node.

The DTYPE field is divided into two subfields:

Field Sit Descriptions

Class Indicates category in which node feils:

<15>~CPU device
<14>—Memory device
<13>—Bus window (I/O)
<12>—Bus window (memory)
<11>--1/0 device
<10>—XCOMM register present

ID Uniquely identifles particular device within a specified
cless.

The CIXCD device type is 0C05. ‘
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5.6.2 XMl Bus Errov Register (XBER, bb+00004)

3130292027 2¢

242322212018 181716 151413121110090 060504 03020100

] .
° J ] ) |o 6| [NodeiD 0
! EMP
‘ - DXTO
EHWW
CMDRID
8TF
NSES
o )
CNAK
RER
ASE > CMDR Errors
NRR
WDNAK
~
i
L
_lVS_E___ RJPOR Errors
L_re
cc
NHALT
NAST MISC Errors
E€

Q8F_1738_89R.DA
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Bit(s)

Name/Description

Miscollanecous Errore

31

30

28
27

Error summary (RO)
Logical “OR” of bits: <27,23:20,18:15,13:12>.

When ES is set, an XMI interrupt is generated. using VIR snd
INTDMR for IPL, destination mask, and vector if PMCSR MIE is set.

Node resst (R’W:ROZ, DCLOC)

Setting NRST initietes a power-up reset, similar in response to the
essertion and deassertion of XMI DC LO L (see ncte below).

On a NRST, the CIXCD executes the self-test, asserting XMI BAD
unti successful completion of the self-test. Other nodes are inhibited
from acesesing the CIXCD from the time NODE RESET is set until
self-test completion (or the maximum self-test time is exceeded). In
response to a power-up sequence caused by XMI DC LO L, NRST is
reset. Following a NODE RESET sequence, NRST remains set.

NOTE

While responding to NODE RESET, the CIXCD will not access

remote nodees on the XMI. In response to & power-up sequence

caused by XMI DC LO L, NRST i reset. Following a NODE

RESET soquence, NRST remains cet, indicating to the XMl

mu-or that it ehould not attempt to perform the normal
procese.

Node halt (R/'W:ROZ, DCLOC)

Setting NHALT forces the CIXCD into a “quiet state”, retaining as
much state es possible. When NHALT is set, CIXCD commander
transactions are disabled; responder transactions complete normally.

Must be zero
Corrected confirmation (R'W1C:RO, DCLOC)

Bet by CIXCD when it detects 2 single-bit CNF error (singie hit CNF

errors are automatically corrected by the XCLOCK chip in the XMI
corner). Also sets bit <31>.

Must ba zere
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Bit(e)

Name/Deseription

Responder Errors

23

21

Parity error (R'W1C:RO, DCLOC)

When set, indicates that CIXCD has detected a parity errvor on an

XMI cycle. The cycie need not have been directed to the CIXCD. Also
seta bit <31>.

Write sequence error (R'WiC:RO, DCLOC)

When set, indicates that CIXCD aborted a write transaction due to a
missing data cycle. Alro sets bit <31>.

Read/ident data NOACK (R/'W1C:RO, DCLOC)

Wher .at, indicates that a READ data cycle transmitted by CIXCD
has received 8 NOACK confirmation. Also sets bit <31>.

Commander Errore

20

19
18

17

18

Write data NOACK (R/W1C:RO, DCLOC)

When set, indicates that a ‘WRITE data cycle transmitted by CIXCD
has received repeated NOACK confirmations for the duration of the
timecut period. Upon receipt of a NOACK confirmation code on a
write data cycle, CIXCD will retry entire transaction until it either
completes successfuliy or a TTO (bit <13>) is encountered; in which
case WDNAK is aleo set. Also sets bit <31>.

Must be zero
No read response (R/W1C:RO, DCLOC)

When set, indicates that a READ or IDENT traneaction initiatad by
CIXCD failed to receive all of its requested data within the timscut
period. Also sets bits <31> and <13>.

Read sequernce error (R’'W1C:RO, DCLOC)

When set, indicates that a READ transaction initiated by
CIXCD received its read data out of sequence. The offending

command/address is availabie in XFADR and XFAER. Also sets
bit <31>.

Read error response (R'W1C:RO, DCLOC)

When eet, indicates that CIXCD has received a read error responee.
The offending command/address is available in XFADR and XFAER.
Also sets bit <31>.
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Bit(e) Name/Description
Commander Errore
16 Command NOACK (R/'W1C:RO, DCLOC)

When set, indicates that a command cycle transmitted by CIXCD
hae received repeated NOACK Confirmations for the duration of the
timeout period. This can result from a reference to a non-existent
memory location or a command cycle parity error. The CIXCD sets
this bit when it repeatedly receives a NOACK confirmation for a
given command/address which has been retried for the timeout
period. Also sets bits <31> and <13>.

14 Must be zero
13 Transaction timeout (R/W1C:RO, DCLOC)

When set, indicates that a transaction initiated by CIXCD
has not completed within the timeout period. The offending
command/address is available in XFADR and XFAER.

TTO may be set along with bits <20>, <185, or <16>. If none of these
bits is set, the CIXCD either:

1. Failed to win bus arbitration within the timeout period
2. Attempted to execute an TREAD command but XMI lockout

Temainea asserved 101 the timeout period

Algo sets bit <31>.

Node Bpecific Errors

12 Node specific error summary (RO)
Set when a node specific error condition has been detected.

NSES is set when any of the error bits <30:21,18:04> is set in the
PMCSR. The PMCSR crror bit must be cleared to clear NSES.

Also sets bit <31>.
11 Must be zero
10 Self-test fail (R'W1C:STS, WO)

While set, STF indicates that CIXCD has not yet parsed self-test.
The port processor must clear STF when the CIXCD passes self-test.
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Bit(s) Naeme/Description

Neode Bpecific Errors

09:06 Nede ID [3:0] (RO)
Represents the CIXCD's position in the XMI backplane and therefore
its XMI node ID.

06:04 Commander ID [1:0] (RO:R/W, DCLOOC)

Logs the commander ID of a failing transaction.

When a CMDR, MOVA, MOVB, or INTR XMI fatal error occurs, the
microcode loads the code of the failing commander in this field:

(—Port transmit mover (mover A)
1—Port receiver mover (mover B)
2—Microcode CMDR

3-INTR

03 Enable hexword writes (R/W:R/W, DCLOC)

Written by the host during initialization to enable mover B. If
cleared, the maximum write data length is octaword.

02 Disable XMI timeout (R/W:R0Z, DCLOC)

Controls reporting of all XMI timeouts by CIXCD. Setting DXTO
disables the internal timeout counter, preventing any TTO errors.

If the CIXCD has a current outstanding XMI transaction when DXTO
transitions from O to 1 (TTO counters counting), the given timeout is
disabled and the CD{CD will retry the transaction indefinitely.

If the CIXCD has & current outstanding XMI transaction when
DXTO transitions from 1 to 0 (TTO counters not counting), the given
timeouts are continued from where they were prior to DXTO being
sat.

01 Eneble more protocol (R/'W:R/'W, DCLGC)

When set, enables XMOV's data movers to generate READ MORE
and WRITE MORE transactions. MORE is only used on hexword
transfers.

44 Zaro
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5.6.3 XMi Falling Address Register (XFADR, bb+00008)

313029 28 00

FLN

Falling Address [28:00]

Address [39]

QSF _1730_69.Da

Bit(e) Name/Description

31:30 Failing length
Logs the value of XMI D[31:30] during command cycle of a failed
transaction.

29 Pailing address [39]
Logs the value of XMI D{29].

28:00 Failing address [28:00]

Loge the value of XMI D{28:00].
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5.6.4 XMIi Falling Address Extension Register (XFAER,
bb+0002C)

31 28 27 26 25 16 15 oo

CMD 0 XM| Address|28:20] MASK[18:00]

Q8F_1740_80.00

Bitle) Name/Descripticn

31:28 XMI failing commend [03:00])
Loge the command code of a failed transaction.
27:26 Zero
25:16 XMI address{38:29)
Loge the value of XMI_D{67:48].
16:00 MASK [15:00]

Logs the value of XMI_D{47:32].

5.6.5 XMl Communications Register (XCOMM, bb+00010)

31 30 28 27 24 23 16 15 14 12 114 08 07 00
0 MIDOUT CHAROUT 0 NIDIN CHARIN
BUSYOUT BUSYIN
e e

Q8F_1741_88 DO
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Bie(a)

Name/Deseription

31

3028
27:24

23:18

16

34:12

11:08

07:60

Busy out (R/'W)

When set, indicates that the CHAROUT field containa a character
that has not yet been read by the host CPU. FUSYOUT must be
cleared by the host CPU before the CHAROUY' field is available for
another character.

Zevo

Node ID out (RO:WO)

Centaine the XMI node ID of the slot in which the : IXCD is plugged.
Character out (RO:WO)

Contains the megsage being sent from the lace] XMT nods (this node)
to the host processor.

Busy in (R/W)

When set, indicates that the CHARTN field contains a chavracter that
hae not yet been read by the local XMI node (this node). BUSYIN

must be cleared by this node before the CHARIN 6iald is svaiiabie for
another character.

Zevo
Mode ID in (WO:RO)

Contains the XMI node ID of the remote XMI node (hoat CPU) that
put a character in the CHARIN field.

Charecter in (WO:RO)

Contains the console command character or cynsole message bheing
sent from the remote XMI node (host CPU) to the local XMI node
(this node).
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5.7 HARDWARE REGISTERS — Cl ARCHITECTURE

The following registers must be present in the node to meet CI Port
architecture requirements. These registers are always available to the
coneole and to the CIXCD port driver, regardlese of the state of the CIXCD
micreccde.
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8.7.1 Port Scan Control Register (PSCR, bb+00014)
81 30 05 64 03 62 G166
Zero
SETON EEPON
EUCLD
EEWRT
CTL
GSF 1742 00.DQ
Bit(a)
31 Shift dene (RO:DCLOS, ROZ)
When set, indicates thet scan shift has completed. Cleared by writing
PSCR bits {4:0].
3005 Zsvo
04 EE power on (WO:R/W, DCLOS)
When set, activates chip enable to EEPROM. EEPON is eet to enable
leading 24 reading of EEPROMSs, and cieared to disable EEPROMSs
when not in use.
On power-up or node reset, EEPON is set allowing self-test microcede
to be copied into RAM. After self-test, the functional microcode is
leaded into RAM end EEPON is cleared.
To lced new microcode, the host must set EEPON to enable the
EEPROMs before scanning in new data.
63 External microcode load (WO:DCLOC, ROZ)

When set, enables designated external pins to be used as the scan
path.
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Bitie)

02 Write EEPROM (WO:DCLOC, ROZ)
Set to ectivate write pulse to EEPROM.

01 8can contvol {1:0] (WO:DCLOC, RO

Centrol bits for scan logic:
Diagnoetic Diagnostic
01 60 Shift Regioter Control Register
0 0 Hold Hold
0 1 Hold Load
1 0 Shift Hold
i i Load Hold
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5.7.2 Port Scan Data Register (PSDR, bb+00018)

31 00

Data

G8F_1743_89.D00

Bit(e) Name/Deseription
31:00 Scan data (R/W)

On a scan path read, containe data scanned out of the scan path. On
a scan path write, loeded with data to be scanned onto the scan path.

Port processor cannot access this register.




CIXCD REGISTERS 5-27

5.7.3 Port Maintenance Control/Status Register (PMCSR,

bb+0G01C)

372020202720 02004232201209018¢718181413121110000807 08 080403202 C1 00

HMBBPE
BMABPE

uHBPIR
REIBY

TiB8

coiga

MAIBE

CWXBPE

CWHRAPE

MEPBPE

ATD

eAte
cPDRD

CPERRA

PRER

PWER

LA

8TOF

YRPE

MAPBPE

XRFPE

XMARGPE

1BPE

cspPE

TRisFE

Lldd 1a ]

G8F_1744_80.00Q
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Bit(e)

Name/Description

31

Zoro

30

28

27

28

26

Mover B byte parity error (R/'W1C:R/W, DCLOC)

May be set by microcode if repeated mover B aborts occur with
indication that there is a mismatch bastween byte parity stored in
the mover's register file and pavity generated on quadword to be sent
to XMI. Allowe microcode option of retrying packet before reporting
error to XMI. Also sets XBER <12>.

Mover A byte parity error (R/'WI1C:R/W, DCLOC)
Same as MBBPE except for mover A.
MOVB detected PB_IB parity error on PB read (R'W1C:R/W, DCLOC)

May be set by microcode if repeated mover B shorts cecur due to
parity errcre on the PB_OR_IB bus while attempting to read the
packet buffer. Allows the microcode option of retrying the packet
hefore reporting the error to XMI. Aleo sets XBER <12>.

Responder PB_IB parity error on register write (R’'W1C:R/'W, DCLOC)

When set, indicates a parity error on the PB_OR_IB bus on register
write to responder. Aleo sets XBER <12>.

Interrupt PB_IB parity error on register write (R'W1C:R/W, DCLOC)

When set, indicates a parity error on the PB_OR_IB bus on register
write to interrupt controller. Also sets XBER <12>.

Commender PB_IB parity error on register write (R'W1C:R/'W,
DCLOC)

When eet, indicates e parity error on the PB_OR_IB bus on register
write to commender. Also sets XBER <12>.
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Bit(e)

Name/Description

23

MOVB PB_IB parity error on register write (R'W1C:R/W, DCLOC)

When set, indicates @& parity error on the PB_OR_IB bus on register
write to mover B. Also sets XBER «12>.

MOVA PB_IB parity error on register write (R'W1C:R/'W, DCLOC)

When set, indicates a parity error on the PB_OR_IB bus on register
write to mover A. Also sets XBER «12>.

MCWI Parity Errore

22

21

20:19
18

17

16

CWIN transmit path B parity error (R/W1C:R/'W, DCLOC)

8et if CWIN logic, during transmit function on path B, detects bad
parity from transmit data path between MCWI and CI CORNER
logic or from conversion of longword packet buffer data to transmit
data in MCWI. Also seta XBER <12>.

CWIN trensmit path A parity error (R'W1C:R/'W, DCLOC)
Same as CWXBPE except for path A.
Zero

Mover B packet buffer read parity error (R/-W1C:R/W, DCLOC)

When set, indicates bad parity on mover B packet buffer read data
sent from packet buffer RAMs over the MCWI_PB data bus (packet
buffer memory bus) to the memory controller.

Mover A packet buffer write parity error (R'W1C:R/W, DCLOC)

When set, indicates bad parity on mover A packet buffer write data
sent by the XMOV gate arrays over the PB_OR_IB data bue to the
memory controller.

XMOV register read parity error (R'W1C:R/W, DCLOC)

When set, indicates bad parity on the XMOV register read data
recsived by the memory controller from the XMOV gate array over
the PB_OR_IB date bus. The destination of XMOV register read data
is MCDP gate array.
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Bit(e) Name/Description
MCWI Parity Ervore

16 MCDP packet buffer read parity error (R’'W1C:R‘'W, DCLOC)

When set, indicates bad parity on the MCDP packet buffer read data
received by the memory controller from the packet buffer RAMs vver
the MCWI_PB data bus (packet buffer memory bus).

14 PORT_IB receive parity error (R'WiC:R/W, DCLOC)

When set, indicates bad parity on data received by the memory
controller from the MCDP gate array over the port internal bus.

MCDP Parity Errors

13 Control store parity error (R'W1C:R/W, DCLOC)

Set if the port processor detects a control store parity error. CSPE
can only be set if microcode can recover sufficently to write the bit.
Bit must be written when error occurs. Also sets XBER «<12>.

12 Internal bus parity error (R’'W1C:R/'W, DCLOC)

Set if the port processor detects an internal bus parity error. Bit can
only be set if microcode can recover sufficently to write the bit. Bit
must be written when error occurs. Also sets XBER <12>.

11 X register parity error (R'W1C:R/W, DCLOC)

Set if a parity error is detected in the X register of port procersor
data path. Bit can only be set if microcode can recover sufficently to
write the bit. Bit must be written when error occurs. Also sets XBER
<12>.

10 Y register parity error (R’'W1C:R’'W, DCLOC)

Set if a parity error is detected in the Y register of port processor
data psth. Bit can only be set if microcode can recover sufficently to
write the bit. Bit must be written when error occurs. Also sets XBER
<12>.
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Bit(s) Name/Description
MCDP Parity Errors
09 Micro stack overflow (R/'WI1C:R/W, DCLCC)

Sst on attempted push to full microstack. Bit can only be set if
microcode can recover sufficently to write the bit. Bit must be written
when error occurs. Also sets XBER <12>.

08 Micro stack underflow (R'W1C:R/'W, DCLOC)

Sst on attempted pop from empty microstack. Bit can only be set if
microcode can recover sufficently to write bit. Bit must be written
when error occura. Also sete XBER <12>.

Port Errore

07 Port write error response (R/W1C:R/W, DCLOC)
Set if microcode set INTCTR_SWEI (send write error interrupt).

Microcode may set INTCTR_SWEI to force an IVINTR type intervupt
if a register write is attempted to a non-existant register in CIXCD
nodespace. The WEI causes a machine check; no additional interrupt
is generated.

¢e Port read error response (R'W1C:R/W, DCLOC)
Set if microcode set RESPCSR_SNDRER (send read error response).

Microcode may set RESPCSR_SNDRER if a register read is
attempted from a non-existant register in CIXCD nodespace. The
RER causes a machine check; no interrupt is generated.
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Bit{o) Name/Description

06 CP error status (RA'W1C:RO, DCLOC)
Set if CP_ERROR_STATUS signal asserted for more than 32 cycles.

CP_ERROR_STATUS is set when any error bit in MCDP the internal
conditions register (IB register address 60) is set.

Microcode traps and executes a port shutdown routine if any MCDP
internal conditions error bit is set. The shutdown routine clears
CP_ERROR_STATUS if the failure was intermittent. If CPERR is
set, all other MCDP arror bits in PMCSR are invalid (bits <13:08>),
and CPERR is the only indication that the port processor has had an
unrecoverable failure. Scan data may provide additional data.

Aleo sets XBER <12>.
04 CPU no response error (R’W1C:RO, DCLOC)

Set if the port processor fails to respond to a responder interrupt
within 812 cycles. The port processor ia assumed to have failed. Also

sets XBER <12>.

03 Zero

Contreol Bits

02 Maintenance interrupt enable (R‘W:RO, DCLGC)
When set, enables XMI interrupts.

01 Maintenance/sanity timer disable (R/W:RO, DCLOC)

If set, the maintenance/sanity timer is set to its initial value and
suspended. If clear, the timer functions normally.

00 Maintenance INIT (WO:RO, DCLOC)

When set, clears all hardware state, including errors, and puts the
port in the uninitialized state. Does not cause microcode to be copied
from EEPROM to RAM or self-tests to be executed.
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£.74 Port Diagnostic Control/Status Register (PDCSR,
+00020"

+

31 08 07 00

Zero PDFLT

G8F_1745_890.0Q

Bit(e) Name/Deseription
3108 Zero
07:00 Port diagnostic failing test number (RO)

Loaded with the self-test test number about to be executed. Makes
the test number aveilable to the host on XMI in case of self-test
failure.
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5.7.5 Port Status Register (PSR, bb+00024)

59 30

1110090807 06 0504 0302 01 0C

TT 1]

NRGPE UNIN l

=

MIF

MISC

ME

MSE

DSE

PIC

PDC

MFQE

RQA

GSF 1748 8D.0G

Bit(e) Name/Description

31 No reaponse error
When set, indicates that one or more of the error bita <10,07:01> in
the PSR are set. An interrupt is posted using status interrupt vector
if PMCSR <02> is set.

30:11 Zero

10 Uninitialized (MINS)

When eet, forces the port into an uninitialized state. Port will not
respond to CI traffic. Uninitialized state is exited by writing PICR or
by a boot timeout. Bit ie cleared on entering disabled state.

Aleo sets bit <31>.
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Bit(e) Neme/Description

09 Maintenance interrupt flag
Set by microcade to indicate that an interrupt causing condition hea
occurred in the port. Allows a diagnostic program to operate the port
with interrupte disebled. MIF indicates to the program that PSR is
valid. Bit is cleared by write to PSRCR.

08 Zero

07 Miscellaneous error detected
Set by microcsds to indicate that port microcode has detected a
migcsllaneous @17 or and has entered the disabled state. Actual ervor
code is in PESR. Bit is reset on entering enablcl state.
Also sets bit <31>.

o Meintenance/sanity timer expiration
Sst by microcode to indicate that the maintenance/sanity timer or
boot titner has expired and the port haes entered the uninitialized
state with loss of processing state. Bit is cleared by microcode
initialization.
Also sets bit <31>.

06 Memory system error
Set by microcode to indicate that the port has detected an XMI
bus error (uncorrectable datas or non-existant memory ervor) in
referencing host memory. The port is in the disabled state. See PFAR
for more information. Bit is cleared on entering enabled state.
Also sets bit <31>.

04 Deta structure error

Set by microcode to indicate that the port encountered an error in a
port data structure (for example, queue entry, PQB, BDT, page table,
values out of range, or MBZ bits that are not zero). Port ie placed
in disabled state. More information about the error is contsined in
PESR and PFAR. Bit cleared on entering enabled state.

Alzo sats bit <31>.
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03 Port initialization complete
Set by microcode to indicate that the port has completed internal
initialization. The port is in disabled state. Local store, virtual
cireuit descriptor table, and the port's internal data etructures are
initialized. Bit cleared on entering enabled state.
Aleo eets bit <31>.

02 Port disable complete
Het by microcode to indicate that the port entered disabled sisie from
enabled etate. Processing of command queues disabled and port will
not respond to incoming CI transmissions. Bit cleared on exiting
disabled state.
Aleo seta hit <31>.

01 Mesesage free queue empty
Set by microcode to indicate that the port aettempted to remave an
entry from the message free queue and found the queue empty. Port
processing of commands continues so that the message free queue
may not be empty by the time interrupt eervice routine gaine control.
Bit cleared by writs to PSRCR.
Alao sets bit <31>.

&0 Response queue available

Set by microcode to indicate that the port has inserted ar entry on

the response queue and the queuve was previously erptv. Bit cleared
by write to PSRCR.
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5.8 SOFTWARE REGISTERS

The failomng mmﬂm are CIXCD specific registers which are visible

the XMI. Access to these registers requires the CIXCD microcode to
tmg Any attempted access to a sofiware registe~ (ov lo local
store address space) when the port is tranmiticriig from the uninitialized
ciais to tus dizablat olats inay rwsuit in an XMOV responder timeout and
XM ervor interrupt. The port driver will ignore this crror, clear PMCSR
CPDED, and delay XMl read accese until the port has completed the
trangition (indicated by an interrupt and the setting of PSR_PIC in the
port status register).

NOTE

Thie document only includes bit maps, bit names, and bit
mnemonics for the software registers. Refer to the CIXCD
Technical Manual for detailed descriptions of these registers.

5.8.1 Port Queue Block Base Register (PQBBR, bb+01000)

Lo L4
Y] s

o Port Queoue Block Base Address [30-008)

Q8F_1747_89.DG

Bit(a) Name

31 Zero
3C:00 Port queue block base address




5.8.2 Port Error Status Register (PESR, bb+01008)

a1 16 16 00

Mlse Evror Code DSE Error Code

G8F_1748_60.0Q

Bitle) Neme

31:18 Miscellaneous ervor code (RO)
1558 Data structurs srrer ende (RO)

5.8.3 Port Falling Address Register (PFAR, bb+0100C)

31 00

Falling Address

AS8F_1749_00.0G

Bitle) Neme

31.30 Failing address (RO)
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5.8.4 Port Parameter Register (PPR, bb+01010)

31 20 28 181814131211 10 0807 00
C8Zx | Packet Buffer Length 0 ALTOx | Node Addr«7:0>
PPE EXTHDR
EXTATO DISARB
asF_1780_60.00
Bit{e) Name
31:20 Cluster size <2:0> (R.O)

258:18
16
14
13

Indicates the maximum number of CI nodes supported by port:

C8Z Cluster Size Range
8 1 0 (decimal) (decimal)
0 0 0 16 0-156

0 0 1 a2 0-31

0 1 0 64 0-63

0 1 1 128 0-127

1 0 0 224 0-223

1 0 1 Reserved

1 1 0  Reserved

1 1 1 Reserved

Packet buffer length (RO)

Port parameter extension (RO)
Zero

Extend ACK timeout (RO)
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Bit(e) Nameo

12 Dirable arbitration (RO)
11 Extend header (RO}
1008 Altar deita time <2:0> (RO)

Indicates the specific quiet slot count the LINK hardware generates:

ALTD

s 1 o Quiet Slot Count (decitaal)
0 0 0 7

0 (] 1 10

0 1 0 Reservad

0 1 1 Reserved

1 0 0 Reserved

1 0 1 Reserved

1 1 0 Reserved

1 1 1 Progremmable

07:00 Port CI node number (RO)
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5.8.5 Port Serial Number Ragister (PSNR, bb+01014)

31 28 27 00

PMFQGP PMFGN

QS8F_1781_80.00

Bit(e) Name

31:28 Port manufacturing plant
27:00 Port manufacturing number

5.8.6 Port Interrupt Destiniation Register (PIDR, bb+01018)

31 18 18 00

Zevo INTDES

asF_1782_80.0G

Bit(e) Name

31:18 Zero .
16:00 Interrupt destination
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5.8.7 Port Interrupt Vector Register (PIVR, bb+01020)

31 20 19 18 16 02 0100

. Zevo PIPL PIVEC 0
{

QSF_1783_80.DO

Bit(s) Neme

31:20 Zaro

18:16 Port interrupt priority level
15:02 Port interrupt vector

01:00 Zsro

5.88 PCQOCR to PMTECR (bb+01028 to bb+01J54)

The registevrs listed in Tabls 5-& are ali write-only registers. When any of
these registers is addressed for write access, the write transaction itself
causes the operation to be performed; the write data are ignored. Reading
any of these registers returns undefined data.

Refer to the CIXCD Technical Manual for descriptions of these registers.
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Teble 5-5 PCQOCR (bb+01028) to PMTECR (bb+01054)
Offsat Name/Function When Written

PCQOCR 01028 Port command queue 0 control register

Initiate processing of entry in command queue 0.
PCQICR 0102C Port command queue 1 control register

Initiate processing of entry in command queve 1.
PCQ2CR 01030 Port command queue 2 control register

Initiate processing of entry in command queve 2.
PCQ3CR 01034 Port command queue 3 control register

Initiate processing of entry in command queuve 3.
PSRCR 01038 Port status release control register

Release lock on PSR (bb+00024) afier interrupt service.
PECR 0103C Port enable control register

Place port in enabled state.
PDCR 01040 Port disable control register

Place port in disabled state and generate interrupt

request with PDC bit of PSR.
PICR 01044 Port initialize control register

Initialize port and enter disabled state. Generate
interrupt with PIC bit of PSR. If PICR written with
port in enabled state, port will enter disabled state
with loes of processing state.

PDFGCR 01048 Port datagram free gueue control register
Written whenever datagram free queue is empty at the
time of a datagram free queue insertion.

PMFQCR 0104C Port message free queue control register
Written whenever message free queue i3 empty at the
time of message free queue insertion.

PMTCR 01050 Port meintenance/sanity timer control register
Forces a maintenance/sanity timer expiration
interrupt. PMTECR has no effect unless port is
in enabled or disabled states, and only when the
maintenance/senity timer is enabled.

PMTEC 01054 Port maintenance/sanity timer expiration control
register
Reset boot and maintenance/sanity timers to their
initial values. Allows port driver to control expiration
times of timers.
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5.8.9 Port Parameter Extension Register (PPER, bb+01058)

31

18 16 08 07

00
Reserved SUB_NO[7:0] RASB[7:0}
G8PF_1786_89.00
Bit(s) Reme
31:18 Reserved for future use
15:08 Subnode number [7:0]
07:00

Requested adapter state block iength [7:0]




P00 8000 N 000 0800000:6008 050004
SRR KA RO KT K A UK
PO 404000 000008000010.05900¢04
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0800006 0.6:4:9.6.5.6.9.0.0:60.4.0¢4
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HRIDOCOHK
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XA
XY
X
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About This Manual

intended Audience

This handhook is part of a series of handbooks which comprise the XM
Adapters Handbook Documentation Set (EK-XMIAD-HB). This handbook
and the handbook set are for VAX gystem trained Digital customer service
personnel who service XMI-based systoms and subsystems. Users of the
handbook set should be familiar with the XMI bus architecture (either
through the XMI Bus Concepts course or through practical experience)
and have a minimurn of level 1 hardware maintenance training on one or
more VAX gystems (for example, VAX 8000 or VAX 9000 systems).

Document Scope and Structure

Several /O adapters have been developed to interface the XMI bus tc
devices which employ different bus structures and protocols. These
adapters are available as stand-alone options and may be installed on a
varietly of systems or subsystems.

The XMI Adapters Handbook Documentation Set provides a single, quick
reference source to the type of information most frequently required to
service XMI adapters. This handbook contains information specific to the
DEMNA option.

This handbook is divided into eight chapters:

Chapter 1 outlines the DEMNA’s physical, functional, and operational
characteristics.

Chapter 2 lists the components of the DEMNA option package and cabinet
kits and overviews the configuration rules for installing the option.

Chapter 3 describes the DEMNA power-up self-tests and ROM-based
diagnostics.

Chapter 4 describes the DEMNA's macro-level diagnd ttics and support
programs.

Chapter b overviews the DEMNA’s console monitor program.
Chapter 6 describes the XMI required and DEMNA specific registers.

ix
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Chapter 7 shows selected DEMNA sequencing flows.

Chapter 8 overviews the DEMNA's ervor reporting and error handling

mechanisma.

Conventlong

addresses
bits

[item] . . .

All addresses sre given in hexedecimal (hex).

All bit numbers are given in decimal with the bit(s) enclosed in
angle brackets: for example <31>.

Multiple individual bits or bit fields are ssparated by commaus
with bit fields indicated by two numbers separated by a colon.
For example <31:24,20,18,14:10> indicates bita 31 through 24
(inclusive), bit 20, bit 18, and bits 14 through 10 (inclusive).

Specifies to press and hold the key while pressing the [
key; for example, ey

Indicatea ths item is optional. The horizontal ellipsis indicates
that additional optional iteme can be entered.

Vertical ellipsis in examples, tables, or figures, indicate that not
all information is shown.
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1

DEMNA OVERVIEW

1.1 INTRODUCTION

The DEMNA is a high-performance I/O controller which provides a
communications path between a host processor on the XMI and other
nodes in an Ethernet/802 local area network. The DEMNA is compatible
with both Ethernet and IEEE 802 specifications!.

Multiple DEMNASs can be installed on the XMI, allowing a single XMI
to communicate with multiple Ethernet/802 networks. The DEMNA
connects to a network through a standard 16-pin Sub-D connector.

Figure 1-1 shows the DEMNA in an XMI system.

1.2 PORT OVERVIEW

The DEMNA supports one Ethernet/IEEE 802 port which provides the

physical link layer and portions of the data link communication layer of
the Ethernet and the 802 protocols.

The DEMNA has its own onboard CVAX processor which allows the
DEMNA to control most operations independent of the host processor.
Details of Ethernet transactions and XMI bus data transfer transactions
are transparent to the hoat processor.

The DEMNA's onboard firmware is stored in an EEPROM which allows
the firmware to be updated without the need for hardware modification.
The EEPROM also stores various DEMNA operating parameters which
can be modified in the field.

! IEEE 802 refers to the CSMA/CD local area network defined in the IEEE 802.2
and 802.5 specificeticna (physical and data link leyers).

1-1
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Ethernet

Ethernai
Transceoiver
H4000

Host DEMNA

| |
¥
< XMIiBus

Q8F 1956_80.00

Figure 1-1 DEMNA Option in an XM! System

The DEMNA firmwars inciudss a console monitor program which allows
users at virtually any terminal on the network to monitor DEMNA
cveration and network traffic. The console monitor program can be
accessad over the network or from a terminal attached directiy i the
DEMNA (ihc ohysical console).

The DEMNA has its c>vn onboard diagnostics. On power-up or reset, the
DEMNA executes self-tesis and indicates the pass/fail status through
LEDs on the module and through s onboard power-up diagnostic XPUD)
register. The self-tests and the onboard Yiagnostica can be invoked from
the system conscle or from the DEMWA physical console.

The DEMNA may participate in network boot operatic::» and can be
specified as the boot device by its host sysiem or enabled to i:.voluntariiy
hoot its host system on receiving a valid boot messagze over the nei.wark,
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1.3 FUNCTIONAL OVERVIEW

The DEMNA logic is partitioned into four major subsystems as shown in
Figure 1-2.

1.3.1 Microprocessor Subs sstem
Funciions:

e Stores and czecutes the DEMNA functional microcode, the diagnostic
microcode, and the console monitor program

¢ Stores and supplies the module’s default (MAC) Ethernet address

Components:
e (CVAX

32-bit processor dedicated to executing the DEMNA firmware (cannot
be used directly by host application programs or by a use: at the
system console).

o System Support Chip (SSC)

Provides control logic (for example: timers, internal registers, and
address decoding) for the microprocessor and a UART for connection
to the DEMNA physical console.

e EEPROM and CVAX RAM (SRAM)

The EEPROM stores the DEMNA's functional microcode and history
data of DEMNA failures and errors. The functional microcode is
loaded into the SRAM during the DEMNA's power-up and node reset
sequences and is then executed from the SRAM.

e MAC Addrees (ENET' PROM

Stores the Medium Ac.ess Control (MAC) address, which is the

DEMNA's default physical (Ethernet) address (DPA). Also stores a
PROM test pattern.

The port driver, on request from an application which starts vp a
protocol (such as DECnet), may assign one or more alternative
addresses to the DEMNA. This type of address is called an actual
physical address (APA).
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EPROM

Contains a copy of the DEMNA's operational firmware (less the
congole monitor program), diagnostic firmware, self-test code, and

the DEMNA'’s boot code. The boot code is executed at the start of the
power-up and node reset sequences to perform & minimal amount of
module initialization. The self-test code, which is called by the boot
code, tesis the module components and loads the operational firmware
from the EEPROM into the SRAM. Control is then transfered to the
operationai firmware in the SRAM on completion of the self-test.

If the SRAM fails self-test, control is passed to EPROM diagnostic
firmware to provide 8 means for running the ROM-based diagnostics.
If the SRAM passes, but ithe EEPROM contents are invalid, the
EPROM copy of the firmware is loaded into the SRAM.

Diagnostic Register

Controle certain low-level diagnostic operations, such as disabling
CVAX RAM parity

1.3.2 Memory Subsystem
Functions

Buffers packets to and from the Ethernet interface
Buffers transfers to and from the XMI bus

Stores shared data structures that allow communications between the
CVAX and the LANCE

Components

SRAM

256 Kbytes, parity-protected memory. Buffers Ethernet and XMI
transfers and stores data structures shared by the CVAX and LANCE.

Bus control logic

Controls read/write timing and read/write signals.
DMA logic

Controls access to the SRAM.



o XNA timeocut logic

Detects when @ DMA grant has been outstanding longer than the
tirneout period.

1.3.3 XMl interface Subsystem
Functions

° Provides an interface between the DEMNA's shared memory and the
XM bus.

e Transfers Ethernet read and write data between DEMNA shared
memory and host memory

® Performs control operations for the DEMNA CVAX (high-priority
quadword XMl reads and writes to memory and longword XMl VO
reads and writes)

o Implements the DEMNA port registers, XMl required registers, and
the XMI interrupt logic

Compgonenis
e  Gate array

Implements most of the XMI interface logic.
o XMl timeout logic

Detects timeouts for XMI operations.

1.3.4 Ethernet Interface Subsystem
Functions

°® Pyovides an interface between the memory subsystern and the
Ethernet wire.

o Perforius reads from and writes to shared memory.

Components
e Local Area Networl: Controller for Ethernet (LANCE) chip
Implements the microprocessor interface, performs DMA (o and from

DEMNA shared memory, implements the CSMA/CD network access

algorithm, performs packet handling on transmits and receives, and
reporis errors.




DEMNA OVERVIEW 1-7

e Serial Interfac~y Adapter (SLA) chip

Performs Manchester encoding (transmit) and decoding (receive) and
TTL (LANCE) to differential (Ethernet wire) signal conversion.

e Bus interface

Generates byte parity on transfers to, and checks byte parity on
transfers frewi, DEMNA shared memory.

1.4 PHYSICAL DESCRIPTION

The LDEMNA option consists of a T2020 module, an internal Ethernet
cable, an external Ethernet cable, and an optional internal cable for a
physical console if a physical console is used.

The T2020 module is a standard XMI module which plugs into the XMI
backplane.

The internal Ethernet cable ~onnects the T2020 module to a bulkhead
connector for the Ethernet transceiver cable. It also provides power to the
H4000 transceiver.

The external Ethernet cable connecta the Ethernet transceiver bulkhead
connector to the Ethernet transceiver.

The optional internal phyrical console cable connects the T2020 module to
a bulkhead connector for a terminal cable.

The optional physical console allows the user to perform maintenance and
monitoring operations (for example, running ROM-besed diagnostics and
examining error history logs) without requiring @ host connecticn or a
working Ethernet.
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1.5 ENVIRONMENTAL SPECIFICATIONS

Range

Temperature
Operating
Sterage

Humidity
Operating

Storage
Altitude

Opserating

Storage

5°C to 50°C (41°F to 122°F)
-40°C to 66°C (-40°F to 161°F)

10% to 95% with maximum wet bulb of 32°C (85.6°F) and
minimum Jew point of 2°C (38°F) noncondensing

To 83% noncondensing

To 2.4 kkm (8,000 f)
To 9.1 km (30,000 &)

1.6 REFERENCE DOCUMENTS

Order Number Title

ER-DEMNA-TM DEC LANcontroller 400 Technical Manual
ER-DEMNA-IN DEC LANcontroller 400 Installation Guide
EX-DEMIVA-UG DEC LANcontroller 400 Console User’s Guide
EK-D” MNA-PG DEC LANcontroller 400 Programmers Guide
ER-ETHER-IN Ethernet Installation Guide

AA-LABOA-TE VMS Network Control Program Manual
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DEMNA CONFIGURATIONS

2.1 INTRODUCTION

This chapter overviews the configuration requirvements for installing the
DEMNA. Refer to the DEC LANcontroller 400 Installation Guide for
detailed installation instructions.

2.2 DEMNA OPTION PACKAGE AND CABINET KITS

The DEMNA option consists of a T2020 module, an I/O connector panel
and internal cable for connecting to the Ethernet transceiver, and an IO

connector panel and internal cable for connecting to a physice! console (if
used).

The T2020 module is obtained from the DEMNA-M option package. The
1/0 connector panels and cables are obtained from cabinet kits applicable
to the system. See Tables 2-1 and 2-2.

The DEMNA also requires an external Ethernet transceiver cable and an
external terminal cable for the physical console (if used). These cables
are not included in the DEMNA option package or in the cabinet kits, but
must be ordered separately. Refer to the Systems and Options Catalog.

Table 2-1 DEMNA-M Optlon Package Contents
Component Description

T2020 DEMNA module

EK-DEMNA-IN DEC LANcontroller 400 Instellation Guide

EK-DEMNA.-UQG DEC LANcontroller 400 Conscle User's Guide
BK-DEMNA-RN DEC LANcortroller 400 Release Notes
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Table 2-2 Cabinet Kits

Kit!? Contents

VAX 6000 Systeme

CK-DEMNA-KD 74-26407-41 Ethernet /O connector panel
17-014986-02 Internal Ethernet cable (8-foot)
74-26407-01 Blank panel
12-22196-02 Ethernet loopback connector

VAX 8000 Model 2zx Systems

CK-DEZINA-KE 70-27894-01 Ethernet 1/O connector panel
17-01496-01 Internal Ethernet cable (3-foot)
12-22186-02 Ethernet loopback connector

VAX 8000 Model 4xx Systems

CK-DEMNA-KM  70-27884-01 Ethernet /O connector panel
17-01498-02 Internal Ethernet cable (8-foot)
12-22196-02 Ethernet lcopback connector

intermal Cable for Physical Console

CK-DEMNA-AM 74-26407-32
70-28010-01
74-26407-01
17-02168-01

EK-DEMNA-IN

EK-DEMNA-UG

I/O connector panel, VAX 6000 cebinets
I/O connector panel, VAX 9000 cabinete
Blank panel

Physical console internal cable

DEC LANcontroller 400 Installation
Guide

DEC LANcontroller 409 Console User’s
Guide

ICabinet kits must be ordered separstely from the DEMNA-M option package. For systems
not included in this table, refer to the Sy:temas and Options Catalog.




DEMINA CONFIGURATIONS 2-3

2.3 T2020 MODULE PLACEMENT

The DEMNA requires one slot in the XMI backplane for the T2020
module. Table 2-3 indicates the XMI slots into which the module can
be installed and the maximum number of DEMNAs allowed in each XMI
cardcage.

Table 2-3 T2020 Module Placement in XM! Cardcage

Systen Type XMI Slots Maximum'
VAX 6000 1to4; BtoE? Six

Models

200/200/400

VAX 6000 Model 1t05; Ato E? Six

500

VAX 8000 Any slot except. 7 or 8 Four

'Mazimum number of DEMNAs supported by VMS Operating System.

2fn VAX 6000 systemns, DEMNAs ere usually placed in the higher numbered slots available
within the indicated ranges (CPUs are ususlly placed in lower numbered alots).

2.4 INTERNAL ETHERNET CABLE

This cable connects the DEMNA to the bulkhead connector for the
external Ethernet transceiver cable. See Jigures 2-1 to 2-4 and Tables
2-4 to 2-6.

2.5 INTERNAL CABLE FOR PHYSICAL CONSOLE

This cable connects the DEMNA to the bulkhead connector for a terminal

to be used as the physical console (optional). See Figures 2-6 to 2-7 and
Tables 2-7 to 2-9.
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Figure 2-1 Internal Etharnet Cable Connections
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Table 2-4 Internat Ethernet Cable Connectors

331

References: Figure 2-2 and Table 2-5

P1 plugs into segment E2 of the XMI slot and is properly installed vhen
the key is or the right as viewed from the backplane. The connector is
not specifically keyed for backplane segment E2 (it is possible to install
the connector in the wrong segment).

References: Figure 2-3, Figure 2—4 and Table 2-6

P2 plugs into tha /O connector on the bulkhead for the external Ethernet
cable.

On VAX 6000 gysteme, connector P2 of the first DEMNA plugs into the

Ethernet port on the system interconnect panel. Figure 2-3 shows the
location of the Ethernet port.

P3 is a two-prong connector which plugs into a +15 Vidc connector on a
system power supply (H7214 sn VAX 6000 systems; power distribution
edapter on VAX 9000 systems).

P3 supplies power for an Ethernet device which does not have its own
power supply, rich as en H4000, DESTA, or DECOM. If 2ll 415 Vde
connectors are in use, the external Ethemet transceiver cable can not be
connected directly to one of these transceiver types, but may be connected
te one of the following:

e DELNI
o DEMPR
¢ DEBET

Each of these devices has its own power supply and can be cabled to an
H4000. Connector P3 shold be installed regardless of the transceiver

type. See the DEC LANcontroller 400 Installation Guide for more
informstion.
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Flgure 2-2 Internal Ethernet Cable, P1 Connector Pinouts

Table 2-5 Internal Ethernet Cable, P1 Connector Signals

Pim

E05 to E09 Logic Ground

EL10 Ethernet Collision L
El1 Ethernet Collision H
Ei2 Ethernet Receive L
Bi3 Ethernet Receive H
Ei4 Ethernet Transmit L

El5 Ethernst Transmit H
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Figure 2-3 VAX 6000 Model 400 Sysiem Interconnect Panel
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Figure 2-4 Injarnal Ethernet Cable, P2 Cornector Pinouts

Tabie 2-6 Bmémal Ethernet Cable, P2 Connector Signals

Pin 8i p al

Sk ield

Collision Presen-« H
Collision Preses.: =

Transmit H
Tranemit L

Receive H
Recsive L

Power Return
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Figure 2-5 Internal Cable for Physical Console, Connections

Table 2-7 imernal Cable for Physical Console, Connectors
P1 References: Figure 2-8 and Table 2-8

P1 plugs into segment D2 of the XMI slot and is properly installed when
“he key is on the right as viewed from the backplane. The connector is
not specifically keyed for backplene segment D2 (it is possible to install
the connector in the wrong segment).

P2 References: Figure 2-7 and Table 2-9
P2 plugs into an VO connector on the bulkhead for a terminal cable.
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Flgure 2-8 Internal Cable for Physlical Congole, P1 Connector Pinouts

Table 2-8 Internal Cable for Physical Console, P1 Connector Signeais
Do1 Transmit

Do2 Receive

D03 Logic Ground
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QEr_1908_08_MPS

Figure 2-7 Internial Cable for Physicsl Console, P2 Connecior Finouts

Teble 2-9 Internal Catle for Physical Console, F2 Conneclor Signais

Pin Sigmal

2 Tranemit

3 Receive

7 Logic Ground







DEMNA POWER-UP SELF-TESTS AND
ROM-BASED DIAGNOSTICS (RBDs)

3.1 POWER-UP SELF-TESTS

The power-up eelf-tests are ROM-resident diagnostics that verify the
DEMNA's basic operation and ability to transmit and receive loopback
packets over the network. The self-tests are automatically run on
system power-up or XMI reset (see Table 3-1 and Figure 3-1) and can
be run as an RBD from the system console or DEMNA physical console
(Example 3~1).

Table 3-1 DEMNA Seii-test Indications ARter Power-up or XMi Reset

Pass Both DEMNA LEDs illuminated (Figure 3-1)

Velue of FFFFC007 or FFFFC027 recorded in XPUD register.
(The XPUD records the status of eech teet. Bit <06> is set if the
EEPROM contains error history entries.)

Fail One or both LEDs extinguished

Pasaffail status of each self-test recorded in XPUD register. Self-test
complete bit (bit <31>) in register cleared.

Self-test fail bit (bit <10>) in XBER register set.

3-1
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DEMNA OK LED

{(Yollow)
External Loopback LED

{Greon)

meEom DOAOMZZOO

QB8F_1682_80.00Q

Flgure 3-1 DEMNA LED Locstions
Notes:

1. If the External Loopback LED is off, the fault is not necessarily due

to a failed DEMNA logic component, but could be due to one or more
of the following:

® Defective or improperly seated cable
o Defective Ethernet transceiver connector
e DEMNA disconnected from transceiver

®  One of the other self-tests failed (the external loopback test is not
ezecuted in this case and the LED will stay off)

2. If the XPUD register indicates that a:i tests failed, the problem may
be due to the CVAX, ROM, or bus transceivers.

3. A self-test failure can also be caused hy a systemwide fault: for
example, a faulty power supply or missing XMl bus terminator.

4. [If the cause of a self-test fault is corrected, the LED(s) will light only
if the self-test ie rerun. If the self-test is not rerun, the DEMNA will
etill function properly with the LED(s) off.)
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>

>>>Z 3 i Connect <onsele to XMI node 3
733 2 connection successfully started

T/R ! Enter RBD monitor

RED3>ST O ! Run RBD 0 (DEMNA self-tests)
:Selftent 1.00

F P 3 0co3 i

: 00085000 00000000 00000000 00000000 00000000 00000000 00000000
RBD3> [CHT/T|[CTRL/F)

731 2 connection terminated by “P

>>>

a. VAX 6000 Syvtems

> [CTRLTP)

>>> 2 2B ! Connect console to XJR 2, XMI node E
733 Z connection successfully started

T/R ! Enter RBD monitor

RBDE>ST O ! Run RBD 0 (DEMNA self-tests)
:Selftest 1.00

3 P E 0C03 1

: 00000000 00000000 00000000 00000000 00000000 00000000 00000000
RBDE> [CTRL7Z)[CTRL/P)

?xx Z connection terminated by “P

>>>

b. VAX 9000 Systems
Example 3-1 Running DEMNA Seli-Tests from the System Console

3.2 ROM-BASED DIAGNOSTICS (RBDs)

The RBDs provide more extensive testing of selected DEMNA logic
functions. The RBDs are resident in the EPROM and are accessed from
the system console or physical console through the RBD user interface.

Self-test and RBD errors sre reported to the system console and, if
appropriate flags are set, are logged in the EEPROM. The first eight
errors are logged, after which the error history must be cleared to allow
logging of additional ervors.
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Table 3-2 DEMNA RBDs

Yeip e
8

Self-test RBD

Same as the power-up self-test except that test results are displayed on
the conssle. When run as RBD 0, the self-test does not affect the state
of the LEDs, the XBER register, or the XPUD register.

Table 3-3 lists the self-tests. If no test number is given with the START
ecommend all tests are executed.

NI RBD

Verifies the Ethernet link between the DEMNA's Ethernet interface
logic and the Ethernet transceivec. Consists of three tests:

1. Esxternal Loopback on Live Ethernet Test
Requires the DEMMA to be connected to a live network.

2 MOP Loopback Test

Requires st least one node that implements @ MOP (meintenance
operations protocol) loop server to be present on the local network.

3. Esxternal Loopback on Closed Ethernet Test

Requires @ loopback connector to be installed on the Ethernet
connector at the system bulkhead or on the transceiver end of the
transceiver cable.

If no test number is given with the START command, test 1 ie executed.
XMI RBD

Verifies the DEMNA's ebility to transfer deta to and from host memory.
The /C quelifier must be specified when invoking the test since it
performs writes to host memory.

XNA RBD

Verifies the DEMNA's ability to simultaneously perform externai
loopbacks to the Ethernet and datamoves to and from host memory.

The XNA RBD is effectively a combination of NI RBD test 1 and the
XMI RBD. The /C qualifier must be specified when invoking the test
since it performe writes to host memory.
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Tebie 2-3 DEMNA Self-Test (RBD 0)
Test Unit or Fanction Tested

Boot ROM (EPROM)
CVAX IRQ Lines
Diagnoetic Register

S8C Chip

Console UART Driver
CVAX RAM

CVAX Parity RAM

CVAX Chip

ENET PROM

EEPROM

XNADAL Readback
XNADAL Timeout Logic
Shared RAM

Shared Perity RAM
LANCE Chip

Ethernet Suhsystem Parity
LANCE External! Loopback
DEMNA Qate Array

H ® =3 & | & WO W =

fmd b b s ol ped fed e
@ = B ® O W = D

3.2.1 RBD COMMANDS

Table 3-4 describes the RBD commands. Uppercase, bold-face characters
indicate the minimum acceptable abbreviation for the command.

Commands may be entered in uppercase or lowercase. The bell character
and a question mark are returned on incorrect syntax.
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Table 3-4 DEMNA RBD Commands

ETart

Deposit

Bxamine

Syntax: ST [art) RBD_number [/qual.../quall (pl [p2]]
Starts a test, or group of tests, of a specified RBD.
EBD_pumbesr:

0 - Self-test RBD
1- NIRBD

2 - XMI RBD

3 - XNA RBD

Iqmal
Command qualifier: Ses Table 3-5

pi, p2
Command parameters: See Table 3-6

Syntax: D{eposit] (/qual.../qual] (address] [data]

Deposits data into XMI registers and memory locations resident on
the DEMNA.

Iqual

Command qualifiers: See Table 3--7

address

A one to eight digit hex value or a special addressing character
(Teble 3-8). When the RBD moitor is entered, the default address
is 0 and the defeult address type ie physical.

data

Byte, word, or longword of data to be deposited. When the RBD
moitor is eniered, the default data size is longword.

Syntax: E([xamine] [/qual.../qual] [address]

Displavs contenta Af XM resictars STy locat sident

P {MT registers snd memos
on the DEMNA.

/quel
Command qualifiers: Ses Table 3-7

address

A one to eight digit hex value or a special addressing character
(Teble 3-8). When the RBD moitor is entered, the defauit eddress
is O and the default addreas type is physical.
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Table 3-4 (Cont.) DEMNA RBD Commands

QUit

SUmmary

Syntex: QU{it]

Seta the Node Reset bit in the XBER, initializing the DEMNA,
causing it to execute a power-up seif-test.

If the RBD monitor was accessed through the host’s system console
must be entered after the QUIT command to return to the
console prompt:

RBD3> QUIT
?7xx Z connection terminated by “P
>>»

[CYRLUZ] performs the same function as the QUIT command.
Syntax: SU[mmary]
Displays a summary report of the last diagrostic exccuted.

If no diagnostic was run since the RBD monitor was invoked, the
“P’ character is returned.

Syntax: XFC

Forces a jump to the address loaded into register XPD1. XFC is
used to invoke the diagnostic error log reader. See Example 3-3.
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Tabie 3-5 DEMNA RBD START Command Qualifiers

/BE

IC

DS

|8

718

LE

Ouput bell character to console on error.
Default: No bell

Confirm sxecutior of tests which perform writes to host memory
(XMI end XNA RBDs).

Default: No coi.firmation
Disable displaying of status reports.
Default: Status reports

Halt on hard error, print error and summary reports, execute
cleanup code, and return to RBD prompt.

A hard ervor is a repeatable fault (for example, ROM checksum

error) from which the diagnostic can recover. In contrast, a fatal
error (for example, unexpected interrupt) causes the program to
abort, regardless of the state of the /HE or /LE qualifiers.

Default: Continue on hard error

Halt on soft ervor, print error and summary reports, execute
cleanup code, and return to RBD prompt.

A soft error is a non-repeatable fault (error not present on retry)
from which the diagnostic can recover. The only soft error detected
is @ missing heartbeat.

/HS is applicable only for NI RBD tests 1 and 2. If /HS and /LS
are both specified, the monitor indicates an error.

Default: Continue on soft error

Inhibit error reports during diagnostic execution. Error reports
displayed on diagnostic completion.

Default: Error reports

Inhibit display of summary report after completion of diagnostic.
Default: Summary reports

Loop on hard error (even if error is intermittent).

Press [CTAUC |, [CTRUY], or [CTRUZ] to terminate loop and return
to RBD prompt.

Error reports are displayed while looping unleas /IE was specified.

A summary report is displayed on loop termination unless /IS was
specified.

Default: Continue
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Table 3-5 (Cont.) DEMNA RBD START Command Quaillifiers

8 Loop on soft error (even if error is intermittent).

Press ICiEL/§ )| CTRUY |, or [CTRLZ] to terminate loop and return

to RBD prompt.

Error reports are displayed while looping unless /IE was specified.
A summary report is displayed on loop termination vnless /IS was
spacified.

/LS is applicable only for NI RBD teats 1 and 2. The only soft
error detected is a missing heartbeat.

Default: Continue

=n Run n pasees of each selected test.
Specify n=0 for infinite passes (press [CTALC |, [CTALY], or [CTALZ]
to halt).
Default: One pass
fT=n{:m] Run single test (/T=n) or greup of tests (/T=n:m).

Specify test number(s) in decimal.
Default: RBD dependant

fTR Trace (display) test number at start of each test.
Default: Disabled
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Table 3-6 DEMNA RBD START Command Parametsis

For the NI RBD

21

8-digit decimal number specifing the number of pack«ts to be transmitted

2

and retsived for each test pass.

Default is 100. A value of zero specifies to transmit packets indefinitely
until is pressed.

P1 is supported by all NI RED tests.

Decimal number in the range of 64 to 15618 which specifies the transmit
packet size (in bytes). If p2 is not specified, the test varies the packet size.

P2 is supported by the MOP loopback test only. To use the parameter, pl
muet also be specified.

For the XMl end XNA RBDs

P1

Integer value which represents the number of detamove and peek
operations performed per test pass.

A value of n specifies n * 256 datamoves and n * 612 peeks. Default is 1

(266 datamoves, 512 peeks). A value of zero specifies to executs datamoves
and peeks until is pressed.

Specifies the starting address in host memory to be used by the test.

The starting address must be page aligned. If a nonpage-aligned address is
specified, the diagnostic zeros the nine least significant bits. Default is 200
(hex).

To use the p2 parameter, pl must also be specified.
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Table 2-7 DEMNA RBD Deposit/Examine Command Qualifiers

B Defines data size as byte.
e Defines address space as CVAX GPRs G io B. Valid only for EXAMINE
command.

When /G is specified the addreas field must be a hex digit in the range 0
to B.

/L Defines data size as longword (default).

/Nm Deposits data to, or examines data from, the specified address and the
next n addresses.

If the starting address is specified with “-”, the next n higher eddreuses

are still used (the “-” character specifies the starting address, not the
direction).

P Defines the address space as physical memory (defauit).
A Defines data size as & word.

Table 3-8 DEMNA RBD Deposit/Examine Commnad Speclai Addressing
Csoracters

+ Increme 2t address last referenced by DEPOSIT or EXAMINE by current
data size

- Decrement address last referenced by DEPOSIT or EXAMINE by current
data size

* Use address last referenced by DEPOSIT or EXAMINE
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3.22 RBD CONTROL KEYS

Teble 3-9 DEMNA RoO Control Keys

Rey Mode ! Function
[CTRLE] Diag Stop disgnnstic execution, execute cleanup code,
return to RBD prompt. Enabled messages for aborted
test are displayed on console.
Mntr Echo “AC”, reissue RBD prompt.
[CTRUP] Diag Exit console mode, return to system prompt (>>>).
If the RBD monitor is resntered on the same node,
enabled test messages of the aborted test are
displayed. is disabled when RBDs are run
from the console monitor program.
Mntr Exit console mode, return to system prompt (>>>).
[CYRUZ] or QUIT must be used before
to force DEMNA into a known state. in
disabled when RBDs are run from the console monitor
program.
Disg Ignored
Mntr Display current command line.
Diag Ignored
Mntr Echo “AU”, short command line, reissue RBD prompt.
Diag Stop diagnostic, do not execute cleanup code, return
to RBD prompt. Does not display teet messages on
console.
Mntr Zcho “AY", reissue RBD prompt.
Dieg  Same an [STHIT]
Mntr Same ae QUIT command.

'Ding = RBD disgnostic running; Mntr = RBD meonitor running
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3.2.3 Running the DEMNA RBDs
From the VAX 6000 System Console

>>> Z 3 ! Connect conscle to XMI node 3
233 2 connection successfully sterted
T/R ! Enter RBD monitoer
RBDI>STO/P=1/TR/HE ! Run one pass of rll self-teats with halt

! on hard error and trace tests enabled.

REBD3> QUIT
731 2 cconnection rarminsted by “P
>>>

From the VAX 9000 System Console

>>>2 2 ! Connect consnle to XJA 2, XMI node E
?xx 2 connection succesfully started

T/R ! Enter RBD moniter
RBDE>ST1/T=3 200 ! Run one pass of NI RRD test 3, with

t 200 packets per transfer.

REDE> QUIT
7xx Z connection terminated by “P
>>>

From the DEMNA Physical Console

XNA>T/R
RBDI>ST2/P=3 2 1000 /C

! Enter RBD moniter

! Run three passes of XMI RBD; SI2

! datamoves and 11023 peeks per pass.
! Starting address {s 1000,

RBD3> QUIT
XNA>

3.2.4 RBD Error Report Formats

3-13

The DEMNA follows the XMI standard for RBD error reports, supporting
three levels of error reporting. Table 3-10 lists the fields in each error

report level, and Example 3-2 shows a sample error report.
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Table 3-10 DEMNA RBD Error Report Levels
Leval Type Erver Heport Line Fields

1 Summary Pase/Fail status
XMI node number
Deviee type (0C03 = DEMNA)
Pase count

2 Brror Error typo—HE (hard), FE (fatel), SE (soft)
clase Logic under test
Unit under test (always 0)
Test number (0 if test initialization failed)

3 Brror Subteat number
specific Expected data
Receivad data
Systam control block (SCB) offset
Failing memory or register address
PC value in ROM at time of failure
Specific error number

F 3 0C03 00000018
&' : HE CVRX_RAM 00 T0006
@ : oo 00000000 00800000 00000000 20150004 20051D97 03

@ Failed, XMI node 3, DEMNA (device type 0C03), pase 18
@ Hard error, CVAX RAM under test. unit § {aiways), test 6

© Subtest 0, expected 00600000 (hex), received 00800000 (hex), SCB 0,
failing address 20150004 (hex), error PC 20051D97, error number 03

Example 3-2 Sample DEMNA RBD Error Report

3.2.5 Diagnostic Error Log Reader

The diagnostic error log reader ie an EPROM-resident program that

displays the contents of the diagnostic ervor log (part of the EEPROM
error history).

The ervor log reader is run by depositing it's starting address into the
ADP1 register and then issuing the XFC command. Example 3-3 ehows 2
gample run of the program.
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>>> 4 3
?33 2 connection succeasfully started
T/R
RBD3> D 20150100 2004C010 !Sterting address in XDP1
RBD3> X¥FC |Jump to address in XPD1

tutnaRendnts DEMNA EEPROM ERROR FRAME READER V1.00 ®ewtnawdadw
EEPROM revision and date: 0609 { 14-FEB-1990)

Module serial number: *SG215Y8879*

Logging is currently enabled for: Selftest NIRBD XMIRBD XNARBD

There are 2 error frames stored.

Type <CR> to continue, <CTRL/C> to abort...

-------------------- Error frame number 1 ----~-c--~-c=mce—e~o-
Sequence number: 1
Dieagnostic number: 1
Diagnostic revision: 3.00
Operating mode: RBD
XMI node number: 3
Test number: 3
Error code:

Bzzoz number: 3]
Expected data: 00000003 (X)
Received data: 00000007 (X)
SCR offset: 00000000 (X)
Failing eddress: 201004RA3 (X)
PC at failure: O0001R762 (X)
NHumber of times logged: 1

Type <CR> to continue, <CTRL/C> to asbort...

Example 3-3 (Continued, next page) DEMMNA Ervor Log Reader
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-------------------- Error frame number 2 =-<-v--e-c-s-cssoc=co
Sequence number: 2
Diagnostic number: 0
Diagnostic revision: 3.00
Operating moda: Powar -up
I node number: 3
Test number: 18
Error code: 0
Error number: 3
Bxpected data: 600006000 (X)
Received data: 0800000 (X)
SCB offset: 00000000 (X}
Failing address: 20150004 (X)
PC at failure: 20051DS87 (X)
Number of times logged: 2

Type <CR> to continue, <CTRL/C> to abort...

*#% HNo more errors logged *¥*

Example 3-3 DEMNA Error Log Reader
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3.2.6 Isolating Faulis With the RBDs
F";gum 3-2 shows the suggested erder in which to run the RBDs to igolate

ected DEMNA faults.

Notes o running NI RBD test 3
To run this test, perform the following:

1.

)
&.

Disconnect external Ethernet transceiver cable (BNE3) at transceiver
end and install loopback connector on cable

Kun test 3:

Pass Transceiver bad: Replace transceiver, reconnect cable and rerun
test to verify operation. Nu further action required.

Fail Suspect transceiver cable, intevnal Ethernet cable, backplane, or

DEMNA. moduie. Go to next etep.

Disconnect external transceiver cable at system bulkhead and install
loopback connector

Rerun test 3

Pasgs Transceiver cable bad: Replace cable and rerun test to verify
operation. No further action required.

Fail Suspect internal Ethernet cable, backplane, or DEMNA module.

Go to next step.

Replace internal Ethernet cable and install loopback connector on new
cable

Rerun test 3

Pass Internal Ethernet cable bad. Replace cable and rerun test to verify
operation. No further action required.

Fail Suspect DEMNA module or XMI backplane. Go to next step.
Replace DEMNA

Rerun test 3
Pass DEMNA bad. Rerun test to verify operation. No further action
required.

Fail XMI backplane bad. Install DEMNA in different slot. Rerun test to
verify proper operation. Consider replacing XMI card cage.
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3-18 DEMN
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Figure 3-2 DEWNMNA RBD Troubleshooting Flowchart







DEMNA MACRODIAGN

SUPPORT

-1 INTRODUCTION

This chapter provides an overview of the macrodiagnostics and support
programs available for the DEMNA.

4.2 DIAGNOSTICS AND SUPPORT PROGHKA

The DEMNA is supported by two macrodiagnostics and one utility
program:

Table 4-1 DEMNA Macrodiagnostics and Support Programs
Neme Level Description

EVDWC 2R NI Exerciser

Verifies the installation of the host Ethernet nods and
connectivity to all other nodes on the local network thst
support maintenance operations protecel (MOP;

EVDYE 2R DEMNA NI Functional Diegnostic

Verifies the functional oparetion of the DEMNA
Ethernet/802 port and that the DEMNA can perform

all of the functions required by the VAX/VMS Ethernct port
driver (EXDRIVER).

EVGDB 2 EEPROM Update Utility

Enables the user to update the firmware in the EEPROM,
modify EEPROM flags and parameters, and patch the RBD
code resident in the EPROM.
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4.3 RUNNING EVDWC AND EVDYE

1. Log into the customer service account or SET DEFAULT to the
SYSSMAINTENANCE directory.

2. Run the VAX Diagnostic Supervisor (VAX/VDS):

ELSAA on VAX 6000 Model 2:x/3xx systems
ERSAA on VAX 6000 Model 4xx systems
EWSAA on VAX 9000 systems

3. Load the diagnostic:

DS>LOAD EVDWC  lor EVDYE
4. Attach and select the DEMNA:
VAX 6060 Systems

DS>ATTACH DEMNA HUB EXm0 n
D8>SELECT EXmO

Where:

m Unit designator. The DEMNA with the lowest XMI node number is
unit A; the one with the second lowest number is unit B, and eo on.

n DEMNA’s XMI node ID
VAX 9000 System

DS>ATTACH XJA HUB XJAx x
DS>ATTACH DEMNA XJAx0 EXmO n
D8>SELECT EXmO

Where:
z HLJA unit number (0 to 3)

m Same as for VAX 6000 systeme
n Same as for VAX 6000 systems

5. Set the desired VAX/DS control flags (for example: TRACE, HALT)
and any desired diagnostic event flags

6. Start the diagnostic
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NOTE
Tests 2 through 10 of EVDYE can use either internal or external

loopbacks during test execution. To use external loopbacks,
perform the following:

¢ Install a lcopback connector at the system bulk\:2ad or on the
Ethernet traneceiver cable.

¢ Issue the following afier the SELECT Xm0 command:

[ 3> SET EVENT FLAG 1

4.4 EVGDB

EVGDB is a level 2 diagnostic and can be run with the VAX/DS running
in either stand-alene mode or on-line (interfaced with the VAX/VMS
operating system). When run in stand-alone, EVGDB runs the DEMNA
gelf-test to verify the module operation. If self-test fails, EVGDB displays
an error message and continues.

EVGDB is distributed with the DEMNA firmware image (EVGDBQ.BIN)
to the field as part of the system tape media kits:

Table 4-2 EVGDB Distribution Medla
Part Number Name

AQ-FJITT*-ME VAX 6000-200 Console TK50
AQ-FKB0*-ME VAX 6000-300 Console TK50
AQ-FKBT*-ME VAX 6000-400 Console TK50
AQ-PAKJ*-ME VAX 9000 CNSL UTIL + UCODE Tape
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Tabie 4--3 EVGDB Sections
Bection Fonctions Available to User

PARAM Examine and modify user-settable EEPROM flags and parameters.

UPDATE Load a new firmware image into the EEPROM and examine and
modify EEPROM flage and parameters.

VERIFY Load a new image into the system’s main memory and compare it to
the image in the EEPROM.

MFG Load a new image into the EEPROM and examine EEPROM flags
and parameters. Also clears the error log in the EEPROM and
initializes the EEPROM flags and parameters.

DEFAULT Identical to the UPDATE section. The DEFAULT section is run if
ne section is specified.

INVAL Invalidate and initialize the EEPROM contents, forcing the DEMNA
to run fromm the EPROM. The section is used to enable EEPROM

updates when the normal procedure (UPDATE or DEFAULT
sections) does not work.

Table 4-4 EVGDB Event Flags

Event
Flag EEPROM Flags or Parameter Made Accessible

1 Ensble Local DEMNA Console Flag
Enable DEMNA Monitor Facility Flag
Enable Diagnostic Logging Flag
Enable Self-Test Logging Flag
Eneble NI RBD Logging Flag
Enable XMI RBD Logging Flag
Enable XNA RBD Logging Fleg

3 DEMNA Conscle Password

If no event fings are specified, only the following EEPROM flags can be
modified:

Enable Remote Boot
Enable Remote DEMNA Console
Enable Promiscuous Mode
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Table 4-5 DEMNA EEPROM User-Modifiable Fiaga and Parameters

Perameter

Deecription

Conaole Password

An 8-character ASCII field that indicatea the
password that must be used to connect to the
DEMNA consols monitor program. The default

password is XNABGARD.

Flag Operation if Flag Enabled

Enable Remote Boot DEMNA allowed to participatate in remote
booting over the network.

Enable Remote DEMNA
Console Flag

Enable Local DEMNA
Console Flag

Enable DEMNA Mosnitor
Facility

Enable Promiscuous Mode

Enable Diegnostic Logging
Enable Self-Test Logging
Enable NI RBL- Logging
Lneble ZM1 RBD Logging

Ensable XNA RBD Logging

DEMNA console monitor progrsm miade
accessible from a remote network node.

DEMNA console monitor progrum made
accessible frown the local network node and from
the DEMNA physical console.

Allows DEMNA to monitor network activity.

Allows DEMNA to receive all packets on the
network, regardless of the destination. If the flag
is disabled, an application can override the fleg
by starting up a promiscuous user.

Allows logging of self-test and RBD errors to
EEPROM.

Log self-test errors to EEPTIOM. Disgnostic error
logging must also be enabled.

Log NI RBD erurs to EEPROM. Diagnostic error
legining must aleo be enabled.

Log XMI RBD errore to EEPROM. Diagnostic
error logging must also be enabled.

Log XNA RBD errors to EEPROM. Diagnostic
error logging must alsc be enebled.
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4.4.1 WModifying EVGDB Flags

DS>LOAD EVGDB

DS>ATTACH DEMNA HUB EXAO 3 lexample shown for a VAX 6000 aystem
D8>SELECT ALL

DS>SET BVENT 1,3

DE>START/SECTION=PARAM

Program: EVGDB -~
DEMNA EEPROM Update Utility, revision 1.1, 6 tests

© Testing: _EXRO

@ Plesse insure that Front Panel Switch is in UOpdete position.
Ready [(Yes), lio]

@Do you wish to clear the EEPROM error log? [(No), Yes) Wo
Reading parametars from EEPROM...

EEPROM firmware rev: 0601 04-APR-19%90
DEMNA Serial NHumber: *SG309T1488*
Enable Remcte Boot? (Default = No) N
Enable Remote DEMNA console? (Defasult = Yes) Y
Enable Local DEMNA console? {Defgult = Yes) Y
Enablie DCOMNA monitor facilitv? (Default = No) N
Enable Promiscuous mode? (Default = Yas) Y
Enable Diasgnostiec Logging? {(Defgult =» Yes) Y
Enable Self-test Logging? (Default = Yes) Y
Enable NI RBD Logging? (Defsult = Yes) Y
Enable ¥MI RED Logging? {(Default = Yes) Y
Enable XNA RBD Logging? (Default = Yas) Y

@ oo you wish to modify any of these parameters? {(No), Yes] Yes

@ Enabls Remote Loot? (Default = No) ({No), Yes]
Enable Remote DEMNA conaole? (Default = Yas) [(Yes), Noj
Enable Local DEMNA console? (Default = Yes) [{Yes), No]
Enable DEMNA monitor facility? (Default = No} {{No), Yes]
Enable Promiscuous Mode? (Default = Yes) {(Yes), No)
Enable Disgnoetic Logging? ‘Nefault = Yen) {{Yes), No)
Eneble Self-test Logging? Dafault = Yes) [(Yes). Nol
Enable NI RBD Logging? (Default = Yes) [(Yes), HNo)
Enable XMI RBD ..cgg9ing? (Default = Yes) [(Yes), No])
Enable {NA RBD Logging? {Default = Yes) {(Yes), HNeol

® Enter remote DEMNA conscle password (up to 8 alpha-
sumeric characters):

OK to modify EEPROM parameters? [(¥o), Yes] Yes
Are you sure? [I(No), Yesz] Yeas q
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Writing new parameters to EEPROM...
. End of run, 0 errors detected, pass count is 1,
time is 20-FEB-1990 11:14:17.08
DS>EXIT

If vun in stand-alone mode, EVGDB will execute the DEMNA self-
test. If the self-test fails, EVGDB will display an error message and
continue.

@ On VAX 6000 systems, ensure that the key switch is in the update
position before responding “Yes”.

On VAX 9000 systems, ensure that the SPU access switch is set to
" OCAL/SPU or REMOTE/SPU and then issue the following command

to enable EEPROM updating:
SET XMI_UPDATE/XMI:n ON 'Where n = XMI card cage number
@ Answer “No” in most cases
@ If the reply is “No”, EVGDB will display the following and then exit to

VAX/DS:

Ne parameter changes made.
. BEnd of run, 0 errors detected, pass count is I,
time is 20-FEB-1990 11:14:58.77
DS>

Current flag settings are enclosed in parentheses.

If more than eight characters are entered, the console password

prompt is redisplayed. If fewer than eight characters are specified,
the password is null filled. If a password is not specified, QEUE
pressed), the default password XNABOARD is used.

@ On VAX 6000 systems, return the key switch to its former position
(Halt or Auto Start). On VAX 9000 systems, issue the following
console command to disable EEPROM updating and then set the SPU
access switch to the appropriate position:

SET XMI_UPDATE/XMI:n OFF tWhere n = XMI card cage number
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4.4.2 Updating the EEPROM Firmware (VAX 9000 System)

DS>LOAD EVGDB

DS>ATTACH XJR HUB XJAO ©
DS>ATTACH DEMNA XJRO EXAO0 3
DS>SELECT ALL
DS>STAHRT/SECTION=UPDATE

Program: EVGDB -

DEMNA BEPROM Update UL:ility, revision 1.1, 6 tests

Testing: _EXAO

Pleoase insure that Front Panel Switch is in Update position.

Ready {(Yes), Ro]
Data Image filea to be loaded? <EVGDBQ.BIN>

Searching...
Load complets.

Date Image firmwere rev: 0601 04-APR-1990

Do you wish to clear the EEPROM error log? [ (No),

Re 1ing parameters from EEPROM...
EEPROM firmware rev: 0601 04-APR-1990
DEMNA Serial Number: *8G909T1488*

Enable Remote Boot 7 {(Default = No)
Enable Remote DE}MA console? (Default = Yas)
Enaicie Promisouous Mode? (Dafault = Yes)

Do you wish to modify any of thege parameters?
No parameter changes made.
Reading parametera from EEPROM...

Writing new image teo RAM...
Reading image from RAM...
Writing RAM image to EEPROM...

Reading parameters from BEPROM...

Data Image firmware rev: 0801 04-APR-199%0
EEPROM firmware rev: 0601 04-APR-1990
DEMNA Serial Number: *SG909T1488*

Enable Remote Hcot? (Defsult = No)
Enable Remote DEMNA console? {(Default = Yes)
Enasble Promigcucus Mode? {(Default = Yes)

Reading EEPRCH imasge...
Verificetion complete.

Yes) Neo
N
Y
Y
{ (No), Yee)] No
Y
Y
Y
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. End of run, 0 errors detected, pass count is 1,
time iz 9-APR-1590 73:30:18.50
DS>EXIT

4.5 DIAGNOSTIC PATCH MECHANISM

The DEMNA EEPROM contains a 2-Kbyte region for holding patches
made to the diagnostic code in the EPROM. When diagnostic code

is executed from the EPROM, checks are made at strategic points

to determine if the EEPROM containe patch code. If the patch code
is present, the code is zxeculed from the EEPROM instead of the
corresponding segment in the EPROM.

When the DEMNA self-test or any RBD is run, 2 checksum is calculated
for the diagnostic patch area in EEPROM and compared with a valid
checksum. If the checksum test fails, the diagnostic patch area is declared
invalid. In this case, no diagnostic patches are executed. If the checksum
failure occurs during self-test, the self-test fails, and the Bad Diagnostic
Patch Table bit in the XPUD register is set. If the checksum failure
aeccure when an RBD is invoked, the following message is displayed on the
console before the RBD is es scuted:

BAD_PATCH






DEMNA Console Monitor Program

5.1 OVERVIEW

The console monitor program is a EEPROM resident program which
allows users on the network to monitor DEMNA operations and network
traffic.

The console monitor program consists primiarily of 12 interactively
invoked screens (displays) that indicate current operating parameters
and evrors. The cunsole monitoras over 100 parameters. These parameters
are updated every 3 seconds on-screen while being displayed.

In addition to displaying and updating key operational and diagnostic
parameters, the console monitor progrem allows a user to ezxamine the
contents of DEMINA memory locations and registers.

The console monitor includes an online help facility.

Security Features
e Password protected

Access allowed by only one user et a time

o System manager can disable program entirely, or deny 222z5s from a

PPy S N k]
vemals =otFora node

Parameters that control access to the monitor can be changed with the
EEPROM Update Utility, EVGDB.

51



5.2 CONNECTING TO THE CONSOLE MONITOR
PROGRAM

A user can access the DEMNA console monitor program from a terminal:
e Attached directly to the DEMNA (physical console)

e  On the local node (DEMNA's node)

© On a remote node

Accessing the monitor yrogram from a terminal other than physical
co wole requires that one of the following be used to make the connection:

e Network Control Program (NCP)

e A console connection program

5.2.1 Using the Physical Console

The only setup required to accsss the console monitor program from the
physical console is to connect the terminal cable to the DEMNA's XMI
slot and set the terminal baud rate to 19.2K baud. The console moniter
prompt (Xna>) is displayed when the terminal is powered on.

5.2.2 Using the Network Control Program (NCP)

The following examples show how to setup NCP parameters to allow
access to the console monitor program from a terminal connected to the
locel node and from a terminal connected to a remote node.

Note that DECnet must be running for NCP fields to be valid.
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Ternminal on the Local Node (DEMNA's node)

SMCR RCP

RCP> SHOW HODE node_name

%) Hode Volatlle Summary ag of 12-SEP-199%0 13:02:52

ENCP -W-UNRCMD,

Inre-ognized component, Hode

0 KCP> SHOW NUDE DECnet _address

@Nodo volstile Summary as of 13-JUL-1990

Node

QB'NCP> SET
HCP> DEF
NCP> SET
NCP> DEF
NCP> SET
NCP> DEF
HCP> SRT
HCP> DEF

® 60608

State Active Delay Circuit Next

Link

Node

NODE DECnet_saddress NAME n~de_name
NODE DECpet_address NAME node_name

NODE node_name
HODE node_name
NODE node _name
HODE node_name
NODE node_namo
NODE node_name

HARD ADDR address

HARD ADDR address

SERVICE PASSWORD S84E41424F415244 ! Default
SERVICE PASSWORD 584E41424F415244

SERVICE CIRCUIT circult _name

SERVICE CIRCUIT clircult_name

Verify that the node name to bs created is unique

Message displayed if the node name is unique

Verify that the DECnet addreas to be assigned is unique
Message displayed if the DECnet address is unique

Commands to create or modify parameters in the volatile (SET)

database or the permanent (DEFINE) database:

Parameter

Deseription

DECnet_address

node_name

addrese

circuit_name

assigned DECnet address
Ethernet nods name of DEMNA

DEMNA default physical address (DPA) on the
Ethernet

service circuit for the system
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Terming! on @ Remote Nade

SMCR HCP

HCP> SET NODE node_name HARD ADDR address

HCP> DEF NODE node name HARD ADDR address

WCP> SET NODE node_name SERVICE PASSWORD password
HCP> DEF NODE node name SERVICE PASSWORD password
NCP> SET NODE node_name CIRCUIT NAME circuit_name
KCP> DEF NODE node_name CIRCUIT NAME circuit name

Description

Ethernet node name of DEMNA

DEMNA default physical addrese (DPA) on the Ethernet
circuit_name service circuit for the system
password password for the DEMNA console menitor program.

Default: 684K41424F415244

5.2.3 Using the Console Connection Program
The console connection program is only used if NCP is not available.

$ MACRO CONSOLE fcomp!le and link the program
$ LINK CONSOLE

$§ ASSIGN Ethernet_device CONSOLESDEVICE
$ RUN CONSOLE

Xua> IDEMNA console prompt displayed
1if the connection is successful

Refer to the DEC LANcontroller 400 Technical Manual for a listing of
CONSOLE.MAR, an assembly language program which can be used to
access the console monitor program if NCP is not available.

Parameter Description

Ethernet_device device number for the user’s Ethernet node
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5.3 INVOKING AND EXITING THE CONSOLE
Using NCP

Refer (o Section 5.2 for information on connecting to the Console Monitor
Program, then invoke the console as follows:

$MCR NCP

NCP> CONNECT NODE node_name {Ethernet node_name of DEMNA
Console connected (press CTRL/D when finished)

XNA>

Note that if the service password was not supplied when the console was
set up (Section 5.2), thc user must supply the service password:

NCP> CONNECT NODE node name SERVICE PASSWORD pasaword

If NCP cannot connect to the console, it will return an ervor message. For
more information refzr to the VMS Network Control Program Manual.

Using the Console Connection Program

Before using the console connection program, the user must compile and
link the program as follows:

$ MACRO CONSOLE
$ LINK CONSOLE

Refer to the DEC LANcontroller 400 Technical Manual for a listing of
CONSOLE MAR.

Issue the following commands to invoke the console:
$ASSIGN Ethernet device CONSOLESDEVICE ! device number for usex’'s

{ Ethernet node
SRUN CONSOLE

XNA>

Exlting the Console
To exit the console, enter
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5.4 CONSOLE COMMANDS

Table 5—-1 DEMNA Consoie Commands

SHOW

Syntax: BLANK
Clears the screen and displays the console prompt (XNA>).
Syntag: BXAMINE [/qual] [parameter]

Displaye the contents of the specified location in DEMNA /O or
Memory space.

Ignal
Command Quslifiers:

/INUMBER=n Displays the next n longwords.
/REGISTER Displays the gate array registers.

parameters

Commeand Parameters:
. (period) Displays the contents of the current location.
address Displays the contents of a longword location.

Syntaz: HELP [parameter]

Displays information on the EXAMINE end SHOW console
commands, as well as the console command language control
cheracters.

perameters
Command Paramseters:
command Displayes halp information for the
EXAMINE command or the SHOW
command.
controlchar Displays help information for the console

command language control characters.
Syntax: SHOW parameter

parameters
Command Parameters: See Table 5-2
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Tabie 5-1 (Cont.) DEMNA Console Commands

T/R

Syntax: T/R

Invokes the DEMNA diagnostic monitor from which the DEMNA
Rom-based diagnostics (RBDs) are run.

Restriction:
The T/R command is valid only when entered from the physical

console attached directly to the DEMNA module or when the
DEMNA is in the uninitialized state.




6-8 DEMNA Console Monitor Program

Table 5-2 DEMNA Congocle SHOW Command Parameters

BUS
ERROR Hr
ERROR Sn

HISTORY [n)

IMAGE

NETWORK

Displaye the configuration of the XMI system containing the
DEMNA.

Displays the fatal error block specified by n (integer from 1 to
B).

Displays the nonfatal error block specified by n (integer from
1 to B).

Displays the error summary stored in the DEMNA EEPROM.
(integer from 1 to 31)

If @ value for n is supplied, the data for only that error is
displayed.

If & value is not supplied, a summary of all errors recorded in
the EEPROM is displayed.

Displays the firmware revision number and date for the
EEPROM image and the EPROM image.

Displays a continuously updated summary of network activity
for the six most active Ethernet users and the seven most
active Ethernet nodes.
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Table 5-2 (Cont.) DERMNA Console SHOW Command Parameters

STATUS Displays a continuously updaied screen that includes the
following:

e Statistical information on the DEMNA's use of the
network

e Data link counters

e  Percentage of DEMNA CPU time used

e Error summary counters

¢  Number of DEMNA-internal buffers in use

¢  Percentage of XMI traffic generated

e  Statistical information on the use of the entire network

Qualifiers:

/ERROR Displays a continuously updated screen
that includes the following:

¢  Transmit error ~sunters

¢  Peceive error counters
¢ LANCE counters

¢ Date and time of error.

/INTERVAL Displays the same screea as the SHOW
STATUS command. The only difference
between the two screens is the time
interval for which the NI counters and the
Error Summary counters record events.

USER Displays the setup parameters for users defined to the
DEMNA port.

XPUD Displays the DEMNA Power-up Diagnostic (XPUD) Register.
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5.5 CONSOLE CONTROL KEYS

Table 5-3 DEMNA Console Control Keys
ey Function

B

CTRUA Alternates between the Status screen and the Status/Error
screen or between the Network sereen and the Accumulated
Network screen.

il e

CTRUD Disconnects the conscle and exits to the system prompt. Has no
effect on the DEMNA's physical console.
ICTRLUE Alternates between the Status screen and the Status/Interval

screen or between the Interval Status/Error screen and the
Accumulated Statue/Error screen.

If none of these screens are displayed, entering the control
character invokes the Status screen.

!CTRL/LI F >trieves the last console command line entered.
Clears the current command line.
CTRL/WI Refreshes the screen when the Status, Status/Error,

Status/Interval, or Network screen is displayed.

If none of these screen are displayed, entering the control
character cleara the screen and invokes the Status screen.
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5.6 DEMNA STATUS SCREENS

Status and Status/interval Sereens
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Table 5-4 DEMNA Status and Status/intervael Screens—Parameter

Definitions

Description

Bthernot address

DEMNA' actual physical eddress (APA)

Date and time current date and time

Uptime time since the DEMNA was last reset

NI Statistice

Bytes/Pk aversge number of bytes per packet (transmit or
receive) during the lest 3 seconds

Bytea/Xmt average number of bytas per transmit packet during
the last 3 seconds

Bytes/Rev average number of bytes per receive packet during the
last 3 seconde

Pl/Sec number of packets transmitted and received per second
during the last 3 seconds

Hmt/Sec number of packets transmitted per second during the
last 3 seconds

Rev/Sec number of packets received per second during the last
3 seconds

MBaudRate megabaud rate for the DEMNA (transmit plus receive)
during the last 3 seconds

Interrupts number of DEMNA-generated interrupts (both error
and port interrupts)

Interrupta/sec number of DEMNA-generated interrupt that occurred

during ..ic l2et 3 seconds
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Table 5-4 (Cont.) DEMNA Stastus and Status/interval Screeng—

Parameter Definitions

Perametor Deseription

Total NI Trafific

BytesPk average number of bytes per packet on the network
during the last 3 seconde

Pk/Sec average number of packets per second on the network
during the last 3 seconde

ThieNi percentage of network bandwidth consumed by
DEMNA-related traffic during the last 3 seconds

Other percentage of network bandwidth coneumed by traffic
related to other noedes during the last 3 seconds

TotBaud percentage of network bandwidth consumed by all

nodes during the laet 3 seconds (sum of ThisNI and
Other)
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Table 5-4 (Cont.) DEMNA Status and Status/interval Screens—
Parameter Definitions

Description

number of user data bytes received without error
Does not include header or CRC bytes.

BytesSnt number of user data bytes transmitted without error
Does not include header or CRC bytass.
MBytesRev number of user data bytes in multicast packets

received without error
Doss not include header or CRC bytes.

MBytesSnt number of user data bytes in multicest packets
transmitted without error

Does not include header or CRC bytes.
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Table 5-4 (Cont.) DEMNA Status and Status/interval Screens—
Parameter Definitions

Description

number of packets transmitted without error
Thie number includes:

¢ Xmt/Def—packets succensfully sent after
transmission was deferred because of Ethernet
treffic

¢  Xmt/One—packets transmittad without error after
a single collision-and-backoff sequence

e  Xmt/Mul—packets tranemitted on the third or

subsequent attempt
PkRev number of packets received without error
MPkSnt number of multicast packets transmitted without error

This number includes:

¢ Xmt/Def—packets successfully sent after

transmiasgion was deferred becwuse of Ethernet
traffic

¢ Xmt/One—packets transmitted without evror aiter
a single collision-and-backeff sequence

¢  Xmt/Mul—packets transmitted on the third or
subsequent attempt

MPkRcv number of multicast packets received without error




Table 5-4 (Cont.) DEMNA Status and Status/interval Screens—
Parameter Definitions

Description

sum of the follow .ng tranemit errors:

e Maximum number of retries exceeded (Rtry)
¢ Lost carrier (LCar)

e Latas collision (LCol)

e Maximum length exceeded (MLen)

e  Collision check test (CTest)

¢ Transmit timeout (Timeout)

Rev/Wire sum of the following receive errors:
® CRC error (Cre)
¢  Praming error (Frame) ‘
¢ Maximum length exceeded (MLen)
e Invalid (Invalid)

Rev/Velidation number of receive packets that had one or more
filtering/validation errors
ReviNoBuffers number of receive packets discarded due to one or more

TeROUrCe TTOr8
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Table 5-4 (Cont.) DEMNA Status end Statug/interval Screengs—

Parameter Definitiens

PR GLOT

Description

Null percentage of CVAX time used by the kernel or
scheduler, or both in the last 3 seconds

Port percentage of CVAX time used by the Port firmware
procees in the last 3 seconds

Xmt-Ln percentage of CVAX time used by the Lancei{mt
firmware process in the last 3 seconds

Xmt-Hs percentage of CVAX time used by the HostXmt
firmware process in the last 3 seconde

Rev-Lin percentage of CVAX time used by the LanceRcv
firmware process in the last 3 seconde

Rev-He percentage of CVAX time used by the HostRev
irmware process in the last 3 ssconds

Cmd-He percentage of CVAX time used by the Command
firmware process in the last 3 seconds

Mon percentage of CVAX time used by the Monitor firmware
process in the last 3 eeconds

Cons percentage of CVAX time used the Console firmware
process in the last 3 seconds

Buffers in Use

Rev number of DEMNA-internal receive buffers in use
during the last 3 seconds

Xmt number of DEMNA-internal transmit buffers in use

during the last 3 seconds
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Table 5-4 (Cont.) DEMNA Status and Ststus/interval Screens—

Parameter Definitions

Perameter Description

XNA Bus

LANCE percentage of total XNA memory bus traffic generated
by the LANCE in the last 3 saconds

XNAGA percentage of total XNA memory bus traffic generated
by the DEMNA gate array in the last 3 seconds

p. 41 |

0...F percentage of existing XMI bus traffic generated by the

XMI node (0-F) in the last 3 seconds




DEMNA Console Monitor Program

Table 5-5 DEMNA Status/Error Screen—Parameter Definitions

§-19

Description
Ethernet Address DEMNA's actual physical address (APA)
Date and Time current date and time

Uptime time since the DEMNA was last reset
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Teble 5-5 (Cont.) DEMNA Status/Error Scresn—pParameter Definitions

Description

Rev/MCAUrfd

SizeFilter
Rev/SrcMCA

Mise/Cntl
Rev/invalid

Rev/Short802
Rev/LongB802
Rev/Missed
Rev/Dor
NoRcvBuf
Rev/Stale

Rev/Ubua

number of vaer data bytes received without error
Does not include header or CRC bytes.
number of packets recsived without error

number of multicast packets discarded because the
packet’s user designator was not enabled for any of the
users defined to the port

number of receive packets longer than the maximum
size requeeted by the destination user

number of packets received with multicast source
addresses

l-iiscellaneous counter 1 (reserved for future use)

number of 802 receive packets that were too short to
determine anything from

number of 802 packets whose length was shorter than
what was stated in the Length field

number of 802 packets whose length was longer than
what was stated in the Length field

number of times the LANCE reported a missed error

numkter of receive packets discarded by the firmwere
because the DEMNA was unable to keep up with the
data rate

number of times the port looked for, but did not obtain,
a system buffer

number of receive packets discarded because a system
buffer was unavailable

number of receive peckets discarded because a user
buffer was unavailable
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Table 5-5 (Cont.) DEMNA Staetus/Error Screen—Parameter Definltions

Kev Coonters

Rev/Sbua number of receive packets discerded by the firmware
becsuse a system buffer wes unavailable

Rev/Cre+Frame number of receive packets that had either a CRC error
or a framing error

Rev/MLen number of Ethernet receive packete whose length is
fonger than 1518 bytes

Rev/Urfd number of nonmulticast receive packets discarded

because the user designator was not recognized by the
port
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Table 5-5 (Cont.) DEMNA Status/Error Screen—Parameter Definltions

o N @t@r D@mcripﬁon

Zmt Counters

ByteeSnt number of user data bytes transmitted without error
Does not include header of CRC bytes.

PkSnt number of packets transmitted without error
This number includes:
e  Xmt/Def
*  Xmt/One
e  Xmt/Mul

Emt/Def number of packets transmitted without error after
transmission is delayed once

Xmt/One number of packets transmitted without error after a
single collision-and-backoff sequence

Xmt/Mul number of packets transmitted without error after
more than one collision-and-backoff sequence

Xmt/Rtry number of packets not transmitted because the
max: num (16) transmission retries was exceeded

Xmt/LCar number of packets that failed transmission because the
LANCE did not detect the carrier during transmission

Zmt/LCol number of packets that failed transmission because of
a late collision

Xmt/MLen number of packets that failed trenemission becausre
the total packet length was long than the maximum
allowable size

Kmt/CTest number of times the Collision Detect signal was not
detected by the LANCE

Emt/Timeout number of times the LANCE failed to complete

transmission of a packet with 800 milliseconds
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Table 5-5 (Cont.) DEMNA Status/Error Screen—Parametor Definitions

Parameter Description

LANCE Counters

Lan/Restart number of times the DEMNA firmware restarted the
LANCE

LAN/UOflo number of transmit unlerflow ervor pule the number of
receive overflow error detected by the LANCE

Lan/TRxoff number of times the firmware noticed the LANCE
transceiver or receiver was turned off when it should
have been turned on

Lan/Merr number of memory errors detected by the LANCE

Lan/TxRx number of nonlovpback receive packets whose source
address is the same as the DEMNA's actual physical
address (APA)

Rev/Buffer number of times the LANCE repurts a buffer error in a
receive buffer deacriptor

Lan/NoSTP number of buffer deacriptors that did not have a
start-of-packet indicator

Miscellaneoue Counters

Err/HostXfer numnber of transfer errors thet occurred during a
transfer to or a trensfer from host memory

RX/NoRxBuf number of packets not transmitted in response to &

MOP or loopback message because no LANCE transmit
buffers were available

RE/ZXmtRngFull number of packets not iransmitted in response ‘o &
MOP or loopback message because no LANCE transmit
ring entries were available
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Teble 5-5 (Cont.) DEMNA Status/Error Screen—Parameter Definitions

Haved [&

Rtry at date and time at which the last Xmt/Rtry error
oeccurred

LCar at date and time at which the last Xmt/LCar error
occurred

Shua at dete 2nd time at which the last Rcv/Sbue ervor
eccurred

Cre at date and titne at which the last Rev/Cre error occurred

The "Crc at” field records all bad-CRC packets even
those not addressed to the DEMNA.

The Rev/Cre+Frame counter records only packets
addressed to the DEMNA.

Mlen at date and time at which the iast Rcv/Mlen error
occurred
Urfd at dats and time at which the last Rev/Urfd error occurred .
LCol at date and time et which the last Xmt/LCol error
occurred
CTst et dats snd Hrz L. aruch the izst Xmt/CTet error

occurred
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5.7 DEMNA NETWORK SCREEN

Network S .reen
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Figure 5-2 DERMNA Network Screen

Table 5-6 DEMNA Natwork Screen—Parameter Definitions

Parameter Deseription
Ethernet address DEMNA’s actual physical eddress (ATA)
Pate and time current date and time
usecs length of the last interval for which the following
network parametsr were recorded:
e Pks/Sec
e Byt/Pk
¢ %NI-Cur
% NI percentage of maximum Ethernet bandwidth consumed

by all nodes on the network during the last interval
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56 (Cont.) DEMNA Hetw

ser
Nodes

Byt/Pk

SNI-Cur

Packets

Bytes (k)

%NI-Tot

cumulative time (in seconds) for which the following
network parameters were recorded

e Packets
¢ Bytes (k)
o  GNI.Tht

User column:

six network users that generated the most network
traffic during the last recorded interval

Nodes colume:

soven nodes that generated the most network traffic
during the last recorded intervel

user designator for the six most active network users

DECnet address or Ethernet address for the seven
most active network nodes

average number of packets tranemitted or recsived per
gecond (per user or per node)

average number of bytes trensmitted or received per
uger or per node

percentage of meximum Ethernet bandwidth consumed
by each user or by each node on the network (timing
interval determined by the usecs field)

cumulative number of packets transmitted or received
per user or per node

cumulstive number of kilobytes transmitted or received
per user or per node

percentage of maximum Ethermet bandwidth consumed
by each user or each node (timing interval indicated by
the Time fisld)







DEMNA Adapter Registers

6.1 INTRODUCTION

This chapter overviews the DEMNA register structure. Included in the
chapter are: .

e Liste of the DEMNA registers:
- XMI architecture
— Port specific, XMI visible
- Port specific, node-private
e Register bit maps
¢  Descriptions of selected registers

This chapter is & quick reference to DEMNA register information. Refer
to the DEC LANecontroller 400 Technical Manual for detailed descriptions
of all registers.

&1
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6.2 REGISTER TYPES

Teble 6-1 DEMNA XiMi Visible Registers

onic Offet’ Name
IMI Architseture
XDEV 00000 XMI device type register
XBER 00004 XMI bus ervor register
XFADR 00008 XMI failing address register
XCOMM 00010 XMI communications register
XFAER 0002C XMI failing address extencion register
DETMINA Port Specific
XDP1 00100 Port data register 1
XDP2 00104 Port data register 2
XDPST 00108 Port status register
XPUD 0010C Port power-up diegnostic register
XPCI 00110 Port control initialization register
XPCP 00114 Port control poll register
XPCS 00118 Port control shutdown register

i Address offest (in hex) from the node's XMI baee eddrees
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Table 6-2 DEMNA Node-Private Registers
Vinemonic RName

GACSR Gate array control and status register

GAHIR QGete array host interrupt register

GAIVR Gate array IDENT vector register

GATMR Gate array timer register

Datamove Registers

DMPORn Datamove port eddress register (n=0 to 3)
DMCSRn Datamove control and status register (n=0 to 3)
DMXMIn Datamove XMI address register (n=0 to 3)
PMNPAN Datamove next page address register (n=0 to 3)
Peek Regicters

PEXMILn Peek XMI low address register (n=0 or 1)

PKXMIHn Peek XMI high eddrese register (n=0 or 1)
PKDATANn Peck data A register {n=0 or 1)
PKDATBn Peek date B register (a=0 or 1)

NOTE

Table 68-2 only liste the node-private registers which are
included in the DEMNA non-fatal error blocke. Refer to the DEC
LANconiéroller 400 Technical Manual for information on error
reporting and the non-fatal error blocks.
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6.3 REGISTER BIT DESCRIPTION CONVENTIONS

In the register description tables that follow, the access type of the bit(s)
being described is denoted by a mnemonic enclosed in parentheses after
the bit field name. The bit access codes are as follows:

Code indication

0 Bit(e) initializsd to logic 0

1 Bit(e) initialized to logic 1

RO Read-only

W Read/write

RWiC Read/Write- 1-to-clear

U Undefined

6.4 XMIARCRITECTURE REGISTERS

The following registers must be present in the node to support the XMI
bus architecture. These registers all reside in the DEMNA gate array.
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6.4.1 XMl Device Register (XDEV, bb+0000)

34 i6 18 00
Device Revision Device Type
GSF-RC1000-XNAD2-PSA
Bit(e) Neme/Description
31:16 Device revision (RO, 0)
Identifies the DEMNA hardware and EEPROM firmware revision
levels. A zero value indicates an uninitialized node.
The high-order byts of the field is the hardware revision. The low-
order byte is the EEPROM firmiware revision.
31:23 Heardware revision (RO, 0)

Encoded with a value which represents the letter code of the
hardware revision level. The encoding for the first ter. revisions
are as follows. Note that letter codes “G”, “I”, and “O” are not ueed:

Value Revision

01
02
03
04
05
08
08
0A
0B
oC

HOm e E D O wm
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Bit(a) Name/Description

24:16 EEPROM €.mware revision level (RO, 0)

———

Value Revizien

01 01

02 02

03 03

08 08

09 09

0A 16
15:00 Device type (RO, 0)

The DEMNA device type is 0C03. A zero value indicates an
uninitialized node.
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6.4.2 XMi Bus Error Register (XBER, bb+0004)

39 30 20 28 27 ¥ 24 23 22 27 20 16 18 17 18 1B 14 13 12 1 10 09 04 03 02 0OV 00
1 N O 3 O O 1 N
BumP
e O3 TO
STF
R (-]
e 0N A K
RER Commandor
RSE Ervore
NRR
CRD
WDNAK
LRIDNAK
b WG E j Reaponder Brrora
.
= CC
L x8AD :l
NHALTY digcatlanoous
WRST

VPP -_BOTOBI-RUAR.PBA

Bit(s) Name/Description

31 Error summary (RO, 0)
Logical “OR” of the error bits in the register.
30 Node reset (R/'W, 0)

When set by the host, initiates a power-up reset which is similar to a
power-up caus=d by XMI DC LO.

When NRST ia set, the DEMNA executes its self-tests and asserts
XMI BAD until the self-tests pass. Other nodes cannot acceas the
DEMNA, and the DEMNA will not access other nodes, until self-tests
pass or the maximum self-test time is exceeded.

NRST is cleared on a power-up caused by XMI DC LO, but remains
set if the host issued a node reset. The bit remains set in this case
to indicate to the DEMNA CVAX thet the host issued a node reset.
DEMNA firmware clears the bit once the node reset has completed.
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Bit(s)

Name/Description

29

28

26:24
23

22

21

20

18

18

Node halt (R/W, 0)

Set by the host to force the DEMNA to execute ita halt sequence
and enter a quist state. When the host clears NHALT, the DEMNA
executes ite restart sequence, which is eimilar to a power-up except
that self-tests are not performed.

XMI bad (R/W, 1)

Reflects the astate of self-test fail (bit «10>) and drives the XMI BAD
line. When STF is set, indicating that the DEMNA has not passed
gelf-test, the DEMNA sets XBAD and asserts XMI BAD. When STF
is clearedl, the DEMNA clears XBAD and deasserts XMI BAD.

Corrected confirmation (R'W1C, 0)

Set if the DEMNA detected a single-bit CNF ervor. Single-bit CNF
errors are autematically corrected by the XCLOCK chip.

Not implemented, reads of these bits return a zero.
Parity error (R/'W1C, 0)

Set if the DEMNA detected a parity error on an XMI cycle. The cycle
need not have been directed to the DEMNA.

Write sequence error (R'W1C, 0)

Set if the DEMNA detacted missing data cycles on a write transaction
to the DEMNA.

Read/IDENT data NoAcK (R/W1C, 0)

Set if a DEMNA initiated P.ead or IDENT data cycle received a
NoAck confirmation.

Write data NoAct (R'WIC, 0)

Set if a DEMNA initiated Write data cycle received a NoAck
confirmation.

Corrected read data (R'WI1C, 0)
Set if the DEMNA recsived = CRDn read response.
No read response (R/'WIC, 0)

Set if a DEMNA initiated transaction failed due to a read respou..-»
timeout.
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Bit(e)

Name/Description

i7

16

16

14
13

12:11
10

9:4

Read sequence error (R/'W1C, 0)

Set if a DEMNA initiated transaction failed due to a read sequence
@ryor.

Read error response (R'W1C, 0)
Set if the DEMNA received a read error response.
Command NoAck (R/W1C, 0)

Set if a DEMNA initiated C/A cycle received repeated NoAck
confirmations for the duration of the timeout period. CNAK can
result from a reference to nonexistent memory or a C/A cycle parity
error and is set only if repeated attempts fail.

Reserved, must be zero.
Transaction timeout (R'W1C, 0)

Set if a DEMNA initiated transaction did not complete within the
timeout period.

Not implemented. Reads of these bits return a zero.
Seft-test feil (R'W1C, 1)

Sat during a power-up or node rest until the DEMNA passes self-test.
Cieared when the DEMNA passes self-test.

Failing commander ID (RO, 0)

Logs the commander ID of a failed transaction. FCID is logged if any
of the bits <20,18:13> is set.

Not implemented. Reads of thir bit return a zero.
Disable XMl timeout (RW, 0)

When set. disables the DEMNA's reporting of NRR or TTO if retries
are disabled.

Enable MORE protocol (RW, 0)

When set, allows the DEMNA to set the MORE bit GIMI D <59>)
during the C/A cycle of a data transfer transaction. When clear,
inhibits the DEMNA from: setting MORE.

Reserved, must be zero.
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6.4.3 XMI Failling Addrese Regis:er (XFADR, bb+0008)

3130:928 00

FLN Falllng Address [28:00]

)

Address {39!

QS8F_1736_88.DQ

Bit(a) Name/Description

31:30 Failing length (RO, 0)

Logs the value of XMI D <31:30> (length field) during the C/A cycle
of a failed transaction.

FLN is loaded on every C/A cycle issued by the DEMNA and is locked
if all retries of the transaction fail. The field is unlocked when the
error that caused the lock is cleared.

29:0 Feiling address (RO, 0)

Logs the velue of XMI D <29:00> (address field) during the C/A cycle
of a failing transaction.

The failing address is lcaded on every C/A cycle issued by the
DEMNA and is locked if ali retries of the transaction fail. The
fleld is unlocked when the error that caused the lock is clsared.

On systems with 30-bit addressing, XMI D <29:00> are equs) to
addess bits <29:00>. On systems with 40-bit addressing, the XMI D
bits are encoded as follows:

IMI D Bit(s) Address Bita

b7:48 3g.9¢
29 39
28:00 28:00

The XFADR register bit-map is shown for systems with 40-bit
addressing.
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6.64.4 XiMi Communication Register (XCOMM, bb+00010)

31 306 28 27 24 23 18 15 14 12 1 08 07 00

4]

MIDOUT CHAROUY 0 NIDIN CHARIN

L Busy Out L Buey In

GSF-RC1000-XNACI-PSA

Bit(e) Name/Description

31 Buay out (R/'W)
When set, indicaters that the CHAROUT field contains a character
that has not yet been read by the host. The host clears the bit after
reading the CHAROUT field.

306:28 Reserved, bits must be zerosa.

27:24 Node ID out (R/'W)
Written with the XMI nede ID of the glot in which the DEMNA is
plugged. Indicates the CHAROUT field is from the DEMNA.

23:16 Cheracter out (R/W)
Contains the character sent by the DEMNA to the host.

18 Busy in (R'W)
When set, indicates that the CHARIN field contains a cheracter that
hes not yei been read by the DEMNA. The DEMNA clears this bit
after reading the CHARIN fieid.

14:12 Reserved, bits must be zeros.

11:08 Nede ID in (R'W)
Contains the AMI node JI) of the node that wrote the data in the
CHARIN field.

07:00 Character in (R/W)

Contains the character sent by the host to the DEMNA.
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Uslng XCOMM to Read the DEMNA Defauit Physical Address

i. Deposit FFFFFEFF into XCOMM. Examine register to obtain bytes 0
to 3 of the DPA.

2. Deposit FFFFFFFE into XCOMM. Ezamine register to obtain byles 4
and 5 of the DPA.

18t Regisier Read
2nd Register Read

31

Defauit Physical Address

24 23

18 1§

08 07

00

Byte 2

Byte 2

Byte 1

Byte O

0

0

Byte 5

Byte 4

GSF-RC1000-XNA21-PSA

Using XCOMM to Read the DEMNA Moduie Serial Number

1.

number bytes 0 to 3.

2.

number bytes 4 to 7.

number bytes 8 to 11.

1st Register Read

Module Serial Number Bytes

Deposit FFFFFFFD into XCOMM. Examine register to obtain serial
Deposit FFFFFFFC into XCOMM. Examine register to obtain serial

Deposit FFFFFFFB into XCOMM. Examine register to obtain serial

2nd Register Read

3rd Register Read

31 24 23 16 15 08 07 00
Byte 3 Byte 2 Byte 1 Byte 0
Byte 7 Byte 6 Byte 5 Byte 4

Byte 11 Byte 10 Byte 8 Byte 8

GSF-RC1000-XMAZ2-PBA
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Uslng XCOMM to Invalidate the EEPROM
1. Deposit FFFFFFFA into XCOMM, then read register.
2. If XCOMM contains all zeros, EEPROM is invalidated.

Using XCOMRM to Clear the EEPROM History Data
1. Deposit FFFFFFF9 into XCOMM, then read register.
2. If XCOMM contains all zeros, error history is evesed.

Using XCOMM to Read EEPROM History Data

History data (266 longworde) can be read from the EEPROM, one
longword at a time. The offsets of history data longwords 0 thmugh
266 are encoded with hexidecimal numbers -8 through -107 (FFFFFFF8
to FFFFFEFY), respectively. To read a longword of history data:

1. Deposit enceded offset value into XCOMM
2. Examine XCOMM

PFor example, to read history data longword 0, deposit FFFFFFF8 (-8 in
hex) into the XCOMM; to read longword 255, deposit FFFFFEF9 (-107 in
hex).
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6.4.5 XM Falling Address Exiension Register (XFAER,

31 28 27 26 25 18 18 00

CMD 0 XMI Address|38:29) MASK[15:00]

@BF_1740_80.D0G

Bitie) Neme/Description

31:28 Failing command (RO, 0)

Logs XMI D<63:60> (command field) during the C/A cycle of a failed
traneaction.

The field is loaded on every C/A cycle issued by the DEMNA and ie
locked if all retries of the transaction fail. The field is unlocked when
the error that caused the lock is cleared.

27:26 Ressrved, bite must be zero.
25:16 Failing address extension (RO, 0)

Logs XMI D <67:48> (extended eddrsss fleld) during the C/A cycle of
a failed XMI transaction or bits <38:29> of the address specified in &
DMA read or writs transaction.

The feiling address extension is loaded on every C/A cycle issued by
the DEMNA end ie locked if all ratries of the transaction feil. The
fisld is unlacked when the error that caused the lock is cleared.

On systemea with 40-bit addressing, XMI D <67:48> are the extended
XM addrese bits. On these systems, the XMI D bits are encodsd as
followa:

M D <BT700> Address Bits

57:48 3Ja.ee
28 39
2800 2800
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Bit(s) Name/Deseription

18:0 Feiling mask (RO, 0)

Logs XMI D <47:32> (mask field) during the C/A cycle of a failed
trensaction or the write mesk for DMA writes. The fleld is undefined
for other trangactions.

Failing Mask is loaded on every C/A cycle issued by the DEMNA and
is locked if all retries of the transaction fail. The field is unlocked
when the error that caused the lock is cleared.

6.5 PORT SPECIFIC, Xl VISIBLE REGISTERS

The following registers are required to communicate with the port driver.
These registers all reside in the DEMNA gate array.
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6.5.1 Port Data Registers (XPD1, bb+00100; XPD2,
bb+00104)

XPD1 and XPD2 are accessed by the port and the port driver during the
following information transfers:

e Port Data Block (PDB) Base Address
e Ring Release Counter

o Default Ethernet Address

¢ Port Error Data

Port Date Block Base Address Transfer

31

00

XPD1

PDBA <31:00>

a1

08 07 00

XPD2

Os PDBA <30:32>

AG8F--RC1000-XNAD4-PBA

Contents

XPD1
XPD2

Port data block physical base address bits «31:00>
Port ¢ata block physical base address bits <39:32>
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Ring Release Counter Transfer
31 06

ReD1 Undefined

31 006

XPD2 Ring Relsase Counter

G3F-RTCT1000-XNADI-PBA

Regl ter Contents
XPD1 Undefined

XPD2 Velue which indicates the total number of commeands end receive
ring entries processed by the port driver since the port was lsst
initialized. (The ring release count i always one less than the
actual number of ring entries processed.)

Default Ethernet Address Transfer

b 00

XPD1 Ethernst Address <31:00>

31 ie 18 00

XPD2 Undefinad Ethernet Address <47:32>

Q8F-RC1000-XNACS-PBA

Contents

Bits <31:00> of the DEMNA's default (MAC) Ethernet address.
Written by the port after power-up, node reset, or node
helt/restart.

XPD2 Bits <47:32> of the DEMNA's default (MAC) Ethernet address.
Writen by the port after power-up, node reset, or node halt/restart.
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Port Error Data Transter

31 00
XPD1 Error Data
31 (4]
Undefined
XPD2 OR
31 00

Ring Releaze Counter

GSF-RCI1000-XNAO7-PBA

Register Contente

XPD1 Written with one cf thres values depending on the error type when
e fatal port ervor is detected:

¢ Invalid Port Data Block field address

¢  Firmware BC

¢ Current ring offset

For some errors (XPST state qualifier field equal to 2, 3, 5, 8, or
7), XPD1 may contain information from & previous write.

XPD2 Value which indicatez the total number of command and receive
ring entries the port driver processed since the port was last
initialized.

When XPD1 contains an invalid PDB field address, XPD2 .s
undefined. When XPD]1 contains the firmweare PC or the current
ring offset, XPD2 contains the ring release counter.
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6.5.2 Port Status Register (XPST, bb+00108)

31 08 07 00

State Qualifier State

Q3F-RC1000-XNAGB-PBA

Bit(e) Name/Description

31:08 State Qualifier
Indicates the resson the port is in its current state.
See the entries following this teble.

07:00 Stete

Indicates the current port state.

Code State
0 Resetting

DEMNA is executing its power-up or node halt/restart sequence.
1 Uninitielized

DEMNA has completed its reset, power-up, node halt/restart, or
shutdown sequence.

2 Initielized
DEMNA is in its normal operating mode.

The following tables list the state qualifier codes and the contents of the
XPD1 and XPD2 registers corresponding to each code.
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After Power-up or Node Reset

0 No error Uninitislized 00000001 MAC sddress

1 Self-test failed Uninitielized 00000101 MAC address

After Node Halt

Code Meaning Port State XPST IPDV/APD2

0 Halt/Restart complete Uninitialized 00000001 MAC addreas

13 Helt/Restart in progress Resetting 60000D00 Unchanged

After Port Node Initialization

Code Moaning Port State XpsT IPD1/XPD2

0 Initielization succeeded Initialized 00000002 Unchanged

2 Initialization failed: feiled Uninitialized 00000201 Unchanged
self-test

3 Initialization failed: Uninitialized 00000301 Invelid base
invalid base address of address of PDB
Port Data Block (PDB) in
XPD1 and XPD2

4 Initislizetion failed: Uninitialized 00000401 Addreszs of
contents of @ PDB fleld invalid PDB
not valid fleld

& Initialization suecceeded Uninitislized 00000502 Unchanged

but EEPROM contents
invalid.
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After Port Shutdown

Code HMeaning Port SBtate XIPST IPDL/XPD2
7 Inttislization attempted Uninitialized o0000701 Unchanged
when port not in
uninitialized state.

8 invalid command ring Uninitielized 00000801 Current ring
offset (in bytes)
in XPD1

9 Invalid receive ring Uninitialized 00000901 Current ring
offeet (in bytes)
in XPD1

16 Power failure Uninitialized 00000A01 Firmware PC in
XPD1

13 Unengected firmware Uninitialized 00000801 Firmwers PC in

exception XPD1

12 Unrecoverable XMl Uninitielized 00000C01 Firmware PC in

failure, including memory XPD1
errar

14 Fetal Armware internal Uninitialized 0000001 Firmwere PC in

error occuryed XPD1

16 Futal irmware internal Uninitislized 0000001 Firmware PC in

error - keep-alive counter XPD1
error (firmware was in an
infinite loop)
18 Firmware update Uninitialized 00001001 Unchanged

completed
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6.5.3 Power-Up Diagnostic Register (XPUD, bb+010C)

81 60 GD £0 7 £3 &5 24 £9 £2 £1 20 12 18 17 10 16 14 19 08 08 04 03 G2 01 60
:
Os

Firmware inltialized
—— External Loopback
—— EEPROM Loaded
EPROM Loaded

Bad Diagnostic Patch
Table

EEPROM Error History
Exists

XNAGA

Ethernet Subsyatem
Parity

LANCE

Shaved Parity RAM
Shared RAM

XNADAL Timeout Logic
XNADAL Readback
EEPROM

ENET PROM

CVAX

CVAX Parity RAM
CVAX RAM

Consgole UART Drivers
8sC
Diagnostic Register

CVAX interrupt Lines
Boot ROM

Sefii-Test Compleie

e pece——

GAF_1077_080.DQ
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Bitle) Name/Description
31 Self-test complete (RO, 0)
When set, indicates that the DEMNA eelf-tests completed and the
contents of the XPUD are valid. The register contents are invalid
when STC ie cleared.
30 Boot ROM (RO, 0)
When set, indicates that the contents of the Boot ROM (also called
the EPROM) are valic.
29 CVAX interrupt lines (RO, 0)
When set, indicates that the CVAX interrupt lines are not stuck
(always asserted) or being driven by onboard logic.
28 Disgnostic register (RO, 0)
When set, indicates that all bits in the Diagnostic Register powered-
up to the correct state end can be read and written.
27 88C (RO, 0)
When set, indicates that the SSC chip is operational.
26 Corsole UART drivers (RO, 0)
When set, indicates that the console UART drivers are operational.
26 CVAX RAM (RO, 0)
When set, indicates that the CVAX RAM is operational (passed the
CVAX RAM march test).
24 CVAX parity RAM (RC, 0)
When set, indicates that the CVAX parity RAM is operational.
23 CVAX (RO, D)
When set, indicates that the CVAX chip ie operationel.
22 ENET PROM (RO, 0)
When set, indicates that the contents of the ENET PROM ere valid.
21 EEPROM (RO, 0)
When e&t, indicates that the contents of the EEPROM are valid.
20 XNADAL readback (RO, 0)

When set, indicates that the address latches and bus trensceivers for
the gate array/XNA memory bus interface are operational.
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it(a) Name/Description

19 XNADAL timeout iogic (RO, 0)
When set, indicates that the timeout logic for the gate array/XNA
memory bus interface ie operational.

18 Shared RAM (RO, 0)
When set, indicates that the shared RAM is operational (passed the
RAM march test).

17 Shared parity RAM (RO, 0)
When set, indicates that the shared parity RAM is operational.

i8 LANCE (RO, 0)
When set, indicates that the LANCE chip ia operational.

i6 Ethernet subsystem parity (RO, 0)
When set. indicates that the parity circuit in the Ethernet subsystem
is operational.

14 XNAGA (RO, 0)
When set, indicates that the gate array is operational.

13:66 Reserved, bita must be zeros.

6 EEPROM error history exists (RO, 0)
When set, indicates that the EEPROM error history has one or more
entries.

4 Bad diagnostic patch teble (RO, 0)
When set, indicates that the diagnostic patch table in EEPROM is
invalid.

3 EPROM loaded (RO, 0)

When set, indicates that the contents of the EPROM have been
loaded into the CVAX RAM.

The EPROM contains a subset of the EEPROM code. If the EEPROM
fails self-test, the contents of the EPROM are loaded inte the TVAX
RAM. The EPROM code provides enough functinnality for the CVAX
to run diagnostics, update the EEPROM, and perform transmit and
receive operations.
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Bit{a)

Name/Description

EEPROM loaded (RO, 0)

When set, indicates that the contents of the EEPROM have been
{oaded into CVAX RAM.

The EEPROM conteine the DEMNA operational firmware.
External loopback (RO, 0)

When set, indicates that the DEMNA is connected to a live Ethernet
or to @ loopback connector and that the external loopback test passed.

Firmware initialized (RO, 0)
When set, indicates that the DEMNA firmware is initialized.

6.5.4 Port Control initlalization Register (XPCI, bb+00110)

31 00
Write Bits
GEF-RC1000-XNAGD-PSA
Bit{s) Nawm c/Description
310 Wrice bits (WO to port driver, U to port)

The por: driver writes this register to initialize the port. The write
transaction itself causes the operation to be perfermed; the write date
are ignored.
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6.5.5 Port Control Poll Register (XPCP, bb+00114)

31 00
Write Bits

GSF-RC1000-XNACB-PSA

Bit(e) Name/Description

31:00 Write bite (WO to port driver, U to port)

The port driver writes this register to command the port to poll the
commeand ring for a new entry. The write transaction itself causes
the operation to be performed; the write data are ignored.

6.5.6 Port Control Shutdown Reglster (XPCS, bb+00118)

31 00

Write Bits

GSF-RC1000-XNAOR-PSA

Bit(e) Neme/Description

31:00 Write bits (WO to port driver, U to port)

The port driver writes this register to shut down the port. The write
transaction itself causes the operation to be performed; the write data
are ignored.

6.6 NODE-PRIVATE REGISTERS

The following registers are not visible on the XMI, but are included in the
DEMNA non-fatal error blocks (see the DEC LANcontroller 400 Technical
Manual). Only the GACSR is described.




DEMNA Adapter Registers 6-27

8.6.1 Gete Array Control and Status Register (GACSR)

b)) 80 B7 26 28 20 23 B2 B9 20 19 96 17 10 10 16 1B 1R 11900600 07 08 68 &9

(T L xmicmp D

Lo Gate Array Busy
imterrupt Error

Abort Host Interupt
Intarrupt Host

XM Interrupt Active
XCOMM REG WRYT MBK
XPRR REG WRT MSK
XECl REG WRT MSK
XPCS REG WRT MSK
XPCP REG WRT MSK
XPD1 REQ WRT MSK
XPD2 REG WRT MSK
FPARX

Loopback DM

DM Loopbeck BUF
Force RSE

Disable Retry
Rezerved

inkialize Gate Array
LFSR Enable
TLockout

RLockout

Nede 1D

GBF_1681_006.D0G




Bit{a)

31:28

27

E &

22

21

Nede ID (RO)
Physical node ID (XMI Nede 1D<3:0>) of the DEMNA.
RLockout (RO)

Indicates the status of the XCI Receive Lockout line (1 = line
ageerted).

TLockout (RO)

Indicates the status of the XCI Transmit Lockout line (1 = line
agserted).

Not implemented, reads of this bit return a zero.
Initialize gate array (RW, O after reset, unsaffected by INIT)

Provides @ meana for resetting the DEMNA gate array without losing
error information. When this bit ie set, the gate erray:

o Clears iz control logic

*  Transfers the ownership bits in the Peek and Datamove registers
back to irmware ownership

¢ Clears its internal registers except for XMI and port registere
The bit is cleared when initialization is finished.

Regerved, must be zero

Disable retry on NoAcks (RW, 0 after reset, unaffected by INIT)

When set, causes the gate array to record en ervor on the first
NOACK received from the XMI.

Foree read sequence error (RW, 0 after reset, unaffected by INIT)

When set, forces GRD1 onto the XCI function lines when the gate
array is the responder and returning reed data. This function can be
used in Loopback Peek or Detamove Read operations.
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Bit(e)

Name/Description

19

18

17

16

Datamove loopbeck buffer (RW, 0 sfter resst, unaffected by INIT)

Used in conjunction with bit <19> (Leopback Datamove) to control
the action of the gate array on loopback datamove operations:

Loopbeck datamiove transmits

Bit Gate array uses the first or second quadword in =g
clear internel memory buffer depending on the byte offset of
the datamove loopback address.

Bit set Gate array uees the third or fourth quadword in the
internal memory buffer depending on the byte offset of
the datamove loopback eddress.

Loopback datamove receives

Bit Gate array uses the first two quadword locations in the
clear internal memory buffer.

Bit set Gate array uses the last two quadword locations in the
buffer.

Loopback datamove (RW, O after reset, unaffected by INIT)

When eet, enables XMI loopback datamove transactions. When
cleared, dicables these transactions.

Force bad XMI receive parity (RW, 0 after reset, unaffected by INIT)

When set, disables XMI parity checking and forces bad receive parity
on XMI P <2>. The parity error bit in XBER is set one cycle after
FPARX is sst.

XPD?2 register written mask (R'W1C, O after reset, unaffected by
INTT)

Set when Port Data Register 2 (XPD2) is written by the host.

XPD1 register written mask (R'WIC, O after reset, unaffected by
INIT)

Set when Port Data Register 1 (XPD1) is written by the host.
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Bit(e) Name/Deseription

18 XPCP register written mask (R/'W1C, 0 after reset, unaffected by
INIT)
S:. when the Port Control Poll Register (XPCP) is written by the
host.

14 XPCS register written mask (RWIC, 0 efter reset, unaffected by
INTT)
Set when the Port Control Shutdown Register (XIPCS) ie written by
the host.

13 XPCI register written mask (R/W1C, 0 after reset, nnafiected by
INIT)
Set when the Port Control Initialize (XXPCI) Register is written by the
host.

12 XPRR register written mask (R'W1C, 0 after reset, unaffected by
INIT)
Set when the Port Ring Relesse (XPRR) Register is written by the
host.

11 XCOMM register written mask (R/'WIC, 0 after reset, unaffected by
INIT)
Sst when the XMI Communications (XCOMM) Register is written by
the host.

10 XMI interrupt ective (RO, 0 after reset and INIT)
Set when the DEMNA receives an ACK for an interrupt sent to the
host. Bit is cleared when the DEMNA receives an IDENT.

8 Interrupt host (R/W, 0 after reset and INIT)
Set by the firmware to initiate a host interrupt. The firmware clears
the bit when interrupt processing completes by reseiting the gate
array.

8 Abort host interrupt (RO, 0 after resst and INIT)

Set by the firmware to abort @ host interrupt in progress. The
gate array will not issue another host interrupt until the abort
is completed. The firmware clear the bit after the interrupt is
successfully aborted by resetting the gate array.
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Bit(e)

Nama/Description

5:0

Interrupt error (R/'WI1C, 0 after reset, unaffectad by INIT)

Set if a DEMWA issued interrupt resulted in an evror condition. An
interrupt error can be caused by orw of the following:

®

Transaction timeout

INTERRUPT command NCACKed
IDENT returned with wrong IPL
IDENT response NOACKed

Gate array busy (RO, 0 after reset, unaffected by INIT)

Set when the gate array is busy processing a datamove or & peek
operation. This bit is an OR of all the Ownership bits in the
Datamove and Peek registers.

XMI command ID (RO)
Logs the XMI command ID last on the XMI bus.
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6.6.2 Gate Array Host interrupt Register (GAHIR)

31 20 18 18 15 00

0 Level XM! Node Mask (D

QBF-RC1000-XHA10-PSA

6.6.3 Ga 2 Array IDENT Vector Register (GAIVR)

31 16 15 02 01 00

0 Vector 0

QGSF-RC1000-XNATI-PSA

6.6.4 Gate Arzay Timer Register (GATMR)

a3 27 28 28 21 20 16 18 13 12 08 67 08 04 00
0 0 0
l— Pesk
Timeout
Datamove
Timeout
—- | ockout Deassertion Delay
Lockout Assertion Disable

Lockout Assertion Delay

GSF.RCi000-XNA12-P8A
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6.6.5 Datamove Port Address Registers (DMPORR)

31 23 22 i8 17 00

DMXMIL <8:0> 0 Port Address <17:00>

G8F-RC1000-XNA13-PSA

6.6.6 Datamove Control and Status Registers (DMCSRn)

37 30 27 28 25 24 23 19 18 17 18 15 i1 10 00
0 /] 0 Length
l— KNA MEM Parity Error
Interrupt Enable
Error
Reatry Firmware
Dummy Firmware

Ownership

GBF-RC1000-XNA14-P8A

6.6.7 Datamove XMI Address Register (DMXMin)

31 20 0o

0 XMi Address <39:00>

ASF-AC1000-XNA15-P8A

6.6.8 Datamove Next Page Address Register

31 30 co

o XM Next Page Address <38:09>

GSF-RC1000-XNA18-PBA
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6.6.9 Peek XMi Low Address Register (PKXMILD)

31 3o 6o

0 ¥M! Address <31:00>

Q8F-RC1G00-XNAI7-PBA

6.6.10 Peek XMI High Address Register (PKXMIHN)

31 30 29 25 24 23 2227 20 19 18 17 16 08 07 00

() 0 0 XWi! Addr <39:32>

I~ More Discard

e W11t
heseme | lOck Write

interlock Read
Unlock Write Error

- Error
Pegk Done
Ownership

QEP-RCID00-XNAT-PBA

6.6.11 Peek Data A and Peek Data B Registers (PKDATAR,
PKDATBnN)

31 00

Data

QSF-RC1000-XNA1C-PSA
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DEMNA Sequencing Flows

7.1 POWER-UP/RESET SEQUENCE

The DEMNA executes its power-up/reset sequence in response to any of
three eventa:

e System power-up
e System reset
¢ Node reset

The system wide events are signified by the transitioning of the

XMI DC LO and XMI AC LO signals. Node reset is initiated when the
host sets the NRST bit in the XBE register. Port state information is not
saved across a power-up/reset.

Figure 7-1 shows the power-up/reset sequence.

7.2 NODE HALT/RESTART SEQUENCE

The port driver initiates a node halt/restart by setting then clearing
the NHALT bit in the XBE register. Setting the bit halts the DEMNA;
clearing the bit restarts the port.
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The following port state information is saved across a node halt/restart:

o MNode halt fatal error block. Written to the PDBE if the port was in the
initialized state when NHALT was set.

¢ Port-internal ervor data. Visible by the console monitor program or

with the READSERROR port driver command.

e Port-internal counters, including the data link counters. Visible
by the console monitor pregram or with the port driver commands:
RCCNTR/RDCNTR, READ$ERROR, READ$SNAPSHOT, and
READ$STATUS.

Figure 7-2 shows the node halt/restart sequence. Nute that the DEMNA
self-tests are not executed as in the power-up/reset sequence.

7.3 PORT SHUTDOWN

The port initiates a shutdown if it is in the initialized state and either
a fata! error occurs or the port driver issues a shutdown command by
writing the XPCS register. The shutdown sequence is also invoked in
response to a power fail, indicated by the assertion of the XMI AC LO
signal. When this signal is asserted, a power-fail trap occurs in the
CVAX, causing the port to execute the shutdown sequence.

Figure 7-3 shows the shutdown sequencs.
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Clear X0l required and port epcliic reglsters.
Set 3TF bit in XBE register: asperts Xii BAD.

CVAX etarts firmware oxecution from address
2004000 (firet location In boot ROM space)

Execute seif-tests, recording resulte In XPUD

register.
Read XPUD
CVAX #o
RAM o~ Jump to EPROM code to run RBDe.
Ox?
Yes
EEPROM Mo
contents P Load EPROM code intc CVAX RAM.
valld? Set EPROM loaded bit in XPUD.
Yes

Load EEPROM code Into CVAX RAM. Sot EEPROM
toaded bit In XPUD.

Load DEMMA dovice type (0C03) end herdware and
firmware revislon lavels into XDEV register.

Al No
eolf-tesis DEMNA OK LED. STF bit, and XMI
passed? BAD signel unaffccted.

iv’.

iuminate DEMNA OK LED. Clear STF bit in XBE,
deasserting XM BAD.

V4

GBF-RC 1650 XHAS0-PBA

Flgure © 1 (Continued, next page) DERINA Power-Up and Node Reset
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Set seli-teal complete bit in XPUD regieter.
Jump te operational firmware In CVAX RAM

Aeset flrmware-internal data structures and
deta link countere. Set part parametors to
dotaull velues.

Set DEMP A Ethornet address to default physical
eddrese (DPA) from MAC addreas (ENET) ROM.

Load XPD1 and XPD2 registera with DPA from
ENET ROM.

Bell-tosis Neo
paased? 2>

Load 00000101 into XPST (port

Yes

faliod seif-tesl and ig in the
uninitializod stete).

Load 00000001 Into XPST (port pacaed seli-test
and ie In the uninitialized ctate).

Wait for port driver te write XPCl rogloter teo
initiziize port. Procees afl valid MOP and

toepback transaotions recelved over Ethernet
while walting.

MO .RCIGH0  MBADY-FBA

Flnure 7-1 DEMNA Power-Up and Node Reset
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CVAX starte firmware
execution from addross
20040600 (first location
in boot ROM)
Write fatal error block
Save port contaxt to port error log area
internally as a fatal of PBD If port was In
emor block initialized state when
NHALT was eot.
Compute ehecksum of
firmware imege loaded in Reset firmware internal
CAX RAM date structures and data

link counters. Set port

- parameters to default
it EEPROM loaded bit set values.

in XPUD register, reload
flrmware from EEPROM. I

EPROM loaded bit set,

reload from EPROM. Set Ethernet address to
default physical address
(DPA) from MAC eddress
(ENET) ROM.

Load XPD1 and XPD2 with
Walt for port driver to DPA from ENET ROM.
clear F'HALT bRt in XBE
register

Wait for port driver to

write XPCI register to
Jump to restart routine initialize port.

in CVAX RAM

Procese any valid MOP or
loopback transactione

recoived on Ethernet
; A ; while waiting.

GSF-RC1000-XHA32-PBA

Filg.e 7-2 DEwn /1A Node Han/Restart




Complete el in-progress datemoves to and from
hoet. Suapond processing of now reguests.

Reinitialize interngl data etruciures.

Completo tranemisslon of aff pachots In LANCE
trensmit bufiers. Reset LANCE H eny of ite
aperating paramoters were altered.

Cigar Recolve Addresa Filter Databas . (. ~ars
ali enebied multicest eddrooses anu the actual
physical eddress, APA, il assigned). Default
physica! addre e (DFA) remaine enabled.

if eh:utdown caused by e fatel port error or @
power lall, save port content In an internal
tatal ervor black: copy error biock to PDB.

Enter uninitiaiized otate. Write avror data,
! eny, te XDP1 and XDP2 rogloters.

i ehutdewn caveed by ehutdown commend, write
velue of 00000001 to XPST reglsier (no erver,
port uninitiafized). if caused by fatel errer

or power (ell, write XPSYT indicetling ceuse and
port etete (uninitialized).

interrupt port driver 1 interrupts er<bled.

Welt {or port driver to write XPCI register to
init part. Process any MOP or loopbaek packets
recelved on Ethemet whils welling.

GEF-BCI1000-XNASS-PBA

Figure 7-3 DEMNA Shutdown






DEMNA Error Handlin

8.1 Introduction

This chapter overviews the error handling features of the DEMNA.
It describes the types of ervors reported by the port, the error blocks
maintained by the port, error logging, and the port's response to errore.

8.2 Error Types

Fatal Errors

Fatal evrovs result in a port shutdown. For several fatal error types, the
port writes a fatal error block to the port error log area of the port data
block (PDB). Fatal errors include the following:

@

DEMNA CVAX machine check and exceptions

Node halt/restart while port is in the initialized state

Port initialization failures

Port driver protocol errors and port command failures
Specifying more than one buffer for a port command

Specifying an invalid number of transmit buffers

Other firmware-related errors (such as keep-alive timec its)
Unrecoverable failed access to the command ring or receive ring
Firmware updates

8-1
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Nonfatal Errore

These errors do not result in a port shutdown. The error is retried once.
If the retry fails, a fatal error occurs. On a nonfatal error the port writes
a nonfatal error block in the PDB. Nonfatal errors include the following:

@

Datamove and peek errors which are recovered on the first retry or
that did not directly access the command ring or receive ring

Buffer transfer failures
Address translation errors

Port command errors (for example, a command length error)

Ethernet Errors

These ervoras are nonfatal errors which occur in the normal course of
Ethernet activity. Ethernet errors include the following:

Transmit and receive errors caused by activity on the Ethernet wire

These errors are recorded in the port’s internal data link countars. A
user can read the counters by issuing the Network Control Program
(NCP) command SHOW KNOWN LINE COUNTERS. Software can
read the counters by issuing a RCCNTR/RDCNTR or READ$STATUS
command. The counters are displayed in the Status and Status/Error
screens of the console monitor program.

Receive errors caused by insufficient allocation of system buffers by
the host

These errors are recorded in the port's SBUA counter which is
displayed in the Statuw/Error screen of the console monitor program.
Software can read the counter by requesting that the port driver
issue a RCCNTR/RDCNTR, READ$STATUS, or READ$SNAPSHOT
command. A copy of the SBUA is located in the PDB. The PDB copy
is updated 83 often as once per second.

Receive errors caused by insufficient allocation of user buffers by the
host

These errors are recorded in the port's UBUA counter which is
located in host memory and is displayed in the Status/Error screen
of the console monitor program. Software can read the counter by

issuing a RCCNTR/RDCNTR, READS$STATUS, or READ$SNAPSHOT
command.
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8.3 Error Blocks

The DEMNA maintains two types of internal error blocks: one for

fatal errors and one for nonfatal errors. A user can examine the error
blocks by issuing the console monitor commands SHOW ERROR Hn and
SHOW ERROR Sn. Software can read the error blocks by issuing the
READS$ERROR command. The port writes the fatal error block to the
port ervor log avea of the port data block (PDB) when a fatal error occurs

or when a node halt/restart is issued while the port is in the initialized
state.

Figures 8-1 and 8-2 show the error block formats.
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31 00 Offset
Error Type 00
04
Time Stamp

08
XDEV Regilstor oC
Flrmware Image Rev. No. 10
14

Flrmware Image Rev. Date
1C
20

Unused

7C

For Firmware Updates

Figure 8-1

31 00 Oftset

Error Type 00
04

Time Stamp
08
ocC

CVAX GPRs

(RO to R12)
3C
XBER Register 40
XFADR Register 44
XFAER Register 48
GACSR Register 4C
Diegnostic Register 50
XPST Register betore error | 54
XPD1 Reglster before error | 68
XPD2 Reglster before error | 8C
XPST Reglster after error &0
XPD1 Reglster after arror 64
1

CVAX Stack Contents

(at time of error)

7C

For Other Fatel Errors

GBF-RC1000-XMNA23-PEA

Fatal Error Block Formats
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31 70  Offest a1 00 Offeet
00 ¢o
Time Stamp Time Stemp
04 04
DateMove or Peek o8 08
Transaction Reglstere 0o
0..3)
i4 14
XBER Registe- 18 XBER Roglster 18
XFADR Register iC XFADR Raglster 1€
XFAER Register 20 XFAER Register 20
Baso Address of Transaction] 24 Reserved 24
for DataMove and Peek Errors For XBER Reported Errors
31 00 Offset
00
Time Stamp
04
GACSR Register o8
GAHIR Register oc
QAIVR Reglster 10
CGATMR Register 14
XBE Reglater 18
XFADR Register ic
XFAER Reglster 20
GACSR Adross 24

For Interrupt Errors

GS8F-AC1000-XNA24-PSA

Fioure 8-2 Nonfetai Error Block Formats
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Noetes for Figure 8-1

Error type:
0 No error

1 DEMNA machine check or exception

2 Node halt/restart issued while the port was in tha initialized stats.
(When the port receives a node halt/restart in the initialized state, it
assumes that it is being restarted from an error.)

3 Fatal error other than machine check or exception (for example, port
initialization failure or & keep-alive timeout)

4  PFirmware updates

L Driver error. The port driver attempted to initialize the port but the
port was already in the initialized state.

Time Stamp:

Date and time of error expressed in binary absolute format. A value
of zero indicates that no error cccured. The entry is the sum of the
base time specified by the host in the PARAM command, and the
DEMNA uptime until the error occured. If the system base time
was not specified in the PARAM command, the base time defaults to
01-Jan-88.

Firmware image revision number and date refer to the EEPROM
firmware image. The fields are in ASCII. The revision number is the
ASCII code of the low-order byte of the XDEV register. The revision
date is of the form dd-mmm-yyyy. For example, 12-JUL-1989.

Notes for Figure 8-2

Datamove/Peek transaction registers:

For datamove transaction errors, these are the four datamove
registers: DMPORn, DMCSRn, DMXMin, and DMNPAnR.

For peek transaction errors, these are the four peek registers:
PKXMILn, PCKMIHR, PKDATAR, and PKDATBn.

Base address of transaction is the starting address of the failed
datamove or peek operation.
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8.4 ERROR LOGGING

A 1-KByte area in the EEPROM is reserved for the logging of error
history data. This area contains 31 error history entries of 32 bytes each
and a history entry header which is also 32 bytes long. The user can read
the history data with the console monitor command SHOW HISTORY or
by depositing and examining the XCOMM register. Software can read the
history entries by issuing a READ$HISTORY command.

The history data area is partitioned into five segments: four for the
logging of error history events and one for the header.

31 18 18 00 Offset
000
Fatal Error

Entries

(1-8)
oFC
100

NonFatal Error

Entries

(9-186)
iFC
200

Diagnostie Error

Entries

(17-24)
2FC
300

Firmware Update

Entries

(256-31)
abc
3E0

History Entry Header

3FC

Q8F-RC1000-XKA28-PBA

Figure 8-3 EEPROM History Dats Area
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Teble 8-1 EEPROM History Data Entries
Entries Brvor Type Logging Information

1to 8 Fatal Logged immediately after error occurs. Entries
overwritten if more errors occur than can be
recorded. Logging stops after 32 fatal errors have
been recorded.

Dto 18 Nonfatal For datamove, peek, or hoat interrupt errors:
icgged immediately after error occurs. For
XBER-veported errors: logged after firmware
polls XBER register and discovers error. Logging
stops after 16 nonfatal errors have been recorded.

17 to 24 Diagnostic Logged immediately afier each self-test or RBD
error provided that error logzing is enabled by
the corresponding EEPROM flag (Figure 8-5).
Entries not uverwritten if more errorc occur
than can be recorded. Loggins stops after sight
diagnostic errors have been recorded.

26 to 31 Firmware Logged after each firmware update. Entries
updates overwritten if more firmware updates occur than
can be recorded. No limit on number of firmware
updates logged.
Header n/a Provides module-specific information, including:

number ¢f history entries written to EEPROM
since the last DEMNA power-up or reset, the
console password, the module serial number, and
the module runtime.

8.4.1 History Entry Header

The history entry header contains the DEMNA's current operational
parameters which can be modified with the EEPROM Update Program
(EVGDB), firmware update data, and history data pointers. Figure 8-4
shows the header format. Table 8-2 describes the header fields.
Pigure 8-6 shows the EEPROM flage which can be modified by running
EVGBD. Table 8-3 describes thh: EEPROM flags.
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Ressrved EEFROM Flags 3E0
Update Count 3E4
3Es

e Console Password —
3EC
3F0

Moddule Serial Number

T -t 3F8
Runtime 5FC

GS&F-RC1000-XNKA20-PSA

Filgure 8—4 History Entry Header

Table 8-2 History Entry Header Fieids

Field Description

EEPROM Flegs Flags that control various aspects of DEMNA
operation See Figure 8-5 and Table 8-3.

Update Count Indicates the number of times history entries have

heen written to the EEPROM since the last DEMNA
power-up ox v2eet. If no unused history entries are
evrilable, used history sntries may be overwritten
(the update count can be greaisT than the total
number of history entries in the EEF.. »& ..

Console Password Eight ASCII characters that indicate the password
required to connect to the DEMNA console monitor
program.

Module Serial Number Twelve ASCII characters that identify the module.

Runtime Total time, in 524,288 second (6.068 day) increments

gince the DEMNA EEPROM was initialized.
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18 14 13 12 11 10 09 05 04 03 02 01 00

I L Remote Boot Enabled
Romote DEMNA Console Enabled

Local DEMNA Console Enabled
DEMNA Monitor Facility Enabled
Promiscucus Mode Enabled

Selt-Test Logging Enabled
Ni RBD Logging Enabled
XMI RBD Logging Enabled

[

XNA RBD Logging Ensbled

Diagnostic Logging Enebled

Error Frame Overflow

QSF-RC1000-XNA2T-PSA

Figure 8-5 EEPROM Flags

Table 8-3 EEPROM Flags

Bit Name/Function When Sst
15 Error Frame Overflow
Indicates that no more diagnostic errors could be written to the EEPROM
because all history entries allocated to diagnostic errors have been
written,
14 Diagnostic Logging Enabled
Enables the logging of self-test and RBD errors to the EEPROM.
13 XNA RBD Logging Enabled
Enables logging XNA RBD errors to the EEPROM if bit <14> is also set.
12 XMI RBD Logging Enabled
Enables logging XMI RBD errors to the EEPROM if bit <14> is also set.
1 NI RBD Logging Enabied

Enables logging NI RBD errors to the EEPROM if bit <14> is also set.
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Table 8-3 (Cont.) EEPROM Flegs

Bit Name/Function When Set

10 Self-Test Logging Enabled
Enablae logging self-test errors to the EEPROM if bit <14> is alec set.

9:5 Reserved, must be zeros.

4 Promiscuous Mode Enabled
Allows the DEMNA to operate in promiscuous mode by default. If the
flag is cleared. an application can override the flag setting by sterting up
& promiscuous user.
In promiscuous moda, the DEMNA receives all packets on the rietwork,
rygardless of a packet's destination. The DEMNA console me nitor
v rogram usee this information to determine characteristics of the network
vraffic. If no users defined to the DEMNA are enabled for promiscuous
mode, the DEMNA diecards the packets not eddressed to a ‘'EMNA user.
Otherwise, the DEMNA delivers all received packets to each DEMNA
user for whom promiscuous mode is enabled.

3 DEMNA Monitor Facility Enabled
Enables operation of the DEMNA monitor facility, which monitors
network operation.

2 Local DEMNA Console Enabled
Enables DEMNA console monitor program to be accessed from the local
network node and from the DEMNA physical console.

1 Remote DEMNA Consgole Enabled
Ensbles DEMNA console moi::itor program to be accessed from & remote
netwerk node.

0 Remote Boot Enabled

Enables DEMNA to participate in remote booting over the network.

8.4.2 History Data Entries

There are two basic formats for history entries: one for diagnostic errors,
and one for all other errors. Each history entry is 32 bytes (8 longwords)
in Isngth. Figures 8-6 and 8-7 show the entry formats.
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at 24 23 16 18 o8 07 00
Sequence Numbaor Count Error Type
Diagnostic Revisien MBZ | Dieg. No. Error Count
Error Number SubTest Number Test Number Test Type{ Node ID
Expected Date

Received Date

System Control Block (SCB, uitset

Memory Address

Progrem Counter {PC) at failure

QSF-RC1000-XNA28-PBA

Figure 8-68 History Entry Format For Diagnostic Errors

Table 84 History Entry Flelkds for Diagnostic Errors

Field

Description

Error type
Count

Sequence Number

Diagnostic Revision

Diagnostic Number

Error Count

Error type for diagnostic errors is 5.

Number of times this type of diagnostic error has
been recorded.

Integer from one through 2565 which indicates the
order in which the entry was logged with respect to
other history entries. Lower-numbered entries were
logged before higher-numbered entries.

Twe ASCII characters that indicate the revision
number of the diagnostic. For exainple, 39 33 (ASCII)
= revision 3.9.

Binary code for the test which reported the error:

0 = Self-test
1 = NI RBD
2 = XMI RBD
3 = XNA RBD

Binary count of the number of times this type of
diegnostic error hes occurred.
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Table 84 (Cont.) History Entry Fields for Diagnostic Errors
Field Description

Error Number Binary code for the specific ervor reported by the

diegnostic test. Refer to the diagnostic listings for
error numbers.

Subtest Number Number of the feiling subtest.
Teat Number Number of the failing test.
Test Type 1 = Power-up mode

2 = RBD mode

Nede ID DEMNA’® XMI node 1D
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k) 18 8 08 07 00
Sequence Number Count Ervor Type
s Dato/ Time of Error —
= Five longworde epecific to error type —
(eo0 bolow) _
No Error Mechine Check Exception
XPST_Pending XPSY_Pending
- B XPD1!_Pending XPD1_Pending
- D's — Machine Check Code Addrese of Call
— WMomory Addrese Addrees of Exception
T ] internal State info. Exception Number
Wodo Halt Fatal Errsr Firmwars Update
XPST_Pending XPST_Pending XDEV Register
XPOD1_Ponding XPD1_Ponding Flrmware Reovision Number
Stack Data LW 1 Steck Data LW ¢
= Firmware Rovision ==
Stack Data LW 2 Stack Data LW 2 Date/Time
Stack Data LW 9 Stack Data LW 3 - ]
XBER Error Dateliove Error Pook Error
XBER Reglotor XBER Register XBER Rogister
XFADA Rogloter XFADR Regioter XFADR Reglister
XFAER Rogstor XFAER Regeter XFAER Reogstar
DMPORN Regiater XML Registor
e 0's ——
DMCSRAN Rogloter X Rogiioter

QOGP _RC1000. XHAZS- PEA

Figure 8-7 History Entry Format for All Other Errors
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Tebie 8-5 History Entry Fielkds for All Other Errors

Fiolds Common to All Error Typee

Error type

Count
Sequence Number

Date/Time of Error

0 - No error

1 - Machine check

2 - Node halt

3 - Fatal error

4 - Firmware update

6 - XBER-detected error

7 - Peek, datamove, or interrupt failed

Number of times this specific error has besn recorded.

Integer from 1 to 31 which indicates the order in
which the entry was logged with respect to other
history entries. Lower-numb-red entries were logged
before higher-numbered entries.

Date and time of error expressed in binary absolute
format.

The entry is the sum of the base time specified by
the host in the PARAM command, end the DEMNA
uptime until the error occured. If the system base
time was not specified in the PARAM command, the
base time defaults to 01-Jan-88.

Machine Checks

XPST_Pending

XPD1_Pending

Machine Chack Code

Memory Address

Intermnel State
Infermation

Value that will be loaded into the XPST after the next
state change (after error handling is completed).

Value that will be loaded into the XPD1 after the next
state change (after error handling is completed).

Value (usually 80 to 83 indicating an invalid address)
which indicates the reason for a DEMNA CVAX
machine check.

Most recent memory address.
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Table 85 (Comt.) History Entry Fieids for All Other Errors
Exzeeptions

XPST_Pending Same as for machine checks

XPD1_Pending

Address of Call Address of call to shutdown request.

Address of exception

Excoption number Offset into system control block (SCB).

Node Halt end Fatal Errore

XPST_Pending Same as for machine checks

XPD1_Pending

Stack Data LW 1-LW 3 Longwords 1 to 3 of the stack when the error
occurred.

Firmwere Updates

Firmware Revision Four ASCII characters thet indicate the DEMNA

Numbe~ firmware revision. For example, 30313233 (ASCII) =
revision 01.23.

Firmware Revision EEPROM firmware revision date and time expressed

Date/TIme in binary absoiute format.

8.5 ERROR RESPONSE

The port driver is notified of port-detected errors by one of four means:
¢ State qualifier field in the XPST register
¢ Error codes written by the port to the command and receive rings

¢ Port-generated interrupt when any hard error bit in the XBER
register is set (and error interrupts are enabled)

¢ Fatal error block and counters in the PDB

When an error is detecteds the port driver can issue a RCCNTR/RDCNTR
command to read the port's data link counters, a READ$STATUS

command to read status information, or a READ$ERROR command to
read the error blocks.
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Tables 8-7 to 8-10 describe the hardware and firmware response to
errors. Table 8-6 describes the keys which indicate the port driver's
response referenced in the tables.

Table 86 Error Response Keys
Key' Description

Status Driver returns transmit error status to user application and
continues as normal.

User application can view the ervor statu.  n the VO Fiatus Block
pointed to by the failing QIO operation (if applicable) or in the
device counters which can be examined with the NCP command
SHOW LINE COUNTERS or with the MOP command REQUEST
COUNTERS.

Counters Driver does not recognize error.

User application can view error by issuing the NCP command
SHOW LINE COUNTERS or the MOP command REQUEST
COUNTERS.

Shutdown Driver records a port shutdown ervor, returns outstanding

transmita to users with a tranemit error, and shuts down all
users.

User application can view error as & Circuit Down error in
the device counters with the NCP comman:! SHOW CIRCUIT
COUNTERS. Subseguent and outstanding QIO requests are
returned with transmit failure status.

Crash Driver machine checks if it had initiated the transaction that
experienced the error. This causes a system crash. If the driver
did not initiate the transaction that experienced the error, the
result cannot be characterized here. The system may crash.

1The keys defined in this table deecribe the port driver's response to errors and the

indication the user’s application recsives following an error. The keys apply to Tables 8-7
to 8..10.
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Table 8-7 Response To Ethernet Errors
Ervor Regponse Key'

Lozs of Carrier LANCE completes transmission of packet and Statue
continues to transmit and receive packeis.

Firmware returns Transmit Failed-—Losa of
Carrier error to host command ring entry,
increments Send Feilures—Losa of Carrier counter,
end continues s normal.

Late Collision LANCE dosa not retry error; continue~ to transmit Status
and receive packets.

Firmwere returns Transmit Feiled—Late Collision
error to host command ring entry, incremerits Send
Feilures—Late Collision counter, and continues e

normal.
Retry Error LANCE cborts transmission of packet: continues Stetus
(exceguive to transmit and receive subsequent packets,

colliciona)
Firmware Returns Trensmit Failed—Retries
Exhsusted error to host commeand ring, increments
Send Feailures—Retries Exhsusted counter, and
continues s normal.

Framing Error LANCE continues to transmit and receive packets. Counters

Firmware returns Receive Feiled—CRC Error to
host receive ring, incremente Receive Failures—
Framing Error counter, discards packet?, and
continues ae normal.

CRC Ervor LANCE continues to transmit and receive packets. Counters

Firmware returna Receive Failed—CRC Error to
host receive ring, increments Receive Failures—
CRC Error connter, discards packet?, and
continuee 2 normal.

Collirton Krror LANCE continues to transmit and receive packets. Countere

(heartheat)
Firmwere increments Send Feilures—Collision
Chack Feilure counter end continues ag normal.

1See Table 8-8 for descriptions of the keys.

2If @ user requested receipt of bad packets, the firmware delivers & packet with a framing
or CRC error and writes appropriate error status to the host receive ring. The driver passes
the received packet to the user with appropriate error status.
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Error Reeponse Key'
Mies Error LANCE continues to transmit and receive packets. Counters
Firmwere incremaents Neceive Feilures—Dats
Overrun countsr and continues as normal.
Overflow Packet not received completely. LANCE continues Counters
(excoeded 21- to tremsmit end veceive packets.
microsecond bus
latency on receive Firmware increments Recsive Failures—Dota
DMA) Overrun counier snd Qverflow/Underflow counter
and continues es normal.
Underfiow Packet incompletely ‘ransmitted, resulting in Status
{exceeded 9 trensmission of & runt packet or packet with CRC
microgecords on error. LANCE transmitter shut off, but LANCE
tranemit DMA) receiver continuas to function.
Firmware increments Overlicw/Underflow counter,
restarts LANCE, incrementas LANCE Restarts
counter, and continues as normal.
Memory Error LANCE tranemitter and receiver shut off. Shutdown
Finnnwere szves internal status in 2 fatel error
block, increments memory error counter, stopa
command and receive ring procesaing, and shuis
down the port.
Parity Error Parity logic on DEMNA detects a parity error Shutdown
end causes LANCE to experience & roemoy error.
(Parity error is detected by externs! logic while
LAMCE ie buzs master.)
Firmware savee internal status in & fatal evror
block, increments Memory Error counter, stops
commend and receive ring processing, and shuis
down tha port.
LANCE/Gate Arrey DEMNA logic detacts & timeout and sets the Grant Shutdown
Grant Timeout Timeout bit in the DEMNA Diegnostic register.

ERR is asserted to the CVAX, which causes the
CVAX to machine check.

Firmware reseta i ANCE or gste sarray, seves
status in a fatal error block, stops command and
receive ring processing, and shuts down the pcil.

1S¢e Table 8-8 fur descriptions of the keys.
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Table 8-8 (Cont.) Response To Internal Errors that Atfect the LANCE

Error Response Key'
Powerfail Nonmaeskable powerfail interrupt sent to CVAX. Shutdows
Firmware zaves internsl status in a fatel error
block, stops command end receive ring procesaing,
and shuia down the pori.
1S¢e Table 8-6 for descriptions of the keys.
Table 8-9 Response to Hardware Errors that Affect the CVAX
Error Response Key"
Nonexistent CVAX machine checkn. . atdown
Memory Error
Firmwore saves internal stetus in e fetal evror
block, stope commend and receive ring process 4,
and shuts down port.
Internal CVAX Unezpected interrupt handler activated. Shutdown
exzeeption
(unexpected Firmware saven internal statue in & fatal s vor
exception) block, steps commend and receive ring p1- ceesing,
end ehute down port.
XMI Node Halt Halt agserted to the CVAX. CVAX restarts with Shutdown
(bit 28 et in XBE) reatart code of 02 end starts execution at 20040000
(Boot ROM).
Firmwere executes from EPROM (Boot ROM).
Firmware determines thet a node halt cccurred
end initistes node helt proceesing.
Fatel Parity Error CVAX machine checks. Shutdown
Detected by CVAX
Firmware gaves current ststus in o fatel ervor
block, stops command and receive ring processing,
and shuts down port.
Unexpected Either the LANCE or the gate array initiates an None
Interrupt from unexpected interrupt to the CVAX. The reason is
L aNCE or GCate unknown.
Array

Firmware ignores interrupt.

1Se» Table 86 for descriptions of the keys.
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Table 8-10 Response to XMI Related Errors

Ervor Response' Key®
Parity Error Sete XBE «23>, NoAcks transaction, and Poagible
continues. Crush
Write Sequence Error Sets XBE <22>, NoAcks transaction, and Possible
continues. Crssh
Read/IDENT Date NO ACK Sets XBE <21> end continues. Poseible
Crash
VWrite Data NO ACK Sets XBE <205 and continues. Shutdown®
No Read Response Sets XBE <18> and writes error status to Shuteswn

the appropriste datamove or peek register.
This error is alweys set in conjunction

with another error.

Read Sequence Error Sets XBE <17> snd continues. Shutdown?

Read Error Response Sets XBE <16> and writes error status to Shutdown?
the appropriate datamove or peek register.

Commend NO ACK Sets XBE <15> snd writes error status to Shutdown®
the appropriate datamove or peek register.

Transaction Timeout Sets XBE <13> and writes error status to Shutdown

the eppropriate datemove or peek register.

10nly the hardware’s response is listed. The firmwere’s response is the same for all XBE
reported errors: Firmware periodicslly polle the XBE register to sze if bit <31> (error
summary) is set. If the bit is set, firmware saves the current status in a nonfatal error
block, sends en error interrupt to the port driver (if error interrupts are ensbled), and
proceeds normally.

2See Table 8-8 for deecriptions of the keys.
$Shutdown, if retry failed. None, if retry succeeded.
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8.6 Restarting the Port from a Fatal Error

There are three ways to attempt to restart the port after a fatal port error
(listed by order of increasing overhead and impact):

s Initialize the port by writing the XPCI register (after setting up the
PDB and the XPD1 and XPD2 registers)

¢ Initiate a node halt/restart by setting and clearing the node halt bit in
the XBE regisier and then initialize the port

¢ Initiate a node reset by setting the node reset bit in the XBE register
(causing the DEMNA to execute its power-up/reset sequence) and then
initialize the port

Initializing the port involves the least overhead and is the least forceful
method. A node reset has the greatest impact, but involves the most
overhead. If initializing the port does not restart the DEMNA, try a node
halt/restart, and if that fails, a node reset.
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About This Manual

intended Audience

This handbook is part of a series of handbooks which comprise the XMT
Adapters Handbook Documentation Set (EK-XMIAD-HB). This handbook
and the handbook set are for VAX system trained Digital customer service
personnel who service XMl-based systems and subsystems. Users of the
handbook set should be familiar with the XMI bus architecture (either
through the XMI Bus Concepts course or through practical experience)
and have a minimum of level 1 hardware maintenance training on one or
more VAX systems (for example, VAX 6000 or VAX 9000 systems).

Document Scope and Structure

Several I/0 adapters have been developed to interface the XMI bus to
devices which employ different bus structures and protocols. These
adapters are available as stand-alone options and may be installed on a
variety of systema or subsyatems.

The XMI Adapters Handbook Documentation Set provides a single, quick
reference source to the type of information most frequently required to
service XMI adapters. This handbook contains information specific to the
DWMBA option.

This handbook is divided into four chapters:

Chapter 1 introduces the DWMBA and overviews its physical and
functional characteristics.

Chapter 2 indicates the configuration requirements for installing the
option.

Chapter 3 reviews the DWMBA's power-up self-tests and ROM-based
diagnostics.

Chapter 4 describes the XMI required and DWMBA specific registers.

vii
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Conventions

addresees
bita

All addresses are given in hexadecimal (hex).

All bit numbers are given in decimal with the bit(s) enclosed in
angle brackets; for example <31>.

Multiple individual bits or bit fields are separated by commas
with bit fields indicated by two numbers separated by a colon.
For example «31:24,20,18,14:10> indicates bits 31 through 24
(inclusive), bit 20, bit 18, and bits 14 through 10 (inclusive).

Specifies to press and hold the [Ctr] key while pressing the i
key; for example,

Indicates the item is optional. The horizontal ellipsis indicates
that additional optional items can be entered.

Vertical ellipsis in examples, tables, or figures, indicate that not
all information is shown.
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DWMBA ADAPTER OVERVIEW

1.1 INTRODUCTION

The DWMBA option interfaces the XMI bus to the VAXBI bus, providing

a data path between host processors on the XMI and I/O devices on the
VAXBI.

Figure 1-1 shows a typical system with DWMBA adapters.

1.2 PHYSICAL DESCRIPTION

The DWMBA consists of a DWMBA/A module (also called the XKXIA), a

DWMBA/B module (XBIB), and four, 30-conductor cables which connect
the modules.

The XBIA module is a standard XMI module which plugs into the XMI
backplane. This module contains the XMI corner, X{MI required registers,
XMI interface control sequencers, DWMBA register files, and DWMBA
specific registers.

The XBIB module is a standard VAXBI module which plugs into the
VAXBI backplane. This module contains the BIIC chip, interconnect
drivers, data transfer control sequencers, BIIC and register file status
bits, DWMBA specific registers, DMA decode logic, and the VAXBI clock
generation circuitry.

The four, 30-conductor cables are collectively known as the IBus. These
cables intercunnect the XBIA and XBIB modules by way of the /O
connector pin segments of the XMI and the VAXBI backplanes.

Figures 1-2 and 1-3 show the DWMBA modules. Figure 1-4 shows the
major functional logic elements of each module.
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Figure 1-1 DWMBA Adapters in a Typical System
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Figure 1-2 DWMBA/A (XBIA) Module (T2012)
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Flgure -3 DWMBA/B (XBIB) Module (T1043)
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1.3 FUNCTIONAL OVERVIEW

The DWMBA converts the 64-bit wide XMI bus transactions to the 32-
bit wide VAXBI bus transactions and controls the timing of >perations
hetween the two buses. The DWMBA can function as either bus master

or bus slave on the VAXBI, and as either commander or responder on the
XMI.

The DWMBA performs two basic types of transactions: central processing
unit (CPU) and direct memory access (DMA). Table 1-1 describes the
transactions.

Table 1-1 DWMBA Transections
Type Description

CPU Transaction originated by CPU and presented on XMI bus to DWMBA.
Commands progress from the XBIA to the XBIB. The XBIA functions
as XMI bue responder and the XBIB as the VAXBI bus master. Only
longword transactions take place.

The CPU can reference a portion of physical address space dedicated
to /0, «a DWMBA epeciiic register, or VAXBI address space, including
BIIC internal registers.

If the transaction does not reference a DWMBA spacific register,
the DWMBA initiates a VAXBI transaction to perform the required
operstion.

DMA Transactions originated by a VAXBI node. Commandes progress from
the XBIB to the XBIA. The XBIA functions as the XMI bus commander
and the XBIB as the VAXBI slave. Transactions can be longword,
quadword, or octaword.

When a VAXBI node selects the DWMBA for a transaction, the
DWMBA translates the request into an XMI transaction which is
serviced by a memory node. Data is read from or written to XMI
memory.

The DWMBA is considered selected when the address given in the
VAXBI transaction fells between the starting and ending address
registers internal to the BIIC.
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1.4 REFERENCE DOCUMENTS

Order Number Title

EK-VBISY-RM VAXBI Syster: Reference Manual
EK-DWMBA-MA  DWMBA XMJ to VAXBI Adapter Maintenance Advisory
RK-640EA-TM VAX 6000-400 System Technical Users Guide







DWMBA CONFIGURATIONS

2.1 INTRODUCTION

This chapter describes the configuration requirements for installing the
DWMBA. The chapter includes the following topics:

¢ Module placement
e Cabling

The material in this chapter is based on the VAX 6000-400 systems
implementation. Refer to the appropriate user’s guide or installation
guide for information on installing the DWMBA in other systems.

2.2 MODULE PLACEMENT

The DWMBA requires one slot in the XMI card cage for the XBIA module
and one slot in the VAXBI card cage for the XBIB module. The following
configuration rules apply when installing the DWMBA (see Figure 2-1):

e The XBIB module which corresponds to the XBIA module in XMI elot
D must be placed in VAXBI card cage 1, slot 1.

e The XBIB module which corresponds to the XBIA module in XMI slot
E must be placed in VAXBI card cage 2, slot 1.

¢ Additional XBIB modules are placed in slot 1 of each additional
VAXBI card cage as indicated in Table 2-1.

2-1
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VAXBI VAXB!
CARD 1 CARD 2 XMl CARD CAGE

J I ‘ . :

654829 854321 EDCBA987654321

| —|

GSF_1882_89.00Q

Figure 2-1 XM} and VAXBI Cardcages
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Table 2-1 XA §

o/VAXBI Card Cage Configurations

v o= @ OB Y
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2.3 CABLING

The four IBus signal cables which connect the XBIA module to the
XBIB module plug into the I/O connector pin segments of the backplane
slots ints which the modules are installed (segments D and E of each
backplane). On systems which implement more than one VAXBI
backplane, an AC/DC OK cable is also installed between the VAXBI
backplenes. Figure 2-2 shows the DWMBA cabling and Table 2-2
deacribes each cable.
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VAXBI VAXBI
vl CARD CAGE 2 CARD CAGE 1
CARD CAGE
rDWMBA/B rDWMBAIB

DWHMBA/A $
DWMBA/A —%

D c

T .

1

(® 17-00840-08
@ 17-01897-02 (2 EACH)
(® 17-01897-03 (2 EACH)

TTB_X1538_8BA

Flgure 2-2 DWHIBA Cabling
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Tabls 2-2 DWMBA Cables

P

Number Length escription/Routing

17-00848-08 45.72 em AC/DC OK cable
(18.00 in)

From: VAXBI card cage 2, slot 1, segment C2
To: VAXBI card cage 1, slot 1, segment C1

17-01897-01 4567 m [Bus signal cables (2) to VAXBI expander
(16.00 ft) cabinets (not shown)
From: XMI slot C, B, 1, or 2, segmenta D)
and E
To: VAXBI card cage 3, 4, 5, or 6, slot 1,
segments D and E
17-01897-02 17.78 em IBus signal cables (2)
(7.00 in)

From: XMI slot E, segments D and E

To: VAXBI card cage 2, slot 1, segmenta D
and E

17-01897-03 83.60 cm IBus signal cables (2)

(26.00 in) Trom: XMI slot D, segments D and E

To: VAXBI card cage 1, slot 1, segments D
and E
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DWMBA DIAGNOSTICS

3.1 INTRODUCTION

Thie chapter describes Jhe diagnostics available for the DWMBA. The
chapter includes the following topics:

e Power-up tests
¢ ROM-based diagnostics
¢ Loup-back tesis

The material in this chapter i based on the VAX 6000-400 system. Refer
to the VAX 6000-400 decumentation set for more information on running
diagnostics.

3.2 POWER-UP SELF-TESTS

The DWMBA does not have on-board self-tests, but is tested by the boot
processor during the system power-up sequence.

Afier the boot processor conducts its self-tests on aystem power-up, it
autovoatically sizes the DWMBASs on the system and executes a subset
of tests specifically designed for the DWMBA. If the DWMBA pasaes the
tests, its self-test LED is illuminated. If the tests fail, the LED remains
extinguished. In either case, power-up test results are displayed on the
console. On systems with multiple DWMBAs, the DWMBAs are tested in
seguence.

Example 3~1 and Ezample 3-2 show the console displays for power-up
tests with and without errors.

Note that the DWMBA power-up teats are a subset of the bont processor’s
ROM-based diagnostics and may also be run from the RBD monitor.

31
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o noor¢ &

TYPE @
STF
BPD

- 0 P &
- O ¥ O
<
PR S A+ )
c + 2 o
. 4+ 2
<4+ N
w + 9 =

+

ETF
BPD

o+ B4+Y &

XBI
XBI

A4 A3 A2 Rl . . . . . . ILV
32 3232 32. . . . . . 128Mb

ROM = 2.3 EBEPROM = 2.0/0.0 SN = NI154
>>>

v+ M4+ B4+ W
e
+ + o+

6

m o

XMI node numbers. Entries in columns 0 and F indicate self-test
results for nodes on the VAXBI only (items @ and ©).

X1 node module type: A = I/O adapter; P = processor; M = memory.
Self-test result:

+ = pass

- = fail

. = empty slot

o = VAXBI adapter node

@ XMI node D: VAXPI nodes 1, 3, 5, and 6 passed self-tests (XBi D +).
©® XMI node E: VAXBI nodes 1, 4, and 6 passed self-tests (XRI F +).

Example 3-1 Power-up Self-Test Display {(No Errors)
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>>>

XMI node numbers. Entries in column 0 and F indicate self-test
results for nodes on the VAXBI only.

& XMI node D: All VAXBI nodes passed self-test (XBI D +)
@ XMI node E: One or more VAXBI nodes failed self-test (XBI E -)

Example 3-2 Power-up Seli-Test Dispiay (With Errors)
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3.3 ROM-BASED DIAGNOSTICS (RBD)

The DWMBA ROM-based diagnostics are not resident on the DWMBA,
but are a subset of the boot processor’s RBDs. On VAX 6000-40C systems,
RBD 2 is designated for the DWMBA.

Teble 3-1 lists the RBD tests. The Default column indicates the tests
which are run when the RBD is started and no test number is specified.
To run all tests, specify /T=1:26 on 'he RBD command line.

3.3.1 RBD Monitor

The RBD monitor prov'des a means for controlling diagnostic execution
(for example: test tracing, looping on error, halting on error), selecting

specific tests to be run, and for depositing and examining addresses in

node private space, XMI space, and VAXBI space.

The DWMBA tests are run by calling the RBD monitor with the T/R
console command and issuing the RBD START command:

>>>
>»> T/R ! Enter RBD monitor
RBD1> 8TART 2 D ! Start RBD 2, XMI node D

The prompt RBD1> indicates that the console is logically connected to the
CPU installed in XMI node 1.

Refer tc the system user’s guide, maintenance guide, or installation guide
for detailed information on the RBD monitor.
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Table 3-1 DWMBA RBD Tests

Test Defawult Test Title

TG001 Yes DWMBA/A XMI module CSR test

TOO02 Neo XMI low longword parity error test

15003 No XMI high longword purity ervor test

TO004 No XMI function and ID parity error test

TO0005 Yes DWMBA/B CSR test

TC008 Yoe BIIC VAXBI loopback transaction test

TO007 Yes BIIC VAXBI transaction test

T0008 Yes DMA test

TCWD Yes DMA buffer test

TO01C No XMI parity error interrupt test

TOoO11 p "Write sequence eyror interrupt test

T0012 Ven CPU buffer C/A fetch panty error (interrupt) teat
TO013 Yes CPU buffer deta fetch parity error (interrupt) test
TG014 Yes DMA buffer data fetch parity orror (interrupt) test
T0016 Yes 15X BI interlock read error (interrupt) test

TC016 Yes DM A-A buffer C/A load parity error (interrupt) test
TO017 Yes DMA-» buffer data load parity ervor (IVINTR) test
To018 Yes DMA-B buffer C/A lcad parity error (interrupt) test
T0018 Yes DMA-B bufier data load parity error (IVINTR) test
T0020 Yeos CPVUJ buffer data load parity error (interrupt) test
T0021 Yes BCI parity error tant

T0022 Yes Wonexistent memory (interrupt) test

T0023 Yes CRD error (interrupt) test

T0024 Yes VAXBI interrupt test

To025 Yesn VAXBI IP interrupt test

T0026 Yes No stall timeout test
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3.3.2 Semple RBD Runs

> Console prompt
>>> T/R Enter RBD monitor
RBD1> RBD prompt (1 = XMI node number of

CPU currently receiving input)
Run RBD 2 (DWMBRA), tra~e tests,
XMI node D, default test set

RBD1> 8T 2/TR D

P S

;¥BI_SLF 3.0

;TO001 TO005 TO0006 TOO07 TOO008 TOO09 TLO0l2 TOO13 TOO014
;TO015 TOO1l6 TOO17 TOO18 TOO19 TO020 TO0021 TOO22 TO023
:TO024 TO025 TO026

: P D 2001 00000001
: 00 00000000 00000000 00000000 00000000 00000000 0O
RBD1>

Example 3-3 DWMBA RBD Run With No Errors

>>> ! Console prompt

>>> T/R ! Enter RBD monitor

RBD1> ST 2/TR/HE/T=1:26 D ! RBD 2, trace, halt on error, =ll
! teasts (/T=1:26), ¥MI node D.

:¥BI_SLF 3.4

;TOOV1 TO0O02 TO003 TO004 TOO.S

: F D 2001 00000901 @
; HE BCSR_REG 00 T05 2]
; 05 8CO00000 00000000 00000000 21EB0058 200628F5 01 @
RED1>

@ Failed, XMI node D, DWMBA (device type 20G!), 1st pass
@ Hard error, BCSR_REG failing component, unit 00, test T05

@ Error code 05, expected data 80000000, recieved dats 00000000,
implementation specific (00000000, 21E80058), PC 200628F5, error
number 01

Example 3-4 DWMBA RBD Run With Errors
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3.4 LOOPBACK TESTS

When the default set of RBD tests are run, two types of loopback tests are
performed:

¢  VAXEI loopback
e DMA loopback

VAXBI Locpback Tests

The VAXBI loopback test verifies the data path from the CPU through the
XM, all modules of the DWMBA, and back through the XMI io the CPU.
Figure 3—1 shows the VAXBI loopback data path.

CPU DWMBA /A IBUS BIIC

- X

DWMBA/B

TTB_X1624_88A

Figure 3-1 VAXBI Loopback Data Path

CPU DMA Loopback Tests

The DMA loopback tests include tests of CPU write iransactions and
CPU re  iransactions. Figure 3-2 shows the data path for CPU
write transactions and Figure 3-3 shows the data path for CPU read
transactions. In both cases, the data path originates at the CPU.
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MEM
e g by
. <s— DWMBA/A f<—{ DWMBA/B X
X
M B
e ——M \
cPy |—= =

TTB_X1622_88A

Figure 3-2 CPU Write Loopback Data Path

MEM bt = ™
A et} o o ma i
DWMBA DWMBA x
" ‘A tius | ‘B X
! v
~pU S s b - - i
g et S — = Lt —

N A4

TTB X825 e0a

Figure 3-3 CPU Read Loopback Data Path
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DWMBA REGISTERS AND IBUS
SIGNALS

4.1 INTRODUCTICN

This chapter overviews the DWMBA register structure. Included in the
chapter are:

e Lists of the DWMBA registers:
- XMI architecture
- VAXBI architecture
- DWMBA specific
¢ Register bit maps
® Descriptions of selected registers
e List of the IBus signals

The chapter is a quick reference tc DWMBA register information. Refer
to the DWMBA X341 to VAXBI Adapter Maintenance Advisory and the
VAXBI System Reference Manua: for detailed descriptions of the registers.

4-1
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4.2 DWMBA REGISTER TYPES
The DWMBA includes three types of registers:
e XMI architecture

e VAXBI architecture

e DWMBA specific

The XMI architecture registers reside in the XBIA module. The VAXBI
architecture registers reside in the BIIC chip of the XBIB module. The
DWMBA specific registers reside in bcth modules. The XMI architecture
and DWMBA specific registers are addressed in the DWMBA's XMI

nodespace. The VAXBI architecture regisiers are addressed in the
DWMBA's XMI /O adsapter space.

Teble 4-1 lists the XMI architecture and DWMBA speciric registers.
Table 4-2 lists the VAXBI architecture registers.



DWMBA REGISTERS AND IBUS SIGNALS 4-3

Table 4-1 XMl Architecture and DWMBA Specific Reglsters
Mnemonle Address' Register Name

XM Architocture

XDEV bb+0000 Device type register
XBE bb+-0004 Bus error register
XFADR bb+0008 Failing address register

DWMBA Specific, XBIA Module Resident

AREAR bb+000C Responder error address register

AESR bb+0010 Error summary register

AIMR bb+0014 Interrupt mask register

AIVINTR bb+0018 Implied vector interrupt destination/diagnostic
register

ADG1 bb+001C Diagnostic control register 1

DWHMBA Specific, XBIB Module Resident

BCSR bb+-0040 Control and status register
BESR bb+-0044 Error summary register
BIDR bb+0048 Interrupt destinstion register
BTIM bb+-004C Timeout address register
BVOR bb+-0050 Vector offset register

BVR bb+0054 Vector register

BDCR1 bb+00568 Diagnostic control register 1

—_ bb+005C Reserved

'Offset (in hex) from node’'s XM nodespece base address.
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Table 4-2 VAXBI Architecture Registers

Mnemaonioc Address’ Neme

DTYPE bb+00 Device register

VAXBICSR bb+04 VAXBI control and status register

BER bb--08 Bus error register

EINTRSCR bb+0C Error interrupt control register
INTRDES bb+10 Interrupt destination register
IPINTRMSK bbe+14 IPINTR mask register

FIPSDES bb+18 PForce-bit IPINTR/STOP destination register
IPINTRSRC bb+1C IPINTR eource register

SADR bb+20 Starting address register

EADR bb+24 Ending address register

BCICSR bb+28 BCI control and status register

WSTAT bb+2C Write status register

FIPSCMD bb+-30 Force-bit IPINTR/STOP command register
UINTRCSR bb+40 User interface interrupt control register
GPRO bb+FO General purpose register 0

GPR1 bb+F4 General purpose register 1

GPR2 b4 F8 General purpose register z

GPR3 bb+FC General purpose register 3

SOSR bb+100 Slave-only status register

RXCD bbk+200 Receive console data regiater

iOffeet (hex) from node's /O adapter space base address.
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4.3 REGISTER DESCRIPTION CONVENTIONS

In the register description tables that follow, the access type of the bit(s)
being described is denoted by a mnemonic enclosed in parentheses after
the bit field name. The bit access codes are as follows:

Code Indication

0 Bit(s) initialized to logic 0
1 Bit(s) initialized to logic 1
RO Read-only

RW Read/write
R/WIC Read/write-1-to-clear
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4.4 XMi ARCHITECTURE REGISTERS

The following registers are the minimum XMI architecture registers
which must be present in the node. These registers all reside on the
DWMBA/A module.

4.4.1 XMi Device Type Register (XDEV, bb+00000)

39 27 23 19 18 " 07 03 00
@~ Flrmware REV —DF- Hardware Rov g Class - 1D o
e nmae— Dovice Ravision — g Device Typo ——————i=

@8F_1738_89 DG
NOTE

The XDEV register bit map shown ie generic to XMI I/Q devices.
The DWMBA does not implement separate firmware and hardware
revision flelde.

Bit(e) Neme/Description

31:18 Device revision (RO, 0)

Identifies the revision level (letter only) of the DWMBA/A module. A
zero value indicates an uninitialized node:

Velue Hevision

0001 AQ,Al, ... An
0002 BO,B1, ... Bn

CO1A 720,71, ... Zn
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Bitls)

Neme/Description

16:00

Device type (RO, 0)

Identifies the device type and XMI device ID of the DWMBA. A zero
value indicates an uninitialized node.

The DTYPE field is divided into two subfields:

Field Bit Descriptions
Class Indicates category in which node falls:
<165>—CPU device

<i4>—Memory device
<13>—Bus window (/0)
<12>—Bus window (Memory}
<11>—1/0 device
<10>—XCOMM register present

ID Uniquely identifies particular device within specified
class.

The DWMBA device type is 2001.
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4.4.2 XMi Bus Error Register (XBE, bb+00004)

31 26 206 28 27 28 24 23 22 21 20 10 18 17 16 18 44 13 12 11 10 00 04 03 00
l,° 0 4] IoJ» [o J; FCID 1 £eMD
STF
NSES
TT0
CNAK
c— V& T} Commander
T EE—. RSE E"Q’.
NRR
CRD
WDNAK
RAIDNAK Rgoponder
WSE Errors
PE
— GG tiscellansous
MRESYT Errera
ES b
O8F-RCI1000D. DWAD!-PBA
Bit(a) Neme/Description
Miscellancons Errors
31 Error summary (RO, 0)

Logical “OR” of the error bits in this register: <27,23:20,18:16,13:12>.
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Bit(e) Neme/Description

30 Node reset (R/'W, 0)

When set, initiates a system power-up reset. Reads of this bit return
a zero.

When NRST is set, the DWMBA:
® Resets the XBIA module to the initialized (power-upj state.

o Asserts RESET control to the XBIB module, sequencing the
VAXBI power supply(s). The assertion of RESET to the XBIB
causes the module to sequence Bl AC LO, and BI DC LO.

The assertion of BI DC LO reseta the XBIB to the initialized
{(power-up) state.

NRST remains set for six to eight XMI cycles until cleared by t}\e
XBIA. During this time, the DWMBA does not affect the operation of

the AMI bus.
29:28 Not implemented. Reads of these bits return a zero.
27 Corrected confirmation (R’'W1C, 0)

Set by DWMBA on a single-bit CNF error (single bit CNF ervors are
automatically corrected by the XCLOCK chip). Also sets bit <31>.

26:24 Not implemented. Reads of these bits return a zero.
Responder Errors
23 Perity error (R/'W1C, 0)

Set if the DWMBA detected bad parity on an XMI cycle. The cycle
need not have been directed to the DWMBA. Also sets bit <31>.

22 Write sequence error (R/W1C, 0)

Set if the DWMBA aborted a write transaction due to a missing data
cycle. Also sets bit <31>.

21 Read/IDENT data NOACK (R/W1C, 0)

Set if @ DWMBA initiated READ or IDENT date cycle received &
NOACK confirmation. Aleo seta bit <31>.
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Bit(s) Mame/Deseription
Commandeor Errese
20 Write data NOACK (R'W1C, 0)

Set if a DWMBA initiated WRITE data cycle received repeated
NOACK confirmations for the duration of the timeout period. Also

sets bit <31>.
19 Corrected read data (R'W1C, 0)

Set if the DWMBA received @ CHDn response.
18 No read response (R/'W1C, 0)

Set if a DWMBA initiated READ failed due a read response timeout.
Also sets bits <31> and <13>.

17 Read sequence error (R'W1C, 0)

Set if a DWMBA initiated READ received read data out of sequence.

The failing command/address is available in XFADR. Also sets bit
<31>.

i6 Read error response (R/'W1C, 0)

Het if the DWMBA received a read error response. The failing
eommand/address is availablz in XFADR. Also seta bit <31>.

iB Command NOACK (RV'W1C, 0)

Set if @ DWMBA initiated commend cycle received repeated NOACK
confirmatione for the duration of the timeout period. Also sets bits
<31> and <13>.

CNAK can result from a reference to a non-existent. memory location

or a command cycle parity error. The bit is set only if repeated
attempts fail.

14 Not implemented. Reads of this bit return a zero.
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Bit(s) Nameo/Description

Commeander Brrore

13 Transaction timeout (R'W1C, 0)

Set if a DWMBA initiated transaction did not complete within the
timeout period. The failing command/addrese is available in the
XFADR. Also sets bit <31>.

TTO may be sat along with bits <20>, <18>, or <16>. If none of these
bits is set, the DWMBA either:

1. Feiled to win bus arbitration within the timeout period

2. Attempted to execute an IREAD command but XMI lockout
remained asserted for timeout period

Node Specific Errors

12 Node specific error summary (RO, 0)

Set if the DWMBA detects a node specific evror condition. Error
information is contained in DWMBA specific registers. Aleo sets bit

<31>.
i1 Not implemented. Reads of this bit return a zero.
10 Seif-test fail (R/'W1C, 1)

Set during the power-up sequence until the DWMBA passes the
power-up tests. Bit is clea~ed by the CPU node which initiated the
tests.

02:04 Failing commander ID (RO)

Logs the commander ID of a failed XMl tranaaction. FCID ia set only
if the transaction failed on retry.

03:00 Failing command (RO)

Logs the command code of a failed transaction. FCMD ie set only if
the transaction fails on retry.
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4.4.3 XMi Faliing Address Register (XFADR, bb+00008)

31302928 00

FLN Falling Address {28:00]

Address [39]

Q8F _173¢_890.DQ

Bit(e) Neme/Description

31:30 Failing length (RO)

Logs the velue of XMI D <31:30> during the command cycle of a
failed transaction.

29:00 PFailing address (RO)

Logs the value of XMI D <29:00> during the command cycle of a
failed transaction.

NOTE

The XFADR register bit map is shown for systemes with 40-bit
addreseing. On these systems, XFADR bits <28:00> log address
bite <28100>, and bit <29> loge address bit <39>.
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4.5 DWMBA/A RESIDENT NODE SPECIFIC
REGISTERS

The DWMBA specific registers resident on the DWMBA/A raodule are
primarily associated with XMI bus transactions and events. These
registers are indicated by the prefix “A” in the register name.

4.5.1 Responder Error Address Register (AREAR, bb+000C)

31 30629 0o

RESPONDER FAILING ADDRESS

L——— RESPONDER FAILING LENGTH (RFLN)

TT8 X1607 88A

Bit{e) Nam e/Description

31:30 Responder failing length (RO)

Logs the value of XMI D <31:30> of a failed XMI transaction. RFLN
iz loaded when the DWMBA ACKas the C/A cycle.

2900 Responder failing address (RO)

Logs the value of XMI D <29:00> of a failed XMI transaction. The
address field is loaded when the DWMBA ACKs the C/A cycle.
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4.5.2 Error Summary Register (AESR, bb+0010}

21 30

2¢ 28 2010 1818 08 07 08 05 04 03 02 01 00

baBZ

]

MUST BE ZERO l

KBi CABLE CK

FAILING COMMANDER ID (EID)

FAILING COMMAND (BCMD) ————

HB1A INTERNAL ERROR
11O WRITE FAILURE

IBUS DMA-A DATA PE
t8US DMA-A C/A PE
1IBUS DMA-B DATA PE
iBUS DMA-B C/A PE
i1BUS CPU DATA PE

BCI AZ LO

TYD x1800 ROA

Bie(o

Name/Description

31

30:26

XBI cable OK (RO)

Set on initialization if the IBus cables are properly installed and
the XBIB module has dc power from the VAXBI backplane. If clear,
and the XBIB has dc power, indicates that one or more cables is
disconnacted or improperly installed.

Reserved, must be zero.
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Bit(e)

Neme/Description

26:20

19:18

16:08
07

Failing commander ID (RO)

Logs the XMI commander ID of a failed I/O write, /O read, or

IDENT transaction. EID is loaded after the DWMBA ACKs the “TMI
commander C/A cycle.

The EID is locked if the DWMBA is unable to complete the operation
as followes:

1. CPU write transection fails - - sets AESR bit <06> (1/0 write
failure).

2. CPU read or IDENT transacticn faile — sete XBER bit <21>
(RIDNAK).

EID is unlocked when the locking error condition clears.
Feiling command (RO)

Logs the XMI commeand of a failed DWMBA /O write, /O read, or
IDENT transaction. DWMBA loads the ECMD when it ACKs the
XMI commander C/A cycle.

The ECMD ie locked end unlocked under the same conditione as for
bits «25:20>.

Reserved, must be zero.
XBIA Internal error (R/'WI1C, 0)

Set if an unexplained error internal to the XBIA module gate array
is detected. Usually indicates a hardware problem (control logic
encountered an undefined condition). The DWMBA issues an IVINTR
with “memory write error” set in the type field.

/O write failure during CPU write transaction (R/'W1C, 0)

Set if the {BIB module is unable to complete a CPU write transaction
to one of ita registers or to VAXBI address space. Setting this bit
generates an IVINTR transaction with “memory write error” in the
type field.

When /O write failure ie est, bits <25:20> (EID), bits <19:16>, and
the contents of AREAR are locked.
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Bit(s)

Name/Deseription

BCI AC LO (R/'W1C, 1)

Set if VAXBI power falls balow specifications. The DWMBA issuer an
IVINTR with “memory write ervor” in the type field. The interrupt
service routine clears the bit.

BCI AC LO is cleared by the DWMBA power-up test.
IBus DMA-A dsta parity ervor (R'W1C, 0)

Set if the XB1A detects bad IBus parity while attempting to load a
DMA-A date buffer location. The DWMBA iesues an IVINTR with
“memory write error” in the type field.

IBus DMA-A C/A parity error (R/W1C, 0)

Set if the XBIA detects bad IFus parity while attempting to load a
DMA-A C/A location. The DWMBA issues an IVINTR with “memory
write error” in the type field if t. : the failing transaction is a write
or interrupt. The DWMBA issues an ervor interrupt if this error bit
is set and the appropriate mask bit is also set.

IBus DMA-B data parity error (R'WIC, 0)

Set if the XBIA detects bad IBus parity while attempting to lead a
DMA-B data buffer location. The DWMBA issues an IVINTR with
“memory write error” in the type field.

IBus DMA-B C/A parity error (R'W1C, 0)

Set if the XBIA detects bad IBus parity while attempting to load a
DMA-B T/A location. The DWMBA issues an IVINTR with “memory
write error” in the type field if the failing DMA transaction is a write.
The DWMBA issues an error interrupt if this error bit is set and the
appr-priate mask bit is also set.

IBus CPU data parity error (R’'W1C, 0)

Set if the XBIA detects bad IBus parity while attempting to load

a CPU DATA location on & CPU-initisted I/O read or IDENT. The
DWMBA issues & read error response (RER) to the commander and
an error interrupt to the XMl if the appropriate mask bit is also set.
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4.5.3 Interrup? Mask Register (AIMR, bb+0014)

218020802788 242922212070 1817101819819313 05 04 03 02 0% 00

L DIAGNOSTIC

READ OR WRITE

514 “bs ] MUBY 02 ¥2RO

(NTR ON 1BUS
OMA-A C/A PE

= DIAGNOSTIC
READ OR WRITE

== INTR ON 1BUS
DMA-B C/A PR

b rr— N TR ON IBUS
CPU DATA PR

DI1AGNOSBTIC
READ OR WRITE

INTR ON COMMAND
MO ACK/NXM

INTR ON AZAD
BRHOA REBPONEER

IRTR OK READ
SEQUENCE ERROR

INTR OM NO
READ RESPCNEE

INTR OM CORRECTED
RBAD DATA

INTR ON WRITE
DATA NO ACK

INYA ON READ/IDENY
DatTa NO ACK

INTR O8N WRITE
BEQUENCE BRRORA

TR ON
PARITY ERROR

TR OW CORRECTRD
CORFIRUATION

ERABLE (VINTR
TRANSBACTIONS

TYB_X1600 _B88A
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Bitis)

Neme/Description

31

30:28
27

268:24
23

22

21

20

19

18

17

18

Enable IVINTR transcctions (R/W, 0)
When set, enables issuing IVINTRs on XMI if the IVINTR
destination register is properly configured.

NOTE

Bit <31> musct be set to ensure proper error reporting of

asynchronous write failures and the occurrence of a pending
VAﬂl powerfail not initiated by XMI AC LO, XMI DC LO, or
VAXBI node reset.

Reserved (RO, 0). Bits must be zero.
INTR on corrected confirmation (R'W, 0)

When set, the XBIA asserts the IR XMI ERR BIT SET L line on the

IBusg, which generetes an interrupt request if XBER <27> (corrected
confirmation) is set.

Reserved (RO, 0). Bits must be zero.

INTR on parity error (F/W, 0)

Same as bit <27> except interrupt gererated if XBER <23> is set.
INTR on write sequence error (R/'W, ()

Same as bit <27> except interrupt generated if if XBER <22> is set.
INTR on read/IDENT NOACK (R/W, 0)

Same as bit <27> except interrupt generated if XBER «<21> is set.
INTR on write data NOACK (R/W, 0)

Same a8 bit <27> except interrupt generated if XBER <20 is set.
INTR on corrected read data (R/W, O}

Same as bit <27> except interrupt generated {f XBER <19> is set.
INTR on no read response (R/'W, 0)

Same as bit <27> except interrupt generated if XBER <18> is set.
INTR on read sequence error (R/W, 0)

Same as bit <27> except interrupt generatad if XBER <17> is set.
INTR on read error response (R/'W, 0)

Seme a8 bit <27> except interrupt generated if XBER «<16> is set.
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Bitle) Neme/Description
15 INTR on command NOACK (R/W, 0)
Same as bit <27> except interrupt generated if XBER <15> is set.
14 Reserved (RO, 0). Bits must be zero.
13 Diagnostic read or write (RO)
Used by diagnostics.
12:6 Reserved (RO, 0). Bits must be zero.
4 Diagnostic read or write (RO)
Used by diagnostica.
3 INTR on IBus DMA-A C/A PE (R/'W, 0)
Same as bit <27> except interrupt generated if an IBus parity
error was detected while the XBIB attempted to load a DMA-A C/A
location.
2 Diagnostic read or write (RO)
Used by diagnostics.
1 INTR on IBus DMA-B C/A PE (R'W, 0)
Same as bit <27> except interrupt generated if an IBua parity error
was detected while the XBIB was attempting to load a DMA-B C/A
location.
0 INTR on IBus CPU DATA PE (R/W, 0)

Same as bit <27> except interrupt generated if an IBus parity error
was detected while the XBIB wae attempting to load the CPU data
location.




4-20 DWMBA REGISTERS AND IBUS SIGNALS

4.5.4 Implied Vector interrupt Destination/Diagnostic
Register (AIVINTR, bb+0018)

31 16 i85 00

DIAGNOSTIC READ OR WRITE

|-Q-—— IVINTR DESTINATION ———&~

TTB_X1610_88A

Bie(a) Name/Description

31:00 Diagnostic read or write (R/'W)

Used by diagnostic routiner to verify the integrity of the main data
path in the XBIA gate array. Diagnostics raise the processor IPL
lavel above IPL 30 to inhibit the XBIA from issuing an IVINTR
(generating an unexpected interrupt) should an :. ror occur.

On DWMBA initiated IVINTR transactions, bits.c156:00> are the
IVINTR destination bits.

15:00 IVINTR destination (R/'W, 0)

Specifies the XMI nodes targeted by the DWMBA. on an implied
vector interrupt transaction. Each bit corresponds to an XMI node.
For example, if bit <12> is set, XMI node 12 is solected for the
IVINTR transaction. Any number of bita can be set.
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4.5.5 Dlagnostic Control Register 1 (ADG1, bb+001C)

31 30 07 06 0504 03 02 01 00
MUST BE ZERO (MBZ) mMBZ

AUTO RETRY

DiISABLE (ARD)

FORCE OCTAWORD XFER ——
FORCE DMA-A BUSY
FORCE DMA-B BUSY

GEN BAD IBUS RCV PAR

GEN BAD IBUS XMIT PAR

TTB X16811_88A

Bit(e)

Neme/Description

31

30:7

Auto retry disable (R/W, 0)

When set, disables retries of failed XMI commander transfers. XMl
error indications (NOACKs) are immediately logged in the XBER and
the appropriate action is taken.

NOTE

Since an IMI node can issuve a valid NOACK due to a busy
condition, the user must ensure that either a busy NOACK
cannot be issued by the targeted node or that the DWMBA can
bandie an incomplete transaction if aute retry disable is set.

Reserved (RO, 0). Bits must be zero.
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Bitis)

Name/Description

10

Foree octaword transfers (R'W, 0)

When set, forces the XBIA to generate octaword DMA traneactions,
regardless of the length code loaded in the DMA buffer.

This bit is used with ADG1 <5:4> (force DMA-A/B busy), BDCR1 <6>
(flip FADDER bit 1), and BDCR1 <4> (flip bit 29) to allow diagnostics

to test the XBI DMA buffer memory using loopback transactions to
XMI memory.

NOTE

When BDCRI1 <4> is set to ure the diagnostic DMA loophack
feature, only legal addresses (2xxx xxx0 or 2xxx x=rx4) are

allowed; illegal addresses (2xxx xxx8 and 2xxx xxxC) result in
undefined data.

Force DMA-A buffer busy (RW, 0)

When set, places the DMA-A buffer into the busy state, forcing all
DMA traffic through the DMA-B buffer.

NOY.

if bite <c> and <4> are both set, all DMA transactions (VAXBI
transactiore that select the DWMBA as the slave and whose
address falls within the bounds of the starting and ending
address regis ers) will stall.

Force DMA-B buffer busy (R'W, 0)

Same as bit <56> excopt that all DMA traffic is forced through the
DMA-A buffer.

Generate bad [Bus receiver parity (R'W, 0)

When set, forces the IBus parity check bit in the XBIA to a one,
regardless of the data being loaded. Diagnostic routines use this bit
with epecific data patterns to force [Bus parity check errors in the

XBIA when the XBIB loads the C/A or data buffers in the XBIA gate
array.

Generate bad [Bus transmit parity (R/'W, 0)

When set, forces the IBus parity bit sent to the XBIB to a one,
regardless of the data being transmitted. Diegnostic routines use this
bit with apecific data patterns to force IBus parity errors in the XBIB

when the XBIB fetches the C/A or data buffers from the XBIA gate
array.

Regerved (RO, 0). Bits must be zero.
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4.6 DWMBA/B RESIDENT NODE SPECIFIC
REGISTERS

The DWMBA specific registers resident on the DWMBA/B module are
primarily associated with VAXBI bus transactions and events. These
registers are indicated by the prefix “B” in the register name.

4.6.1 Control and Status Register (BCSR, bb+0040)

31360 06 0504 0302 0100
MUST BE ZERO 0 0
ENABLE XBI INTERRUPTS LED
(TO XM) PROCESSOR(S)) BI BAD
B! INTLCK READ FAILED MASK

IBUS P E INTR MASK

TTB_X1812 _88A

Bit(a) Name/Description

31 Enable XBI interrupte (R/W, 0)

When eet, enables the DWMBA to generate XMI interrupta in
response te DWMBA generated or VAXBI generated interrupts.
The appropriate interrupt mask bits must also be set for interrupta

to be generated.
306 Reserved (RO, 0). Bits must be zero.
B LED (R/'W, 0)

When set, illuminates LED D1. Cleared sn power-up until node
passes self-test.
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Bit(e)

Name/Descriptica

BI BAD (RV)

On power-up or reset, reflacts the state of BI BAD L on the VAXBI.
Used by console initialization software and error handling routines to
detect feulty VAXBI nodes. The assertion of Bl BAD L on the VA¥BI
results in the assertion of XMI BAD.

Reserved (R/W, 0). Bit must be zero.
BI interlock read failed mask (R/'W, O

When set, causes the DWMBA to generate an error interrupt request
if BESR «<2> (BI interlock read failed) is set.

Reserved (RO, 0). Bit must be zero.
IBus parity error interrupt mask (R/'W, 0)

When set, causes the DWMBA (o generate an error interrupt request
if BESR <0> (XBIB-detected IBus parity error) is set.
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4.6.2 Error Summary Register (BESR bb+0044)

31 17 18 1312 11 08 07 08 08 04 03 02 01 00

MUST BE ZERO

INTERRUPT SENT STATUS ——l

KB INTERRUPT-PENDING STATUS

B! INTERRUPT-PENDING STATUS
MULTIPLE CPU ERRORS
COMMAND/ADDRESS FETCH FAILED

€ AVE SEQUENCER TRANSACTION FAILED
MASTER SEQUENCER TRANSACTION FAILED
ILLEGAL CPU COMMAND

B INTERLOCK READ FAILED

IDENY ERRORA

XBIB-DETECTED 1BUS PARITY ERROR

TY8 K1813 B86A

Bit(s) Name/Description
3517 Reserved (RO, 0). Bits must be zerc.
18:14 Interrupt-sent status (RO, 0)

These bite correspond to IPL <17:14>. BESR <16> corresponds to
IPL <17>, BESR «<15> to ILP <16>, an so on. Bits <16:13> end
<12:8> determine the current interrupt-pending status.

12 XBI interrupt-pending status (RO, 0)
When eet, indicates that a DWMBA interrupt is pending.
11:8 Bl interrupt-pending status (RO, G)

Thsee bits indicate that one or more VAXBI generated interrupta
targeting the DWMBA were received, but that a CPU IDENT at the
correct IPL has not yet been received. BESR <11> corresponds to IPL
<17> and BESR <8> to IPL <14>.
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Bit(a)

Neme/Description

Muitiple CPU ervors (R/'WI1C, O)

Set if BESR <4> and <0> were set due to an IBus parity error
on a CPU transaction while the C/A or data ia removed from the
CPU buffer. Indicates that an error occurred on a subsequent
CPU transaction before scftware acknowledged a previously failed
transaction.

Bit <7> is not set if a parity error occurs on write data accompanying
the command/address on which an error was detected since the
transaction has already been recorded as failed.

Command/address fetch failed (RO, 0)

Set with BESR <0> to indicate that the XBIB detected an IBua parity
error on the C/A fetch from the CPU C/A buffer. Bit is not set on a
XBIB detected IBus parity error when write data is fetched from the
CPU write data buffer.

Slave sequencer transaction failed (RO, 0)

Set with BESR <0> to indicate that an IBus purity error occurred
while the slave sequencer was in control of the IBus during a read
data fetch from the DMA read buffer.

Master sequencer transaction failed (RO, 0)

Set with BEST! <0> to indicate that an IBus parity error occurred
while the master sequencer was in control of the IBus during a (/A
or write data fetch from the CPU buffer. The bit i8 not valid u.less
bit <0> is also set.

Illegal CPU command (RO)

Set to indicate that an illegal CPU command waa decoded by the
XBIB. This error oc~urs only if an undetected multi-bit parity

error condition exists during the time the XBIB fetches the
commmeand/addre:s from the CPU buffer. Th: master sequencer will

terminate the traneaction and signal the XBiA that the transaction
failed.

The setting of this bit does not generate an error interrupt.
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Bit(e)

NomeDescription

Bl interiock read failed (R/'WIC, O0)

When ect, indicates that a VAXBI to XMI memory interlock read
operation failed to complete on the VAXBI. When this occurs, the
lock et in XMI memory will most likely not be unlocked by the
VAXBI device that issued the interiock. The contents of BTIM and
the setting of bit «2> can be used to determine the locked address in
XMI memory. The operating system can clear the XMI memory lock
by writing to a specific CSR in XMI memory.

Bit <2> is set whenever a VAXBI interlock read command was
decoded and the summary EV code of illegal CNF received for slave
data (ICRSD) is decoded during a VAXBI interlock read transaction.
The setting of bit <2> locke the timeout address register. Writing a
one to the bit clears the bit and its lock on the register.

When this bit and the corresponding inask bit are set, an error
interrupt request is generated.

IDENT error (R/'WIC, 0)

When set, indicates that the DWMBA received an XMI IDENT
transaction and no VAXBI nor DWMBA interrupt requests were
pending at the IDENT IPL. This may indicate that an error condition
exists on the XMI bus with muitiple IDENTs being issued for the
same interrupt transaction.

Only one XMI IDENT is issued on the XMI if & gingle interrupt
targets multiple CPUs. All other CPUs cancel their IDENT
transactions if they detect an IDENT transaction that matches
the node ID end IPL of the IDENT they are waiting to issue.

IDENT error is set if a CPU IDENT command is decoded and ne
interrupts are pending in the XBIB gate array. The setting of the bit
does not generate an XBI error interrupt.
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XBIB-detocted IBus parity error (R/'W1C, 0)

Set if the XBIB detects an [Bus parity error during one of the
following:

e C/A eyele of a CPU transaction

o  Write data cycle when the data is removed from the CPU buffer
by the master sequencer

e DMA read data cycle when the read dats is vemoved from the
DMA read buffer by the slave sequencer

Bits «<8:4> identify the error condition.

If XBIB-detected IBus parity error is set with its corresponding mask
bit, en error interrupt request is generated. If the bit is set due to
an error during @ DRIA read data cycle, the BTIM register is locked.
Writing @ one to the bit rlears bits <6:4> and the lock on the BTIM
register.
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4.6.3 interrupt Destination Register (BIDR, bb+0048)

31 18 18 00

DIAGNOEBTIC READ/WRITE INTERRUPT DESTINATION

TTB_X1614_8BA

Bit(e)

3100 Diagnostic read/write (R/'W)
Used by diagnostics to verify the integrity of the XBIB gate array
data path.

1600 Intsrrupt destinetion (R'W, 0)

Thess bits specify the XMI nodes to be the targets of DWMBA
generated interrupts. Each bit corresponds to one XM node.
Multiple bits can be set to interrupt multiple XMI nodes.

During diagnostic execution, bits <15:00> are treated as diagnostic
read/write bits.
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4.6.4 Timeout Address Registe” (BTIM, bb+004()

8136 29 00

£ DMA ADDRESS

e LENGTH

TTB X1818 8BA

Bit(e)

31:30 Length (RO)

Data size of the last VAXBI-to-XM]I transaction. Loaded when the
VAXBI C/A is latched from the VAXBI.

29:00 Bl DMA feiling address (RO)

Physical eddress of the last VAXBI-to-XMI trensaction. If no
ervors ars detected, the BTIM register reads back the last VAXBI
transaction. The register is locked on certain error conditions (see
BESR 5:4,0 bit descriptions) and unlocked when the error condition
ie cleared.
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4.6.5 Vector Offset Register (BVOR, bb+0050)

31 $8 15 09 08 50

MUST BE ZERO MUST BE ZERO

XBi VECTOR OFFSET REGISTER (VOR) L

TTB_X1816_BEA

Bit(s) Neme/Description
31:16 Reserved, must be terv.
16908 XBI vector offset rugister (R'W, )

Loeded by softwar: on syster initislization with a value that is
concatenated with VAXBI device-suppiied vectors. Ensures that
multiple DWMBA:s, end VAXBI buses with the same devices, have

unique entry points into the SCB (provided that bits <13:09> of the
VAXBI vector are nqual w zero).

0800 Reessrved, must be zero.
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4.6.6 Vector Register (BVR, bb+0054)

31 16 15 0201 00

MUST BE ZERO XBI VECTOR MBZ

TTB X1817 _B8A

Bit(e) Neme/Descripiion

31:16 Reserved, must be zero.
15:2 HABI vector (R/V, 0)

Loaded by software on system initialization with the DWMBA XMI
vector. The vector is transmitted to the IDENTing XMI node if the
pending DWMIBA interrupt request matches the interrupt source
and IPL sent during the XMI IDENT transaction. The vector ia not
sent on VAXBI generated interrupts or BIIC interrupte due to error
conditions.

10 Reserved, muet be zero.
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4.6.7 Dlagnostic Control Register 1 (BDCR1, bib+0058)

31 07 08 05 04 03 02 0% 00

MUST BE ZERO 0 M8z

FLIP FADDER BIT 1 —

FLIP BIT 29
BIIC LOOPBACK MODE
FORCE BC! BAD PARITY

TTB _X1618_B88A

Bit(s) Neme/Deacription
31:7 Reserved, must be zero.
8 Flip FADDR ecdress bit 1 (R'W, 0)

Used with bit <04> (flip bit 29) and ADG1 <5:4> (force DMA-A/B
busy bits) to enable diagnostics to test DMA buffer memory using
CPU loopback traneactions to XMI memory. When the bit is set,

the inverted state of FADDR address bit 1 is used to address the
data words in the buffer, allowing diagnostics to use the buffer
locations that normally would only be used for transfers greater than
a quadword.

Setting this bit only affects FADDR address bit 1 when the XBIB
logic accesses data locations in the DMA buffer. During the cycle
when the C/A is addressed in the buffer, the stste of the bit has no
effect on the buffer address.

53 Reserved, must be zero.




4-34 DWMBA REGISTERS AND IBUS SIGNALS

Bitle)

Name/Description

1:0

Flip bit 20 (R/W, 0)

When set, inverts the state of address bit 29 after the CPU C/A
was fetched and decoded by the master sequencer. The new address
(now pointing to ZIMI memory space) is issued to the VAXBI, and the
DWMEBA ie selected as the VAXBI slave. The DWMBA processes the
transaction as it would any other VAXBI initiated DMA longword
transection, allowing diagnostic programs executing on the XMI to
issue @ CPU transaction to the DWMBA, which converts it into a
DMA transaction.

BIIC loopback mode (R/W, 0)

When set, forces all requests to the BIIC master port to be loophack
requests. Thie allows the master sequencer to make loopback
requesta to access BIIC registers. The loopback mode prevents

the BIIC firom initiating VAXRI cycles to access the BIIC registers.
When the BIIC is in loopback mode, it ignores the node ID portion of
the addrese presented to it.

Force BCI bad parity (R/'W, 0)

When set, forces bad parity onto the ECI bus to the VAXBI during
CPU C/A, CPU data cycles, and DMA read data cycles.

Reserved, must be zero.
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4.7 VAXBIREGISTERS

The DTYPE register is the only VAXBI register described in this
handbook. Refer to the VAXBI System Reference Manual for descriptions
of all VAXBI registers.

The DTYPE register is loaded during self-test by console code with the
DWMBA VAXBI device type, and by the revision select logic with the
revision level. The DTYPE register is located at the base address (offset:
0000) of the DWMBA's i/O adapter address space.

31 i6 15 00

DEVICE REVISION DEVICE TYPE

TTB X1820 B8&A

Bit(e) Name/Description

31:16 Device revision (R/'W, 0)

Loaded by hardware with the revision level of the device. For
revision H, the DREV field containa 7 (hex). There is no revision

I. Starting with revision J, the DREV field reflects the letter revision
of thie module as follows:

DREV DWMBA/B Revision
000A JO

000A J1

C00B Ki, K2, ... Kn

001A Z0,Zi, ... 2n
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Bit(e) Name/Description

15:0 Device type (R/W, 0)

Identifies the VAXBI node type. Loaded by th> conscle code after
successful completion of self-teat.

The DTYPE for the DWMBA is 2107 (hex).
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4.8 IBUS SIGNALS

Bldirectional

IB D «31:00>
IB1I<3:0>
IB 20

XBIA to XBIB

IR DMAA BUF AVAIL L
IR DMAB BUF AVAIL L
IR CPU BUF LOADED L
IR XMI ERR BIT SET L
IR READ DATA AVAIL L
IR READ DATA FAULT L
IR LOC RESPONSE L
IR ADAPTER RESET L
IRXMIACLOH
IRXMIDCLOH

IR XMI RESET L

XBIB to XBIA

IM FADDR <3:0>

IM FILE LOAD STROBE L
IM FILE READ ENABLE L
IM DMA READ CMD L

IM CPU XACTION DONE L
IM CPU LOC RESPONSE L
IM DMAA BUF LOADED L
IM DMAR BUF LOADED L
IM CLR READ STATUS L
IM XACTION FAULT LL

IM CLR INTR L

IM XBIB POWER OK H <3:0>
IM BUF BI RESET L

MBI ACIOL

IM BI BAL L




