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Introduction

About this module

Objectives

Conventions used in
this module

Sample test items
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Interpret UCN Communications

This course module provides an overview of UCN communications.
Having an understanding of UCN communications provides insight into
the configuration, system administration, and maintenance tasks that you
perform. For example, one benefit upon completing this course module is
amore in-depth understanding of the UCN Statistics display, which helps
you effectively manage and troubleshoot your system.

The objectives of this course module are to

» Describe how UCN communications occur.

* Relate communication concepts to UCN statistics.
» Use UCN statistic displays.

» Describe UCN cable handling algorithms.

* List configuration considerations.

In the discussion of UCN communication concepts, some words are
marked with a superscript letter. This superscript letter cross references a
UCN Statistic (see Figure 3) that has particular relevance to the topic
being discussed. You may find it helpful to have a copy of the UCN
Statistics display available when UCN communication topics are
described.

This course module’s Criterion Test includes the following items:
» Demonstrate the following:

— From the UCN Status display, call up the local UCN Statistics
display

— Call up a display showing timesynch statistics

 If a node is experiencing cable noise, noise bits, and checksum errors, it
usually means (select one)

— 1) Excessive UCN traffic,

— 2) Node is OFFNET,

— 3) Heavy peer-to-peer load, or

— 4) A problem with UCN cable and cabling components.

Continued on next page
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Introduction, continued

iif

Terms

Assumptions

REFERENCE—Some concepts are discussed in more detail in related
publications. The UCN Guidelines and the HPM/APM/PM/LM/SM
Service Manuals provides additional information about your UCN.

Some terms you should become familiar with are :

« TBC—Token Bus Controller, which performs the Medium Access
Control (MAC) function in a UCN node.

« MAC—Medium Access Control, the lower sublayer of the Data Link
control function defined by the Open System Interconnection (OSlI)
standard.

* LLC—Logical Link Control, the upper sublayer of the Data Link
control function defined by the Open System Interconnection standard.

These terms are described in more detail later in this course module.

Most of this course module assumes that younatrefamiliar with

ISO 8802/2 and ISO 8802/4 standards. While knowledge of these
standards is helpful to any user, it is not necessary to know these standards
when using the UCN. The course material provides enough information
about how the UCN follows the 1SO standards to do your job more
effectively.

You can quickly review much of the material in the first section if you are
already familiar with the ISO standards

Interpret UCN Communications  L53687.06 9/98



UCN Relationship to Open System Standards

How UCN relates to
oSl

Figure 1 shows the relationship of the UCN architecture to Open System
Interconnection (OSI) standards. Thisrelationship is discussed in the next

section.

Figure 1 UCN Relationship to OS

UCN Device

osl
Communication Layers

User-Defined Database

User Program

System

Mgmt.

UCN Message Service 7 - Application
Null 6 - Presentation
Null 5 - Session

Protocol Driver

4 - Transport

Null 3 - Network
ISO 8802/2 LLC* .
2 - Data Link
MAC*
ISO 8802/4 Proprietary Extensions for .
Redundancy and Time 1 - Physical
Synchronization
Carrierband . . )
Modem LLC = Logical Link Control
Drop l(\:/IAC :I Medium Access
Cables ontro
'?ap_l
UCN Trunk Cables l—_ll_l
|Tap | 11828

Other references
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Various public domain information is available that discusses OSI and
International Standards Organization (I1SO) standards at length. Y ou can
consider reviewing those at a later time for a detailed understanding of
Local AreaNetwork (LAN) architectures.
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Navigation to UCN Statistics

Navigation review

Figure 2

The UCN Statistics display isreferred to throughout this course module.
Figure 2 shows the navigation path to this display.

Navigation to UCN Statistics
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Example Statistics Display

Refer to this example

We suggest that you take this page out of this course material and have it
available when various UCN communication topics are discussed. At

various times in this section, you will see a superscript letter, A-Z | to find
astatistic that relates to the topic discussed. (Note: Page 2 of the statistics
display is discussed later in this course module.)

Figure 3 UCN Statistic Display Example

/ 12 Jul 96 B7:55:23 1
FPMM TIOL HELP RESET LOCL| STATISTICS
INFO STATISTICS FPAGE TWO

LOCAL UCN STATISTICS - PAGE 1
IOoM IOL
INFO |[(A)NOD COPY BUFFERS a Q) TOTAL CAELE SWAPS 3315
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VERS/ |(CNO SUCCESSOR FOUND a (S) CABLE B SILEMNCE a
REVIS | (D)ASKED WHO FOLLOWS 1 (T) CAELE A NOISE 1
(E)TOKEN PASSES FAILED @ (U) CABLE B NOISE @
CONTROL| (F)NOISE BITS @ (V) NO-RESPONSE ERRORS @
CONFIG (G)CHECKSUM ERROR @ (W) UNEXPECTED RESPONSES @
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STATS | (J)RECEIVED FRAME TOO LONG a
(K)NO RECEIVE BUFFERS @ LOCAL MESSAGES @
MAINT |(L)RECEIVE OVERRUN a MESSAGES SENT 56855
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(NWULL RWR CRESYNCH) 3 MESSAGES DISCARDED a
SOFT O)TRANSMIT UNDERRUN @ REPLY TIMEOUTS @
FAILURE| (P)TRANSMIT FRAME TOO LONG @
lICH 1 PéS FRIMARY UCN CHANNEL CHANNELE FILE POS RIGHT
00E 15 STATUS S_0K UCN AUTO SWAP ENABLE
TYFE APM PKGOPT NONREDUN
- J

10580
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REFERENCE—Appendix A of this course module describes the UCN
Statistics displays. It is an excerpt from WE&N Guidelines manual.
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Help Displays for UCN Statistics (R500 and Later)

Description

Figure 4

Example

In R500 and later, aHelp display is available for each UCN statistic.

Asshown in Figure 4, to call up the Help display, first select the statistic

you are interested in, then select the |HELP| target.

How to Call up Help Display for Statistics

/
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Figure 5 shows the Help displays for these statistics:

 PARTIAL FRAME
« NULL RWR (RESYNCH)
« AUTO RECONNECTS

Interpret UCN Communications

L53687.06
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Help Displays for UCN Statistics (R500 and Later), continued

Figure5 Help Displaysfor UCN Statistics

12 Jul 396 @7:56:04 1

STATISTIC: PATIAL FRAME

DESCRIPTIOW: The number of times a prematurely ended message was detected by the
hardware. This may be due to physical network problems. It can occur without
loss of messages. See the "Noise" description.

Note: "PARTIAL FRAME" is also referred to as "FRAME FRAGMENT™.

NORMAL VALUE: Should be zero in a smooth running system.

HOW THE SYSTEM RECOVERS: The message is retried.

PROBAELE CAUSE: Communication fault, EMI nearby.

REFER TO OTHER STATISTICS FOR CORRELATIOW: Token passes failed at predecessor
(indicates problem in this node).

DEFINITION: Predecessor: Node from which the token was received.

/

STATISTIC: MNULL RWR CRESYMWCH)
to resynchronize with this node upon startup or after an error. A node that
leaves and reenters a running UCW will probably show and cause some counts.
NORMAL YALUE: N/A

HOW THE SYSTEM RECOVERS:

PROBEABLE CAUSE: MWode startup, Failover node failure or Communication fault.

REFER TO OTHER STATISTICS FOR CORRELATIOW: CHECKSUM ERROR, FRAME FRAGHMENTS

message.

12 Jul 96 @7:56:39

DESCRIPTION: The number of times the null RWR messages were used by other nodes

DEFIWITION: RWR: An immediate request with response IEEE 802.2 type 3 protocol

1

STATISTIC: AUTO RECONNECTS

UCH after a serious UCN communication fault.

HOW THE SYSTEM RECOVERS:
PROBABLE CAUSE: Wetwork problems.

REFER TO OTHER STATISTICS FOR CORRELATION: CABLE NOISE, CABLE SILENCE,

-

WORMAL VALUE: Should be zero for a system free of communication faults.

FRAME FRAGMENTS, NO RESPONSES,

4 12 Jul 96 07:59:52

DESCRIPTION: The number of times this node auto reconnected successfully to the

etc.

)

J

34454
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UCN Communication Concepts

UCN Components

Introduction

What makes up a
UCN?

To adequately describe UCN communications, some familiar concepts
(such astoken passing) are reviewed in order to introduce additional
concepts (such as the Token Bus Controller, TBC).

The UCN can be simply thought of as having hardware components that
fall into two categories:

* UCN nodes (which are the computing devices such as NIMs, PMs.
APMs, HPMs, LMs, and SMs), and

» cabling components (such as coaxial trunk cables, drop cables, taps,
and terminators).

The UCN nodes are interconnected with the coaxial cable components.
Because the cable components make up a common transmission medium,
in effect you have a “bus.” The network access control method Honeywell
uses to access this bus for the UCN is called “token bus.”

Figure 6 UCN Bus Topology

us us
LCN |
[ 2
1
NIM
UCN
APM
9
LM
15
PM
11
HPM
13

Concept: UCN devices are connected to a common

communication channel, making it a bus topology.

10100
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Token Bus Overview

What does “token
bus” mean?

Token bus represents one of several network access control methods
defined by 1SO (other 1SO defined access control methods include token
ring and Carrier Sense Multiple Access/ Collision Detection.) Although
the physical arrangement of the network as shownin Figure6isa
common shared medium or bus, the network actually forms alogical ring
asshown in Figure 7. Thelogical ring isformed because nodes pass a
token to each other in order to transmit data on the UCN. When anode
completes its transmissions, it passes the token in sequence to the next
node. In thisway, each nodeis allowed an opportunity to transmit data on
the UCN.

Figure7 UCN as Logica Ring

What is a “token”?

9/98

us us
LCN
2
1
NIM
Token passing is from
higher to lower
numbered nodes.
APM
9
LM
15
PM
11
HPM
13

Concept: Token passing on a network with a bus topology is

known as the token bus method. A logical ring results
because of the token passing that occurs.
10582

A token is amessage that is passed from one station to the next. The
token can be thought of as the right to transmit on the network. The token
passing order is a descending order, higher numbered devices to lowered

numbered devicesB. When a station has the token, itisallowed to
transmit its data until a maximum amount of timeis reached.

Continued on next page
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Token Bus Overview, continued

Token handling
Because the token message is sent to all devices on the network, all nodes
on the network must have a way to “know” who has the token. Within the
token message is an address field that identifies the node that has the right
to transmit. When that node has transmitted its messages, it changes the
address field in the token to that of the next UCN node. This implies that
a node must know ifgredecessor (the UCN node it received the token

from) and itssuccessor (the UCN node it is sending the tokerBd).

Predecessor and

successor
Figure 8 illustrates the predecessor and successor concept.
Figure 8 Predecessor and Successor
us us
LCN

[ 2
1
NIM

APM

LM

15

PM

11

HPM
13

In this example, for HPM 13:
* LM 15 is the Predecessor Node
* PM 11 is the Successor Node 10583

Continued on next page
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Token Bus Overview, continued

Ring management

Token fault
management

Asked who follows

9/98

Because stations know their predecessors and successors, UCN nodes
periodically check and allow stations to be added to or deleted from the
network. When that happens, a nodes successor and predecessor values
are updated.

Nodes also can detect certain error conditions, such as anode being
inactive when it is passed atoken. That is, anodeinthe ALIVE stateisa
nontoken passing node. A node listens after it transmits a token to be sure
the successor node has received the token.

If the node sending the token does not detect the successor transmitting
within a certain time frameC . it assumes the successor node has failedE.
The node that had sent the token then sends an asked who follows

messageD. The message asks the node who follows the failed node to
identify itself. When the node (that originally tried to send the token)
receives the new successor’'s identification, it incrementsits "ask who
follows" statistic, updates its successor address, and passes the token to
the new successor.

Continued on next page
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Figure9

Token Bus Overview, continued

Asked Who Follows

Summary

12

us us

LCN

[ 2
1
NIM

APM

LM
15

PM  —
11

HPM
13

In this example, if HPM 13 cannot pass the token to PM
11, it “asks who follows” PM 11. When APM 9

responds, APM 9 becomes the successor to HPM 13.
10584

The UCN access control method is called token bus. In order for a node
to transmit on the network, it must have the token. Nodes on aUCN aso

provide fault management and allow for new nodes to be added to or
deleted from the network.

Having had afunctional overview of how nodes access the network, next
consider how nodes are structured to handle data.
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Functional Layers of a UCN Node

Introduction

What is a layer?

Layer analogy

Data passes through
layers

Message sending

9/98

To get an idea of how nodes handle data requires some discussion of
functional layers, which is a characteristic common to local area network
devices. Because a network node has alarge number of tasks to perform,
these tasks (functions) are organized into layers.

A layer performs a set of tasks. A task can be thought of as program code
written to perform specific functions (or, service primitives). A set of
interfaces exists between each layer in the node (Figure 8) to route the
data back and forth between UCN devices. Some examples of tasks
performed by layer interfaces are notifying the next layer that a message
has been received, and routing the message to the right function in alayer.

One analogy to layersis athe way abusiness corporation is organized.
For example, alarge business has functions (layers) for accounting,
purchasing, and manufacturing. The accounting function has certain jobs
to do, rules (protocol) to follow, and knows how to communicate with
other accounting functions in other businesses. The purchasing and
manufacturing functions occasionally communicate with accounting, but
for the most part the functions work independently of each other. Ina
similar fashion, the layersin aLAN node operate independently and have
specific jobs to perform.

When datais being processed in anode, it is passed from one layer to the
next layer. Two scenariosthat illustrate this are

« messages that are sént

« messages that are receifed

When a message is being sent by a node, it starts at the highest layer in the
node and is passed successively down to the next layer. The lowest layer
in the node transmits it across the coaxial cable. As you will see later in
this course module, each layer adds information (sometimes referred to as
headers, or control fields) to the UCN data that is sent to another device.

Continued on next page
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Functional Layers of a UCN Node, continued

Message receiving
When a message is being received by anode, it starts at the lowest layer in
the node and is passed successively up to the next layer. Asyou will see
later in this course module, each layer is concerned only about information
(sometimes referred to as headers, or control fields) in the UCN message
that is sent by another device’s peer layer.

Interfaces required
In order for data to be sent between nodes and between layers in a node,
the interfaces must follow certain rules (protocol). These interfaces are
beyond the scope of this discussion, however they provide the necessary
services for nodes to pass data internally and externally.

Figure 10 Layers and Interfaces

APM “A” APM “B”

|
!

Layer 2 : - — — — — > : Layer 2
v v
Layer 1 - - - == - Layer 1
( Coaxial Cable O

I Indicates Interfaces Between Layers in a Node

< - -» Indicates Interfaces Between Same Layers in Different Nodes
10101

Layers help you
interpret diagnostics

Knowing what the UCN layers are and their general functions helpsyou
interpret the information in the various UCN Communication displays.
The next section discusses the Logical Link Control, Token Bus
Controller, and UCN Communication Driver layers of a UCN node.

Continued on next page
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Functional Layers of a UCN Node, continued

What are the UCN
node layers?

The UCN node layers follow the Open System Interconnection (OSl)
model in the following layers:

What the layers do

Application

UCN Communication Driver
Logical Link Control

Token Bus Controller
Modem

The layers are briefly described as follows:

9/98

Application layer—This layer allows the database you built (such as
points, CL programs) to access the system. This layer also monitors
and manages a node’s resources.

UCN Communication Driver—This layer performs the transport
function.

Logical Link Control and Token Bus Controller—These two functions
are actually sublayers of the Data Link layer. These sublayers ensure
that the data transmissions are reliable (error free) from one node to
another.

Modem—This device follows the Physical layer function of the OSI
model. This layer transmits the electrical signals (that is, bits previously
formatted in a message) across the coaxial cable between more than one
node.

Continued on next page
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Functional Layers of a UCN Node, continued

Layers as they relate
to UCN node

UCN Communication
Driver purpose

Driver terminology

TBC + LLC = Data

Link

16

In Figure 11, a UCN device’s layers and how they correspond to the
transport, Data Link, and physical layer of the OSI model are shown.

Figure 11 Software Layers in a UCN Node

Application

UCN
Communication Transport
Driver

Logic
Link
Control

>- Data Link
Token

Bus
Controller

Modem Physical

10102

The UCN Communication Driver is primarily concerned with routing
messages between the Application tasks and Logical Link Control. The
UCN Communication Driver is also responsible for time synching, cable
handling, node status, and handling UCN commands.

The function of UCN transport is also referred to in diagnostic displays as
“UCN Communication Driver” or “driver.” For example, in some SMCC
error displays you may see this function represented as the “driver error
record.”

The next two layers in a UCN node follow the standard for Data Link. In
this approach, the Data Link layer is further subdivided into two
sublayers:

* Logical Link Control layer (LLC)

» Token Bus Controller (TBC), which performs the Medium Access
Control (MAC) functions of the ISO standard.

Continued on next page
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Functional Layers of a UCN Node, continued

Logical Link functions
The Logical Link Control layer generally

* organizes data flow

* generates responses

» performs error control

* initiates signal exchanges

To summarize, the Logical Link Control layer “logically links” up with
another UCN node.

Token Bus Controller
In a UCN node, the Medium Access Control (MAC) functions are
performed by the Token Bus Controller (TBC). In nontechnical terms, the
TBC turns information from the modem (physical layer) into the “1s” and
“0s” the other layers can use. The functions the Token Bus Controller
performs include

* passing the token

 transmitting node messages to their destinations
* receiving messages addressed to the node

* collecting statistics

* prioritizing transmit/receive buffers.

To summarize, the Token Bus Controller layer decides who, what, and
when data gets on the UCN cable. You can see that the term, “medium
access” is appropriate. At times you may see the TBC also referred to as
MAC in some error explanations.

Continued on next page
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Functional Layers of a UCN Node, continued

How does this
to statistics?

relate

At this point you may have asked yourself what is the relevance of
information about node layers. Asyou can seein Figure 12, the statistics
display has adirect relationship to the functional layers. The statistics
display is formatted in a such a manner that the various layers are

responsible for

reporting statuses as shown in Figure 12.

Figure 12 UCN Statistic Display Relationship to Functional Layers
( 12 Jul 07:54:38 \1
AFMM T00 HELR RESET LOCL STATISTICS

- - INFO STATISTICS PAGE TUD
Logical Link LOCAL UCN STATISTICS - PAGE 1
Control on ‘ NO COPY BUFFERS ) TOTAL CABLE SWAPS 3915

y N
NIM's EPNI TOKEN ROTATION TIME [ CABLE A SILENCE )
Board VERS/ WO SUCCESSOR FOUND 0 CABLE B SILENCE )

REVIS ASKED WHO FOLLOWS ) CABLE A NOISE ) ||
TOKEN PASSES FAILED ) CABLE B NDISE o[
Token TONTROL | NOISE BITS ) NO-RESPONSE ERRORS )
Bus CONFIG | CHECKSUM ERROR ) UNEXPECTED RESPONSES )
REPEATER ERROR ) ERRORS IN RESPONSES [}
Controller OEN PARTIAL FRAME 1 AUTU-RECONNECTS B
STATS RECEIVED FRAME TOO LONG )

. . NO RECEIVE BUFFERS ) LOCAL MESSAGES )
Logical Link WRINT RECEIVE OVERRUN 0 MESSAGES SENT 56560 |e——
Control and supporgl | DUPLICATE RWR ] MESSAGES RECEIVED §717
Enhanced H NULL RUR (RESYNCH) 2 MESSAGES DISCARDED 0
Token B SOFT TRANSMIT UNDERRUN ] REPLY TIMEOUTS )

oken bus FAILUR TRANSMIT FRAME TOO LONG )
Controller
T P/S PRIMARY UCN CHANNEL  CHANNELE FILE POS RIGHT
FNOOE__15 STATUS 5_0K UCHN AUTD SWAP ENABLE
TBC and / TYPE AP PKGOPT NONREDUN
LLC J

Logical
Link
Control

UCN
Communication
Driver
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It's all Data Link

What's next

18

You don’t have to be overly concerned about remembering whether it's an

LLC or a TBC statistic. The purpose here is to show you how the

statistics relate to the functional UCN node layers. Because the LLC and

TBC make up the Data Link layer, consider this display as Data Link

statistics.

Because the LLC and TBC layers provide most of the statistical
information, a more detailed discussion of those layers follows.

Interpret UC

N Communications L53687.06
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Logical Link Layer Concepts

Introduction

LLC data unit

Data field

LLC control field

9/98

The Logica Link Layer controls the data (message) exchange between
different nodes. For example, alogical link can be established between
two nodes. To understand the data exchanges a node may have with other
nodes requires introducing two terms:

» data unit
» Service Access Point (SAP)

The LLC data unit is that part of the UCN message that carries, for
example, user data, UCN commands, or responses. You could think of the
LLC data unit as establishing a “logical link” with another UCN node so
that they can exchange data (messages). The format of an LLC data unit is
in Figure 13. First consider the Data field, then the LLC Control field.

Figure 13 LLC Data Unit

1 Byte 1 Byte 1 Byte 0-1021 Bytes
DSAP SSAP LLC Control Data
A A A AL
. Y
Destination Source LLC Data or
Service Service Control Information
Access Access Field for the
Point Point Application
Address Address Software

10103

The information in the data field is for the Application layer. The contents
of this field are passed to the upper layers without any examination by the
LLC or TBC. An analogy is a letter you send to a friend (Figure 15). The
LLC data field is like the letter inside the envelope, which is not
examined by the letter carrier service.

The LLC control field tells a destination node about the type of
information in the UCN message, how it should be handled, and whether a

response is needed. It also permits duplicate message (fae&ction.
The LLC control field is somewhat analogous to a letter carrier service
(for the letter in Figure 15), which may require you to sign for the letter
(immediate acknowledgement) or it may send a letter to you as a routine
service.

Continued on next page
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Logical Link Layer Concepts, continued

Access points
Two other fieldsin the LLC data unit identify where the information is
going to and coming from in the upper layers of a node—these are the
service access points.

What is a service
access point?

Service access points are connection points or access functions to higher
level layers. Some example service access point information exchanges
are:

» parameter requests,

 trend requests,

» event sender and receivers, and
* node status scans.

Figure 14 summarizes service access point functions. You can think of a
service access point as a “software port” to another layer.

Figure 14 Service Access Point Function

/_\/_\

4 4 Service Access Points,

| *SAPl | *SAPl 4—— SAPs, are Connections

to Higher Layers

Logical Link Control

Token Bus Controller

10104

Continued on next page
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Logical Link Layer Concepts, continued

Service access point

role
Service access points route information to the sending node and receiving
node applications. Returning to our letter analogy in Figure 15, you can
see that service access points are like return and destination addresses on a
letter.

Figure 15 Service Access Point Analogy

A Source Service Access
Point (SSAP) is like a return
address. It identifies the
information source.

John Doe ]
123 Street] iC
Anytown ]
ane Doe
Anytown

/

A Destination Service Access
Point (DSAP) is like an
addressed letter. It identifies
the information destination.

10105
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TBC Layer Concepts

Introduction
When amessage is routed through the TBC layer from the LLC layer,
additional fields are added. These fields provide the following functions

such as error checkingF-J and token control.

Frame format

Figure 16 shows the fields of a complete UCN frameG-J, P. Recall that as
datais routed through each layer, fields (headers) are added to the UCN
message. At the TBC level thefinal fields are added, resulting in a UCN
frame.

Figure 16 UCN Frame

These Fields are Added
to the Frame by the TBC

PRE | SD| FC | DA | SA | DSAP | SSAP | LLCCTRL | DATA [FCS| ED | POST

Preamble

Start Delimiter
(1 Byte)

MAC Frame Control
(1 Byte)

Destination Address
(6 Bytes)

Source Address (6 Bytes)

Destination Service Access Point (1 Byte)

Source Service Access Point (1 Byte)

LLC Control (1 Byte)

LLC Information Field (0-1021 Bytes)

Frame Check Sequence (4 Bytes)

End Delimiter (1 Byte)

Postamble
10106

Continued on next page
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TBC Layer Concepts, continued

Overview of frame
fields

MAC frame control

9/98

A brief description of the frame fields added by the TBC follows.
* Preamble/postamble—The information in these fields represents the

“wakeup” and “go back to sleep” calls to the modem. For example, the
modem gets a frame when it acquires a signal level and phase lock
using a known UCN preamble pattern.

Start Delimiter/End Delimiter—Delimiters are like a period at the end
of an English language sentence, they help you synchronize the
beginning and ending of a message. Delimiters notify the TBC (also
referred to as MAC) where the start or end of a frame is by using a
predetermined data pattern, which cannot occur in a message.

MAC frame control—The information in this field lets the TBC know
whether the information is for

— MAC control,
— LLC data, or
— Station management.

Destination/source address—This field represents the device addresses
of the sending and receiving nodes.

Frame check sequence—This field represents the results of a frame
check calculation for each frame and is used for error checking. This
ensures that the data received is reliable.

In general the information in the MAC control field tells the UCN device
whether to perform token-related functions (station management) such as
token passing, token recovery, and asked who follows.

Depending on the information in this field, it can also identify whether it

is the LLC data frame. In the Figure 15 analogy, a letter is sent that
sometimes can be sent as a high priority or low priority letter. Likewise,
the information in this field can also assign a priority to the UCN message.

Continued on next page
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TBC Layer Concepts, continued

Station management
example

The values of the first two bits of the frame control field determine
whether or not it is used for station management. In the examplein Figure
17, the various bit position values are shown. Our purposein showing
you thisisto remove the mystery of the token. Asyou can see, the token
issimply a UCN message with bit 4 set in the MAC control field.

Figure 17 Token in UCN Frame

PRE | SD| FC | DA | SA | DSAP | SSAP | LLCCTRL | DATA |FCS| ED | POST

7 6 5 4 3 2 1 0 Bit Position

7 6 5 4 3 2 BitPosition

0O 0 00 0 0 Claim-Token

1 0 0 0 0 0 Solicit-Successor-1

0 1 0 0 0 0 Solicit-Successor-2

11 0 0 0 0 Who-Follows

0 01 0 0 O Resolve-Contention

0 00 1 0 O Token

0 01 1 0 O Set-Successor 10107
Summary

This section has discussed the layers of a UCN node, their functions, and
how they relate to the UCN Statistics Display. Asyou know, there are
two pagesto the UCN Statistics Display. The second page (shown in
Figure 22) also displays information about messages sent and messages
received. Thisrequires some discussion about the types of messages on
the UCN, and how they are sent and received.
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Message Data Flow

Introduction
Messages are routed differently in the NIM than in the other UCN nodes.

Knowing this helps you interpret statistics for copy and receive buffersin
the UCN Statistics display.

NIM receive messages

NIM messagesZ are first received by a set of receive buffers K on the
EPNI RAM. The messages are then routed to receive buffersin NIM

memory. These buffers are referred to as copy buffersA. Figure 18
illustrates the flow.

Figure 18 NIM Receive Data Flow

Application
T ‘ NIM
Buffers* Memory
Driver A

* DMA Transfer —T—

EPNI
Buffers RAM
‘ ——
Token Bus Controller
A
Modem -——
* Also Called “Copy Buffers” 10221

Continued on next page
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Message Data Flow, continued

NIM transmit
messages

26

NIM messages are sent from a set of application transmit buffersin NIM
memory. The messages are then routed to transmit buffers on the EPNI.

Figure 19 illustrates the flow.

Figure 19 NIM Transmit Data Flow

Application
Buffers Y
Driver

* DMA Transfer

Buffers

'

Token Bus Controller

'

Modem ——

NIM
Memory

EPNI
RAM

10222
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Message Data Flow, continued

PM/APM/HPM receive
messages

PM/APM/HPM messages are received by a set of receive buffersk on the
PMM/APMM/HPMM Communication Processor. Figure 20 illustrates
the flow.

Figure 20 PM/APM/HPM Receive Data Flow

Application
Buffers PMM
A Communication
Driver Processor
RAM
DMA Transfer
A ——

Token Bus Controller

T

Modem -

10223

Continued on next page
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Message Data Flow, continued

PM/APM/HPM transmit
messages

28

PM/APM/HPM messages are sent from a set of transmit buffers on the

PMM/APMM/HPMM Communication Processor. The messages are then
routed to TBC transmit buffers. Figure 21 illustrates the flow.

Figure 21 PM/APM/HPM Transmit Data Flow

Application

P
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Driver

Y

* DMA Transfer

TBC Transmit
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Modem —— -

PMM
Communication
Processor

RAM

10224
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Types of Messages

Introduction

Types of messages

Type 1 messages

Type 3 messages

9/98

Having seen the structure of a UCN message and how they are sent and
received, the next section discusses the types of UCN messages. For
example, in the UCN Statistics Display, publication references are made
to Type 3 messages. This section discusses the UCN message types.

The Logica Link layer for the UCN supports Class 3 operations as
defined by 1SO 8802/2. Briefly, this means that two types of messages are
supported:

« Type 1 messages
« Type 3 messagés

Type 1 message operations are also called “unacknowledged -
connectionless;” that is, there is no establishment of a data link connection
or acknowledgemeritom the destination node’s LLGNhile this may

sound unusual, note that a higher level layer typically performs the
acknowledgement, eliminating the need for the Logical Link layer to do

the same job twice. Type 1 messages are either multicast (sent to more

than one node) or singlecast (sent to one node).

» Multicast messages are used in event delivery, timesynching, and cable
control.

» Singlecast messages are used for event delivery retries, cable control,
and timesynching arbitration.

Type 3 message operations are called “acknowledged connectionless.”
Upon receiving a frame, the destination node sends back an immediate
acknowledgement. The acknowledgement frame can contain information
in the information field (Figure 13 and Figure 16). This means that there
are two kinds of Type 3 messages:

* Immediate acknowledgement—These messages are used for parameter
accesses, peer-to-peer communications, and NIM redundancy.

* Immediate data—These messages are for node status scans and node
redundancy.

Continued on next page
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Types of Messages, continued

Where are messages
shown?

In Figure 22, both UCN Statistics displays are shown. On page 1, the

messages statistics refer to Type 3 messages. On page 2, Type 1 messages

are displayed.
Figure 22 Statistic Display of Type 1 and Type 3 Messages
12 Jul 96 @8:@82:51 1
FMM T0OL HELP RESET LOCL STATISTICS
INFO STATISTICS PAGE TWO
LOCAL UCN STATISTICS - PAGE 1
INFO NO COPY BUFFERS ] TOTAL CABLE SWAPS 1038
TOKEN ROTATION TIHE o} CABELE A SILEMNCE o}
UVERS/ NO SUCCESSOR FOUND [0} CABLE B SILEMNCE [0}
REUIS ASKED WHO FOLLOWS o} CAELE A NOISE i}
TOKEN PASSES FAILED o} CABLE B NOISE [0}
CONTROL] NOISE BITS o} NO-RESPONSE ERRORS 44400
CONFIG CHECKSUM ERROR o} UNEXPECTED RESPONMNSES o}
REPEATER ERROR o} ERRORS IN RESPONSES G}
UCH PARTIAL FRAME o} AUTO-RECONNECTS o}
STATS RECEIVED FRAME TOO LONG o}
NO RECEIVE BUFFERS o} | OCAL MESSAGES 0
WAINT RECEIVE OVERRUN ] MESSAGES SENT 37775 Type Three
SUPPORT] DUPLICATE RWER a MESSAGES RECEIVED 47875 Messages
NULL RWR CRESYNCH) ] MESSAGES DISCARDED ]
TRANSMIT UNDERRUN a REPLY TIMEOUTS o} t0/from NIM’
FAILURE| TRANSMIT FRAME TOO LONG [} HPM, APM,
P/S PRIMARY UCN CHANNEL  CHANNELE FILE POS FILE_1 PM, LM, and
STATUS OK UCN AUTO SWAP ENAEBLE SM
TYPE HPM PKGOPT REDUM_2F
\_ 4 12 Jul 96 B8:02:12 \1
LOCAL UCN STATISTICS - PAGE 2
FMM I0L HELF RESET LOCL STATISTICY
INFO STATISTICS PAGE ONE
Type One TOM 100 EVENT SENDER STATISTICS PERFORMANCE STATISTICS
INFO
Message MESSAGES SENT 30468 COMM PROCESSOR CPU FREE 78.8 %
from HPM, VERS/ MESSAGES RETRIED CTRL PROCESSOR CPU FREE 94.2 ¥
APM. PM REVIS | | RECEIVER DROPPED 0 I/0 LINK BANDWIDTH FREE 81.3 %
’ ! NAKS RECEIVED [}
LM, and CONTROL] | THROTTLING REQUESTED 0
SM CONFIG| | NUMBER OF EVENT RCURS 1
UCcH
STATS
TIME SYNCH STATUS TIME SYNCH STATISTICS
MAINT UCN DATE 12 Jul 1996 SYNCH ERRORS a
SUPPORT| UCH TIME 05:02:10 LOST MESSAGES )
SYNCHER NODE 1 CLOCK ERRORS @
SOFT CURRENT STATE FAILED DRIFT THRESHOLD a
FATLURE| DRIFT VALUE 0
/S PRIMARY UCN CHANNEL  CHANMNELE FILE POS FILE_L
O0E 19 STATUS 0K UCN AUTO SWAP ENABLE
TYPE HPM PKGOPT REDUN_2F
10153
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Types of Messages, continued

Event senders and

receivers
While UCN nodes displays show both event sending and receiving
statistics, it may be noteworthy to mention that

* NIMs are event receivers
« HPMs, APMs, PMs, LMs, and SMs are event senders.

Depending on the node you are looking at (such as a NIM), you may see 0
counts in its statistics. For example, a NIMs statistics for event senders
will show O counts because a NIM is an event receiver.

How is a Type 1

message sent?
Type 1 messages are used for event delivery. In this type of message, up
to 20 events can be contained. Some examples of events are process
alarms, status changes, alarm conditions, and return to normal conditions..
Figure 23 shows an example of how the UCN handles Type 1 messages.

Figure 23 Type 1 Message Handling

UCN Node UCN Node

(Event Sender) (Event Receiver)

Multicast > NIM
Event Message 7

//
//
//
e
d
//
,/
Collect . N\ _____ NIM
Acknowledgements
Retry to
> NIM
Nonresponder P
7
//
//
//
//
//
//
Collect Y
Acknowledgement

}

Complete Cycle:
* Add New Responders
* Remove Nonresponders 10151
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Types of Messages, continued

How is a Type 3
message sent?

Figure 24

RWR = RDR

32

Type 3 messages are used for parameter accessing. Figure 24 shows an
example of how the UCN handles Type 3 messages.

Type 3 Message Handling

UCN Node UCN Node
N “g
Get

Token
Transmit RDR Data - Receive
Message Message
Receive ~a— D218 ACK/INAK Transmit
Message Message

Pass

Token

10152

Type 3 messages use an option called an RWR or RDR message.
Occasionally the UCN Statistic displays refer to to these terms, which
mean the same thing. RDR means Read Data Response, while RWR
means Request With Response. For example, suppose a node wants a
parameter from another node. When an RDR Type 3 message requesting
datais sent to a destination node, it also sends atemporary delegation to
transmit on the network. Thisway the destination node can make an
immediate response to the requesting node. The response data message
causes the right to transmit to return to the node that originally sent the
RDR message. The RDR message permits some level of communication
with nontoken holding nodes for status and loading.

Continued on next page
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Types of Messages, continued

Summary
The two UCN message types are Type 1 and Type 3. Type 1 messages are
used for events, while Type 3 are typically used in parameter requests.
HPMs, APMs, PMs, LM, and SMs are event senders, while NIMs are
event receivers.

Some mechanisms must be in place by the network to control the amount

of UCN message traffic. These are the topics of our next discussion—
flow control and throttling.
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Statistical Correlations

Quick reference list

Y ou can use Figure 25 as a quick reference for statistical correlations.

Figure 25 Statistical Correlation
/ 12 Jul 96 @7:55:23 1
RPMM I0OL| HELP RESET LOCL STATISTICS
INFO STATISTICS FAGE TWO
LOCAL UCW STATISTICS - PAGE 1
IoM IOl
INFO (ANO COPY BUFFERS a (Q) TOTAL CABLE SWAPS 3315
(B)TOKEN ROTATION TIME ] (R)CABLE A SILENCE ]
VERS/ (ONO SUCCESSOR FOUND ] (S) CABLE B SILENCE ]
REVIS HSKED WHO FOLLOWS a 0 CABLE A NOISE a
(E)TOKEN PASSES FAILED a (U) CABLE B MWOISE a
CONTROL| (F)NOISE BITS ] (V) NO-RESPONSE ERRORS ]
CONFIG (G)CHECKSUM ERROR ] (W) UNEXPECTED RESPONSES ]
(HREFEATER ERROR a (X) ERRORS IM RESPONSES a
UCHN (1)PARTIAL FRAME 1 (Y) AUTO-RECONMECTS a
STATS ()RECEIVED FRAME TOO LONG ]
(K)ND RECEIVE BUFFERS ] LOCAL MESSRAGES ]
MAINT (LRECEIVE OVERRUN a MESSAGES SENT 5E855
SUPPORT DUPLICQTE RUWR a MESSAGES RECEIVED 7016
(NNULL RWR C(RESYNCH) 3 MESSAGES DISCARDED a
SOFT (O)TRANSMIT UNDERRUN a REPLY TIMEOUTS a
FAILURE] TRRNSNIT FRAME TOO LONG a
WO 1 P/S PRIMARY UCN CHANWEL CHAMNELE FILE POS RIGHT
WODE 15 STATUS S_0K UCW AUTO SWAP EMNABLE
TYFE APM PEGOPT WONREDUN
- J

10580

Description of listing

34

The columnsin Table 1 represent the following:

UCN health—Statistics represent a probable cause from the cabling
components (taps,cable, terminators, etc).

Hardware—Statistics represent a probable cause from the cabling or
other hardware problem, such as modem, grounding,and EMF.

Offnet—Statistics represent a probable cause from a node being
powered down, offnet, or in the ALIVE state.

Transactions—Statistics that can be used to monitor the number of
UCN transactions per node.

UCN traffic—Statistics represent a probable cause from a node being
overloaded by requests from the LCN, or UCN peer-to-peer traffic.
Note that UCN health can contribute to counts.

Continued on next page
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Statistical Correlations, continued

Quick reference guide

Causes vary in their effect on statistics, Table 1 isintended as a quick
reference guide. Y ou can trend the health of the communication system
using UCN statistics listed in Table 1.

As an example of how to reference the statistic on messages sent for APM
50n UCN 1, enter the following: $NMO01B05.UCNLSB(27). For
example, you can trend events using the UCN statistics parameters.

Parameter

$UCNLSB(1)
$UCNLSB(2)
$UCNLSB(3)
$UCNLSB(4)
$UCNLSB(5)
$UCNLSB(6)
$UCNLSB(7)
$UCNLSB(8)
$UCNLSB(9)
$UCNLSB(10)
$UCNLSB(11)
$UCNLSB(12)
$UCNLSB(13)
$UCNLSB(14)
$UCNLSB(15)
$UCNLSB(16)
$UCNLSB(17)
$UCNLSB(18)
$UCNLSB(19)
$UCNLSB(20)
$UCNLSB(21)
$UCNLSB(22)
$UCNLSB(23)
$UCNLSB(24)
$UCNLSB(43)

Continued on next page

Table1 Statistical Correlation
Iltem Description Health Hardware Offnet Transactn | Traffi
S c
A | No copy buffers X
B  Token rotation time X X X
C | No successor found X X X
D  Asked who follows X X X
E | Token passes failed X X X
F | Noise bits X X
G | Checksum error X X
H | Repeater error X X
I Partial frame X X
J  Received frame too long
K | No receive buffers X
L | Receive overrun X
M | Duplicate RWR
N | Null RWR (Resynch) X X X
O | Transmit underrun X
P | Transmit frame too long
Q | Total cable swaps
R | Cable A silence X X
S | Cable B silence X X
T | Cable A noise X X
U | Cable B noise X X
V | No response errors X X X
W | Unexpected responses X
X | Errors in response X X
Y  Auto reconnects X X
9/98 Interpret UCN Communications L53687.06
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Statistical Correlations, continued

Quick reference
guide, continued

Tablel

Item

NN N N N

36

Description Health

Local messages
Messages sent
Messages received
Messages discarded

Reply timeouts

Statistical Correlation, continued

Hardware

Offnet Transactn
S

Traffi
C

Parameter

$UCNLSB(26)
$UCNLSB(27)
$UCNLSB(28)
$UCNLSB(29)
$UCNLSB(42)

Interpret UCN Communications  L53687.06
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Statistical Correlations, continued

UCN Network Status

display
The display in Figure 26 shows the UCN node status for node addresses 1
through 16. Similar displays exist for node addresses greater than 16.

The statistics displayed are obtained from each individual node on the
UCN. Itisan abbreviated list of the information available from the UCN
Status display and the local UCN statistic displays.

Figure 26 UCN Statistics—Network Display

MAKE SELECTION 14 Dct 15:23:08 2

UCHW STATISTICS - WETWORK ae3

WO TYP CBL A B A B SWAP NWOISE FRAME PASS CKSUM REPTR AUTO TIME SYNCH
SIL SIL WSY NSY DIS. COUNT FRAGS RPTS ERRS ERRS RECON STATUS

1 NIM A * ] @ @ ] @ @ LCN_DK
2
3 PH A * ] @ a ] a ]
4 PH A * ] @ a ] a ]
5 APM A * * ] @ a ] a @ 0K
6 APM A * ] @ @ ] 1] @ 0K
.
g8
9
1@
11
12
13
14
15
16
Select 1-16 | 17-32 TestiSel | TestiSel | Enable | Disable | Reset ENTER | ALL
Nodes 33-48 | 49-64 Cable A | Cable B | Swap Swap Stats WODES
- J

33054
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Flow and Error Control

Introduction

Implementation of
control

Statistical
representation

The number of event messages a UCN node sends should not overwhelm
the event-receiving NIM. The techniquesto prevent this are flow and
error control.

For Type 3 messages, flow control and error control isimplemented in the
LLC layer. For event messages (Type 1) to the NIM, the flow control is
implemented in the higher layers. Two throttling scenarios to consider
then are when aNIM is at threshold, or when an event sender has
exceeded threshold.

Refer to Figure 27 for the discussion that follows on flow and error
control. When a concept is discussed that refersto a statistic, a superscript
letter, A-Z , appears next to the topic. Table 2 describes each statistic and
lists its parameter name.

Figure 27 UCN Statistics, Page 2 (BJUCNL SB)
Jul "5 oes:ez:lz 1
LOCAL UCH STATISTICS - PAGE 2
HPMM IOL HELP RESET LOCL STATISTICS
INFO STATISTICS PAGE ONE
I0M I0L EVENT SENDER STATISTICS PERFORMANCE STATISTICS
INFD
(P)MESSAGES SENT 304638 COMM PROCESSOR CPU FREE 78.8 ¥
UERS/ (B)MESSAGES RETRIED ] CTRL PROCESSOR CPU FREE 94.2 %
REVIS (ORECEIVER DROPPED i I/0 LINK BANDWIDTH FREE 81.8 ¥
(DNAKS RECEIVED )
CONTROLE)THROTTLING REQUESTED i
CONFIG(PMUMBER OF EVENT RCURS 1
UCN
STATS
TIME SYNCH STATUS TIME SYNCH STATISTICS
MAINT UCN DATE 12 Jul 1996 SYNCH ERRORS 0
SUPPORT| UCM TIME @8:02:10 LOST MESSAGES @
SYNCHER NODE 1 CLOCK ERRORS 0
SOFT CURRENT STATE FAILED DRIFT THRESHOLD 0
FATLUREQDORIFT vaALUE @
CN 1 P/S PRIMARY UCN CHANNEL  CHAMNELE FILE POS FILE_1
O0E 19 STATUS OK UCN AUTO SWAP ENABLE
TYPE HPM PKGOPT REDUN_2F
10585
Continued on next page
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Flow and Error Control, continued

Cross reference

Thelisting for statistics (Page 2) arelisted in Table 2.

Table 2 Statistic Parameters
Item Description Parameter

A Messages sent $UCNLSB(30)
B Messages retried $UCNLSB(31)
C Receiver dropped $UCNLSB(32)
D NAKS received $UCNLSB(33)
E Throttling requested $UCNLSB(34)
F Number of event receivers $SUCNLSB(43)
G COMM Processor CPU Free % | SUCNSLB(35)
H CTRL Processor CPU Free % $SUCNLSB(36)
I I/O Link Bandwidth Free % $UCNLSB(37)
J Drift value SUCNLSB(47)
K Synch errors $UCNLSB(45)
L Lost messages $UCNLSB(48)
M Clock errors

N Drift threshold $UCNLSB(46)

NIM event flow control

Negative acknowledge

9/98

When aNIM reaches a buffer threshold it sends awarningK: E that the
number of buffers used for events exceeds the threshold. The NIM
broadcasts the warning message to all event senders. Thistechniqueis
called NIM back-pressure. The event senders will delay sending eventsto
the NIM for afew seconds, so the NIM can catch up. The NIM back-
pressures when multiple nodes send too many events to the NIM, or when
a single node sends too many events to the NIM.

When a single node exceeds the numbers of events permitted per node, the

NIM also sends a negative acknowledgement (NAK)L: D and discards the

events. Thisisthe NIM’s way of telling the sending node that it had

received the message but was not able to handle it. In this case, the event
sender retries after several seconds to send the event(s) again.

Continued on next page
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Flow and Error Control, continued

Event throttling

TOOLKIT displays

40

Event senders (HPM, APM, PM, LM, and SMs) are rate-limited to a
designated number of events (such as alarm conditions and status changes)
per second. After reaching the threshold is reached (that is, a node
exceeded the number of eventsit is permitted to send), the node delays
additional transmissions until the rate can be met.

UCN dtatistics are also accessible from TOOLKIT displays:
+ UCNCOMM—A global view of UCN cable statistics (Figure 28)
« UCNEVENT—A global view of UCN event statistics (Figure 29)

Additional UCN TOOLKIT displays are discussed in another course
module, “Use UCN Toolkit Displays.” The displays use statistics
provided in the $UCNLSB format.

Continued on next page
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Flow and Error Control, continued

TOOLKIT displays,
continued

Figure 28 UCNCOMM Example
(’V 12 Jul 96 08:03:34 <T\

PERFMENU - MENU OF PERFORMAMNCE AND LOADING DISPLAYS SELECT SELECT R500
OR PAGE 1F0OR PAGE 2
DATACHNG | BEER EaRRReFER BR TR YaLue CLOKSTAT | SHBuTRG HOBES " SSNCH, FRECET
AND TRANSLATE STATUS
NODEPERF |"R"EER"NoBE7O% "S0F DATe FOR PNGOETAIL [ ARBULARRACTERDETYEsOFERATION
UERTRNG | J551°oBERVTEQRANETES BOT%  [TTREND -AREMBLBARE BN NS BREmaTION
ODATA CHANGE CAPABILITY
STRWERD [ HE8eETALR X0 DIsPLAve TOP I TEETATL | FABUENReRET et HtsoreRaTION

-ALL LCN NOODE CPUFREE WALUES - TREND DATA_ON_HM_OPERATION
CPUCHKR ["UZTH "CHECKER® HILIGHTING HMTREND |"ANG CHARACTERISTICS

-ALL LCN NODE PARSEC WALUES |
PARCHKR  "l{TTH "CHECKER" HILIGHTING HISGRPS

FERFCRYR |03ty Gk 2RE - HEAEL S8R 405V [STTCONFT |

-ALL LCN NODE HEAPMIN WALUES -DISPLAY UCN COMM RELATED DATA
HERPMIN ["{ZTH "CHECKER" HILIGHTING UCNCOMM  |"aNB GPERATION STATISTICS

_ALL LCN NODE HEAPFRAG_WALUES _DISPLAY UCN EVENT TYPE DATA
HEAPFRAG |"{{TTH "CHECKER" HILIGHTING UCNEVENT |"ANf GPERATION GHARACTERISTICS

CHKPTIME | 2F
b= 01 Mar 07:57:45 ;\\
AMDETAIL [ AR
AMTUCHCOMM - UCN LOCAL STATISTICS ON COMMUNICATION OPERATIONS FROM SUCNLSE R59D
SELECT FOR SELECT TO SPECIFY THE BLOCK OF START/STOP RESET
AMTREND | AR|uch/nin # DISFLAYED UCN ADDRESSES 1 SEC UPDATE COMMAND
ENTER NODES | [ NODES | MODES [MODES | MIMB3 [EMBL |[STOP RESET |[PERF
UCHANIM # B1-16 17-32 33-48 49-64 PARSEC | FAST FAST LOCAL [|MENL
7 510.13 | UPDT | | UPDT STATS
; MOFINA lE SEC IZFLA UPDATE NOT
SELECT 1-4 COONTS FOR FAST UPDATE In®
UCHN 0 FSKD [TOKN ROISEEHKS RPTR PART PUT RECURpTQT LELA CELE LCBLA CELE
NODE EUCC WHO Pass BITS ERR ERR FRAM F PYRUNEEL BIL EIL NOISEMOISE
W [ TYPE FND FOLL FAIL EUFRS EUFRS
B3 [LM  Jrerrfrrrrfrrrr frrrr frrrr jrrrr jrrer et ferer frree
34
B5 | LM 0 0 a ) 0 0 0 [ I EE] 0 0 ] a
e]3
7 | APM TTTT TTTT PTTTOTTTIT IPTIT PTTT OPTTT OTTTT OMTIT ITTTT
c}:
k9
Ho
M1
2
M3 | pM 0 ] a 0 0 ] ] ] L EE ] ] a a
M4
WS [ NIM 7?77 [f727 [P777 7777 RP7? [777 [R777 [F777 [f777 77
HE
M7
M8
MOTE NI Y=s NOT _HARNDLCED EY E ET OMHAND . FLAGGED FLAGGED
"FOREIGN" TYPES LILL CAUSE ERROR SILENT NOTISY

Continued on next page
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Flow and Error Control, continued

TOOLKIT displays,

continued

Figure 29

UCNEVENT Example

//'

12 Jul 96 @8:03:34 <:>

PERFMENU - MENU OF PERFORMANCE AND LOADING DISPLAYS [ SELECT SELECT R500
OR PAGE 1FNR PAGE 2
OATACHNG | BEZRY M EaRRReFER BR T baLue CLOKSTAT | sHAuEhE Robe NER, CRERRLION
AND TRANSLATI ATUS
NODEPERF [[RT*EERNoBEIOR PSP BATA FOR  INGDETAIL [TARE'EARRARTERDE ¥R O ERATION
QUIKTRND [[EENCSEREYTSEARANRIEE RAD® [ NGTREND [ ARE"BuRRARCER 47 REERATION
DATA CHANGE CAPABILITY
SLNMENU [LENETRIRGTTC DISPLAYS TOP  THWOETAIL [TARBVEARRRATARREHH OPERATION
CPUCHKR [ OEfu"FENEBRERRHEREEAYERE®® [HMTREND [ ARG"BuRRAR ERHY REERATION
PARCHKR [ 0L FEuEERERF"RIEECHTENE® [ HISGRPS [ REIRE LR fYELRATION "cGRORRY
UNIT AND GROUP NUMEER
HERFCHKR [OEfu"FEuERREREATEEER-TAEYE® [ SLTCONFG [RRE EANF AR hETH RRREGARETTON
HERPMIN [ OEruFEuERRERMATIIEATIRES® [UCNCOMM [ RRE"GRLrATYok EYAFEET1IER 070
HEAFFRAG [ OEru Sl ERRER T EATEEERYAEYE® [UCNEVENT [ RRE HRLRA ok ENARAL T ERDE T cs
CHRPTINE [ REEREAY GHD, CHANEE THE HM NIMTREND | 1RGP, BATA QN NIU QPERATION
AMDETAIL 81 MWar Q8:00:33 ;\\
AMTREND UCNEVENT - UCN "EVENT & MESSAGE" ACTIWITY DATA FROW SUCHNLSBCI) R500
SELECT FOR SELECT TO SPECIFY THE ELOCK OF UCH_ COMH ESE
UGHAMIN # DISFLAYED UGHW ADDRESSES STATISTICS COMMAND
ENTER NODES NODES NODES WOOES NIME3 CALL RESET PERF
\\ UCH NO. B1l-1E 17-32 33-48 49-g4 FARSEC CHC O LOCAL MENU
7 472,80 DISPLAY| | STATS
MOMIMAL L& SECOMND DISFLAY UPDATE N?ﬁls
Lcn OODE MO NEXPERR LoOc SCS MECS SES REPLYEWNTSEWNT EYNTSHEGS EVENTEWENT
OODETYPE RESF RESP DN MSGs FENT RCVEDPISC TIME [ENT EUFR LOST DUPL ODE RETRY
# ERE FES SBENT ur OvEN THRTL
33 LM TTTTIrTIITTIIITTIIIEIITITTIITOTITITITIIpPTITTIIPOTTIIOETITITITOIITITIOITITITMOITING O
34
35 LM of o 8o op3eagpaeiel 1| oRz4sz| e 8 o e 22
36
R AR A A AR A R A A A A R A A
39
39
40
1
q2
43 PH g2112 1] ] ap177eE9192 1] ap259a@ 4] @ [1) 1} ]
44
LT T O o O O o O O e O O P O O B [ O O ol B e [ O o o B A d FO O ] [ S i Fa oS
46
47
48
MOTE-RESET COMMAMND DOES NOT RESET NIM STATISTICS. "FOREIGM" TYPES CAUSE ERRORT
33056
Continued on next page
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Flow and Error Control, continued

9/98

-

DIRECTIONS—At this point in the course module, you are ready to
review additional information about the UCN Statistics display provided
in the UCN Guidelines manual or the Service Manual for the specific
UCN node. Your course manager may decide to review the statistic
descriptions in a classroom discussion. This discussion is intended to
show how the UCN statistics help you manage your system.

If time permits, your course manager may also describe the UCN
Exerciser, a diagnostic used to find communication faults on the UCN.
The statistics you have discovered thus far helps you interpret what and
how the UCN Exerciser is used.
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Time Synchronization and Sequence of Events

Introduction

What sequence of
events means

Why use sequence of
events ?

44

This section gives an overview of time synchronization and sequence of
events. Time synchronization is required when Sequence of Events 10Ps
areinstalled inan APM or HPM. The discussion that followsfirst reviews
the Sequence of Events function.

The term “Sequence of Events” originated in the power generation
industry to identify the order of occurrence of a number of physical
events. These are normally digital inputs from various parts of a power
plant. The purpose is to determine from a printed Sequence of Events
journal which event occurred first to shut down the power plant. The
APM/HPM’s Digital Input Sequence of Events point provides you this
method of monitoring events on a “first out” basis.

Using the Sequence of Events data can assist companies to prevent future
incidents. All industries can use Sequence of Events to help analyze
abnormal process events, such as a compressor tripping.
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Time Synchronization and Sequence of Events, continued

Summary of

functionality
Figure 30 summarizes the Sequence of Events functionality from an
overall system view.

Figure 30 System View of APM Seguence of Events

LCN UCN I/O Link
cG APMM SOE IOP 1
or
* Event-Initiated Reports HPMM SOE IOP 1
» Report Output to Files
NIM .
I/O Link
APMM SOE IOP 1
or
HPMM SOE IOP [
LCN
CLOCK| UCN I/O Link
HM APMM SOE IOP 1
or
SOE Journal HPMM SOE I0P {H
* Point ID
* Point Parameter NIM
* State Text I/O Link
* Unit
« Time of Occurrence APMM SOE I0P
* 1 ms Resolution or
HPMM SOE IOP [
LCN/UCN Time I/O Link Time DI SOE Processor (IOP)
Synchronization Synchronization « 32 DI SOE Points
* NIM EPNI 200 Microsecond
— Time Synch Hardware Sampling
— Time of Day (from LCN) » 50 SOE State

Changes/Second
 Configurable Contact

Suppression
 Configurable Change

Delay

7918

Continued on next page
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Time Synchronization and Sequence of Events, continued

Summary of how SOE
works

How is time
synchronized?

Network time
synchronization

46

The Digital Input Sequence of Events |OP samples inputs at the field
termination assembly. The changeisread from the field termination
assembly to the IOP. The APMM or HPMM collects the time stamped
event from the IOP and broadcasts it to the Network Interface Module.
The Network Interface Module sends the event to the LCN whereit is
journaled at the History Module.

To provide reliable data, the LCN timeis used as areference for the whole
system, including the UCNs. The NIM uses two time synchronization
message commands:

» timesynch—which starts the time synchronization process.

» synchtime—which uses the LCN transmission time of the previous
timesynch message to calculate the correct LCN time reference.

These two messages are referred to occasionally in the statistical
descriptions.

Network time synchronization is accomplished as follows:

1. The NIM transfers LCN time to the APMM/HPMMs through periodic
time synchronization commands over the UCN.

2. The APMM/HPMMs s in turn broadcast periodic time synchronization
commands to all the IOPs residing on their I/O Link. These
commands are based on the last received UCN time synchronization
command.

Thus the Digital Input Sequence of Events IOP contains the current time
as broadcast from the APMM/HPMM.

Continued on next page
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Time Synchronization and Sequence of Events, continued

Figure 31 Network Time Synchronization

LCN UCN I/0 Link
@ —— |
v Vs SOE I0P
| APMM/
@ HPMM \—> SOE I0P
L1 NIM .
I/0 Link

@ —| SOE IOP

| APMM/

ol
HPMM | N\

—» SOE IOP

8218

Timesynching status
An engineer enables time synchronization during NIM configuration.
Y ou can easily verify time synchronization status from the statistics

displays.

Continued on next page
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Time Synchronization and Sequence of Events, continued

Figure 32

Time Synch Information on the Local UCN Statistics Display

MAKE SELECTION

UCN CABLE STATUS: 0K

12 Jul 96 06:04:31 1

UCN CONTROL STATE: BASIC
UCN AUTO CHECKPNT: INHIBIT
CHECKPNT: DISABLE

UCN 01 STATUS

NIN AUT

oL NIN 02[fi5 APH |13 HPI
0K 5.0k 0
BACKUP

i
K

0AD/5AVE]
RESTORE

CONTROL | [ AUT!
staTes || chec

TETALL

T W CABLE| [ RN
s STATUS

SLaT
KT | [ sTatus TATES SUNMARY

MAKE SELECTION

N\

ucn
STATS

W O0UR
CONFIG

-

13 Jul 13:27:28 4

UCH ORIVER DATA :
PROTOCOL VERSION : @0 PROTOCOL REVISION : @L  WODEM REV : 26
UCN LLC VERSION : 28  UCN LLC REVISION : 14 TBC REV : 08

ORIVER VERSION : 28  DRIVER REVISION : 14
NUMBER OF EVENT RECEIVERS : 000

TOKEN RING MEMBER 7 YES

11 Jul 96 08:32:02 :\“‘//,/’//4
STATISTICY
LOCAL UCH STATISTICS - PAGE 1
NO COPY BUFFERS 0 TOTAL CABLE SWAPS /!
S I e
NO SUCCESSOR FOUND 41 CABLE B SILENCE TYPE NIN
ASKED KO FOLLOVS 16 CABLE A NOISE )
TOKEN PASSES FAILED 30 CABLE B NOISE ?
I NOISE BIT 381 NO-RESPONSE ERRORS 45688
EPEATER ERROR 0 ERRORS IN RESPONSES °
THOUR| PARTIAL FRAME 17448 AUTO-RECONNECTS o
RECEIVED FRAME TOO LONG []
NO RECEIVE BUFFERS 0 LOCAL WESSAGES 20831
RECEIVE OVERRUN [} MESSAGES SENT 29092
DUPLICATE RUR 0 MESSAGES RECEIVED 45962
NULL RUR (RESYNCH) 4 MESSAGES DISCARDED ?
TRANSHIT UNDERRUN 0 REPLY TINEOUTS 2
TRANSHIT FRAME T00 LONG  ©
P/S  PRINARY UCN CHANNEL  CHANNELA
NODE 1 STATUS 0K UCN AUTO SWAP ENABLE
THPE non \
11 Jul L PB:32:38 1
LOCAL UCN STATISTICS - PAGE 2
TISTICY

UCN
STATS

‘ HELF ‘

RESET LOCL STA
STATISTICS PA

GE ONE

EVENT RECEIVER STATIS
MESSAGES RECEIVED
MESSAGES NOT ACK*®D
MESSAGE BUFFER OVERRUN

CNAK D)
MESSAGE DUPLICATE
AT NODE THROTTLE

THRESHOLD

TICS

52645
@
]

Time Synch
Information

AT NODE NAK THRESHOLD ]
FIM OVR LOST MESSAGES
CONFIG
TIME SYNCH STATUS TIME SYNCH STATISTICS
UCN DATE 11 Jul 1936 SYNCH ERRORS ]
UCN TIME 08:32:36 LOST MESSAGES a
(::)I SYNCHER NODE 1 CLOCK ERRORS 1]
CURRENT STHTE FAILED DRIFT THRESHOLD @
ORIFT VALUE @

PsS

PRIMARY UCN CHANNEL

CHANNELA

Status of LCN Clock

NODE 1
TYPE NIM

N

STATUS OK

UCH AUTO SWAP ENABLE

J

9611
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Time Synchronization and Sequence of Events, continued

Synchronization is
important

Best NIM wins!

9/98

From this brief discussion, you can see the important role the LCN clock

has in providing your system the most reliable data possible. Periodic
maintenance checks should include checking the LCN clock’s health.
Your normal checks can include calling up the standard clock displays, as
shown in Figure 32.

The lowest addressed NIM becomes the syncher NIM when it has the best
combination of

* EPNI over PNI boards

* OK LCN clock over bad LCN clock

» Time synchronization enabled.

The other NIMs monitor the synching process.

Continued on next page
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Time Synchronization and Sequence of Events, continued

Time synching status

information

Table 3
Status
INITIAL

FAILED

DEGRADED

LCN BAD

LCN OK

OK

SYNC
FAILED

50

Table 3 lists the status information you could expect to see in the current

state field.
Time Synch Statuses

Description

The node is waiting for the first complete
UCN synch operation.

Represents the maximum time without a
complete UCN synch operation, either
after initialization or while running.

The timebase of this node is degraded
because of a computed or suspected
problem.

UCN synch operations are taking place
regularly, but the syncher NIM's clock is
not synched with its LCN clock.

UCN synch operations are taking place
regularly, and the syncher NIM'’s clock is
properly synched with its LCN clock.

This status is reported by APMMs and
NIMs when the UCN time synchronization
commands are working properly.

Clock not pinned or external.

Comments/possible causes.........

The initial state is reached on initial load and
after a NIM syncher gives up mastership. In
other words, INITIAL means that synching has
not started.

Any NIM that does not have an EPNI. Failed is
also reported when 30 minutes have elapsed
without a valid UCN synchronization.

Degraded is reported when 10 minutes has
elapsed without a valid UCN synchronization.
In nonsyncher NIMs and APMM/HPMMs, an
excessive time without a complete UCN time
synch operation has elapsed. To correct this,

« first, check the UCN Communication Status
display to identify the problem,

« if the first step does not resolve the
problem, call up the local statistics display of
the affected node to identify the problem.

This status is reported only by the syncher
NIM.

This status is reported only by the syncher
NIM.
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Troubleshooting UCN Time Synchronization

Introduction
Y our troubleshooting technique can eliminate easily corrected causes,
using standard displays available on your TPS system. Your approachisa
“top down” approach that includes

» checking the LCN clock performance, then
» examining the whole UCN network, and finally
» checking suspect UCN nodes.

Procedure
Table 4 summarizes UCN time synchronization troubleshooting.
Table 4 Time Synchronization Troubleshooting
Step Action

1 Use the Toolkit LCN clock troubleshooting displays. To call up the LCN clock displays, press the
[SCHEM] schematic key, then enter PERFMENU, select the clock targets from the menu.

» Verify that there is both a master and slave clock source.
» You must fix any LCN clock problems before you can correct any UCN problems.

2 Use the UCN Communication Status display to check the time synchronization status of all NIMs
and APMM/HPMMs.To call up the UCN Communication Status display, call up the UCN Status

UCN CABLE t t Next select th UCN COMM t t
STATUS arget. Next select the STATUS arge

display, Select the

¢ Only one NIM (the syncher NIM) should show either LCN_OK or LCN_FAIL.
¢ Other nodes (APMMs or HPMMs) should show OK.
« Double cable faults generally prevent synching, single cable faults are acceptable.
Refer to Table 3 for an interpretation of DEGRADED, FAILED, and INITIAL statuses.
3 Use the UCN Communication Statistics display for the NIM. To call up the UCN Communication

L . . DETAIL UCN
Statistics display, call up the UCN Status display, select the | o1\ 1| target, selectthe | o1/ 1o

STATISTICS
PAGE TWO

target, then select the target.

 Identify whether any clock errors or excessive drift has occurred.

* Refer to Table 4-4 and Table 4-8 in Appendix A for additional details on interpreting the clock
statistics.

« Diagnosing the problem can include shutting down the current syncher NIM and letting the
secondary NIM pick up the synching tasks. NOTE THAT THIS STEP WILL CAUSE
TEMPORARY LOSS OF VIEW TO THE PROCESS.

« Diagnosing the problem may also include calling up System Maintenance displays, getting the
current revision levels of EPNI boards, and then calling TAC for further assistance.

4 Use the APMM/HPMM Soft Failure display. To call up the APMM/HPMM Soft Failure display, call

DETAIL] o [ SOFT
sTATUS| '@r9et selectine | ep, yre

up the UCN Status display, select the target.

« Look for hard clock problems, the APMM/HPMM will failover if the primary has a timesynch
clock problem.

¢ An APMM/HPMM Modem crystal or Communication Processor crystal problem will cause a
clock problem to be reported.
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UCN Cable Handling

Cable Swapping Algorithm

Token bus controller

Design of the
algorithm

Tasks performed by
node

9/98

In aUCN node, the Token Bus Controller (TBC) isresponsible for
performing Medium Access Control (MAC) functions. The TBC used on
the UCN (Motorola MC68824) is designed according to the IEEE 802.4
specification to perform token-passing functions on asingle cable.
Honeywell, however, requires cable redundancy on the UCN to ensure
that communication continues in the case of afault on one cable.

Honeywell has added a proprietary extension for redundancy, called the
Cable Swapping algorithm, to the MAC layer as shown in Figure 1. This
algorithm enables a node to detect a faulty cable and swap to the
redundant cable.

The design of the UCN cable swapping algorithm is based on the
following:

* |IEEE 802.4 token-passing protocol

* Motorola Token Bus Controller (TBC) MC68824
» Concord Data Systems carrierband modem

* Properties of the UCN.

The Concord Data Systems modem enables a UCN node to transmit on
two cables. The TBC is designed to listen to a single cable at a time. The

cable swapping algorithm for UCN nodes assumes that all nodes are
listening on the same cable at the same time.

The cable swapping algorithm uses information supplied by the TBC to

enable a node to perform the following tasks:
* identify a healthy cable upon joining the network,
 periodically test the health of each cable during normal operations,

+ detect specific fault conditions on the UCN and swap to the redundant

cable if necessary,

* test the inactive cable before swapping to make it the active cable
(R430 and later).

Continued on next page
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Cable Swapping Algorithm, continued

Where is the cable
algorithm?

Each node is
independent

Nodes in the ALIVE
state

54

The TBC in each node generates hardware interrupts upon detection of
problems related to

» hardware malfunctions,
* network conditions, and
» problems with transmitting and receiving messages.

These interrupts are serviced by the LLC. The cable-swapping algorithm
for the UCN is implemented in the LLC. The TBC and LLC firmware
reside on the EPNI board for the NIM, the COMM/CTRL board for the
HPM, the COMM board for the APM/PM, and the PLC card for the LM.

Some of these interrupts may result in a cable swap, while others may
cause an autoreconnect attempt.

The cable-swapping algorithm is run independently in each node. Once a
cable fault has been detected, each node will react depending on certain
conditions as seen from that node; therefore, it may take several seconds
for all nodes to agree on which cable is faulty.

Nodes in the ALIVE state are not token-passing members of the network,
but are in the listen-only mode; however, the cable swapping algorithm
guarantees that the node will be able to identify the healthy cable in the
instance of a cable fault.

The NIM reads the status of all other nodes every 6 seconds. The cable-
swapping algorithm in an ALIVE (listen only) node will swap the cable
every 8 seconds until a valid frame is received on one of the cables.
Because the NIM is reading statuses at 6-second intervals, there should be
traffic within an 8-second interval on a healthy cable.
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Normal UCN Cable Operations

UCN cable handling
node

R430 configuration
restriction

9/98

The lowest numbered node on the UCN is responsible for sending the
following cable commands:

Periodic cable-swap command,
Cable-alignment command.

According to UCN addressing guidelines, the lowest numbered node must
be the NIM. Although other UCN nodes are capable of performing cable
swapping responsibilities, the NIM is preferred because:

recovery from certain communication failures is affected if the NIM is
not the lowest numbered node,

the NIM is the UCN node that an operator can access from the LCN in
the case of a fault,

cable-swapping responsibilities would add processing overhead to a
process-connected node, which is not desirable.

On R430 and later, the following UCN configuration rules must be
followed:

The lowest UCN-addressed device on the UCN must be a NIM (see
explanation above).

All NIMs (on a physical UCN) should be configured with UCN
addresses that are lower than all other device types on the network.
This is not an absolute requirement, but recovery from some
communication failure scenarios can be affected if this guideline is not
followed.

All devices connected to a physical UCN must be configured on all
logical NIMs on this physical UCN. This is required for backup cable
testing and fault recovery to function properly in some failure
scenarios.

The drop cables for a given node should be connected to the same
(corresponding) port on the A cable tap as on the B cable tap. Failure
to do so introduces a slight timing differential between redundant nodes
and can cause problems during cable fault-recovery scenarios.

Continued on next page
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Normal UCN Cable Operations, continued

Automatic periodic

cable testing and

swap
Normally, automatic cable switching (swap) is enabled; consequently, the
Cable Master node sends cable swap commands. On R430 and | ater,
automatic cable swap occurs every five minutes. The Cable Master node
tests the alternate (inactive) cable immediately before commanding the
entire network to swap. The Cable Master node does not send the swap
cable command if the aternate cable network has a problem (detected by
any node on the network); instead, a System Status alarm annunciates the
cable error and indicates the error on the UCN displays.

The Cable Master node initiates the automatic cable testing sequence and
all loaded nodes on the network participate in the test process. The total
automatic cable swap operation actually consists of first testing the backup
cable and then swapping to it.

The automatic cable testing istied directly to automatic cable swapping.
If automatic cable swapping is disabled, the automatic testing of the
alternate cableis also disabled.

Cable alignment
command

For the fault-detection algorithms to accurately identify cable problems, it
isimportant that all nodes listen on the same cable at the same time.

In addition to the periodic cable-swap command, the lowest numbered
node multicasts a cable-alignment command every 10 seconds.

The cable-alignment command:

» forces the nodes on the UCN to swap to the cable specified by that
node, and

« aligns newly added nodes (just loaded) to the active cable.

ALIVE nodes
Although nodes in the ALIVE state are not token passers but listeners
only, they do receive the periodic cable-swap and cable-alignment
commands. This ensures that nodes entering the ring will select the
correct cable for listening.

Continued on next page
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Normal UCN Cable Operations, continued

When is periodic
swapping disabled?

Network status check

9/98

Before R430, if one or more nodes on the UCN detect cable errors,
periodic swapping will be disabled. If one or more nodes have cable swap
disabled, normal periodic cable swapping will not occur.

On R430 and later, the system does not disable cable swapping and cable
commands cannot be sent to individual nodes, only to the entire network.
Before R430, cable swapping could be performed and disabled on a node
basis by the operator (Note that single node cable-swap disabling is not
recommended.).

During normal network operations, the status of the network is checked
every 300 msec in order to detect low occurrence noise that impacts
network performance without causing a collapse of the tokenring. If
noise bursts or frame fragments over a predetermined threshold occur
within a 900 msec interval (3 consecutive 300 msec periods), a cable swap
is performed.
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Backup Cable Testing

Automatic cable
testing description

Manual initiation of
cable test and swap

58

The automatic cable testing that occurs immediately before an automatic
cable swap is actually a sequence of tests. Each loaded node on the
network will (in turn) send atest message to all other nodes. The
receiving nodes will respond to the sending node if they received the
message and it was error free (including noise). The testing sequence
starts with the lowest node number and finishes when it reaches the
highest configured node number.

The time required to run the cable test for each node is approximately 2
milliseconds. A period of timeisallocated for each node number starting
with the lowest configured node number through the highest configured
node number.

The sequenced tests (testing by each node) are separated in time by
approximately 300 milliseconds to minimize the impact on UCN
operational throughput. The total test time can be quickly calculated by
taking the highest node number, then multiplying thistotal by 300
milliseconds. If 64 nodes exist, this time calculates to 19.2 seconds.

Gaps in the sequence of configured node numberswill result in total test
time being longer than if the same nodes were using consecutive numbers
and ending with alower node number.

It is possible to manually initiate a test sequence and swap UCN cables.
This functionality is most useful when troubleshooting. The following
targets on the UCN Status display (or UCN COMM Status display) are
used for this purpose.

TEST / SEL
CABLEA

This target initiates (through the Cable Master node) a backup cable test
sequence followed by a swap to cable A. If the system is already on cable
A, the backup cable (B) istested and cable A remains selected.

TEST / SEL
CABLEB

This target initiates (through the Cable Master node) a backup cable test
sequence followed by a swap to cable B. If the system is aready on cable
B, the backup cable (A) istested and cable B remains sel ected.

Continued on next page
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Backup Cable Testing, continued

Manual initiation of
cable test and swap,
continued

| ATTENTION

Time delay associated
with manual cable
swaps

9/98

The above commands are most frequently used while troubleshooting with
automatic cable swap is disabled; however, they are functional while
automatic cable swap is enabled and simply cause an additional test
sequence and cable swap when used.

It must be understood that selecting the Tg EBI-ZES% and ng(il_

targets and initiating their action by selecting the | ENTER| target, does

not produce an immediate visible result of cable swap/selection as viewed
on the UCN status display. Time will first be consumed for the backup
cable test sequence and then the cable selection isdone. The time delay
could add up to a maximum of about 20 seconds (depending on the
highest configured node number).

The above manual cable commands must be followed by a bit of patience
to see/obtain the results. A good practice isto provide 25 seconds (on
large UCNs with high node numbers) for these commands to have their
effect. If the same errors continue to exist, there may never be any visual
feedback that the command has compl eted.

Continued on next page
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Backup Cable Testing, continued

Manual initiation of
single node backup
cable test

60

Manual initiation of a single node backup cable test is possible through the
use of the following target on the UCN Status display. Thistarget is
available only when a specific UCN device is selected (instead of ALL
NODES).

BACKUP
CABLETST

Selecting thistarget (and initiating its action by selecting |[ENTER| )
causes the selected UCN node to send a test message (on the backup
cable) to al other nodes. The receiving nodes will respond to the sending
node if they received the message and it was error free (including noise).
There is no automatic sequencing to the other nodes.

The above manual command is normally used for troubleshooting when
the automatic cable swap has been purposely disabled. It allowsthe
experienced troubleshooter to see the results after any selected node
transmits on the backup cable. The repetitive use of this command
(through different nodes) assists the troubleshooter to isolate problemsto a
specific node (or group of nodes).

Interpret UCN Communications  L53687.06 9/98



Cable Fault Detection

Purpose

Upon fault detection

After receiving a cable
swap command

9/98

The purpose of UCN fault-detection agorithm is to accomplish the results
listed in Table 5.

Table5 Cable Fault Detection Results
Cable Fault Result
Single cable fault All nodes continue with no loss of communication

or performance.

Multiple faults to one cable | All nodes continue with no loss of communication

or performance.

Two different cable faults  Nonredundant nodes:

« Control functions continue

e Communication between nodes may be
impacted

Redundant nodes:

« In some cases, the node may fall itself.

Upon detecting a cable fault, a node performs the following sequence:
» swaps to the redundant cable (for listening), and
* reports the cable fault to the Cable Master node.

The Cable Master node multicasts a cable-swap command to force all
nodes to the healthy cable.

R430 and later allows autorecovery when the cable fault goes away.

After receiving a cable swap command from the Cable Master, the node
swaps to the commanded cable (for listening).

At the time of automatic cable swap, the Cable Master runs a cable test.
All nodes test the alternate cable and report problems; if there are no
problems, then the Cable Master issues a swap command.

A node may ignore a cable swap command if

 the node is already listening to the commanded cable,

» the node has already received the message, or

» the node has detected silence/noise on the commanded cable.

Continued on next page
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Cable Fault Detection, continued

Conditions causing
swap

62

Table 6 lists conditions detected by the cable-swapping algorithm that
cause a cable swap to beinitiated and the possible causes of those

conditions.
Table 6 Conditions Causing Swap
Condition Possible Causes
Silence e Faultin drop or trunk cable.

* Node is alone on the network.

» One NIM with other nodes in ALIVE state. In this case,
there is no token passing occurring. The NIM will read the
status of the nodes on the network every 6 seconds, which
causes traffic on the cables; however, the algorithm checks
for silence at much shorter intervals (about 96 msec).
Therefore silence will be detected in this situation.

Cannot pass
token

Node in possession of the token can't pass the token to its
successor or any other node because the trunk or drop
cable is faulty.

« A node entered the network but is the only token-passing
node (others may be ALIVE).

NOTE: If a node is unable to pass the token on either cable
because of noise, it will swap cables every 3 seconds until
token passing is successfully established on one of the cables.

Successor
changes

» Drop cable of successor node is faulty so can't receive
token. The node establishes a new successor, but by
swapping to the redundant cable the previous successor
can re-enter the ring on its healthy cable.

* A node’s successor goes OFFNET or is powered down.
The node swaps to the other cable, disables swapping, and
sends a message to other nodes to do the same. In some
cases, the nodes return to the original cable. Once nodes
stabilize on a cable, periodic cable swapping is enabled.

NOTE: If the successor change is caused by a new node
entering the token ring (its address is between the node and its
successor), no action is taken as this is a normal operation.

Token passing

* When token passing stops suddenly, it is assumed to be

stops because of one or more faults on the selected cable. By
swapping to the redundant cable, the token ring can be re-
established.
Noise e Faulty trunk cable.
* No termination.
NOTE: The thresholds are 25 noise bursts or frame fragments
within a 300 msec interval.
Low e Faulty hardware.
occnuorir;aence NOTE: The thresholds are 3 noise bursts or 2 frame fragments

in a 900 msec interval.

Continued on next page
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Cable Fault Detection, continued

After a cable swap
After a cable swap, the following sequence occurs:

» The 300 msec network check timer is delayed for 7 msec.

* Once token passing has been successfully established on the new cable,
the 300 msec timer is started.

« If the cable was swapped because of a fault, the suspected faulty cable
is tested for silence 900 msec after the swap. This allows enough time
for all nodes to successfully swap to the healthy cable and stabilize
network communications before testing the other cable. If silence is
detected on the faulty cable, this condition is reported.

» Following a cable swap caused by a cable fault, further cable swapping
is inhibited for 7.5 seconds to allow the network to stabilize after a
cable fault.
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Monitoring UCN Performance and Errors

Purpose

Monitor to establish a
base line

Monitor at routine
intervals

Partial frame errors

Expectations
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Monitoring of cable error statistics provides a means to detect atrend of
deterioration in a complete cable network or in an individual node on the
UCN. Planned action to correct a deteriorating UCN cable prevents
serious situations later. Sudden failures caused by cable damage or circuit
failure cannot be anticipated.

The UCN performance and error statistics should be monitored frequently
when the system is first placed on-process. Once all problems are
resolved, the normal running UCN statistics should be recorded to
establish a base line for later comparison.

The UCN error statistics should be monitored at routine intervals and
compared to the normal values for the site. After recording the error
statistics, the statistics should be reset because their values are cumulative.
The error rate over agiven timeisimportant whereas the total number of
errorsis not.

The normal cable swapping at 5-minute intervals can create the scenario
where apartial frame error will occur. Thiserror statistic can be safely
ignored if the error occurs only at the time of cable swap. The number of
cable swaps will closaly track the number of partial frame errorsin this
case.

The normal site environment is expected to cause an occasional
communication error and it will be reflected in the statistics. The system
is designed to operate reliably with an occasional error.

An occasional error will not cause a cable swap immediately. The
automatic swap to the backup cable (caused by errors) occurs only when
the error threshold on a cable reaches the point where it could impact
successful system operation.
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NIM Addressing and Physical UCN Cabling

NIM UCN address
pinning

| ATTENTION

Physical cable
configuration

9/98

The NIM has UCN address pinning jumpers on the paddle board that
connectsto the UCN. The address created by these jumpersis used only
in an off-line test mode. The NIM off-line test mode is used during UCN
installation checkout.

It is suggested that the pinned NIM UCN address match the normal
software-configured address to prevent possible confusion during off-line
testing/troubl eshooting.

In the cases of redundant NIMs, one should be pinned for the even address
and the other as odd. Duplicated pinned NIM UCN node addresses are
not allowed; they create problems during the off-line checkout testing.

ATTENTION—The NIM’s pinned UCN address must have the correct
odd parity. The new EPNI board checks for this and will fail self-test if
the parity is wrong. The older PNI board did not check this hardware
address pinning.

All nodes on the UCN must be cabled in the same physical sequence for
both the A and B cable networks. There is no address sequence
requirement along the UCN.

Honeywell highly recommends that all redundant nodes (NIMs and other
device types) should have their UCN A and B drop cables connected to

the same physical trunk tap (for their respective drop cables) whenever
possible. The NIM A and B drop cables should also be of equal length;
also, the A and B drop cables should be connected to the same port
position on the taps. Failure to do so introduces a slight timing

differential between redundant nodes and can cause problems during cable
fault-recovery scenarios.
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UCN Cable Status Indicators—System Status Display

System Status display

66

The System Status display shows information concerning the status of the
system including the NCF version, the system software version, the
current LCN cable, the overview status of the nodes on the LCN, and the
status of the process networks on the system.

Figure 33 System Status Display
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Continued on next page
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UCN Cable Status Indicators—System Status Display, Continued

Indicators
The System Status display shows the process network status for each
process network on the system:

» Before R500—Indicator appears at the bottom of the display, inside the
target for the process network.

* R500 and later—Indicator appears in the middle of the display, inside
the target for the NIM.

PreR500 Indication
Before R500, the following states would indicate a UCN communications
failure inside the process network target the bottom of the System Status

display:
State Description

SWITCH The SWITCH status indicates that a problem was detected
on one UCN cable, that it has automatically swapped
cables, and all nodes are running properly on the
remaining cable.

FAILURE The FAILURE status is brought up by a multitude of things.
UCN problems that result in a node going offnet or failing
fall into this category.

R500 and later
When a process network node is configured, but not present on the current
page of an R506ustom System Status display, the message OTHER
PROCESS NETWORKS appears along with the composite status of the
process network nodes that are not displayed:

« OK

* IDLE

« SWITCH

« RECOVER
* FAILURES

REFERENCE—Refer to Table 11-3 of the Process Operations manual for
a description of the composite statuses for OTHER PROCESS
NETWORKS.

Continued on next page
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UCN Cable Status Indicators—System Status Display, continued

PreR500 SWITCH

status
Prior to R500, the SWITCH status indicated a problem with one cable of
the network and that it has automatically swapped cables.

The status will not be annunciated because there is no alarm situation.
The view to the process has not been interrupted. It ishighly
recommended that the operator periodically ook at the system status
display to detect a SWITCH status concerning UCN cable network.

NOTE: The cable A and B targets at the top center of the display indicate
the condition of the LCN cables. They should not be confused with the
process network cable (UCN or hiway) indications (SWITCH) at the
bottom of the display.

Next step
Y ou do not know the exact nature or scope of the problem without
selecting the target of the specific network with the problem. Selecting
the network target produces the UCN Status display for UCN networks.
A Hiway Status display appearsif the network isimplemented on Data
Hiway equipment.
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UCN Cable Status Indicators—UCN Status Display

UCN Status display

Figure 34

Figure 34 shows an example UCN Status display. Each of the possible 32
configured UCN node pairs appears here as asquare. The example shows
the following:

Redundant NIM (UCN addresses 01 and 02)
Redundant PM (UCN addresses 09 and 10)
Redundant APM (UCN addresses 11 and 12)
Redundant LM (UCN addresses 13 and 14)
Nonredundant APM (UCN address 15)

UCN Status Display
£ )
[UCH CABLE STATUS: oK | o o
A /
_[ UCN 83 STATUS UCN CONTROL STATE: BASIC
UCN AUTO CHECKPNT: INHIBIT
NIM AUTO CHECKPNT: DISABLE
A | | | |
01 NIM 02109 PM 1011 APM 12|13 LM 14}15APM
OK OK OK OK OK
BACKUP BACKUP BACKUP BACKUP
emeccned] [sunte || cicoles STalEs [somnier | sramus |
ICN CABLE 4
STATUS o

Node numbering

Cable status

It must be clearly understood that the order (left to right) of the UCN
nodes shown in the display always appears in ascending UCN address
order. The display do@¢OT show the physical UCN cable routing from
node to node. Itis possible that the physical map would match this

display, but only if it was deliberately cabled to be that way.

indication and target

9/98

The UCN cable status at the top left shows either OK or FAIL. The OK

in

dicates no problems with either cable. Selec

CN CABLE
ATUS

target at

the bottom of the display to obtain greater visibility into the cable status as
seen at each node.
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UCN Cable Status Indicators—UCN Status Display,

Continued

Node cable status

target, the cable indications appear in

each node status box, asindicated in Figure 35. Each node separately
showsthe A/B cable status. The cable letter on the left identifies which

indication

After selecting the ug# AE:TALJBSLE

cable is the active cable (currently used for listening).
Figure 35 UCN Status Display (Listening to Cable A)
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Example—cable A
active

The example in Figure 35 tells you that each node identifies both cables as

acceptable (error-free or very low error rate) and they are currently
listening only to the A cable.

ALL NODES target

ALL

The|NoDpES

target is automatically selected (backlighted) when the

display appears, because manual cable commands to individual nodes are

not allowed.
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UCN Cable Status Indicators—UCN Status Display,

Example—cable B

Continued

active
Figure 36 shows that all iswell with both cables and that the UCN nodes
are currently listening to the data transmissions on the B cable.
Figure 36 UCN Status Display (Listening to Cable B)
MAKE SELECTION 13 Jul 13:39:38 1
UCW CABLE STATUS: OK UCN @3 STATUS UCN COMTROL STATE: BASIC
UCH AUTO CHECKPNT: INHIBIT
NIM AUTO CHECKPNT: ENABLE
01 NIM 02] 09 M 101 11 APM 121113 M 147115 APM
OK OK OK OK OK
BACKUP BACKUP BACKUP BACKUP
N\
B/IA B/A| B/A B/A| B/A B/A| B/A B/A| B/A \I
I,DHD/SHUEI ‘ CONTROL ‘ ‘ AUTO ‘ rJEN EHBLE‘ ‘ RUN ‘ ‘ 5LOT ‘ ‘ DETAIL ‘
RESTORE STATES CHECKPT STATUS STATES SUMMARY STATUS
TEST/SEL| | TEST/SEL| | ENABLE ODISABLE UCH COMM ALL ENTER CANCEL
IEQBLEQHCHBLEBHSMHP HsunP *H smws‘l H I
\ 40073
Continued on next page
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UCN Cable Status Indicators, continued

Example—cable B
problem
Figure 37 shows the UCN nodes listening to cable A. Notice that the B

(cable display) has backlighting (red) in one of the nodes. The

backlighting identifies the node (or nodes) that detected afailure on that

cable. Thefailureyou seein Figure 37 was created by disconnecting the

B drop cable from the APMM (address 11) in the APM. Thefailure

detecting nodes “swapped” cables and communicated this fact to the
Cable Master node. Subsequently the other nodes were commanded to
“swap” to the good cable by the Cable Master node.

Figure 37 UCN Status Display (Listening to Cable A, Error B)

-
UHCN CABLE STATUS @ FAIL 13 Jul 13:39:38 1\
R -
A UCN @3 STATUS UCN CONTROL STATE: BASIC
UCN AUTD CHECKPNT: INHIBIT
NIM AUTO CHECKPNT: ENABLE
T o 92[%° o O Aem 22w B 155 aom
oK oK oK oK oK
BACKUP | Backup | BAckup | Backup
B aBlaB A slas  aslaB

N\
AE

OAD/SAVE| | CONTROL AUTO CN CABLE RUN SLOT DETAIL
RESTORE STATES CHECKPT STATUS STATES SUMMARY STATUS

UCN COMM ALL ENTER CANCEL
STATUS NODES

TEST/SEL| | TESTASEL| | ENAELE DISABLE
CABLE A CAELE B SWAP SWAP  #

40074

Automatic recovery
Once a cable has been identified (by the system) to have a problem and
automatic cable swappingnst disabled, an automatic single node test of
the bad cable is initiated by the Cable Master node every 60 seconds as the
system continues to operate on the good cable. If the problem still exists,
nothing changes. If the problem has been repaired (or disappeared), the
error indication is automatically removed and the cable operation returns
to normal with automatic cable swap occurring every 5 minutes.

Continued on next page
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UCN Cable Status Indicators continued

Example—cable A

problem
Figure 38 shows the UCN nodes listening to cable B and a problem
identified with cable A. Compare Figures 37 and 38. Thedifferenceis
that the cable failure is on the opposite cable. The failure shown in Figure
38 was created by disconnecting the A drop cable from the APMM
(address 11) in the APM.

Figure 38 UCN Status Display (Listening to Cable B, Error on A)

ILH:N CAELE STFITUS:FAILI 13 Jul 13:39:38 1\

Ll |/ UCN 03 STATUS UCN CONTROL STATE: BASIC
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B/A B/A|B/A B/, I \B/A|B/A B/A|B/A

LM

0AD/SAVE| | CONTROL AUTO CN CABLE RUN sSLoT DETRIL
RESTORE STATES CHECKPT STATUS STATES SUMMARY STATUS
UCH COMM ALL ENTER CANCEL
STATUS NODES

TEST/SEL| | TEST/SEL| | ENABLE DISABLE
CAEBLE A CABLE B SWAP SWAP %

40075
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Procedure to Disable Automatic Cable Swapping

Purpose
The automatic (periodic) cable swapping can be manually disabled and
enabled. The disable of automatic cable swapping is frequently used
when troubleshooting. It prevents interference by the system while
manual cable manipulation commands are in useto isolate or repair a
problem. The disable feature stops two normal activities:

* The automatic backup cable test and subsequent swap to the backup
(every 5 minutes) is not done.

* The detection of a problem on the current active cable still causes an
automatic unconditional swap to the backup cable; however, the
normal subsequent automatic testing of the backup cable (every 60
seconds) is not done. The backup cable will not be recovered even if
the problem disappears or is repaired. You must perform a manual
cable command (TEST BACKUP CABLE or TEST/SEL CABLE X)
for the system to attempt any action with the backup cable.

Procedure
Enabling and disabling the automatic cable swap is done with the

DISABLE d ENABLE Selecti rDISABLE
swap *| and qwap | targets. Selecting theg\yap «| target

causes the cable information on the UCN status display to be flagged with
an asterisk (see Figure 39). The asterisk serves as a reminder that
automatic swapping is disabled.

Figure 39 UCN Status Display (Cable Swap Disabled)

IUEN CABLE STHTUS:FAml 13 Jul  13:39:38 i\

:l / UCHN @3 STATUS UCN CONTROL STATE: BASIC

UCH AUTO CHECKPNT: INHIBIT
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] NN
|ae aBdas  aB{aB* AaB{asr  AB{aB* |

OAD/SAVE] | CONTROL AUTO CN CAELE| RUN
RESTORE STATES CHECKPT STATUS STATES

SLOT DETAIL
SUMMARY STATUS
TEST/SEL| | TEST/SEL| | ENABLE UCN COoMM ALL ENTER CANCEL
CABLE A CAELE B SWAP STATUS \[e]n] =4
\ ’
DIGSABLE /
SWAP _ # 40076

Continued on next page
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UCN Cable Commands, continued

UCN cable targets—
before R430

9/98

Notice the UCN cable manipulation targets at the bottom of the UCN
Status display shown in the previous section. Their functions before R430
aredescribed in Table 7.

Table7 Manual UCN Cable Commands—Before R430
Target Description Result
SELECT Causes acommand to | This command is sent to all
CABLE A be sent on the UCN, ALL
instructing the selected | nodes if the NODES
node to swap to cable A ] -
(for listening). target is backlighted
(selected). See note below.
SELECT Causes acommand to | This command is sent to all
CABLE B be sent on the UCN, ALL
instructing the selected | nodes if the NODES
node to swap to cable B ] -
(for listening). target is backlighted
(selected). See note below.
ENABLE Causes an Enable Swap This command is sent to all
SWAP command to be sent to ALL
the selected node. This | nodes if the NODES
command causes the ] -
Disable Swap (*) and target is backlighted
possible error (selected).
indications to be Cable Swap commands are
cleared. Subsequent multicast on the UCN every
dfetected errors are 15 minutes by the node
displayed as before. responsible for cable
swapping.
DISABLE Causes a Disable Swap  This command is sent to all
SWAP command to be sent to ALL
the selected node. The | nodes if the NODES
node no longer ] -
responds to Cable Swap target is backlighted
commands from the (selected).
node responsible for
cable swapping.

Note: Because of cable alignment commands from the node responsible for
periodic cable swapping, an individual node stays on the nonsystem

cable for only 10 seconds or less.

Interpret UCN Communications L53687.06

Continued on next page

75




UCN Cable Commands, continued

UCN cable targets—
before R430,
continued

Table7 Manual UCN Cable Commands—Before R430 (cont.)

Target Description Result
UCN COMM Selecting this target pulls | A blank UCN Network
STATUS up the UCN Statistics- Statistics display appears
Network display (referto  with the message “SELECT
Figure 25). NODE NUMBERS BELOW.”
ENTER Selecting this target

executes the action of any
command selection (five
targets located to the left

of this target).
ALL Selecting this target will
NODES cause any command

selection to be sent to all
nodes on the UCN.

[ waRNING |

—Before R430
WARNING—Refer to Table 8. The use of the SELECT CABLE targets
and the ENABLE/DISABLE targets (with individual UCN nodes selected)
can cause undesirable results when used concurrently with certain unique
failure scenarios. They should not be used on an on-process system unless
you are in voice contact with a TAC Engineer. Unique recovery actions
may be needed if loss of view to the process occurs because of the use of
these targets.

These diagnostic commands can be safely used at any time if the ALL (all
nodes) target is selected.

Continued on next page
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UCN Cable Commands, continued

UCN cable targets—
R430 and later

Table 8 describes the UCN cable command targets for R430 and | ater.

Table 8 Manual UCN Cable Commands—R430 and later
Target Description Result
TEST / SEL This command is sentto = The Master node sends the test and
CABLE A the UCN Cable Master | swap commands to all nodes. If no
node. The Master node  error is detected, cable A becomes
commands a Backup the current active cable after the test
Cable test sequence completes. The cable swap action
followed by a Swap to will take up to 20 seconds to take
Cable A command. effect (depends on total number of
nodes to be tested).
If a failure is detected, it is flagged by
the detecting node (cable
backlighting on display) and the
cable swap command is not issued.
TEST / SEL This command is sentto = The Master node sends the test and
CABLE B the UCN Cable Master | swap commands to all nodes. If no
node. The Master node  error is detected, cable B becomes
commands a Backup the current active cable after the test
Cable test sequence completes. The cable swap action
followed by a Swap to will take up to 20 seconds to take
Cable B command. effect. (depends on total number of
nodes to be tested.
If a failure is detected, it is flagged by
the detecting node (cable
backlighting on display) and the
cable swap command is not issued.
ENABLE Causes an Enable Swap  This command is broadcast to all
SWAP command to be sentto | nodes by the Cable Master node.
the Cable Master node.
This command causes Backup Cable Test and Cable Swap
the Disable Swap (*) to commands are broadcast on the
be cleared. UCN every 5 minutes by the Cable
Master node.
DISABLE Causes a Disable Swap | The automatic Backup Cable Test
SWAP command to be sentto | and Cable Swap (every 5 minutes)
the Cable Master node. | are not done.
If an error is detected on the
currently active cable, a swap is
done to the good backup cable, but
the automatic test of the bad cable
(every 60 seconds) is not done.
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UCN Cable Commands, continued

UCN cable targets—
R430 and later,
continued

[ waRNING |

—R430 and later

78

Table 8 Manual UCN Cable Commands—R430 and later, Continued
Target Description Result
RESET Selecting this target This command is broadcast to all
STATS resets all of the statistics . ALL _
o;:ge selected node to nodes if the NODES| targetis
zero.
backlighted (selected).
Selecting this target
_ENTER
- executes the action of
any command selection
(five targets located to
the left of this target).
ALL Selecting this target will
NODES cause any available
command selection to be
sent to all nodes on the
UCN.
RECOVER These targets appear The NIM restores view to the UCN
CABLE A after selecting the on the repaired/selected cable.
primary NIM on the
logical UCN if the NIM
RECOVER has been in the
CABLE B COMMFAIL state longer
than 10 minutes.
BACKUP Appears only when single  Causes a single node test of the
CABLE TST| hodes are selected. alternate cable to be initiated from

the selected node. Nodes detecting
problems on the backup cable will
report errors (red stars or red
backlighting of cable on displays).

WARNING—Honeywell highly recommends that the system be operated
with automatic cable swapping enabled. Failure to do so prevents the
automatic testing and use of the alternate cable (every 5 minutes). If the
system is operated with automatic swapping disabled, a Backup Cable
failure will go undetected until a problem on the active cable causes a
swap.
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Crossed Network Cables

Problem description

9/98

Crossed cables are not apparent when both cables are working properly.
Cable switching appears to work normally and manual cable manipulation
commands also work. The problem shows up when atrue cable fault
occurs. The cable error detection and subsequent cable swap algorithms
designed into each UCN node become defeated and the node (with crossed
cables) detecting the true cable problem may end up dropping OFFNET.
Thereis no recovery form this until the cable problem is resolved.

The crossed cable situation can occur in two ways:

1. Crossed node drop cables that cause the specific node to be out of step
with the cable swap algorithms of the Cable Master and other nodes of
the UCN.

2. Crossed trunk cables anywhere along the network—This can result in
more than one node being out of step with the cable swap algorithms
of the Cable Master node.
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Preventing Crossed Cables

Purpose

Cable network
marking

80

The importance of preventing a crossed-cable situation cannot be stressed
enough. Crossed UCN cables between the Cable Master node and any or
all other nodes is a serious situation that has the potential of creating areal
disaster (loss of view to the process) for asingle cable failure.

It is highly recommended (should be absolutely mandatory) that the A and
B UCN cable networks be clearly marked at all points. Thisincludes
trunk cables, taps, and drop cables. This should greatly reduce the human
error factor and provide ameans for a quick visual check. Color-coded
cable marking kits (rings) are available from Honeywell.

The careful cable marking and connection discipline becomes infinitely
more complex when outside vendors are used for installing the UCN cable
networks. Detailed instructions must be provided to the vendors with
checks to verify that the cable installation and markings are indeed

correct. The requirement of a detailed physical UCN map must also be
specified.

Continued on next page
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Preventing Crossed Cables, continued

UCN Installation
sequence suggestion

The chances of completing a UCN installation containing crossed cables
can be greatly reduced if a planned sequenceisfollowed. The UCN cable
connections should be made and verified one cable at atimeif possible.
The following steps can be used if software has been loaded and UCNs
have been configured on the LCN.

The above sequence can be done starting with network cable B and
finishing with network cable A in step 8.

Table9
Step
1

Installing UCN Cables
Action

Observing color codes, connect only the cable A drop cable to the
Cable Master NIM (Primary, if redundant NIMs are configured).

Observing color codes, connect only the cable A drop cable to the
remaining UCN nodes, including additional NIMs.

Ensure that the Cable Master node is loaded. Leave all other NIMs
(including redundant partner, if so configured) in the POWER_ON
(OFFNET) state.

Power up all other connected nodes and observe the Network Status
display.

HPMs, APMs, PMs, LMs, and SMs should show as ALIVE (with
the B cable flagged as bad) after power up and established
communication with the NIM.

All connected nodes (except additional NIMs) should work on cable A,

as seen on the Network Status display.

Resolve all problems with the connected nodes (except additional
NIMs that are not yet loaded) by using the UCN status displays,
before you continue. Crossed cables can easily be detected because
the B cable does not have any connection to the Cable Master NIM.

Load the additional NIMs one at a time and observe the Network
Status display. The additional NIMs should all show as working on
cable A. Resolve any problems before you continue.

Observing color codes, connect the cable B drop cables to all of the
nodes including NIMs. All nodes should work on cable B. Resolve all
problems by using the UCN status displays.

Continued on next page
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Crossed Network Cables

WARNING

Background for
detecting a crossed
cable situation

82

WARNING—The following crossed-cable detection technique can cause
loss of view to the process when a crossed cable is found. It is highly
recommended that you be in direct contact with a TAC support engineer if
you attempt this technique on an on-process network.

The process of checking for a crossed network cable requires introducing
a cable fault at each node, one at a time.

The problem insertion consists of disconnecting one of the UCN drop
cables at the node. Nodes with correct cable alignment automatically
swap cables and operate on the remaining error-free cable, whereas nodes
with crossed cables drop OFFNET. Redundant partners remain
operational.

Redundant partners of PMM/APMM/HPMMs show a PARTFAIL status.
This is caused by the failure of communications with the redundant
partner. Redundant partners communicate with one another in the
following ways:

1. The majority of communication is done through the private dedicated
redundancy driver circuits and dedicated redundancy path between the
redundant partners.

* This path is provided through the backplanei de-by-side
PMMs/APMMs.

 In over/under PMM/APMM configurations, this path is provided by
the cable connected between each partner card file.

* In all configurations of redundant HPMMs, a cable provides the
redundancy path between the redundant partners.

2. Some status information is passed between redundant
PMM/APMM/HPMM partners over the UCN cable. This is the
reason for the PARTFAIL error when a crossed-cable situation
encounters a real cable problem.

Continued on next page
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Detecting Crossed Network Cables

Detecting a crossed
cable

The procedure in Table 10 can be used when attempting to detect crossed
cablesin anetwork that appears to be running without cable problems.
Remember, this can cause a node to go OFFNET and lose vision to the
process when crossed cables are encountered. It isbest to plan thisasan
off-process activity.

Table 10 Procedure for Detecting Crossed Cables

Step

Action

1

Obtain the Network Status display for the UCN network in question.

2

| h UCN CABLE
Select the STATUS target.

| h ENABLE
Select the SWAP target.

Observe the display for the first UCN node to be tested for crossed
cables. Everything should appear normal.

If the node to be tested has a redundant partner, determine the
physical hardware that has the BACKUP status by selecting the
specific partner (PMM/APMM/HPMM target turns blue). Then select

h DETAIL btain th d disol
the STATUS target to obtain the node status display.

Never introduce a cable fault at the node with the OK (Primary)
status when redundant partners are present. It causes a
switchover to the the redundant partner with a possible failure of the
node you are testing. This may also require reloading of the node. In
other words, avoid all the confusion by testing only the BACKUP node
when redundant partners exist.

A redundant partner node with the OK status (primary) can be safely
tested for crossed cables only after switching the primary functionality
to the partner with the original backup status. This reversal of

. . RUN
PMM/APMM roles is done by selecting the STATES| target, then

. SWAP . . .
selecting the PRIMARY| target. This switch should be done with

all cables connected.

Return to the Network Status display of the network in question.

Continued on next page
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Detecting Crossed Network Cables, continued

Detecting a crossed
cable, continued

Table 10 Procedure for Detecting Crossed Cables (cont.)

Step

Action

7

TEST / SEL . .
Select the CABLE A | targeton the Network Status display with

h ALL | d
the NODES target selected.

This ensures that the network operation will attempt to stay on cable
A for the next 5 minutes. You are expected to create the failure on
cable A within this time period. If there is any doubt, select cable A
again before you introduce the failure in the next step.

Watch the node status and cable status on the Network Status
display as you disconnect the UCN drop cable A at the node to be
tested for crossed cables. One of two things will happen:

1. The node remains in a functional status with the cable statistics
showing a problem with cable A (*). This then is reflected
throughout all nodes on the network. This result is normal for a
disconnected cable. There are no crossed cables to this node.

2. The node cable status disappears and the node goes OFFNET a
few seconds later. This indicates the node has crossed cables
somewhere between it and the Cable Master Node.

If the node does not have a redundant partner, view to the
process is lost.

If this node has a redundant partner (PMM, APMM, or HPMM),
the functional partner shows a PARTFAIL status caused by failed
UCN communications from the node under test for crossed
cables.

The node can quickly be brought back to functional status by
connecting the removed cable. You have detected crossed
cables at this node but the problem is not corrected nor is it
completely defined as to where the cross is located. If the node
goes to the FAILED state and the Communication Error Block
value is 0A2x, it can be returned to service by executing the
SHUTDOWN/RECOVER command.

Repeat steps 4 through 8 for each node on the network.

You will be able to make a determination of where the cables are
crossed by learning which nodes are showing crossed cables and
then correlating this information against the UCN physical map.

Continued on next page
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Crossed Network Cables, continued

REFERENCE—The following manual explains how to read and interpret
UCN node error block values. Refer to it if you require assistance
performing this task.

PM/APM Service manual oHPM Service manual
Section 4 (Fault Isolation)
Figure 4-1 (flowchart sheet 3 of 6)
Binder: TPS 3061-1, PM/APM/HPM Service

Continued on next page

Correcting Crossed Cables

Correction of crossed
cables

The correction of crossed drop cables to a node can be accomplished quite
easily if extra tap connections to the trunk cable are available near the
node with crossed drop cables. You should not lose vision to the process
while doing this if no real errors occur in the process; therefore, it is
recommended that you be in direct contact with a TAC Support Engineer

if you attempt to do the following in an on-process system.

| ATTENTION

You will have to remain aware of time as you go through the steps to
correct crossed cables. The automatic cable swap will occur every 5
minutes and may change the cable selection you performed in a previous
step.

Procedure
Table 11 describes the procedure to correct crossed-cables.

Table 11 Procedure for Correcting Crossed Cables
Step Action
1 Command the UCN network to select Cable A. The crossed node is

actually listening to the B cable through the A cable connection.

2 Disconnect the drop cable (currently between the node cable B
connector and UCN A trunk tap) from the A cable tap. Be sure to
terminate the trunk as you remove the cable.

3 Make sure the system remains on Cable A. If it switched to cable B,
again command it to switch to cable A.
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Connect the removed drop cable to an extra tap available on the B
trunk cable

Command the UCN network to select Cable B. The node is now
properly listening to the B cable through its B cable connector.

Disconnect the drop cable (currently between the node cable A
connector and UCN B trunk tap) from the B cable tap. Be sure to
terminate the drop at the tap as you remove the cable.

Make sure the system remains on Cable B. If it switched to cable A,
again command it to switch to cable B.

Connect the removed drop cable to the A trunk cable. This must be
physically on the same tap used by its partner node if a redundant
partner exists.

Continued on next page
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Crossed Network Cables, continued

Correction of crossed
cables, continued.

Summary

9/98

Table 11 Procedure for Correcting Crossed Cables, continued
Step Action
9 Command the UCN network to select cable A.

10 Disconnect the B cable from the spare drop connection and connect it
to the B trunk cable using the same tap used by its partner node if a

redundant partner exists.

Providing for extratap drop connections on the trunk cables within reach
of each UCN node is arecommended practice.

If there are no spare trunk taps available, the correction of the cable cross
may have to wait until such time that the processis brought down or in
such a state that loss of view for some time will not cause a problem. This
isespecially trueif the crossis on the trunk cables. You will haveto
make the determination based on the process and conditions at hand.

Itisfar easier to take steps to prevent crossed cables than it isto correct
them once the system has gone on-process. Diligent cable marking and
attention to physical map details will go along way in preventing crossed
cables; however, continued care and discipline are required when
performing maintenance or system upgrade tasks to prevent crossed-cable
situations from appearing in a system.
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Introduction

What is
autoreconnect?

Which nodes can
autoreconnect?

What initiates the
autoreconnect?

9/98

UCN Autoreconnect

When double or multiple cable faults occur on the UCN, nodes on the
network may |ose communication with each other. Autoreconnect isthe
mechanism that allows UCN nodes to automatically re-establish
communication on the UCN following repair of certain fault conditions.
This means that communication, view, and peer-to-peer control are
recovered without operator interaction.

NIMs, PMs, APMs, and LMs in the R4xx environment (and the HPMs
and SMsin R500 and later) have the ability to autoreconnect. This applies
to nonredundant nodes, and at least one node in a redundant pair.

TheLLC inanodeisresponsible for notifying the driver when a
communication failure has been detected. The autoreconnect task, which
isnormally in adormant state, will then be initiated by the driver if the
faillureis caused by one of the following conditions listed in Table 12.

Table 12 Conditions for Reconnect
Condition Definition
Transmit hang When frame fragments or noise occur on both cables,

the TBC will not go OFFLINE, but the driver will
eventually detect that frames are not being successfully
transmitted on the network.

Jabber The modem detected that the TBC transmitted for more
than half a second. The TBC enters the OFFLINE state.

Faulty transmitter The TBC goes OFFLINE following the detection of six
transmitter errors in the lowest numbered node, or after
seven transmitter errors for all other nodes.

Because the cable-swapping algorithm is designed to
detect conditions that might be interpreted by the TBC
as faulty transmitter and to take actions to avoid the
TBC entering the OFFLINE state, it's not likely that cable
faults will cause this condition; however, the
autoreconnect task is designed to act upon detection of
this condition.
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Autoreconnect Task

Autoreconnect
sequence

Figure 40 Autoreconnect Sequence
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Autoreconnect for Nonredundant Nodes

Nonredundant NIMs

Nonredundant
HPMMs, APMMs,
LMMs, and SMMs

9/98

When a nonredundant NIM detects that UCN communications have been
lost, the Autoreconnect function will become active in that node if the
LLC has detected one of the previoudly listed conditions.

While the NIM is attempting to autoreconnect, its status on the UCN
Status display will show COMMFAIL. The status of the other UCN
nodes will be UNKNOWN.

If the autoreconnect is successful in restoring communications, the status
of the NIM will change to OK and the status of the other UCN nodes will
return to normal aswell.

If an HPMM, APMM, LMM, or SMM loses its UCN communication, its
status will change to OFFNET while attempting to autoreconnect. During
this time, local control is maintained.
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Autoreconnect for Redundant Nodes

Primary loses
communication
In this case, the Primary node loses UCN communication while the

Secondary node retains normal communication. The Primary will fail in
order to allow the Secondary to take over as a healthy primary. No
autoreconnect functions will occur. The operator must reload the failed
node once the problem has been fixed in order to re-establishit asa
healthy Secondary.

This scenario applies to redundant NIMs, PMMs and APMMs in R400 as
well as prior releases and is depicted in Figure 41.

Figure 41 Primary Loses Communications

Pl Ss
Y
\
P S,
Failover Occurs
F P,
S
Reload
Y Failed Node
S, P,
10141
Where P = Primary
S = Secondary
+ = Nodeisin an operational state (OK,IDLE, etc.)

= Nodeisinthe OFFNET or COMMFAIL state
= NodeisinaFAIL state

T

Continued on next page
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Autoreconnect for Redundant Nodes, continued

Secondary loses
communication

Figure 42
Reload
Failed
Node
9/98

In this scenario, the Secondary node can’t communicate on the UCN while
the Primary continues to communicate normally.

Before R400, a Secondary node that lost UCN communication was failed.
In R400 and later, Secondary NIMs, APMMs, HPMMs, and SMMs in this
situation attempt to re-establish communication on the UCN by using the
autoreconnect procedure. A Secondary NIM involved in autoreconnect
will show a status of COMMFAIL. A Secondary APMM/HPMM/SMM

will have a status of OFFNET while attempting to autoreconnect. If the
autoreconnect is unsuccessful, the node will then fail.

Figure 42 shows this situation for nodes before R400 and for R400 (and
later) NIMs and APMM/HPMM/SMMs.

Secondary Loses Communication

Pre R400 and PM NIM/APMM/HPMM Autoreconnect

I
I
I
—> P, S, : P, S,
I
| Autoreconnect
Y [ \ Successful
I
P, | S. : P, | S.
I
I
Y !
I
P, F I
I
I
I
1 10142
Where P = Primary
S = Secondary
+ = Node is in an operational state (OK,IDLE, etc.)
- = Node is in the OFFNET or COMMFAIL state
F = Node is in a FAIL state

Continued on next page
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Autoreconnect for Redundant Nodes, continued

Primary and
secondary lose
communication
In this scenario, both Primary and Secondary nodes detect communication

problems. Failover does not occur in this situation.

Before R400, this situation could be cleared by initiating areload of the
failed Secondary (once the problem was fixed). Once the Secondary was
successfully loaded and communicating on the UCN, failover would
occur, enabling the node to function as the Primary. A reload of the old
Primary would then establish it as the Secondary.

Asof R400, redundant NIMs and APMMs that are both experiencing
UCN Communication problems will both attempt to re-establish
themselves on the UCN through autoreconnect. While attempting to
autoreconnect, NIMs will show a status of COMMFAIL and other UCN
nodes will show a status of UNKNOWN, indicating that they can no
longer communicate with the NIM. Redundant APMMs performing
autoreconnect will show a status of OFFNET on the UCN Status display.

There are two possibilities when both nodes are successful in
autoreconnection:

1. ThePrimary is successful first. In this case, the Secondary node
continues to function as a Secondary once communication is
successfully re-established.

2. The Secondary is successful first. The Primary then failsitself to
allow the Secondary to take over as Primary. The old Primary must
then be reloaded in order to be re-established as a new Secondary.

Figure 43 Primary and Secondary Lose Communication

Pre-R400 and PM NIM/APMM/HPMM Autoreconnect

I
I
I
P, S, : P, S, P, S,
| Second
| ] | | J Autoreconnect |
I Successful .
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P S. Reload | P S P S Autoreconnect
. Secondary | Successful
Fail
Y O?:IC?J\:gr : Y | Failover
F | P | P, | s OR F | p, [ Ocours
Reload | First
~4— Fajled I Autoreconnect ~—— Reload
Y Node ' Successful Y i
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Autoreconnect Reporting

Node status during

autoreconnect
There are several UCN node states that appear on the UCN Status displays
while a node is attempting an autoreconnect.

Table 13 Node States

State Nodes Meaning

COMMFAIL | Nonredundant NIM The NIM can’t communicate on the UCN
and is in the process of an

Secondary NIM autoreconnect.

UNKNOWN  UCN process boxes The node can’t communicate with the

primary NIM.
Secondary NIM

Remote NIM

OFFNET  UCN process boxes The node can’'t communicate on the
UCN, but local control and 1/O link
activity continue.

In addition, aNIM that is attempting to autoreconnect to the UCN will
show a state of SEVERE on the LCN Gateway Status display.

Continued on next page
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Autoreconnect Reporting, continued

Other indications of

autoreconnect
The visual indications listed in Table 14 will also bein effect during an
autoreconnect.
Table 14 LED Indications
Node Indication
NIM The Pass Module Test LED on the PNI/EPNI card will be flashed
once a second while an autoreconnect is in progress.
APMM During an autoreconnect, the node is in a soft fail state; therefore,
HPMM the Status LED (on the COMMUN card of the APMM and on the
COMM/CNTL card in the HPMM) will blink once a second while
an autoreconnect is in progress.

Figure 44 PNI/EPNI LED Displays
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SELF-TEST ERROR
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SELF  PASS BUS

PNI has failed the powerup self-test
PNI has passed the powerup self-test
Data transfer error on module bus
PNI transmitting to PNM

Used to run the UCN network test

TEST/ MOD TRANS
RX-B ERROR TEST ERROR TX NORMALT_LI IJ_TTEST

SELF-TEST ERROR
PASS MOD TEST

BUS TRANS ERROR

X

NORMAL/TEST JMPR

RX-B

Csle » EPNI

EPNI has failed the powerup self-test

EPNI has passed the powerup self-test

Data transfer error on module bus

EPNI transmitting to PNM

Used to run the UCN network test

Receive active for channel B 7204
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Lab Overview

Introduction

Lab requirements

Lab overview

9/98

Lab Exercise

The following lab exercises help you become more familiar with UCN
communication concepts. In some of these exercises, you are asked to
look at various UCN communication statistic displays to see the results of
some actions you or your course manager take.

The lab exercises require atraining center lab system that is not in use by
other users or on process control. Thisis because some steps require fault
insertions and powering down UCN nodes. Some steps require that you
work asagroup. Your course manager will provide any additional lab
directionsif necessary.

Some UCN communication statistics can be best understood by inserting
faults and observing the results. Some faults to be inserted include

* Powering down a UCN node and observing token pass errors.

* Leaving a UCN node in the ALIVE state and observing token pass
errors.

» Disconnecting drop cables.
* Using the UCN Exerciser.
» Loading down the UCN with heavy LCN requests.
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Lab 1—Display Orientation

Introduction

In this exercise, navigate to UCN Statistic displays.

Display familiarization
Step

Reset local statistics

Help displays

10

Navigation
11

12
13

Action
Call up the UCN Status display for the UCN network assigned to you.
Select the PM, APM, or HPM assigned to you.

Call up the Detail Status display for that node by selecting the
| DETAIL STATUS| target.

At the top of the Detail Status display, select the PM, APM, or HPM
assigned to you.

Call up the Detail Status display for that node by selecting the
| DETAIL STATUS| target.

From the menu, select the [UCN STATS| target.

RESET LOCL

Selectthe | sraTisTICS | tO reset the local statistics so you can have

a good starting point for statistic collection.

Result: Resets statistics for this node.

STATISTICS

Selectthe | pAgE Two | 1O call up the second page of statistics.

Select any statistic and call up its HELP display.

Select [ BACK] to return to the statistics

Select in the lower left hand corner the target with your node number,
NODE ###| .
See if you can repeat calling up local statistics from memory!

This time while in the local UCN Statistics display, select in the lower
left-hand corner the target with your network number, [UCN ###| .

Continued on next page
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Lab 1—Display Orientation,  continued

UCN Communication
display

Reset statistics

Navigation

9/98

14 On the UCN Status display, select the targets to call up the UCN
L. . UCN CABLE
Communication display. Select the STATUS | target.
15 \ ect the | VCN COMM
extselectthe | "grapysg | target.
Result: Nodes 1-16 appear.
16 To see nodes 7-32, select the target.
17 RESET ENTER
Reset the statistics; select and
! STATS )
Result; Statistics for all nodes shown on the current display are reset.
18 Return to the UCN Status display by selecting the Network number
target; for example at the top of the display.
19 See if you can repeat calling up UCN COMM STATUS from memory!
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Lab 2—Interpret Statistics Exercise

Background

Statistical
familiarization

100

In this exercise, either you or your course manager inserts faults on the
UCN. These faults have an effect on the statistics display that can be
observed from your Universal Station. This helps you become more
familiar with the statistics and any statistical correlations.

Step Action

1 Call up the UCN Status display for the UCN network assigned to you.

2 Your course manager will identify a UCN node to power down, but do
not power it down yet.

3 Call up the Detail Status display for the predecessor node (to the
node to be powered down) by selecting the predecessor node and its
| DETAIL STATUS| target.

4 At the top of its Detail Status display, select the UCN node again.

5 Call up the Detail Status display for that node by selecting the
| DETAIL STATUS| target.

6 From the menu, select the [UCN STATS| target.

7 Reset the local statistics on the predecessor node so you can have a
good starting point for statistic collection.

6 Insert a fault by powering down the UCN node your course manager
has identified for you.

7 Observe the statistics affected on the predecessor node.

8 List the statistic(s) affected on the predecessor node (in some cases
more than one statistic may be affected:

9 Relate this statistic to UCN communication concepts you know and
describe why you think the statistic incremented.

10 Return the successor node to the processing state.

Continued on next page
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Lab 2—Interpret Statistics Exercise,  continued

Statistical
familiarization,
continued

11

12

13

14

15

16

17
18

19
20
21

22

Reset the local statistics for a PM/APM/HPM with IOPs so you can
have a good starting point for statistic collection.

Gradually increase the message load on the PM/APM/HPM with IOPs
by calling up I/0 Link diagnostic displays from more than one US.

Gradually clear the IOL diagnostic displays from the USs to see its
effect on reducing the number of messages.
From the menu on the left side of the local statistic display, the

. . IOM IOL
diagnostics are represented by the INEO | - Call them up on the

USs your course manager has indicated.

List the local UCN message statistics affected:

Relate this statistic to UCN communication concepts you know and
describe why you think the statistics incremented.

Be sure to clear the IOL diagnostic displays from the USs.

Reset the local statistics on the primary PM/APM/HPM of a redundant
PM/APM/HPM pair so you can have a good starting point for statistic
collection.

Insert an error by powering down the secondary.
Observe the statistics affected on the primary node.

List the statistic(s) affected on the primary node:

Relate this statistic to UCN communication concepts you know and
describe why you think the statistic incremented.

Continued on next page
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Lab 2—Interpret Statistics Exercise,  continued

Statistical
familiarization,
continued

102

23 Reload the powered down node, returning it to the backup state.

24 Return the secondary to the backup state.

25 List the statistic(s) affected on the primary node:

26 Relate this statistic to UCN communication concepts you know and
describe why you think the statistic incremented.

27 Reset the local statistics on the primary of a redundant PM/APM/HPM
pair so you can have a good starting point for statistic collection.

28 Insert an error by unconfiguring the secondary, then power the
secondary down.

29 Observe the statistics affected on the primary node.

30 List the statistic(s) affected on the primary node:

31 Relate this statistic to UCN communication concepts you know and
describe why you think the statistic incremented.

32 Reconfigure the secondary node, returning it to the backup state.

Thisisthe end of the statistical interpretation exercise. If you have any
guestions, ask your course manager for assistance.
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Lab 3—Call Up UCNCOMM and UCNEVENT Displays

Background

Call up the displays

9/98

The TOOLKIT displays also provide UCN statistics, providing a global
view of the UCN. These displays are

« UCNCOMM—A global view of communication statistics.
* UCNEVENT—A global view of event statistics.

These TOOLKIT displays are discussed in more detail later in the course.

Step Action

1 In order to use the TOOLKIT displays, you need the UCN network
number and LCN address of your NIM. Call up the System Status
display and obtain the following:

« UCN number

e LCN address of primary NIM

2 Call up the UCNCOMM display using the schematic (SCHEM) key
and typing in UCNCOMM, press [ENTER] or go through the
PERFMENU schematic.

3
Select the target || on 1~ .| and enter th iate network dat
elect the target |, ~\/nivz| @nd enter the appropriate network data
4 Note the similarities between the statistics reported in the local

statistics displays, page 1.

5 Call up the UCNEVENT display using the schematic (SCHEM) key
and typing in UCNEVENT, press [ENTER].

6
Select the target || on 1~ .| and enter th iate network dat
elect the target |, ~\/nivz| @nd enter the appropriate network data
7 Note the similarities between the statistics reported in the local

statistics displays, page 1 and page 2

Thisisthe end of the familiarization exercise. If you have any questions
about the displays, ask your course manager, otherwise proceed to the next
exercise.
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Lab 4—Use the UCN Exerciser

Background

Exerciser constraints

Lab requirements

104

If your course manager did not review using the UCN Exerciser during the
classroom discussion, ask for a demonstration now. Using the Exerciser
helps you become familiar with the communication concepts you covered
in this course module, and with an easy to use a UCN communication
diagnostic.

Note that this diagnostic exercises the network by sending out Type 1 and
Type 3 messages. This means that the diagnostic should be run in an off-
process system

Additional operational requirements include

* Call up HPNXOVR to start the test. This schematic resides on either
&DSY or DIAL.

» The diagnostic must run on its own logical UCN (you cannot include
UCN nodes on a different logical UCN; false errors result).

* Type 1 messages cannot be observed in the node’s local statistics
display.

The exerciser should be run in an off-process system. To illustrate UCN
communication concepts, at least two USs should be available. The
exerciser is run on at least one US, while the effects on the statistics are
observed at another US.

Continued on next page
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Lab 4—Use the UCN Exerciser, continued

Call up the exerciser

Step

Action

To use the UCN Exerciser, you need the UCN node numbers. Call
up the System Status display and UCN Status display and obtain the
following:

¢ NIM LCN address(es)

¢ NIM UCN address(es)

e PM/APM/HPM UCN node address(es)

Call up the UCN Exerciser by using the schematic (SCHEM) key and
typing in HPNXOVR, press [ENTER].

This step is optional.

Select the target. Review and print out the HELP displays if
you feel a need to do so.

Follow the steps outlined in Appendix A to start the exerciser.

While the UCN Exerciser is running, from another US observe the
effect on a UCN node’s local UCN statistics display. You should see
the Type 3 messages increment at rates proportional to the entries
you make in the UCN Exerciser display.

While the UCN Exerciser is running, observe the effects on the UCN
Communication Status display.

Try different combinations of UCN Exerciser entries to observe the
effects on the statistics. You should see the messages sent,
messages received statistics vary according to the time delay
selection entries you make in the UCN Exerciser.

Be sure to turn off the UCN Exerciser when you have completed
observing the effects of the exerciser on the UCN statistic displays.
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Lab 5—UCN Cable Commands and Status Display

Background

The purpose of thislab is to become familiar with the UCN cable
commands and status displays.

Lab requirements

Y ou need accessto aUCN for thislab. Y our course manager may assign
you to asmall group to perform this exercise depending on equipment
availability and the size of your class.

UCN Status display
and cable commands

Step

Action

Pull up the UCN Status display for your assigned UCN.

UCN CABLE . .
Select the STATUS target. The A/B cable information should

appear in the bottom half of each UCN node shown on your display.

Which cable is being used at the moment?

Is cable swapping enabled or disabled? .

L ENABLE
If cable swapping is disabled at any node, Select the SWAP

target. This should remove all * flags in all nodes. If it does not,
some problem exists on the UCN.

ALL . . . L
The NODEs| target should be illuminated. Select this target if it is

not illuminated.

This defines that all manual commands (which can be selected) are
sent to all nodes on this UCN.

Cause the UCN to swap cables by selecting the appropriate target

SELECT )
CABLE x| - Select the [ENTER| target. Notice the reversal of

cables in the cable status on the display.

Cause the network to swap cables several times, using the
appropriate target.

Always wait about 15 seconds between all commands to be sure you
have seen the total results of the previous command.

Continued on next page
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Lab 5—UCN Cable Commands and Status Display,  continued

UCN Status display
and cable commands,
continued

8
DISABLE
Select the SWAP | target. Select or press ENTER.

What appears on the status display to indicate that swapping is
disabled?

Do not wait for 5 minutes to see if cable swapping is disabled.

9
ENABLE
Select the SWAP | target. Select or press ENTER.

What changed on the status display?

10 You may want to experiment a bit with the cable manipulation targets.

Remember that the target should always be illuminated to

ensure that the commands are sent to all nodes. Cable manipulation
on a individual-node basis is not recommended unless you are in
direct contact with a TAC support specialist.

Note: If the network refusesto swap and * flags appear (disable swap),
the network is having problems with that specific cable. In case of
a detected cable problem, “swap to the other cable” and “swap
disable” commands are sent to all nodes.

Remember: The network UCN node responsible for cable swapping
commands all nodes to swap cables every 5 minutes if there are no

bl h :DISABLE I I hi
problems. The g\yap | target allows you to manually stop this

automatic cable swap.

End of lab exercise. If you have any questions, ask your course manager
for assistance.
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Lab 6—Monitor Cable Behavior

Background

Lab requirements

Cable behavior
following node
shutdown

108

This lab demonstrates cable behavior in response to
 shutting down a node, and

 disconnecting a drop cable from a UCN node.

This lab must be done as a group. Your course manager will perform the
operations of shutting down a node and removing drop cable from a node
while you monitor cable behavior by using the UCN Status display and

individual UCN node statistic displays.

Step

10

Action
Your course manager will reset statistics for all nodes on your UCN.
Pull up the UCN Status display for your assigned UCN.

Select the

UCN CABLE . . .
STATUS target. The A/B cable information should appear in

the bottom half of each UCN node shown on your display.
Which cable is being used at the moment?
Your course manager will shut down a node on the UCN.

According to the status display, what happened?

Which cable is being used now?

When the shutdown node stabilized to the ALIVE state, did it select a
cable?

(NOTE: Remember that in the ALIVE state, a hode is not a token
passer, but is in listen mode only. It does, therefore, select a
cable for listening, and it does receive cable alignment
messages.)

Which cable did the ALIVE node select?

If this is not the same cable as the other nodes are listening to, the
ALIVE node should change to this cable next time a cable alignment
message is sent (within 10 seconds).

What is the node number of the ALIVE node’s predecessor?

Continued on next page
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Lab 6—Monitor Cable Behavior,  continued

Cable behavior
following node
shutdown, continued

9/98

11 Call up the Detail Status display for the predecessor node by
selecting the predecessor node and its [ DETAIL STATUS| target.

12 If the node is a NIM, continue to the next step.
If the node is not a NIM, its Detail Status display will appear. Select
the node again (PMM/APMM/HPMM), and call up its Detail Status
display by selecting the [ DETAIL STATUS]| target.

13 From the menu, select the |lUCN STATS| target.

14 Which statistic (which also caused the cable swap) changed for the
predecessor node ?

15 Your course manager will now load the ALIVE node.

Continued on next page
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Lab 6—Monitor Cable Behavior,  continued

Cable behavior with a
faulty drop cable

Step

Action

Your course manager will reset statistics for all nodes on your UCN.

Pull up the UCN Status display for your assigned UCN.

Select the

N CABLE . . .
UCS:TACTUS target. The A/B cable information should appear in

the bottom half of each UCN node shown on your display.

Which cable is being used at the moment?

Your course manager will disconnect the drop cable for the cable not
being used from one of the nodes on the UCN. No errors will occur
initially because all nodes are listening on the good cable.

Your course manager will manually swap all nodes to the other cable
so that the fault will be detected (rather than wait 5 minutes for the
cable to swap naturally).

10

11

According to the status display, what happened?

Which cable is being used now?
Is periodic swapping disabled in all nodes?
Which node(s) detected the problem?

Call up the System Status display by pressing the System Status key.
What is the status displayed for your Process Network?

Select the Process Network target for your assigned UCN to return to
the UCN Status display.

Call up the UCN Statistics display for the node detecting the fault. (by

selecting the | DETAIL STATUS| target, and then the [ UCN STATS

target).

Continued on next page

110 Interpret UCN Communications  L53687.06 9/98



Lab 6—Monitor Cable Behavior,  continued

Cable behavior with a
faulty drop cable,
continued

9/98

12 List the statistics that were affected by the fault:

13 Call up the UCN Statistics display for the predecessor node (by
selecting the | DETAIL STATUS| target and then the
target).

14 List the statistics that were affected by the fault:

15 Your course manager will now reconnect the drop cable and manually

select the cable to ensure that the fault is corrected.
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Lab 7—Autoreconnect Familiarization

Background

Lab requirements

Reconnect
familiarization

112

While autoreconnect is atask that the system performs, your course
manager may decide to cause a node to go offnet and then reconnect. This
helps you become familiar with the display sequence you may see during
areconnect.

This lab must be worked as a group exercise, with an off-process control

system.
Step Action

1 Call up the UCN Status display for the UCN network assigned to you

2 Select the UCN node assigned to you.

3 Call up the detail display for that node.

4 While in the detall display, select the |lUCN STATS| target.

5 Reset the local statistics so you can have a good starting point for
statistic collection.

6 At another US, have the UCN Status display called up so you can see
the display sequence through a reconnect.

7 Your course manger may remove the fault when the sequence
completes. If so, you may see the node cycle through another
reconnect sequence.
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Lab 8—Effects of Crossed Network Cables

Background

Lab requirements

Effects of crossed
UCN cables

9/98

In thislab, your course manager will insert crossed UCN cablesin your
system. Aslong as no cable faults exist on the UCN, cable activity
appears normal.

If acable fault does occur on the UCN, however, serious consequences

can follow, including loss of view to the process. Thisis because the

cable fault-detection algorithms that run independently in each node

assume that all nodes are listening on the same cable. If the cables are

crossed, the nodes may indicate they are on the same cable when in reality

they are not. Errors may be reported against a “good” cable and a swap
directed to the cable with the fault.

This lab requires access to a UCN. Because of the nature of the lab, it
must be done as a group activity.

The following steps should be performed after your course manager has
crossed the cables at some point on your UCN.

Step Action

1 Call up the UCN Status display for your assigned UCN.

2 Select the

N CABLE . . .
UCS:TACTUS target. The A/B cable information should appear in

the bottom half of each UCN node shown on your display.

3 Which cable is being used at the moment?

4 Your course manager will cause a fault on one of the cables.

5 According to the status display, what happened?

6 Which cable is being used now?
Is periodic swapping disabled in all nodes?
Which node(s) detected the problem?
Did any nodes go OFFNET? Which ones?

7 Your course manager will correct the fault and inform you of the

location of the crossed cables.
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Directions

-

DIRECTIONS—This is the end of the study material for this module.
Discuss questions concerning the study material or the lab activities with a
colleague or a course manager

If you are satisfied that you have achieved the objectives of this module,
continue with the next section, the Student Proficiency Evaluation.
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Student Proficiency Evaluation

Criterion Test

Test item 1
Y our course manager may ask you to demonstrate the following:
* From the UCN Status display, call up the Local UCN Statistics display.
» Call up a display showing timesynch statistics.
Test item 2
Answer the following questions:
» If a node is experiencing cable noise, noise bits, and checksum errors, it
usually means (select one)
— 1. excessive UCN traffic,
— 2. node is OFFNET,
— 3. heavy peer-to-peer load, or
— 4. a problem with UCN cable and cabling components.
» Give an example of
— 1. Type 1 message
— 2. Type 3 message
Test item 3

On your UCN, PM 15 is reporting an increase in its token passes-failed
count, and PM 13 is reporting checksum errors and partial frames. Which
node is most likely to have the problem?
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Self-Evaluation

Test item 1
* To pull up the Local UCN Statistics display for a UCN node:

Pull up the UCN Status display for the UCN,
Select the UCN node you are interested in,

lect th DETAIL
— Select the STATUS target,

— Ifthe node is not a NIM, select the node (PMM,APMM, HPMM) again, and

y " DETAIL
select the STATUS target,

UCN
— Select the STATS| target, and

— Page one of the Local UCN Statistics display appears.

* Timesynch statistics are found on Page two of the Local UCN Statistics

. STATISTICS
display. To get to Page two, select the PAGE TWoO | target from Page one of

the Local UCN Statistics display.

Test item 2
 If a node is experiencing cable noise, noise bits, and checksum errors, it
usually means (select one)

— 4. a problem with UCN cable and cabling components.

* Give an example of
— 1. Type 1 message

Type 1 messages are used for event delivery. Some examples of
events are process alarms, status changes, alarm conditions, and
return to normal conditions.

— 2. Type 3 message

Type 3 messages are used for parameter access.

Test item 3

On your UCN, PM 15 is reporting an increase in its token passes failed
count, and PM 13 is reporting checksum errors and partial frames. Which
node is most likely to have the problem?

According to the information given in the UCN Guidelines Manual, it is most

likely that PM 13 is having a physical network or modem problem. The

increasing count of token passes failed in the predecessor node correlates with

the checksum errors and partial frames seen in PM 13.
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Directions
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-

DIRECTIONS—This is the end of this module.

Use your course map to

» Get your course manager to sign off this module.

» Choose your next eligible module.
If you have a question
» Ask your course manager.

Interpret UCN Communications  L53687.06
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Appendix A

Monitoring UCN Error
Statistics

(excerpt from UCN Guidelines
Manual)
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Section 4 — Monitoring UCN Error Statistics

4.1 Overview

Section contents

4.1
4.2
4.3
4.4
44.1
4.4.2
4.4.3
4.4.4
4.5
4.6

The topics covered in this section are:

Topic

OVEIVIEW ...ttt ettt ettt et e e st e e et e e s anbbe e e e anees
Why MONItor STatiStICS......cooiiiiiiiiie e
Local UCN Statistics DISPlaysS........ccccuvvviiiieieeeeiiiiiieeiee e
Accessing Cable StatiStICS ........uuvrviiiiiiiiiiiieriiirir e
Accessing NIM Local UCN Statistics Display.........ccccccevvvrevninnnnnnnnns
Accessing Node Local UCN Statistics Display........cccccccevevnnnennnnnnnns
Display DesCrIPUONS........ccoovee e
Troubleshooting Tables...........ccciiiiees
UCN Network Statistics DiSplay .......ccoeeeeeevereeeieeiee e
Establishing the Base Line...........ccccoeee e,

See Page

4.2 Why Monitor Statistics

Introduction

When should | start
collecting statistics?

120

UCN cable statistics provide a reference point for monitoring UCN system
performance. By comparing error rates over asimilar period of time, it is
possible to determine when a significant change in system performance
has taken place. Identifying system degradation can lead to problem
identification and correction before network communication is impaired.

The time to start collecting statistics is during the checkout phase of
system installation. Asthe UCN is checked out and problems are solved

(if there are any—see Section 3) a baseline is established and can be easily
monitored and maintained. Knowing when a system degradation occurred
should help identify events that caused problems and establish the
complete correction when the error rate returns to previous levels.

Interpret UCN Communications  L53687.06
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4.3 Local UCN Statistics Displays

Introduction

The Local UCN Statistics Displays for the NIM and other node types are
similar but they have the following differences:

The targets available on the display are different.

Overview

The APMM display has a hardware configuration status.

The TYPE status is different (APM or NIM).

The Event Receiver Statistics counts and token rotation time for the

non-NIM displays are always zero.

The Event Sender Statistics counts for the NIM display are always zero.

The procedures in subsections 4.3.1 and 4.3.2 show examples of NIM

Local UCN Statistics Displays and APMM Local UCN Statistics

Displays.

The statistics displays consist of two pages.

‘ Page

The following tables describe the terms used in the displays.

1
2

Description

displays the local statistics for the UCN node, NIM, or APMM.

TIMESYNC status, and TIMESYNC statistics.

displays UCN Event Sender statistics, UCN Event Receiver statistics,

Table

Descriptions

1,5

Local UCN Statistics—their probable cause, the acceptable
accumulative total, and system recovery

2,6

UCN Event Sender Statistics

3,7

UCN Event Receiver Statistics

4,8

TIMESYNC Statistics

9

TIMESYNC Status

9/98
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4.4 Accessing Cable Statistics

Introduction
There are three different cable statistic displays.

* NIM Local UCN Statistics Display—displays statistics for a specified
NIM

 APMM Local UCN Statistics Display (PMM or LMM)—displays
statistics for any non NIM node.

* UCN Network Statistics Display

How to access these displays and interpret them will be discussed in the
next three subsections.

4.4.1 Accessing NIM Local UCN Statistics Display

Procedure to access
To call the NIM Local UCN Statistics Display, complete the tasks below.

Step Action
1 Select the <SYST STATS> (SYSTEM STATUS) key on the console.

2 Select one of the PROCESS NETWORK STATUS targets on the
display for the UCN network you wish to examine. This will call up
the next display.

/MRKE SELECTION 25 Oct 91 07:44:38 l\
SYSTEM STATUS NCF VERS: @1Aug9l 13:02:27:812
SYS VERS: R400
ONSOLE 1] - MANUFACTURING

OTHER HISTORY
CONSOLES -0K MODULES -0K MODULES -0K
RPPLICATION
GATEWAYS -0K MODULES -0K

PROCESS NETWORK STATUS

5 7777 9 7777
2_0K B 7777 e 7777
3 _IDLE 77777
47777 8 7777

- T J
Select one

Continued on next page
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4.4.1

Procedure to access,
continued

9/98

Accessing NIM Local UCN Statistics Display, continued

Step Action

3 Select the NIM of interest.
Select the DETAILED STATUS target

mKE SELECTION

INVALID

UCN CABLE STATUS: OK UCN @3 STATUS

UCN CONTROL STATE: BASIC
UCN AUTO CHECKPNT: INHIBIT

26 Jul 81 07:45:17 1\

01 NIM 23 PM @5 APM 06
0K PF_IDIDL IDLE
ALIVE

AA

OADY'SAVE| | CONTROL AUTO CN CRBLE| RUN
RES[TORE STATES CHECKPT STATUS STATES

SLOT DETAIL
SUMMARY STATUS

Select a NIM

Select

4 The NIM Driver Configuration Display will appear.

Select the UCN STATS target

MAKE SELECTION

UCN DRIVER DATA :
PROTOCOL VERSION :
UCN LLC VERSION : 28
DRIVER VERSION : 28

UCN
STATS
IM DUR
CONFIG

NUMBER OF EVENT RECEIVERS : Q00

TNEN RING MEMBER 7 YES

CN_ 003 P/S PRIMA UCN CHANNEL CHANNELA
NODE @01 STATUS OK UCN AUTO SWAP ENABLE
TYPE NIM

-

@@ PROTOCOL REVISION :
UCN LLC REVISION :
DRIVER REVISION :

26 Jul 91 @7:46:22 1

oL MODEM REV : @0
02 TBC REV : @5
02

\ Select

Interpret UCN Communications L53687.06
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4.4.1

Procedure to access,
continued

Displays

124

Accessing NIM Local UCN Statistics Display, continued

Step Action
5 Page 1 of the NIM Local UCN Statistics Display will appear.
To display Page 2 select the STATISTICS PAGE TWO target
Select
/ 26 Jul 91 @7:46:59 1\
RESET LOCL| STATISTICY
‘smusucs| |Pacs WO |
LOCAL UCN STATISTICS - PAGE 1
NO COPY BUFFERS eeeee TOTAL CABLE SWAPS 00265
TOKEN ROTATION TIME eeee2 CABLE A SILENCE eoe00
NO SUCCESSOR FOUND eeene CABLE B STLENCE peeen
ASKED WHO FOLLOWS eoeee CABLE A NOISE eoee0
TOKEN PASSES FAILED oeene CABLE B NOISE L)
UCN NOISE BITS eoee0 NO-RESPONSE ERRORS 13514
CHECKSUM ERROR eoeoe UNEXPECTED RESPONSES e0000
REPEATER ERROR eoooe ERRORS IN RESPONSES Ll
PARTIAL FRAME eoeoe AUTO-RECONNECTS eoee0
CONFIG RECEIVED FRAME TOO LONG 00000
NO RECEIVE BUFFERS eeeee LOCAL MESSAGES 83011
RECEIVE OVERRUN eeeee MESSAGES SENT 53636
DUPLICATE RWR eeeee MESSAGES RECEIVED 56982
NULL RWR C(RESYNCH) ooeoe MESSAGES DISCARDED eoe00
TRANSMIT UNDERRUN eeeee REPLY TIMEOUTS eoe00
TRANSMIT FRAME TOO LONG Q0000
P/S PRIMARY UCN CHANNEL  CHANNELA
NODE @@e1 STATUS OK UCN AUTO SWAP ENABLE
TYPE NIM /
6 Select the STATISTICS PAGE ONE target on the display and the

Page 1 display will appear.

Select

-

IM DUR
CONFIG

NODE @01
\TVPE NIM

LOCAL UCN STATISTICS - PAGE 2

EVENT SENDER STATISTICS

MESSAGES SENT
MESSAGES RETRIED
RECEIVER DROPPED
NAKS RECEIVED

UCN THROTTLING REGUESTED
STATS | NUMBER OF EVENT RCURS

TIME SYNCH STATUS

STATUS OK

oo000
Qo000
ooeoo
ooeoo
ooooo
ooeoo

UCH DATE
UCN TIME 00:00:00
SYNCHER NODE 00
CURRENT STATE FAILED
ORIFT UALUE 0
P/S  PRIMARY UCN CHANNEL

26 Jul 91 07:47:47 N

RESET LOCL|
STATISTICY

EVENT RECEIVER STATISTICS

MESSAGES RECEIVED

MESSAGES NOT ACK'D

MESSAGE BUFFER OVERRUN

(NAK'D)

MESSAGE DUPLICATE

AT NODE THROTTLE
THRESHOLD

AT NODE NAK THRESHOLD

LOST MESSAGES

TIME SYNCH STATISTICS

SYNCH ERRORS
LOST MESSAGES
CLOCK ERRORS

DRIFT THRESHOLD

CHANNELA

UCN AUTO SWAP ENABLE

STATISTICS|
PAGE ONE
52903
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000

J

Y ou can switch between the Page 1 and Page 2 displays by aternately

selecting the STATISTICS PAGE TWO target on the Page 1 display and
the STATISTICS PAGE ONE target on the Page 2 display.
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4.4.2

Accessing Node Local UCN Statistics Display

Procedure to access

9/98

To call the APMM, PMM, or LMM Local UCN Statistics Display,

complete the tasks below.

Step Action

1 Select the <SYST STATS> (SYSTEM STATUS) key on the console.

display.

2 Select one of the PROCESS NETWORK STATUS targets on the
display for the network you wish to examine. This will call up the next

/MQKE SELECTION

OTHER HISTORY
CONSOLES -0K MODULES -0K
FPPLICATION
GATEWAYS -0K MODULES -0K

PROCESS NETWORK STATUS

5 7777 9 7777
2 0K E 7777 e 7?77
3 IDLE 7 7777
4 7777 8 7777

25 Oct 91 07:44:38 1\

SYSTEM STATUS NCF VERS: @1Aug9l 13:02:27:812

SYS VERS: R400
ONSOLE 1] - MANUFACTURING
CABLE A CABLE B

Select the DETAILED STATUS target

- 1 J
Select one

3 Select the APMM, PMM, or LMM of interest.

mKE SELECTION

INVALID

26 Jul 91 07:45:17 1\

UCN CABLE STATUS: 0K UCN @3 STATUS UCN CONTROL STATE: BASIC
UCN AUTO CHECKPNT: INHIBIT
01 NIM 03 PM 05 APM 06
0K PF_IOIDL IDLE
ALIVE

I

/

/

OAD/SAVE| /CONTROL AUTO CN CRBLE| RUN
RESTORE STATES CHECKPT STATUS STATES

-

SLOT DETAIL
SUMMARY STATUS

o

/Select a PM, APM, LM, or ALM

Select

Interpret UCN Communications L53687.06
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4.4.2

Procedure to access,
continued

126

Accessing Node Local UCN Statistics Display, continued

Step Action

4 Select the APMM, PMM, or LMM of interest.
Select the DETAILED STATUS target

/MQKE SELECTION

APM AUTO CHECKPNT: INHIBIT

APM @5 STATUS/UCN @3 APM CONTROL STATE :FULL

28 Oct 91 10:53:37 1 \

I0L PERIODIC SWAP: ENABLE APMM @6 S |APMM @5 P| UCN CBL STS APMM @5: B/A

BACKUP 0K APMM BE: B/A
i 4
01 HLAI 02 A0 03 DISOE |04 DO 05 DI @6 STIM 07 LLAI [E]
0K /BKP 0K /BKP oL 0K 0K 0K oK

[E] 10 11 12 13 14 15 16

17 18 19 20 21 22 23 24

25 26 27 28 29 \ 30 31 32

33 34 35 36 37 \ 38 39 40

OAD/SAVE| [ CONTROL AUTOD OL CABLE] RUN
RESTORE STATES CHECKPT OMMANDS STATES

SLOT DETAIL
SUMMARY STATUS

Select

5 The PMM, APMM, or LMM DETAILED STATUS MENU Display will

appear.

Select the UCN STATS target

INFO
INFO
VERS/

REVIS

Please Select Target

r 3\

o i el =y

= oo ol = =

ol 2= =| = m
= (=3

o I — w

H o ol o m

o = = —

m

x]

a2

=

o

=

STATS

MAINT

SOFT

CN_ 003
0DE @05

\TVPE APM

PRIMARY UCN CHANNEL CHANNELE
STATUS YOIDOL UCN AUTO SWAP ENABLE

il w
- =
= ]
- -
= o
£l el
m 1

\

28 Oct 91 @8:21:40 1

FILE POS RIGHT

J

\ Select
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4.4.2

Accessing Node Local UCN Statistics Display, continued

Procedure to access,

continued

Step
6

Action

Page 1 of the NIM Local UCN Statistics Display will appear.

To display Page 2 select the STATISTICS PAGE TWO target

//'

UCN
STATS
IM DUR
CONFIG

LOCAL UCN STATISTIC

NO COPY BUFFERS
TOKEN ROTATION TIME
NO SUCCESSOR FOUND
ASKED WHO FOLLOWS
TOKEN PASSES FAILED
NOISE BITS

CHECKSUM ERROR
REPEATER ERROR
PARTIAL FRAME
RECEIVED FRAME TOO
NO RECEIVE BUFFERS
RECEIVE OVERRUN
DUPLICATE RWR

NULL RWR CRESYNCH)
TRANSMIT UNDERRUN

TRANSMIT FRAME TOO
CN_ @@3 P/S PRIMARY
NODE @01 STATUS 0K
TYPE NIM

Select
26 Jul 91 07:46:59 <:\\
|RESET Locy STATISTIC
STATISTICY PAGE TWO |

S - PAGE 1
00000 TOTAL CABLE SUAPS 00265
00002 CABLE A SILENCE 00000
00000 CABLE B SILENCE 00000
00000 CABLE A NODISE 00000
00000 CABLE B NODISE 00000
00000 NO-RESPONSE ERRORS 13514
00000 UNEXPECTED RESPONSES 00000
00000 ERRORS IN RESPONSES 00000
00000 AUTO-RECONNECTS 00000

LONG 00000
00000 LOCAL MESSAGES 03011
00000 MESSAGES SENT 53636
00000 MESSAGES RECEIVED 56982
00000 MESSAGES DISCARDED 00000
00000 REPLY TIMEOUTS 00000

LONG 00000

UCN CHANNEL  CHANNELA

UCN AUTO SWAP ENABLE

J

7

Select the STATISTICS PAGE ONE target on the display and the
Page 1 display will appear.

Select

//'

UCH
STATS
IM DUR
CONFIG

NODE @01
TYPF NTHM

26 Jul 91 07:47:47

LOCAL UCN STATISTICS - PAGE 2
RESET LOCL STATISTICY
’STHTISTICS| | PAGE ONE ‘
EVENT SENDER STATISTICS EVENT RECEIVER STATISTICS
MESSAGES RECEIVED 52909
MESSAGES SENT 00000  MESSAGES NOT ACK'D 00000
MESSAGES RETRIED 00000  MESSAGE BUFFER OVERRUN 00000
RECEIVER DROPPED 00000 (NAK'D)
NAKS RECEIVED 00000  MESSAGE DUPLICATE 20000
THROTTLING REQUESTED ~ 00000 AT NODE THROTTLE 00000
NUMBER OF EVENT RCURS 00000 THRESHOLD
AT NODE NAK THRESHOLD 00000
LOST MESSAGES 20000
TIME SYNCH STATUS TIME SYNCH STATISTICS
UCN DATE 0 SYNCH ERRORS 000¢
UCN TIME 00:00:00 LOST MESSAGES 000¢
SYNCHER NODE 00 CLOCK ERRORS 000¢
CURRENT STATE FAILED DRIFT THRESHOLD 000¢
DRIFT VALUE @
P/S  PRIMARY UCN CHANNEL  CHANNELA
STATUS OK UCN AUTO SUAP ENABLE

Switching between

the displays

9/98

Y ou can switch between the Page 1 and Page 2 displays by aternately
selecting the STATISTICS PAGE TWO target on the Page 1 display and
the STATISTICS PAGE ONE target on the Page 2 display.
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Display Descriptions

Definition of Terms

Table of Descriptions

The following definition of terms supports Table 4-1.

TERM DEFINITION

LLC Link Layer Control. The IEEE 802 standard protocol
residing between the MAC (physical layer) and the
higher software protocols.

Predecessor Node from whom the token was received.

RWR An immediate request with response type 3
message.

Successor Node to whom token is passed.

TBC Token Bus Controller

Token Passing Order

Type 3

64,63,.....2, 1, 64 (predecessor to successor)

The 802.2 LLC immediate acknowledge protocol
used for node status, peer-to-peer and parameter
access.

The statistics termsin Table 4-1 are listed in aphabetical order. The use
of these statistics in troubleshooting is described in Table 4-5.

Table4-1 Local UCN Statistics Descriptions
Statistic Description

Asked Who The number of times the successor node dropped out of the

Follows ring, temporarily or permanently (shutdown, failure, failover). It
does not change in a system that is running normally.

Auto- The number of times this node auto reconnected successfully

Reconnects to the UCN after a serious UCN communication fault.

Cable A Noise ' The number of times Cable A was found noisy. A count of zero
is expected. This is normally a trunk fault that is typically
reported by many nodes.

Cable A The number of times Cable A was found silent. A count of zero

Silence is expected. Normally, a silent cable is a broken or
disconnected drop cable, or a bad tap. Certain types of trunk
cable problems, such as a short in the middle of a trunk cable
segment, can also cause silence to be reported, perhaps by
multiple nodes.

Cable B Noise | The number of times Cable B was found noisy. A count of zero
is expected.

Cable B The number of times Cable B was found silent. A count of zero

Silence is expected.

Interpret UCN Communications
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4.4.3

Table of description,
continued

9/98

Display Descriptions, continued

Table4-1
Statistic

Checksum
Error

Duplicate
RWR

Errors In
Responses

Local
Messages

Messages
Discarded

Messages
Received

Messages
Sent

No Copy
Buffers
(NIM Only)

Local UCN Statistics Descriptions, Continued

Description

The number of times message corruption was detected by the
hardware. The theoretical bit error rate for errors not detected
by the modem and noted as noise or frame fragments is 1 x
10E-9. This works out to approximately three checksum errors
per hour, per network. The observed rate is much less, and
because most messages are tokens, real messages are
seldom lost. If frequent checksum errors occur, there may be a
physical network or modem problem. If the predecessor to a
node with checksum errors indicates a corresponding increase
in the “Token Pass Failed” count, the problem is likely to be in
the node with the checksum errors.

The number of times a duplicate Type 3 message was
received. This could be due to the hardware retrying a
message because an ACK was lost. A count of zero is
expected, but a small number is acceptable. A count here can
sometimes be explained by an increase in one of the other
error statistics.

The number of times the LLC part of an RWR was incorrect.
This may indicate corruption in a node, or network contention.
A count of zero is expected. The count is incremented by the
LLC based on the transmit status and/or message size, or
header contents.

The number of messages between tasks in this node. The
count is always incrementing in a NIM, zero in an APMM.

The number of messages discarded by this node. Normally
zero, but may occasionally count occurrences of:

» areply received after the reply timeout period expired

« aduplicate reply message due to retry because the
immediate ACK of a reply message was not received by the
node sending the reply message

» a bad protocol version
« amessage for an inactive function
* amessage from a nonconfigured node (NIM only)

The number of messages received by this node.

The number of messages sent from this node. The count does
not include automatic TBC retries or driver retries.

The number of times no buffers on the LCN side of the
PNI/EPNI for copying received messages (NIM only) were
available. The count is normally zero. Increasing counts
indicate extreme NIM congestion. The situation may lead to a
“No Receive Buffers” count.

Continued on next page
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4.4.3 Display Descriptions, continued

Table of description,
continued

Table4-1 Local UCN Statistics Descriptions, Continued
Statistic Description
No Receive The number of times no buffers were available to store
Buffers received messages. Zero is the expected count, but an

No Successor
Found

occasional count under continuous, very heavy demand is
acceptable.

The ring collapsed, and token-passing was lost. The count is
incremented once in most nodes for a ring collapse. Itis
preceded by an “Asked Who Follows” count in the node that
had the token.

No-Response
Errors

Noise Bits

Null RWR
(Resynch)

The number of times one or more nodes did not respond to
RDR messages. One or more nodes may be OFFNET or may
be temporarily overloaded. The count is normally zero, but will
increase when access to an OFFNET node is attempted. The
count is incremented by the LLC based on the transmit status.
The count is not incremented if the TBC is successful on its
automatic retry.

Noise periods or bursts are detected by the hardware. This
may be due to physical network problems. It can occur without
the loss of any messages. A count of zero is expected.

A burst of noise and/or frame fragment counts over 25 in one
300 ms period, and/or three successive 300 millisecond periods
of noise counts of 3, and/or partial frames of 2, will cause noise
to be reported, the “Cable A/B Noise” count to be incremented,
and the cable to be swapped. These low thresholds are
empirically derived from introducing various types of trunk
faults.

The number of times the Null RWR messages were used by
other nodes to resynchronize with this node upon startup or
after an error. A node that leaves and reenters a running UCN
will probably show and cause some counts. The count is
incremented by the LLC based on the transmit status.

Partial Frame

The number of times a prematurely ended message was
detected by the TBC. This may be due to physical network
problems. It can occur without loss of messages. See the
“Noise” description.

Receive The number of times there was insufficient local processor

Overrun DMA bandwidth to copy a received message into memory. A
count of zero is expected.

Received The number of times the received message exceeded the 8 K

Frame Too byte IEEE 802.4 limit. Note that UCN messages are limited to

Long 1 K byte in length. A count of zero is expected.

Interpret UCN Communications
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4.4.3 Display Descriptions, continued

Table of description,
continued
Table 4-1

Statistic

Repeater
Error

Local UCN Statistics Descriptions, Continued
Description

The number of times the hardware detected that the error bit in
the message end delimiter was set, indicating that a repeater
received a message with a bad checksum, then retransmitted it.
Because the UCN does not use repeaters, this means
corruption in the end delimiter of the message.

Reply
Timeouts

Token Passes
Failed

The number of times a reply was not received during the user-
specified timeout interval. If a Type 3 request, the request was
received and ACK’d, but the reply was not received. It may be
due to receive buffer overload in the local node, or the remote

node failed after the ACK, but before sending the reply.

The number of times a token pass to successor node was
retried. The count is normally zero. This does not change in a
smoothly operating system. The cause may show up as noise,
checksum error, or frame fragment count in the successor
node.

Token
Rotation Time
(NIM Only)

Sampled, the averaged token rotation time in 0.1 millisecond
units. This is not an absolute measurement, and 2 NIMs may
show different values. A 2-node UCN with no traffic will be in
the 0.1 millisecond range, while a moderately-loaded 64-node
UCN will be in the 4-15 millisecond range. OFFNET nodes and
heavy traffic will increase the observed token rotation time.

The nominal token rotation time for the system should be
recorded when there are no errors and the load is moderate.
Deviations from the count noted in a smoothly operating system
should be investigated. An abnormally slow token rotation time
may be caused by a level of trunk noise not quite high enough
to cause a cable swap.

Total Cable
Swaps

Transmit
Frame Too
Long

A count of the operator, periodic, or fault-induced cable swaps.
The periodic swap is every 15 minutes.

The number of times there was a discrepancy between the
frame length and the sum of the data block lengths given to the
TBC. A count of zero is expected. The count is incremented
by the LLC based on the transmit status.

Transmit
Underrun

The number of times there was insufficient local processor
DMA bandwidth for the TBC to transmit a message. A count of
zero is expected. The count is incremented by the LLC based
on the transmit status.

Continued on next page
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4.4.3 Display Descriptions, continued

Table of description,
continued

Table 4-1 Local UCN Statistics Descriptions, Continued
Statistic Description

Unexpected The number of times MAC control was not correct for a RWR
Responses response message (such as the wrong node number in a
response). This indicates network contention or corruption
within a node. A count of zero is expected. It also indicates the
number of times SAPs were not as expected. The count is
incremented by the LLC based on the transmit status and/or
message header contents.

Continued on next page
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4.4.3

Event delivery

description

Display descriptions

9/98

Display Descriptions, continued

Event delivery performs retries to nodes in a dynamically maintained
receiver list. New nodes are added to the list as they respond and are
dropped when retries have failed. Each event message contains 1 to 20
event/alarm/status conditions.

Table 4-2 Local UCN Statistics Descriptions — Event Sender

Statistic Description

Messages The number of messages retried due to no response, lost ACK

Retried or NAK. The count is normally zero unless event overload has
occurred. The count normally correlates with the “NAKs
Received” count in the event senders.

Messages The number of messages sent, not including retries. When an

Sent idle or running event sender has no new events to send, it
resends the last message every 10 seconds so that the NIM
can watchdog event delivery.

NAKs The number of times a message was temporarily not accepted

Received by an event receiver. Retries are performed after a delay. The
count is normally zero, except under heavy event traffic.

Number of The number of event receivers that are currently

Event Rcvrs

acknowledging events from this event sender. In APMMs, this
count is normally the number of primary NIMs.

Receiver
Dropped

Throttling
Requested

The number of times any event receiver failed to respond to a
message after retries, and thus was removed from the retry list.
Retries are no longer performed to nonresponding event
receivers. The count is normally zero in NIMs. A single count
in each event sender may accompany a NIM failure (primary
and secondary).

The number of times this node was requested to delay before
sending another message. A count of zero is normal, except
under heavy event traffic. The count corresponds to the “At
Node Throttle Threshold” statistic in the event senders.

Continued on next page
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4.4.3 Display Descriptions, continued

Display descriptions,
continued
Table 4-3 Local UCN Statistics Descriptions — Event Receiver

Statistic Description

At Node NAK | The number of times this node received too many messages
Threshold from any one event sender and asked the node to resend the
last message after a delay. This causes the “NAKs Received”
count to be incremented in the event sender. The count is
normally zero, except under heavy event load when it would
increment slowly.

At Node The number of times this node reached the buffer threshold at
Throttle which it requested event senders to delay before sending the
Threshold next message. This causes “Throttling Requested” count to be

incremented in the event sender. The count is normally zero,
except under a heavy load, when it would increment slowly.

Lost The number of times there was an event message sequence
Messages number gap. This implies a lost message. Event recovery is
normally initiated after a gap. The count is normally zero. This
situation can occur when a NIM failsover or starts up in a
running network. Frequent counts indicate a problem. If
multiple receivers (NIMs) increment their “Msg Lost” counts at
the same time, the problem is probably in a sender (APMM) or
the network.

Message The number of times no buffers were available to accept events

Buffer from any event sender — a NAK is sent to force resend of

Overrun message after a delay. The count is normally zero, except

(NAK'd) under a heavy burst of events from a number of event senders,
because throttling should prevent this condition.

Message The number of messages that were duplicates because an

Duplicate ACK was not sent, or was lost causing a retry. An ACK is sent,

but the message is discarded by the event receiver. The count
is normally zero. The count will be accompanied by a “Msg
Retried” count in the event sender.

Messages Not | The number of messages not ACK'd by this node due to a
ACK'd temporary shortage of buffers from which to send ACKs. A
“Msg Duplicate” count is expected due to the retry caused by
the lack of an ACK. The count is normally zero.

Messages The number of messages received, including duplicates. Each
Received event message can contain up to twenty alarm and event
conditions.

Continued on next page
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4.4.3 Display Descriptions, continued

Timesynch process

Display description

9/98

A normal time synchronization cycle consists of atime synchronization
message followed by a synchtime message. The time synchronization
message performs the clock synchronization between EPNI and APMMs.
The synchtime message carries the actual time information.

Table4-4

TIMESY NC Statistics Descriptions

Statistic

Description

Clock Errors

The number of times in both synchronizer and synchronized
nodes where the UCN clock interval and LCN clock interval did
not agree within tolerance. In the Synchronizer node: 1 or 2
counts may occur on becoming the Synchronizer node; the
synchtime time is nulled to avoid its use by the synched nodes;
frequent occurrences may indicate that the Synchronizer node
has (LCN) clock problems and cannot obtain a valid Timesynch
time. In the synched nodes: 1 or 2 counts may be reported on
startup; frequent occurrences without any occurrences in the
Synchronizer node may indicate a local clock problem.

Drift The number of times in both the Synchronizer and the synched

Threshold nodes when the UCN clock interval and LCN clock interval did

(exceeded) not agree within the drift threshold in a synch operation. It may
indicate a problem with the affected node’s UCN or LCN
hardware. If the count is incrementing in the Synchronizer NIM,
it is probably also incrementing in the synched nodes.

Lost The number of times a synchtime message was not preceded

Messages by a matching Timesynch message, based on: 1) the hardware

did not detect a Timesynch message; 2) the serial number and
Synchronizer node number of the most recent Timesynch and
synchtime messages did not match.

Synch Errors

The number of times two Timesynch messages in a row were
processed before a synchtime message. Frequent
occurrences may indicate multiple Synchronizer nodes
contending for mastership.
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4.4.4 Troubleshooting Tables

Introduction

The following tables provide basic interpretation of the statistics displays,
probable cause of errors, and references to other statistics that are possibly
related to the problem.

Local UCN statistics

Table 4-5 Local UCN Statistics — Page 1
Nominal Range Over
Statistic Description Specified Time Period; Probable Statistic
How the System Recovers Cause Correlation
No Copy NIM only; no Ideally, should be O. Increases Messages
Buffers buffers in the when the NIM | Received and
processor to is congested. Event
copy received Events are throttled to reduce the I\R/Iessggzs
messages. probability of errors; the event eceived.
recovery logic will ensure events are
up to date.
Token NIM only; the Depends on number of configured Increases No Response
Rotation average network | nodes that are on the network (for when any Errors, network
Time token rotation in | example, for a six node UCN configured traffic.
0.1 millisecond network, the nominal range is nodes are
units. between 4-5 ms). When running offnet. Also
smoothly, the user should record the | increases with
nominal range of his system for more peer-to-
comparison. peer traffic.
No The token ring Should be zero in systems with two or | Fewer than two | Asked Who
Successor | collapsed. more nodes passing tokens and no token passers, Follows
Found communications problems. a network
communication
problem.
The communications system will
automatically attempt to reestablish
the ring.
Asked A successor N/A The shutdown | Token pass
Who node change. of a node, the | failures, noise,
Follows powering off of = checksum error,
Communications system will a node, a frame fragment.
automatically look for a new ]E:orrmunlcatlon
SUCCeSSOr. ault.
Continued on next page
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4.4.4 Troubleshooting Tables, continued

Local UCN statistics,

continued
Table 4-5 Local UCN Statistics — Page 1, Continued
Nominal Range Over
Statistic Description Specified Time Period; Probable Statistic
How the System Recovers Cause Correlation
Token Token pass to Should be zero in a smooth network | Commun. fault, Noise,
Passes the successor with no faults or nodes entering or shutdown, or checksum error,
Failed retried. leaving. power down frame fragment
node failover. in Successor
Who Follows.
The communications system retry
may attempt to find a new successor.
Noise Bits = Noise detected. |« 1 count/10 sec is typical; the lower, | Commun. fault, A noise event is
the better. grounding reported if the
problem. noise is
excessive.
EMI
Checksum | Corrupt Should be zero in a smooth system. | commun. fault, Token passes
Error Message, marginal failed at
checksum The message is retried. modem, noisy | predecessor
detected. local power (indicates
supply. problem in this
EMI node).
Repeater | Corruption in the | Should be zero. Commun fault, @ Token passes
Error end delimiter. EMF nearby. failed at
The message is retried. predecessor
Corrupt message (indicates
problem in this
node).
Frame Full message not | Should be zero in a smooth system. Commun fault. ' Token passes
Fragments received. failed at
The message is retried. predecessor
(indicates
problem in this
node).
Received | Message Should be zero. Has not yet N/A
Frame Too | received > 8 kB. been observed.
Long Software bug
No No buffers to Should be zero if not overloaded. Overload No copy buffers
Receive receive (NIM), or
Buffers messages. resynch in
See recovery procedure for No Copy affected node.
Buffers.
Continued on next page
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4.4.4 Troubleshooting Tables, continued

Local UCN statistics,

continued
Table4-5 Local UCN Statistics — Page 1, Continued
Nominal Range Over
Statistic Description Specified Time Period; Probable Statistic
How the System Recovers Cause Correlation
Receive Not enough Should be zero. Hardware N/A
Overrun Direct Memory problem
Access (DMA)
bandwidth to
copy the received
message to
memory.
Duplicate | Duplicate In a smooth system, this may occur ACK lost. Checksum
RWR message about twice a day. error, frame
received. fragments, etc.
Null RWR | Used to resynch | N/A Node startup,  Checksum
(Resynch) | communications. failover node error, frame
failure, fragment.
Commun fault.
Transmit Not enough DMA | Should be zero. Hardware N/A
Underrun | bandwidth to problem
transmit.
Transmit Inconsistent Should be zero. Software bug N/A
Frame Too | information
Long
Total The sum of all Once every 15 minutes when there Periodic cable | Noise or silence
Cable swaps: are no faults, noise, or silence swap enabled. | events will stop
Swaps operational, present. Also incremented when the periodic swaps.
automatic, and operator manually swaps cables.
periodic.
Cable A No energy on Should be zero. Cabling not Silence event
Silence Cable A. connected
correctly, bad
The network swaps to Cable B. cable, bad tap.
Cable B No energy on Should be zero. Cabling not Silence event
Silence Cable B. connected
correctly, bad
The network swaps to Cable A. cable, bad tap.
Continued on next page
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4.4.4 Troubleshooting Tables, continued

Local UCN statistics,

continued
Table4-5 Local UCN Statistics — Page 1, Continued
Nominal Range Over
Statistic Description Specified Time Period,; Probable Statistic
How the System Recovers Cause Correlation
Cable A Excessive noise | Should be zero. Cabling not Noise event,
Noise on Cable A. connected Noise Bits.
correctly, bad
The network swaps to Cable B. Cabl?’ missing
terminator
ground.
Cable B Excessive noise | Should be zero. Cabling not Noise event,
Noise on Cable B. connected Noise Bits.
correctly, bad
The network swaps to Cable A. cable, missing
terminator
ground.
No One or more Should be zero in a smooth Node(s) offnet, | Checksum
Response nodes did not system with all nodes on net and node(s) Error, frame
Errors respond to a properly configured. overloaded. fragment, null
RWR. RWR, No
Receive Buffers.
Unexpected = MAC control Should be zero. Network N/A
Responses | incorrect in RWR. problems
Errors In LLC part of RWR | Should be zero. Network N/A
Responses | incorrect. problems
Auto- Node Should be zero for a system free Network Cable noise,
Reconnect successfully of communications faults. problems. cable silence,
reconnected. frame
fragments, no
responses, etc.
Local Intra-node local | An Increasing number in NIM, zero  N/A N/A
Messages messages. in an APM.
Messages Messages sent Incremental according to number | N/A N/A
Sent from node. of sent messages
Messages Messages Incremental according to number | N/A N/A
Received received by of receive messages
node.
Continued on next page
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4.4.4 Troubleshooting Tables, continued

Local UCN statistics,

continued
Table4-5 Local UCN Statistics — Page 1, Continued
Nominal Range Over
Statistic Description Specified Time Period,; Probable Statistic
How the System Recovers Cause Correlation
Messages Messages Should be zero. Reply received | Reply Timeouts
Discarded ignored. after reply
timeout,
duplicate reply
due to lost
ACK, bad
protocol
version,
messages from
a non-
configured
node (NIM
only).
Reply Reply not Should be zero. Overload, No Receive
Timeouts received in failover, power | Buffers.
applicable time. off, shutdown.
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4.4.4 Troubleshooting Tables, continued

Local UCN statistics,

continued
Table 4-6 Local UCN Statistics — Event Sender*
Nominal Range Over
Statistic Description Specified Time Period; Probable Statistic
How the System Recovers Cause Correlation
Messages Event Heartbeat message sent every 10 N/A N/A
Sent messages sent, seconds.
not including
retry.
Messages Retries due to Messages Retried count does not Event overload, | NAKs Received
Retried NORESP, NAK, | necessarily imply lost messages. communication
or lost ACK for fault.
the event.
Receiver The number of | Zero in NIM, one in an APM if there is | NIM shutdown, N/A
Dropped times an event  a NIM failure. NIM failure,
receiver did not NIM
respond after congested.
retry. LCN congested
NAKs Message not Should be zero except under heavy Heavy event Messages
Received accepted by event load. load. LCN Retried
receiver. . congested
Message retried.
Throttling The number of | Should be zero except under heavy Heavy event NAKs Received
Requested times the node | event load. load. LCN
was requested congested
to delay before
sending the next
message.
Number of  The number of | The number of primary NIMs running = N/A N/A
Event Rcvrs | nodes ACKing | on the UCN.
events; LM and
APM only.

* APMMs,PMMs, LMMs only — NIMs display statistical counts of zero.

9/98

Continued on next page
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4.4.4 Troubleshooting Tables, continued

Local UCN statistics,

continued
Table 4-7 Local UCN Statistics — Event Receiver*
Nominal Range Over
Statistic Description Specified Time Period; Probable Statistic
How the System Recovers Cause Correlation
Messages Events received, @ Should be incrementing accordingto | N/A N/A
Received | including any number of received events.
duplicates.
Messages @ Cannot ACK Should be zero. Temporary N/A
Not ACK'd | because no overload,
buffers are power off,
available. shutdown
Message No buffers to Should be zero except under heavy Temporary Messages
Buffer accept events. burst of events. overload. LCN | Retried
Overrun ) o congested
(NAK’d) Sender retries unless throttling is
requested.
Message | ACK lost at the Should be zero. Commun. fault. Messages Not
Duplicate  sender. ) ) ACK'd,
Duplicates discarded. Messages
Retried.
At Node Event receive Should be zero except under heavy Heavy event Throttling
Throttle buffer limit met. event load. load. LCN Requested
Threshold congested
At Node Too many Should be zero except under heavy Heavy event NAKs received
NAK messages from event load. load. LCN by sender.
Threshold | one sender. congested
Lost A gap in the Should be zero. Heavy event Message Buffer
Messages @ event message load, failover, Overrun,
sequence NIM startup, message not
number. Event recovery. network ACK'd.
problem, or
sender
problem.
* NIM only
Continued on next page
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4.4.4 Troubleshooting Tables, continued

Timesynch statistics

Table 4-8 Timesynch Statistics
Nominal Range Over
Statistic Description Specified Time Period; Probable Statistic
How the System Recovers Cause Correlation
Synch Multiple N/A Synchronizer
Errors Timesync contention,
messages per network
cycle. problems
Lost Timesynch Increments on Synchronizer change. = Synchronizer
Messages | message lost, change,
sequence network
broken. problem.
Clock Discrepancy N/A LCN clock
Errors between LCN problem.
and EPNI, or
between APMM
and UCN time.
Drift Same as Clock N/A LCN clock, High drift may
Threshold | Errors statistic EPNI clock, lead to clock
APMM clock. errors.

Timesynch status

Table 4-9 Timesynch Status
Status Description
UCN Date The date resident in the current Synchronizer node.
UCN Time The time resident in the current Synchronizer node. The time is accurate to plus

or minus one second.

Synchronizer

Current State

Node

The UCN node number of the Synchronizer node.

The Timesynch state of this node. A PNI NIM, or a NIM with Timesynch disabled,
will report “Failed.”

Drift Value

9/98

The value, in units of 50 microseconds, of the difference between the LCN and
UCN clocks over a period between synchronization cycles (normally 6 seconds).
A positive value means that the UCN node clock is running faster than the LCN
clock. A negative value means that the LCN clock is faster. In synched nodes,
the value is derived from averaging eight synchronization cycles. In the
Synchronizer node, this value is the signed averaged difference between the two
clocks for the previous two synchs.
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4.5 UCN Network Statistics Display

Procedure to access

To call the UCN Network Statistics Display, complete the tasks below.

Step

display.

Action

2 Select one of the PROCESS NETWORK STATUS targets on the
display for the network you wish to examine. This will call up the next

/MRKE SELECTION
ONSOLE 1] - MANUFA

25 Oct 81 @07:44:38 l\

SYSTEM STATUS NCF VERS: @1Aug9l 13:02:27:812
SYS VERS: R400

-

CTURING
OTHER HISTORY
CONSOLES -0K MODULES -0K
RFPPLICATION
GATEWAYS -0K MODULES -0K
PROCESS NETWORK STATUS
5 7777 3 7777
2_0K B 7777 e 7777
3 _IDLE 77777
4 77?7 8 7777

J
Select one

1 Select the <SYST STATS> (SYSTEM STATUS) key on the console.

3 Select the UCN CABLE STATUS target.

mKE SELECTION

26 Jul 81 07:45:17 1\

INVALID
UCN CABLE STATUS: OK UCN @3 STATUS UCN CONTROL STATE: BASIC
UCN AUTO CHECKPNT: INHIBIT
01 NIM 03 PM 05 APM 06
0K PF_IOIDL IDLE
ALIVE
0AD/SAVE| | CONTROL AUTO CN CRBLE| RUN sSLoT DETAIL
RESTORE STATES CHECKPT STATUS STATES SUMMARY STATUS

-

J

Select
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4.5

Procedure to access,
continued

9/98

UCN Network Statistics Display, continued

Step Action

4 Select the UCN COMM STATUS target.

Ve
/MRKE SELECTION

UCN CABLE STATUS: OK UCN 83 STATUS

26 Jul 91 07:41:23 1\

UCN CONTROL STATE: BASIC
UCN AUTO CHECKPNT: INHIBIT

01 NIM 23 PM 05 APM OB
0K PF_I0IDL IOLE
ALIVE

A/B A/B A/B A/B

OAD/SAVE| | CONTROL AUTO CN CHBLE| RUN
RESTORE STATES CHECKPT STATUS STATES

SLOT DETAIL
SUMMARY STATUS

|CRBLE A CHBLE B WaP SUAP  *

SELECT SELECT ENABLE DISABLE | [ UCN COMM|
S STATUS

ALL
NODES

Select

5 You can now select the display that provides statistics for a group of
sixteen (16) nodes on the Universal Control Network that you have
previously selected. The node group of interest is chosen by
selecting one of four targets, SELECT NODES 1-16, 17-32, 33-48,

or 49-64.

GRKE SELECTION

SELECT NODE NUMBERS
BELOW

23 May 91 12:51:33 1\

Select, 1-16 | 17-32
Nodes 33-48 | 49-64

elect Select Enable
able A | Cable B | Swap

Disable I Reset

ENTER | ALL
Swap ¥ Stats

NODES

N~
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4.5

Procedure to access,
continued

146

UCN Network Statistics Display, continued

Step

Action

6 The UCN Statistics Nodes 1-16 Display selected by the Select Nodes

1-16 target is shown in Figure 4-8.

MAKE SELECTION

UCN STATISTICS

ND T¥P CBL A B A B SWAP NOISE
SIL SIL NSY NSY DIS. COUNT

26 Jul 91 @7:44:12 1

- NETWORK

FRAME PASS CKSUM REPTR AUTO TIME SYNCH
FRAGS RPTS ERRS ERRS RECON STATUS

NIM A [u}

@ @ @ [u} @ FRILED
3 59 @ [u} [u}
@ 2 @ [u} @ FRILED

Select 1-16 | 17-32 Select Select
Nodes 33-48 | 49-64 Cable A ] Cable B

Enable [ Disable | Reset ENTER | ALL
Swap Swap % | Stats HODES

-

J

You can access the displays for the other groups of nodes by

selecting that group’s target.
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4.5

Definitions

9/98

UCN Network Statistics Display, continued

The information in the UCN Statistics Nodes Display is defined as

follows:
Statistic
ND
TYP
CBL

A SIL

B SIL

A NSY

B NSY

SWAP DIS.

NOISE COUNT
FRAME FRAGS

PASS RPTS

CKSUM ERRS

REPTR ERRS

AUTO RECON

TIME SYNCH
STATUS

Definition
The node number.
The node type (NIM, PM, LM, or APM).

The UCN cable being listened to by each UCN node
(normally the same for all nodes).

An asterisk indicates the node detected silence on
Cable A.

An asterisk indicates the node detected silence on
Cable B.

An asterisk indicates the node detected noise on
Cable A.

An asterisk indicates the node detected noise on
Cable B.

An asterisk (*) indicates that UCN cable auto-swap
(periodic swap) is disabled.

The total number of times the node detected noise bits.

The total number of times the node detected frame
fragments.

The total number of times the node retried a token pass
to a successor node.

The total number of times the node detected a checksum
error.

The total number of times the node detected a repeater
error.

The total number of times the node successfully auto
reconnected to the UCN.

The status of the node’s Time Synch. (OK or FAILED)
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4.6 Establishing the Base Line

Introduction

Which of these
statistics will help to
establish the
baseline?

148

When a system has been completely installed and is ready for use, a
baseline of cable error statistics must be established. This baseline can
then be used to compare future statistics to identify cable degradation.

All statistic network problem indicators should be zero*. Any deviation is
an indication that a problem exists in one of the following areas.
» Improper grounding (refer to installation procedure in Appendix A.

» Drop cable connection—check drop cable connections (for tightness) at
the tap and the controller card file. This is very likely the problem area
if the error statistics are significantly higher for one node. Also, the
drop cable itself could be bad.

* Trunk cable—if all devices connected after one point in the trunk have
a similar level of errors, check trunk cable connections (for tightness) at
the next closest point in the trunk. A topology map is very helpful in
performing an error analysis.

An exception to these error conditions are the statistics for TOTAL
CABLE SWAPS, MESSAGES SENT and MESSAGES RECEIVED.

It is also acceptable to record low levels of NO RESPONSE errors and
RESYNCHS.

* No response may indicate the absence of a redundant partner or in the case of
a nonredundant PM, the presence of a redundancy daughter board on the PM'’s
control board.
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Appendix B

UCN Exerciser

(excerpt from HPM Service Manual)
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Section 5 — UCN Exerciser

51 Overview

Section contents

The topics covered in this section are:

Topic See Page
51 OVEIVIEW ...ttt ettt ettt ettt sab et et e e et bt e e anbr e e s annneeas 333
5.2 APPHCALIONS ... 334
5.3 Request Data Response (RDR) TeSL.......coouiiiiiiiiiiiieiiieee e 335
5.4 TrHANQUIALION TS ....eiiiiiiiie e 336
55 TEST OPEIALION ..ottt 337
5.6 ANAIYZING RESUILS.....eoiiiiiiiiiiee e 344

Purpose

" CAUTION

This section covers the operation of the UCN Exerciser program that is

used for isolating communications problemsin a UCN node.

CAUTION—The UCN Exerciser is an off-process progratended to
provide a level of confidence in the connectivity and communication
capabilities of an installed network. This test must not be used for an
on-process systebrecause the added communication and CPU loads
induced by the test may cause throughput and response time degradation
of the control system. The test works best if the physical node states of
the participating configured nodes do not change during the duration of

the test.

Each node must be configured in the NIM to participate in either test.

More than one logical UCN can normally be configured for a single

physical UCN. The UCN Exerciser program must be configured to

include, for test, only NIMs (and their redundant partners) from the same
logical UCN. Configuring NIMs from more than one logical UCN will

cause false errors to be indicated for some of the NIMs. This restriction
does not apply to for other UCN node types, such as a High-Performance
Process Manager, Advanced Process Manager, Process Manager, or Logic

Manager.

150
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5.2 Applications

Purpose

Two part test

The purpose of the UCN Exerciser is:

» To provide the user with confidence that the UCN is operating properly
by sending messages between UCN nodes.

* To test the peer-to-peer communications path. The status of peer-to-
peer communications between High-Performance Process Managers is
not shown on the Universal Station (US) display.

* To provide a means of isolating communication problems to a certain
High-Performance Process Manager by observing the gross level of
errors detected.

The test has two parts, an RDR test and a Triangulation test, with both
performed in succession repeatedly until the test is halted.

9/98

Interpret UCN Communications L53687.06 151



5.3 Request Data Response (RDR) Test

Introduction

RDR protocol

In the Request Data Response test, asillustrated in Figure 5-1, the Test
Master, a Network Interface Module (NIM), attempts to communicate on
a point-to-point basis with every UCN node configured to participate in
thetest. A node can be ALIVE, BUT NOT TOKEN PASSING and still
participate in this test using its "shadow address,” numbered 65-128. This
check is to determine with which participantsin the test the Master can
communicate.

Figure5-1  RDR Test Configuration

NIM
NIM communicates point-to-point
with each configured UCN node
HPM HPM
HPM HPM

UCN

16087

The communications protocol used for this part of the test isRDR
protocol. All nodes that are powered on and/or are capable of receiving
and transmitting messages, should respond to the RDR from the test
Master. A node that does not respond is assumed to be not on the network
and is not requested to participate in the triangulation part of thetest. A
node that does respond but whose status indicates that it is not capable of
token passing will also not be requested to participate in the triangulation
part of the test.

152
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54 Triangulation Test

" ATTENTION

Introduction

Timeout policy

ATTENTION—This test requires a minimum of one NIM and one server
(other UCN nodes). With only two nodes, the NIM talks point-to-point.
Three nodes are required for true triangulation.

In the triangulation test, as illustrated in Figure 5-2, only nodes that are
configured in the test are capable of token passing participate. For
example, HPMs that have not been loaded, cannot pass tokens and
therefore do not participate. For those nodes that do participate, the test
Master issues a message to another node in the test and requests the
message to be forwarded to a third node. The third node in the test then
sends a message back to the test Master, which verifies that the path has
successfully completed. While passing the message, the following
communication paths are checked: Master (NIM) to Slave 1, Slave 1 to
Slave 2, and Slave 2 to back to the Master.

Figure 5-2  Triangulation Test

NIM
(Master)

(1) Master passes

(3) Slave 2 passes message to Slave 1

message to MASTER

HPM
(Slave 2)

HPM

HPM HPM
(Slave 1)

(2) Slave 1 passes message to Slave 2 . «——— UCN

16088

Because a message may be lost or an error may occur, the Master has a
reasonable timeout policy for receiving the response back from Slave 2.
The timeout policy assumes that each Slave in the test is serving only one
Master. This means that responses arriving late are considered errors. By
examining several paths together, it is usually possible to determine which
nodes are experiencing communication problems.

9/98
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5.5 Test Operation

UCN Exerciser
operation

" ATTENTION

Starting the UCN
Exerciser

PAGE target

The operator at the Universal Station (US) can control the operation of the
UCN Exerciser. Use the following procedure to perform the UCN
Exerciser tests. The display used in thetest is explained below. Usethe
procedure in Table 5-1 to run the UCN Exerciser.

ATTENTION—If the display does not appear after starting the UCN
Exerciser, the Pathname Catalog must be reconstituted by adding the
search pathET>DIAL.

The UCN Exerciser is started by pressing teeHEM> key, typing in
HPNXOVR, and pressing theeTER> key.

Page 1 of the UCN Exerciser Overview display will appear as shown in
Figure 5-3. The display shows the status of the UCN Exerciser for the
LCN nodes 1 through 64 that are NIMs on the LCN. If no status is
indicated for the node address, the node is not a NIM.

Selecting theeAGE target will invoke Page 2 of the UCN Exerciser
Overview display as shown in Figure 5-4. LCN nodes 65 through 96 are
represented.

HELP target
Selecting thedELP target will invoke the UCN Exerciser Help display as
shown in Figure 5-5. Selecting theN EX OVERVIEW target provides a
return to the UCN Exerciser Overview display.
Continued on next page
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5.5 Test Operation, continued

UCN Exerciser
Overview display
Page 1

Figure 5-3 UCN Exerciser Overview Display — Page 1
( 27 Apr 45 12:16:41
UCA EKERCISEE DUERVIEN PRGE 1
LCASNIA MODE RADORESSES
1 2 3 4 b E 1 ]
E] 1 11 1z 13 14 15 1E
17 18 13 0 21 2 21 21
ADTRUKNE
25 28 A 8 29 [ il EH]
13 ad 15 i6 3 EES k| 4R
41 42 13 44 45 (13 17 1B
99 50 51 52 53 59 55 56
57 i EE] 1] El [ [F] L]
CONMECT HELP PAEE |
TEST SUMA

o

)

J

54109

UCN Exerciser
Overview display

2

Page 2
Figure 5-4 UCN Exerciser Overview Display — Page 2
a 27 fpr 95 12:16:26

UCN EXERCISER QVERUIEW PAGE 2
LCH/NIN NODE ROODRESSES

] bR B7 1] 61 i 1L 72

13 74 15 L] 7 | 19 24

1l 92 13 24 15 96 17 CE

EE] ET il a2 EE] L 15 E

CONNECT HELF PRGE

TEST SUNMN

/

54110

Continued on next page
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5.5

Test Operation,

UCN Exerciser Help

Continued

display
Figure5-5  UCN Exerciser Help Display
4 27 fpr 85 12:14:37 2\
SELECT UCN EXERCISER HELF DISPLAY UCH EX
THRGET DUERVIEY
TEST THIS DISPLAY EXPLAINS THE TEST AND WHAT IT’S MEANT TO DETERMINE.
DETHILS THE TEST CHECKS THE COMMUNICATION BETWEEN NODES ON THE NETWORK.
TEST THIS DISPLAY EXPLAINS THE LIMITATIONS IMPOSED ON THE TEST. FOR
LINITS EXAMPLE, PM’S IN THE TEST MUST BE CONFIGURED IN THE NIM DATABASE.
TEST THIS DISPLAY EXPLAINS THE CONFIGURATION OF THE PARARETERS WHICH
CONFIG CONTROL THE TEST. IT ALS0 PROVIDES A GUTOELINE ON THETR USAGE.
TEST THIS DISPLAY EXPLAINS THE STEPS WHICH ARE NEEDED TO HALT A TEST
HALTING IN PROGRESS. IT ALSO EXPLAINS HOW TO RESET THE TEST STATISTICS.
TEST THIS DISPLAY EXPLAINS THE RESULTS OF THE TEST. IT SHOWS HOW TO
RESILTS USE THE TRIANGULATION PATHS DATA TO DEDUCE SUSPECT NODE PATHS.
N\ / 54111
Continued on next page
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5.5 Test Operation, continued

Connection Test
Summary
display — Page 1

Each box in the grid on the UCN Exerciser Overview is atarget, that when
chosen and followed by selection of the CONNECT TEST SUMM target,

invokes Page 1 of the Connection Test Summary display for the NIM

node.

The display is shown in Figure 5-6. Nodes 1 through 64 are represented.

Figure 5-6

Connection Test Summary Display — Page 1

-

LCN NODE: 24

UCN EXERCISER

- CONNECTION TEST SUMMARY

28 Apr 95 08:19:04

ROR ATTEMPTS

\\‘ 08:05

2

TEST STATUS: NOTRUNNG  ERRORS: TRI START TIME: 28 Apr 95 @8:01
1 0ON 2 0OFF 3 OFF 4 0FF 5 ON & OFF 70N 8 0FF
—————— r 27 r 27
9 OFF | 1@ OFF | 11 OFF | 12 OFF | 13 OFF | 14 OFF | 15 OFF | 16 OFF
17 OFF | 18 OFF | 19 OFF | 20 OFF | 21 OFF | 22 OFF | 23 OFF | 24 OFF
25 OFF | 26 OFF | 27 OFF | 28 OFF | 23 OFF | 3@ OFF | 31 OFF | 32 OFF
33 OFF | 34 OFF | 35 OFF | 36 OFF | 37 OFF | 38 OFF | 39 OFF | 4@ OFF
41 OFF | 42 OFF | 43 OFF | 44 OFF | 45 OFF | 46 OFF | 47 OFF | 48 OFF
49 OFF | 50 OFF | 51 OFF | 52 OFF | 53 OFF | 54 OFF | 55 OFF | 56 OFF
57 OFF | 58 OFF | 59 OFF | 6@ OFF | B1 OFF | 62 OFF | 63 OFF | B4 OFF
MESSAGE DELAY MESSAGE MIX PRIORITY MSGSIZ
NONE | 50ms RN | TYPEL BOTH ROR TEST | HELP
ALL SmLrg | [ TRIANG [ OURY
COMMANDS GARLL RESLTS | PAGE
END TIME [ SET || STRT | RESET | RESET | IMED | ENDCYC ERRORS | DETAIL
28 Apr 95| ON CONFG | STATS | ABRT | ABRT DESELCT| CANCEL
NODE | COMMND

J

54112
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5.5

Connection Test
Summary
display — Page 2

Test Operation, continued

Selecting the PAGE target invokes Page 2 of Connection Test Summary
display. Nodes 65 through 128 are represented. The display isshownin
Figure 5-7.

Selecting the PAGE target provides areturn to Page 1 of the Connection
Test Summary display.

Figure 5-7

Connect Test Summary Display — Page 2

/

28 Apr 95 0B3:20:10

\

2

LCN NODE: 24 UCH EXERCISER - CONNECTION TEST SUMMARY ROR ATTEMPTS
TEST STATUS: NOTRUNNG ERRORS: TRI START TIME: 28 Apr 95 BE8:01
65 OFF E6 OFF 67 OFF 63 OFF 63 OFF 70 OFF 71 OFF 72 0OFF
73 0OFF 74 0OFF 75 OFF 7B OFF 77 0OFF 78 OFF 79 OFF a8 OFF
81 0OFF g2 0OFF 83 0OFF 84 0OFF 45 0OFF 86 OFF a7 OFF 88 0OFF
a3 0OFF 9@ 0OFF 91 OFF 92 0OFF 93 0OFF 94 OFF 95 OFF 96 OFF
97 0OFF 98 0OFF 93 0OFF [ 1@@ OFF | 191 OFF | 182 OFF | 1@3 OFF | 184 OFF
105 OFF | 1@6 OFF | 1@7 OFF | 1@8 OFF | 183 OFF | 11@ OFF | 111 OFF | 112 OFF
113 OFF | 114 OFF | 115 OFF | 116 OFF [ 117 OFF | 118 OFF | 119 OFF | 128 OFF
121 OFF | 122 OFF | 123 OFF | 124 OFF [ 125 OFF | 126 OFF | 127 OFF | 128 OFF
MESSAGE DELAY MESSAGE MIX FRIORITY MSGSIZ
WONE | 50ms R TYPELl [Rgd3M EOTH TEST HELP
ALL SmLrg OVRVI
COMMANDS PAGE
END TIME | SET STRT [ RESET [ RESET | IMED [ ENDCYC ERRORS
28 Apr 95| ON CONFG | STATS | ABRT HBRT DESELCT| CANCEL
05:05 NODE COMMND
\ / 54113
Continued on next page
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5.5 Test Operation, continued

UCN Exerciser test

procedure
Table5-1isaUCN Exerciser test procedure. Follow the procedure to test
the UCN.

Table5-1 UCN Exerciser Test Procedure

Step Action

1 Start the UCN Exerciser by pressing the <SCHEM> key, type in
HPNXOVR, and press the <ENTER> key.

2 Each box in the grid on the UCN Exerciser Overview display is a
target, that when chosen and followed by selection of the CONNECT
TEST SUMM target, invokes Page 1 of the Connection Test
Summary display for the NIM node. Nodes 1 through 64 are
represented.

Selecting the PAGE target invokes Page 2 of Connection Test
Summary display. Nodes 65 through 128 are represented.

Make a selection.

3 Select each node on the UCN that is to participate in the test. This is
accomplished by choosing the node in the grid and then the SET ON
target. Repeat this procedure until all desired nodes are on. For
example, Figures 5-6 and 5-7 show nodes 1, 5, and 7 configured for
the test.

If a node is selected by mistake, select it again and the SET ON
target will toggle to SET OFF. Selecting SET OFF deselects that
node.

4 Configure the MESSAGE DELAY parameter by selecting the NONE,
50 ms, or 100 ms target. For example, Figures 5-6 and 5-7 show
100 ms selected.

5 Configure the MESSAGE MIX parameter by selecting one of the
three targets

e TYPE1 Sendonly Type 1 messages. These are
unacknowledged unconnected messages.

» TYPE 3 Send only Type 3 messages. These are acknowledged
messages.

« BOTH Send both Type 1 and Type 3 messages.
Figures 5-6 and 5-7 show TYPE 3 selected.

6 Configure the PRIORITY parameter by selecting one of two targets.
* LOWEST Send messages at the lowest priority.

« ALL Send messages at each of four priorities.

Continued on next page
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5.5 Test Operation, continued

UCN Exerciser test
procedure, continued
Table5-1 UCN Exerciser Test Procedure, Continued

Step Action

7 Configure the MSGSIZ (MESSAGE SIZE) parameter by selecting one
of two targets.

¢ SMALL Send 50 word messages.
* SMLRG Send 50 and 100 word messages.

8 Configure the end time date parameter by selecting the END TIME
target and entering the date in the format shown. Press <ENTER>.
Enter the time parameter in the format shown and press <ENTER>.

9 Select the STRT (START) target followed by the EXEC (EXECUTE)
target to start the test. The EXEC target appears to the right of the
ENDCYC (END CYCLE) target when the STRT target has been
selected.

There are five commands shown in Figures 5-6 and 5-7. To execute
the chosen command, the EXEC target must also be selected. The
following commands are available.

e STRT Starts the RDR and Triangulation test.

» RESET CONFG Resets the configuration to off for all nodes.

* RESET STATS Resets the statistics to zero.

 IMED ABRT Aborts the test wherever it is in the procedure.

« ENDCYC ABRT Aborts the test at the end of the current test
cycle.

10 Select the TEST OVRVW (TEST OVERVIEW) target to return to the
UCN Exerciser Overview display. See Figures 5-6 and 5-7.

Wait for the test to complete. The NOTRUNNG (NOT RUNNING)
status appears on the UCN Exerciser Overview display as shown in
Figure 5-3.
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5.6 Analyzing Results

Connect Test Detail
display

Number of attempt
errors

Problem correction

To see the results, chose the node of interest and select the RESLTS
DETAIL (RESULTS DETAIL) target on the Connect Test Summary
display. Thisinvokesthe Connection Test Detail display as shownin
Figure 5-8.

Figure5-8  Connection Test Detail Display

4 28 fpr 95 08:23:12 2\
LCN NODE: 24 UCN EXERCISER - CONNECTION TEST DETAIL  TRIANG ATTEMPTS
UCN NODE: & TEST STATUS: NOTRUNNG START TIME: 28 Apr 95 @8:01
1 2 3 q 5 5 7 g
00 00 T 27
] 10 11 12 13 14 15 16
17 18 13 20 21 22 23 24
25 26 27 28 23 30 31 32
33 34 35 36 37 38 39 40
a1 42 a3 44 45 a5 a7 48
43 50 51 52 53 54 55 3
57 58 59 50 61 B2 63 54
NIM TEST CONFIGURATION UCN NODE 5 TEST UATA
MESSAGE DELAY:  1@@ms TOTAL TRI ATTEMPTS: 27
TBC PRIDRITY: LOWEST TOTAL TRI ERRORS: 26 | [ ERRORS
MESSAGE MIN: TYPE 3 TOTAL ROR ATTEMPTS: 27 | [CONNECT | HELP
END TIME: 28 Apr 95 08:05 || TOTAL RDR ERRORS: 00 || T5T suM
\ / 54114

Check the boxes in the grid target for nodes 0, 5, and 7. The number in
the lower right corner of the box reports the number of attemptsif the
ATTMPS (ATTEMPTY) target is backlighted, or the number of errorsif the
ERRORS target is backlighted on the Connect Test Summary display. The
display is selected with the CONNECT TST SUM (Connect Test Summary)
target.

The node that has the highest number of errorsislikely to be the node
causing a problem. The problem should be corrected by replacing the
HPM UCN Interface module or by checking the UCN cable connections.
If this does not correct the problem, call the Technical Assistance Center
(TAC) for assistance.
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