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Warranty 

This Hewlett-Packard instrument product is warranted against defects in material and 
workmanship for a period of one )'CU &om the date of shipment During the warranty period, 
HP will, at its options, either repair or replace products which prove to be defective. 

For warranty service or repair, this product must be returned to a service facility designated by 
HP. Buyer shall prepay shipping charges to HP and HP shall pay shipping charges to return 
the product to the Buyer. However, Buyer sball pay aD shipping charges, duties, and taxes for 
products returned to HP &om another country. 

HP warrants that its software and firmware designated by HP for use with an instrument will 
execute its programming instructions when properly installed on that instrument. HP does not 
warrant that the operation of the instrument, or &Oftware, or firmware will be uninterrupted or 
error &ee. · 

Limitation of Warranty . 

The foregoing warranty shall not apply to defects resulting &om improper or inadequate 
maintenance by Buyer, Buyer-.supplied software or interfacing, unauthori7ed modification or 
misuse, operation outside of the environmental specifications for the product, or improper site 
preparation or maintenance. No other warranty is expressed or implied. HP specifically 
disclaims the implied warranties of merchantability and fitness for a particular purpose. 

Exclusive Remedies 

The reinedieS provid(fd herein are bu)1er's sole and exclusive remedies. HP shall not be liable 
for any direct, indirect, special, incidental, or consequential damages, whether based on 
contract, tort, or any other legal theory. · 

©Copyright 1990 Hewlett-Packard Company. 
Colorado TelecommunicatioDs Division 
5070 Centennial. Boulevard 
P.O. Box 5070 
Colorado Springs, co, 80933 

All rights reserved. 
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Safety 

Prior to operation of the equipment you must examine the instrument and review this 

document to ensure you are completely familiar with all the safety markings and the operating 

instructions. 

Warnings 
The following WARNINGs define operating procedures, practices, etc., which, if not correctly 
followed, could result in personal injury or loss of life. 

·Safety 

WARNING 

This product is a Safety Clus 1 instrument with a protectiwe 

earth tenninal. 

WARNING 

For protection fzcm electric shoc:t hazard, power cord ground 
must not be defeated. 

The following general safety precautions must be observed during all phases of operation, 

service, and repair of this instrument. Failure to comply with these precautions or with 

specific warnings in this manual violates safety standards of design, manufacture, and intended 
use of this instrument. Hewlett-Packard Company assumes no liability for the customers 

railure to comply with these requirements. 
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Grounding 

To minimi7.e shock hazard, the mstrument chassis and cabinet must be connected to an 
electrical ground. The instrument is equipped with a three-conductor AC power cable 
compatJ'ble with an approved three-contact electrical outlet. The.power jack and mating plug 
·of the · power cable must meet International Elcctrotedmical Commission (IEC) safety 
standards. 

Environment 

Do not operate the instrument in the presence of flammable gases or fumes. Operation of any 
electrical instrument in such an environment constitutes a definite safety hazard. 

Service and Adjustment 

Dangerous voltages exist within this instrument. Service and adjustment of this instrument is 
to be performed only by trained service personnel. ·Operating personnel are not authorized to 
remove the instrument covers or to perform any internal service or adjustment procedure. 

Do not replace components with the power cable connected. Dangerous voltages may be 
.present even when the power cable is disconnected. 

Do not perform internal sem~ or adjustment unless another persoil, capable of rendering 
first aid and resuscitation, is present. 

CRT Handling 

Rough handling or jarring of the instrument can brealc the CRT (cathode ray tube). The 
resulting implosion will scatter glass fragments at a high velocity. Rem.owl or installation of 

. the CRT is to be performed only by qualified maintenance personnel using approved safety 
mask and gloves. 

Unauthorized Service 
The installation of substitute parts or the installation of. any instrument modification not 
authorized by Hewlett-Packard is specifically forbidden. The performance of such 
unauthorized service can negate the instrument warranty or any maintenance agreements. 

Return the instrument to a Hewlett-Packard Sales and Service Office for authorized service 
and r~pair. 
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Manufacturer's Declaration 

This certification is applicable to products shipped to Germany after June 1, 1985. This is to 

certify that the equipment 

HP 4972A LAN Protocol Analyzer 

is in accordance with the Radio Interference Requirements of Directive F1'Z 1046/1984. The 

German Bundespost was notified that this equipment was put into circuJation. The righc co 

check this model type for compliance with these requirements was granted. 

Additional Information for Test- and Measurement Equipment 

Note: If Test and Measurement Equipment is operated with unscreened cables and/or used 

for measurements on open set-ups, the user has to assure that under operating 

conditions the Radio Interference Limits are st111 met at the border of his premises. 

Herstellerbescheinigung 
Hiermit wird bescheinigt, daft das Gerit/System 

HP 4972A LAN Protocol Analyzer 

in Obercinstimmung mit den Bestimmungcn der Postverfiigung 1046/84 funkentstort ist. 

Der Deutschcn Bundespost wurdc das Inverkebrbringen diescs Geritcs/Systems angc7.eigt 

und die Berechtigung zur Oberpriifung der Serie auf Einhaltung der Bcstimmungen 

cingerimnt. 

Zusatzinformation iur MefJ- und Testgerite 

Werden MefJ- und Testgerite mit ungeschinnten Kabeln und/oder in oft'encn Me,Paufbauten 

verwendet, so ist vom Betreiber sichcrzustellen, daP die Funk-entst<>rbestimmungen unter 

Betriebsbedingungen an seiner Grundstiicksgrenze eingchalten werden. 
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Printing History 

New editions are complete revisions of the manual Update packages (formerly known as 
"Manual Changes") are issued between editions. They contain additional and replacement 
pages to be merged into the manual by the customer. The dates on the title page change only 
when a new edition or a new update is published. No information is incorporated into a 
reprinting unless it appears as a prior update. The edition does not change when an update is 
incorporated. 

Many product updates and fixes do not require manual changes and, conversely, manual 
corrections may be done without accompanying product changes. Therefore, do not expect a 
one-to-one correlation between product updates and manual updates. 

Edition 1 ................................. - ......................... - ....... July 1987 

Edition 2 ............................................... - .......... November 1988 

Edition 3 ............................................................ September 1989 

Edition 4 ....................................................................... June 1990 

Problems? Call for Help 

If you have problems operating your HP protocol analyzer or any of the applications, call the 
CTD Customer Helpline or use your fax machine to send ,our questions. 

HelpLine • (719) 531-45'7 
Fax • (71') 531-4505 

. Printing History - 16 



Conventions 

Critical instructions within the text of this publication are preceded by one or more of the 
following labels. 

WARNING 

CAUTION 

NOTE 

All operating procedures, practices, etc., that must be 
performed in the specified manner to preclude the possibility of 
personal injury or loss of life are preceded by a "Warning• label. 

All operating procedures, practices, etc., that must be 
performed in the specified manner to preclude the possibility of 
damaging the instrument or destroying programs or software 
arc preceded by a "Caution• label 

Explanatory comments or supplementary instructions are 
preceded by a "Note• label. 
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1 
Using This Manual 

This chapter dcscn"bes the organ;iation of this manual 

This manual documents the LAN Performance Analysis Application for the HP 4971A Local 
Area Network Protocol Anafy7.er. 

If )'OU are not familiar with the HP 4971.A LAN Protocol Analyzer, introductory information is 
provided in the Getting Started manual 

Sections in this chapter include: 

• Chapter Descriptions 
• Conventions Used in this Manual 

NOTE 

The manual set refers to the HP 4972A. LAN Protocol 
Analyzer as the HP 4971.A, the protocol analyzer, and 
the analyzer. . 

The manual set also refers to the I.AN Performance 
Analysis Application as Stats. 
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Chap~er Descriptions 
Using This Manual 

Oiapter 1 desc:ribes the purpose of the chapters m this manual. The descriptions group the 
chapters by fulldions. 

Product Information and Installation 

Ciapter 2 provides a product description of the LAN Performance. Analysis Application. 

Oiapter 3 desc:ribes how to install the application into the analyzer. · Chapter 3 also describes 
how to remove this software application &om the protocol analyzer. 

Common Operating Considerations for Running Meaauramenta 

Chapter 4 provides information that is c:ommon to most of~ measurements or functions of 
the Stats application. This chapter describes common features such as starting or stopping 
tests, changing the time periods for the measurements, or ch•nging the scale ·of the displa,s. 

Chapter 4 also summarizes running measurements in remote operatioii. 

Common Operating Considerations for Dl1playlng the Measurements 

Chapter S describes the cboices for displaying the measurements provided by the Stats 
application. Plotter pen assignments are shown for when graphic measurements are plotted. 

Description of the Stats Meaaurementa 

· Oiapter 6 introduces you to the measuremeat classes that are ptOYidcd by Stats. 

Top Level Menu tor Stats 

Chapter 7 describes the Network Summary Menu. This menu is similar to the Top Level 
Menu for the anafy7.er. You can make softkcy selections from this menu to control the 
operation of the Stats. In additio, the Network Summary Menu provides a summary of the 
activity happening on the network the protocol analyzer is attached to. 
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Setting up the Statlsllcl Meallftmenta 

Chapter 8 dcsc:nl>es how to set up the protocol analyzer and the Stats functions before 
beginning to perform measurements on the network operation. 

Network Level Meas18'8111ent9 

Chapters 9 through 15 describe measurements that apply to the entire network. This should 
be the first group of measurements you use when you begin to characterize your network's 
baseline performance. 

Node Level Measurements 

Chapters 16 through 22 describe measurements that apply to specific nodes on the network. 
After you have established your network's base or average performance, you can look at the 
operation of specific nodes OD the network. 

Transmitting on the Network 

Chapters 23 through 26 describe measurements that let you actively transmit messages OD the 
network and observe the results. 

Running Testa Automatically and Logging Measurements 

Chapter TT dcscn'bes how to create tests sequences to make performance measurements you 
want. You can automatically control the sequence of tests and the time of day when the tests 
are to be run. · 

Chapter TT also describes logging measurements to a printer, plotter, or di$C drive. 
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Conventions Used In this Manual 
The LAN Performance Analysis Application uses softkeys to control its operation similar to 
the HP 497'1A LAN Protocol Analyr.er. 

Conventions for using softkeys to control the application are the same as the analyzer softkcy 
conventions. See the chapter, Using The Manuals, in the protocol analyzer Getting Started 
manual. 

Topics that are described inclUde: 

• Softby conventions 
• Editing with kCJl>oard keys 
• Repeating bys 
• Text entry con\ICD.tions 
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2 
Product Information 

This chapter provides an introduction to the Stats application for the HP 4972A Loca1 Area 

Network Protocol Analyzer. 

Sections in this chapter include: 

• Stats Introduction 
• Stats Features 
• Equipment Supplied with Stats 
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Introduction 
The LAN Performance .Anafysis Application for the HP 4972A LAN Protocol Analy7.er is an 
integrated set of Level 1 and Level 2 measurements for the Internarinnal Standards 
Organization'& (ISO) Open System Interconnect (OSI) reference model that let you analyz.e 
and manage your Local Area Network (LAN). 

Statistics for higher level protocols can be measured by using some of the more general­
purpose menus of the protocol analyzer with the Stats frame analysis measurements. 

NOTE 

HP 4cr/2A &ystem software, Revision B.03.03 or 
subsequent release, is required to operate the LAN 
Performance ~ysis Application, Revision A.OL04. 

The protocol analyzer requires at least 2.0 Mbytes 
internal memory the Stat& application. 

The Stats performance measurements are organized into three basic groups: 

• Network Statistica 
• Node Stati&tica 
• Transmission Statistics 

Measurements for each of these performance dasse& are described in later chapters. 
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Alarm Conditions 

You can specify test limits for alarm conditions in the following measurement tests: 

• U~1imion 
• Errors and collisioas 
• Number of comaec:tions to a node 
• Channel acquisition time 
• Network response lime 

Audible or visual sipals can alert JOU when an alarm event occurs. You can also use the 

alarm event to make branch dcc:isioas when making automatic sequence measurements. 

Automatic Sequence Measurements 

An automatic sequence menu is provided for unattended network monitoring. This feature 

lets )'OU program a aequcnc:e of measurements to perform. You can specify start and stop 

times for each measurement, and branch from one measurement to another when alarm 

conditions occur. 

Loging can be used in conjullc:tion with automatic sequence testing so that important network 

performance information is never lost. 

Automatic Logging 

Automatic loging Jets :you periodically copy statistics data that bas been copied to a disc, 
printer, or plotter. Loging may also occ:ur on •a1arm• conditions you set up. 

Color Monnor Operation 

The Stats applic:ation supports HP 3.5741BX color monitor operation. See the "Installation• 

chapter in the protocol anafyzer manual for information to install the color monitor. 
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Remote Performance Analysis 

Stats performance measurements CID be made at a remote locetioli by 1ISinc the protocol 
analyzr in its mutt:r/sJave function. . 

Features 
The LAN Perfoniumce Am1Jsis Application can be used to: 

• Provide 'Visibility of basic network pedormanc:e. 
• Identify most acme and problom noclel on the network. 
• Provide simplified analysis of network loacting problems. 
• Provide simplified network respaase time measurement. 
• Provide flexible and understandable display formats. 
• Archive network performance hlfonmtioa. 
• Provide unatteadcd moakorma- ·. 
• Provide unattended remote moairoring. 



3 
Loading the Application 

The Stats application is resident on the bard disk of your HP 4972A if you have analyzer 
operating system software Revision B.01.00 or later. However, sometimes it may be necessary 
to reload your application due to software updates or if you accidently corrupt your hard disc. 

This chapter descn"bes how to install the Stats application software into the HP 4972A LAN 
Protocol Analyzer. 

Sections in this chapter include: 

• Loading the Stats Application 
• Unloading an Application 
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Loading the Application 

Procedure 

NOTE 

. HP 4971.A system software, Revision B.03.03 or 
subsequent release, is required to operate the Stats 
LAN Performance Analysis Application Software, 
Revision A.01.()4. 

The protocol analyzer must ha'VC at least 2.0 Mbytc 
internal memory to load the Stats application. 

1. Install Stats floppy disc in the floppy disc drive. 

2. From the analyzer Top Level Menu, press <Dl9c Funcllona>. 

3. Press <SelectVolume>. 

4. Press <LANAPP#3:>. 

S. Press <Load Fiie>. · 

6. ne analyzer displays: 

Doing dir-ectory of 13: 

7. The analyzer prompts: 

· Select • file type to load. 
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8. Press <Appl. Fiie>. 

9. The anafy7.cr prompts: 

Select softkey CR enter val id name: 

10. Press <STATS>. 

11. The ana1)'7.Cr displays: 

Loading 1STATS 1 

12. After Stats is loaded, tbe analyzer prompts: 

Select a file type to toed. 

13. Press <EXIT> twice to display the ana)y7.er Top Level Menu. 

Starting the Application 

1. From the Top Level Menu, press <Run Apple.>. 

2. Press <Run Stats> to display the Stats Network Summary Menu. 

Operation wtth Floppy Disc DrlVe 

If the power is turned off and you are using the floppy disc to run the Stats application, the 

application must be loaded from floppy disc again when power is restored. 

Operation with Winchester Disc Drive 

You can copy the Stats application to the analyzer's bard disc. Then, if power is interrupted, it 

is more convenient to reload the application from the bard disc after power is restored. 
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Procedure 

L Install the Stats floppy disc in the floppy disc drive slot. 

2. From the analy2cr Top Level Me.nu, press <Diie Funallona>. 

3. Press <Con Fiie>. 

4. The analJ7.er prompts: 

Copy file FRQlll which volLme? 

S. Press <LANAPPft:>. 

6. Press <AR Fla>. 

7. The analyzer prompts: 

Copy file TO whfch vol&me? 

8. Press <HARDSC #13:>. 

9. · The analyzer displays a list of files that are to be copied and displays <Begin CopJ>. 

10. Press <a.gin Copy>. 

1L When the copy function is c.omplete, the analyzer displays the menu to copy another 
file. 
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Starting the SllllS Appllcltlon from HARDSC 

L Press <EXIT> to return to the anal.pa Top Level Menu. 

2. Press<Dl.o,......>. 

3. Press cl.Nd Fie>. 

4. The analyzer prompts: 

Select • ff le type to load. 

s. Press <Appl. Fie>. 

6. The analyzer prompts: 

Select softkey OR enter valid nme: 

7. Press< .... >. 

8. After Stats is loaded, press <EXIT> to return to the analyzer Top Level Menu. 

9. Press <R• Appllo>. 

10. Press <Run ..... > to start the Stats applicalioa. 
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Unloading an Appllcatlon 
When large pl'OSl'llDS and node lists ha1e been created, ID error message may be ~ 
that indicates not enough memory is available for some aaalyar operation. You may want to 
remove the Stats application &om the aaalyl.er's memmy. 

To delete the Stats applic:alion, use the following proceclurc: 

Procadn 

L Prom the analym-Top Level Mena, press <RIMIAppk>. 

2. Press <Unload Appl.>. 

3. Press <EXIT> to return to the analyzer Top Lewi Meau. 

The memory space preW>us1y occupied by the Stats application is now available for 
other protocol analyzer operations. 



4 
Running the Tests 

Some of the functions used to control or modify the Stats performance tests are common to all 
the measurements. This chapter descn"bes commonly shared softkeys and functions that can 
be used to control or modify Stats performance measurement tests. 

Functions descn"bed in this chapter include: 

• What/When Can You Change Tests? 
• Setting Test Tunes 
• Setting Display Ranges 
• Autoscaling the Graphs 
• Choosing Time Scale for Displays 
• Starting and Stopping the Tests 
• Averaging the Measurements 
• Saving a Measurement 
• Using Statistics in Remote Mode 
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·What/When Can You Change Tests? 
Some of the meuurement and display parameter& ha\'e to be &et before starting the teat. 
Other parameters may be manged during or after the measurements. The foDow:ing list shows 
some of the measurement and display parameters )'OU can CODtro1. 

Meeatremenl Parametn JOU MUST Ht BEFORE l8lt mrt: 

• Set Test Tunes 
• Enable/Disable Alarm 
• 0iange Alarm Valuc:a 
• Change Measurement Stonge 

Display Parameters you can change DURING or AFTER measurements: 

• Sc1cc::t autascale ON/OJIP 
• Change tiJQe display (Blapsed/Absolute) · 

Display Parameten you can change AFTER testa (poet proce1slng):· 

• Change hori7.0nlal axis (time scale) limits 
• Change~ axis Limits 
• Clumge tiJQe display (Elapsed/Ab&oha) 

R.wming the Tests 44 



Setting Test Times 
Before you begin a test, you can choose how long to let the test run and also how often to 
update the display. During the test, the display shows what day, month, year and hour, minute, 

second the start test key was pressed. After the test is stopped, the display shows what day, 
month :year and hour, minute, scc:ond the test ended. 

The lines shown below are displayed at the bottom of the performance measurements: 

I whet ti• the 
I test is to start 

I 

I tlhat ti• the 
I test is to end 

I 
Start time = DD MM YY IDl:MM:SS 
Measurement time - m SECONDS 

Stop time = DD MM YY HH:MM:SS 
Sample time "" XX SECONDS 

Soflkev 

\ 
\_ how long to 

IV'I the test 

<s.tTMtTlme> 

<SetlleaLTlme> 

\ 
\_ how often to 14Xiete 

the display 

Description 

displays softkeys for setting how long to run the test. <Set u .... 
Time>, and how often to update the display, <Set Semp. Time>. 

lets you choose how long to run the test. 

Press <Set Men. Time> to display the current measurement time 
in a higbHgbted field. Type a new entry for the measurement 
time you want. To complete the entry, press [RETURN] or 
press a softkey to select the unit of measurement time. The 
choices are: seconds, minutes, hours or days. For example: 

600 Seconds 
75 lliR.ltes 

35 Hours 
15 Deya 
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Softkey 

<Set Sample Time> 

Updating the Dlsplay 

Dwrlptlon 

The samp)c time is used to control updating the measurement 
stored and displayed data. 

The ana1ym' does not •sample• the network, it sees all the 
measurement events occurring on the network and calculates an 
awrage value for all the measurement events happening during 
each S8JDple time. 

Line lfill!hs are updated with the new average value for each samp)c time. 

Bar sraphs are updated using an average of sewral sample periods. Use <SetTeatTlmft> and 
<Set# of Samp/A¥g.> to control how many sample times to use for updating the graph. 

Bar &APhs with numeric data and Pie mpbs are also normally updated usiDg an ua"&ge of 
~al sample times. The analyzer updates the nmning display as fast as it can. If it cannot 
update fast enough to display every sample,.~ skips displaying some samples and shows the 
most rec:cnt sample. When the measure.meat stops, )'OU can use the cursor to see each sample 
period display. This is similar to the analyzer Evminc Data display when monitoring the 
network. 

Tabular displm are updated with the new average value for each sample time. 
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Entering a New Sample nme 

Entering a new sample time <s.t....,. Tllne> lets you wry how often the displa)'ed test data 
is updated. Teat umpJe time must be equal to or less than the test measurement period. 

Type a new entry far the sample time ,ou want. Press [RETURN] or press a softkcy for a 
new unit of umpJe time. Units of time for sample periods are: seconds, minutes, or hours. 

For any measurement using a time axis graph, the ~can store up to 360 samples. ID 

measurements such •Node List Stats, a time aDs is not used. The me1&mement displays a 
node list at the end m the test. Similarly, node matrix mCllS\ll'eDlents do not use a time axis. 

They show an instantaneous measuremcat. 

If you need to store a time uis measurement, the smaDest sample time is one second. For 360 

samples, the measurement period is six minutes. The longest sample period of four hours 

requires (J() clays for 360 samples. 

If you need to run a test for loagcr than 360 samples, you can use the log to disc function to 

store your test rauJta. 

The following table lists examples of different test sample times and test measurement times 
to get 360 samples per IDCIS1ll'e1DeDt period. 
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Table 4-1. Sample Time vs Measurement Time Pmtoda 

Sample Measurement Sample periods Sample periods 
Tame TlDle for 360 in each minute in each hour 

Samples 

1 sec 6 •fn 60 3600 
2 sec 12 •in 30 1800 
3 sec 18 •in 20 12GO 
4 HC 24 •fn 15 900 
5 HC JO •in 12 720 
6 HC 36 •in 10 600 
10 sec 1 hr 6 360 
20 sec 2 hr J 180 
30 sec 3 hr 2 120 
60 sec 6 hr 60 
80 sec 8 hr 0.75 45 
2 •in 12 hr 0.5 30 
3 •in 18 hr 0.3 20 
0.25 24 hr 0.25 15 
5 •in 30 hr 0.20 12 
6 llin 36 hr 0.10 10 
20 •in 5 days 0.050 J 
28 •in . 7 days 0.0357 2.14 
2 hours 30 deys 0.0833 0.5 
4 hours 60 c:leys 0.04165 0.25 
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Setting Display Ranges 
While a test is running or stopped, )'OU can change the limits or bounds of the vertical or 
horimnta1 axis to display better resolution. You can change the upper limit of an axis as well 
as the lower limit. 

Softkeys are displayed to let )'OU change the upper and/or lower axis bounds. The softkey 
labels will vary depending on the axis function. Examples of softkeys to change display axis 
bounds include: 

<Set UllL Low llouncl > 
<SetUllL HI Bound> 

<Set Error Low Bound> 
<Set Error ta Bound> 

<Set Len. Low Bound> 
<Set Len. ti Bound> 

<Set TlrM Low Bound> 
<Set Time HI Bound> 

<Set" Low Bound> 
<Set% HI Bound> 
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Softkev 

<Setxxxx 
LowBound> 

<Setxxxx 
HI Bound> 

Dnci1pt1on 

lets you set the lower limit for the uis. Try to select lower value 
than you would expect for the test data. 

lets you set the upper limit for the axis. To increase resolution 
of the displayed test data, try to set the upper bound to the 
lowest value you expect the test data not to exceed. 

Vertical axis I 
H i bound __. I · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 

I 
I 
I 
I 
I 

Vertical axis I 
Low tound ~ +········+········•········•········+ 

t 
Horizontal axis 

Low Bound 
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Autoscaling the Graphs 
The limits or bounds of the data being tested is not atwa,s predictable. When major problems 
occur on the network, it is possible for the test data to amed the limits on your graph. When 
test data excceds·the bounds of a graph, the usual display would simply clip the data and show 
a flattened graph at th.al region. 

A convenient feature of the Stats application lets you choose whether to automatically rescale 
the graph. You may want to rescale the graph when test data exceeds the graph bounds or the 
graph bounds are so wide the display does not show enough resolution. 

You can select the autoscale function before, during. or after a test. 

Softkev 

<Aulosoade On> 

<AutMale Oii> 

Dncrlptlon 

is the default mode for the graphic displays. This softkey lets 
the protocol analyzer increase or decrease the graph scale. 

Increasing the graph scale helps to eliminate any peaks or spikes 
in test data &om being clipped on the display. 

Decreasing the graph scale can provide more resolution. 

Vertical graph limits cannot be entered when autosca.ling is 
enabled; the message: "WMNllG :AUTOSCALE IS ON. GRAPH LIMIT 

WILL NOT CIWIGE.• is displayed. 

disables the autoscaling feature. You may not want to use 
autnscaling if most of the data is within the graph bounds and 
you do not want to lose resolution of the majority of the data. 
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Choosing Time Scale for Displays 
While a test is numing or stopped, you can change the scale for the time ais on graphs to be 
elapsed time from start of test or to be the time of day. 

Soft key 

<Set Teat Dl9pitly> 
<s.tTabl911anges> 
<Set Graph Rangea> 

<Elapsed Time> 

Dncrlptfon 

control seJcrting the time scale for measurements using a time 
uis. The choices are <Bllpeed Time> and <Meolule Time> 

shows the time axis on graphs as time from when the test 
started. The example below shows a time scale for 75 minutes. 

+---------+---------·---------+-········•····-----+ o.o 15.0 30.0 45.0 60.00 75.0 

shows the time axis on graphs as the time of day. The example 
below also &bows a time scale of 75 minutes for a test that 
occurred betw=D 3:00 o'clock and 4:15 o'clock on February 15. 

•········-··········•·········+········-+·········+ 
15 Feb 15 Feb 15 Feb 15 Feb 15 Feb 15 Feb 
03:00:00 03:15:00 03:30:00 03:45:00 04:00:00 04:15:00 

The protocol analyzer automatically scales the c:lock time period to reflect the measurement 
time period you have chosen. The measurement time period is divided by the integers: 3, S, 6, 
7, 8 for convenient time intervals on the graph. 
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Starting and Stopping the Tests 
After you select a measurement, <SWtTest> is displayed. Press <&wt Test> to begin the test 
you have selected. The protocol anafy7.er begins the test and information is displayed. 

Displayed softkeys let you control the test progress. 

Start Test 
Stop Test 
Stop Display 

R..-e Display 

Softkey 

<Start Test> 

Descrlotlon 

Press this softkcy to begin the test you have selected. When you 
start the test, data is collected for the measurement ~ stored 
in the protocol analyzer. As the statistical data is acquired, it is 
converted into the display format and shown on the screen. 

When you start a test, the time for the first sample period must 
occur before the display begins. For example, if you use a 30 
sec:oad sample period, the analyzer collects data for 30 seconds 
before the display begins to show the measurement. For four 
hour sample periods, display does not begin until the first four 
hours of measurement data has been collected. 

After you begin a test, softkeys fisted above arc displayed to 
control the test. You can end the test, ~ the display while 
continuing to collect data, change display parameters, and also 
change the display format without disturbing the test currently 
in progress. 
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. . . 

After a test is started, softkey chOices arc disp1a:yed to let JOU encl the test or &Ce7.e the display 
while continuing to collect data for a test you are cmrently running. 

Softkev 

<Stop Test> 

<Slop Display> 

This softke7 ends the data acquisition. 

Line graphs show the complete measurement up to the time the 
test stopped. 

Bar graphs, pie graphs and tables return to the first sample 
period display. 

If JOU have stopped a test, you cannot continue the test. You 
must press <SUlrtTMt> and begin a new measurement. 

In bar graphs, pie graphs, and tables, you can freeze the display 
and at the same time keep acquiring new data. When ~ are 
occurring ftrY rapidly, this lets you dose1y cnminc data lb.at has 

· already been captured while still letting new data be stored. 

When <Slop Display> is pressed, the softkcy display changes to 
< ......... Dl9play>. 

Press <R..,... Dlaplay> to bcgiD displaying new measurement 
data. 
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Averaging the Measurements 

Why Average Measurements? 

E\'ellts occur wry rapidly on a Local Area Network. In order to show a measurement that can 
be interpreted easily, it is often convenient to display an average of events occurring over some 
small amount of time. 

In all the Stats measurements except <Channel AoqulL> and <Re8ponee Time>, the default 
sample period is one second. The analp.er records the measurement events during each 
sample period and calculates a single average value for that sample period. The analyzer can 
display a point, bar, or pie graphic display or a table showing an average of all events that 
occurred during the last sample period. 

Point-line graphs show the continuous measurement from the start of the test which makes it 
easy to foDow the activity if events rapidly increase or decrease from one sample period to 
another. In contrast, bar graphs and pie graphs measurements may not be as easy to interpret 
if the average of events changes rapidly from one .measurement period to the next. 

An additional averaging can be used in the Stats to let yoo smooth or average the 
measurement data for a variable number of sample periods. This slows down abrupt changes 
in bar or pie graphs and makes it much easier to interpret a measurement as it occurs. 

It is possible to not use averaging and just make the sample time longer. This would let the 
display cbangc at a s1owcJ' rate and it would be still be easy to watch a measurement nm. The 
argument against just using longer sample times is that when the measurement ends, you lose 
resolution if the display is SCl'olled. 
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What Types of Addttional Averaging are Used? 

Average from Start of Test 
Average for Fixed Length of Time 

The Stats Top Level Menu, the Network Summary Menu, uses these fypCs of avenging. 
Averaging from the start of a test lets you run a test for a Jong period of time and get a single 
average value. Averaging for a fixed length of time is used in the Network Summary Menu 
since it has a fixed samp1e period of one second. 

Avwaglng for a Number of Sample Period• 

This is the most common averaging you can add to the measurements. <Set# of a.mp/Avg.> 
Jets you select how many samp1e periods you want to use for additionally neraging a 
measurement ctisplay. 

Averaging by a selected number of samples can be used in the following measurements: 

All Ber 1raphs 
All Pie Graphs 
Tebl• 

Network ..._ry...._. 
Network ..._ry -~ 
Node/Network Statf stf cs 

Stetf stfcs "-rv for selected node 

Averaging by some number of samples is particularly be1pful in the <Node ._> <Commun. 
Matrix> measurement. The dot pattern can change so rapidly that JOU cannot interpret the 
information or identify dots to rows and columns. Using only a few sample times to average 
the display makes it easier to interpret the data. 
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Averaging from Start 

Tbe Network Summary Menu lets )QI display values that show an average of events since the 
start of the test. The average value is updated after each sample period. 

Sallple Periods l···l···l···l···l···l···l···l···l···l···l···l···I 

Averege 

fra111 Start l···························I 

Moving Awrage Period• 

The total ccutt of~ events since start of test ;s 

divided by the total ceutt of f...-s that occurred since start 

of test. 

cs.t #of S-./Avl-> and <Set En. Average> let you calcnlare and display a •moving" average 
for the measurement. The moving average measurement value is updated at each sample 
time. , 

, ........... , 
l···········I , ........•.. , 

l···········I 

only events occurrin; cb'fn; the lut •average" period update 
the display. Ewnts from previoua •average• periods ere 

dropped. 

Until the analyzer reaches the specified l'll.lllber of s..,le 

periods. it averages ~r ~ it has. 
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Averaging after the Measurement Enda 

Display average& can be changed after the measurement cads. 

For example, after a measurement 'ends, you can use (NEXT) or [PREV) to find a spedfic 
sample time you want to inspect. 

The default average time for pie graphs is 10 sample periods. This means that as j01I scroll 
through a completed measurement, each separate clispJay is an awnge of the 10 previous 
sample periods. 

Use <s.t #of S....p/A"I-> to c:bange the number of samples for averaging the clispJay. If JOU 
set the &'Vel'lp for one sample period, each sample dme shows the wallest resolution for the 
measurement as you scroll through the measurement. 

You can also change the number of sample periods per uerage to a 1arger number to show 
more of an overall average for the teat. 

Correlatlng Tabular Displays to Averaged Graphic Displays 

Remember that tabular displa,a alwa,s show a one sample snapshot of the monitored activity 
(mcasurcments with seleaablc averaging have a default sam-,le/average of one second). 

As.)'OU scroll through a measurement and switch bet1W=eD arapbs and the table display, the 
values may not seem to match for a pea sample period. The reason is that the "picture• is 
probably an average over several sample periods and the table is not. 

To correlate tabular displays to a pie graph or bar papb, use <a.I# or...,.,,,,._> to set the 
graph display average to one sample period. 

Running the Testa 4-18 



Saving a Measurement 
After you perform a measurement, )'OU can savc that measurement and any other 
measurements that nm. simuJtaneously to your system disc drive. Simultaneous measurements 
are described in the Classes of Performance Measurements chapter of this manual 

Saving the Measurement File 

1. Make the measurement you want to save. 

2. Press <EXIT> to return to the Stats Network Summary Menu. DO NOT go to the 
anafy7.er's Top Level Menu. 

U you c:dt the Stats menus, the statistics buffer is erased and the last measurement 
is removcc:l 

3. To save the measurement(s), press: 

• <SetUpSlaW> 
• <Dl90 Functlona> 
• <S.V.Flle> 
• <Stalsn.ta> 

4. The measurement currently in the statistics buffer (and any other simultaneous 
measmcments) is saved to the selected file. 
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Retrieving the Measurement Fie 

1. From the Stats Network Summary Menu, press the following softkeys to select the 
statistics data file you want to load into the analyzer: 

• <Set Up Stats> 
• < Diie Funcllona> 
• < l.ollcl Fiie> 

NOTE 

Up to 360 samples of the last mcasuremcnt(s) is~ 
to the disc file. In the Network Summary 

· Measurement, if the test had run longer than 360 
samples, the Total ByliN, Total ,,_ counts only show 
the totals for the last 360 samples. 

Using Statistics in Remote Mode 
The LAN Performance Analysis Application. measurements can be performed using the 
protocol analyzer in remote operation. 

This section provides a summary for using the Stats application remote operation. Detailed 
information about remote operation for the protocol analyzer is in the analy7.er's Operating 
Manual 
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Getting Remote Control 

For remote operalioa, you need two protocol analyzers with an RS-232 data communications 
interface instal1ecl in each analyzer. The analyzers must be connected through the RS-232 link. 

1. Use <Bel Up Afttll</w> and <1/0 FunctloM> &om the analyzer's Top Level Menu to 

begin remote operation. 

2. At the master analp.er, press <c.plure Slawe>. 

Messages arc clispJa,ed to indicate the capture is in process. When the capture is 
complete, the master analym- displays: 

You •re now ccintrolling the l'ellOte an11lyzer. 10: 

If the slave analy7.cr is busy when the master asks for control, the sla\'e finishes its 

operation before processing the request. If more than 10 seconds elapse with no 

response from the slave, the master times out. Wait a few minutes and press 

<Clpbire llave> again. 

If the master analyzer is not able to gain c:ontro1 of the slave analyzer, several steps are listed 

below that may help ,ou resolve the problem.. 

L Press < 1/0 Funollon> at each analy%.er. 

Verify the c:on6guration table is the same for each device. 

2. Verify <Euble 1/0*> is active at each protocol analyzer. An asterisk (•) is 
displa)'cd in the <Enabl• 1/0> when it is enabled. 

1/0 messages are displa)'ed at the lower right comer of the saeen. Sec IO 

. STATUS tables in the Master/Slave chapter of the protocol analyzer Operating 

Manual 

3. Verify the connections from each protocol analyzer to its modem. 
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Loading Stats Appllcatlon In the Remote Analyzer 

The Stats application must be loaded from the slave analyzer's disc drive. The application 
cannot be loaded from tbe master analyr.cr"s disc drive over the remote link. 

Use the Slave Analyzer's Disc Drive 

For the Stats application, you must use the slave analy.tds disc drive. 'This provide& the fastest 
operation for Josging measurements and alamis to a disc drive. · 

Running the Measurements 

In remote operation, measurements using <ar.phio Format> displays cannot be run. Only 
measurements using <Tabulw Format> displays may be run. 

Considerations for remote operation include: 

Master 

Slave 

V1SU81 alarm is a message displa)ed in error message field. 
Audible alarm is single tone beop. 

VJSUal alarm is the flashing border of the display. 
Audiblc·aJarm is dual-tone beep. 

Automatic Sequence Measurements In Remote Mode 

Measurements using table format displays can be nm: in rem.ate mode with the Automatic 
Sequence menu. · 

Ending the Remote Unk 

To end the link between a master and slave analy7.Cr, press [BREAK] or [STOP] at either 
analyzer. 
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5 
Displaying the Measurements 

This chapter describes the display features pnMded by the Stats application. 

• TypesofDisplayFormats 
• Displaying Subsets of the Measurement 
• Sc:rolling the Display 
• Plotting Graph Displays 
• Test Measurement Tune w Time Axis on Graphs 
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Types of Display Formats 
Stats performance measmements usually indude two softkeys for choosing the display format. 
<Tabular Format> and <Gr8Phlc Format> toggle with each other. Only one of these format 
functions may be enabled at a time. 

Softkey 

<Graphic Format> 

<Tabular Format> 

Description 

Each graphic display in a measurement group shows a unique 
measurement. <Graphic Format> shows individual 
measurements in several formats. <G,.tdo FonNlt> displays 
include: 

Bar charts 
Pie charts 
Line graphs 

Bar and Pie charts update in a similar manner. That is, a 
sample time of less than S seconds will have an update rate 
greater than S se.conds and less than 10 seconds. Conversely, a 
sample time of greater than or equal to S seconds will have an 
equal update rate. 

shows a detailed summary display of the individual 
measurements made in the graphic format displays. 

Dlsplaylng Subsets of the Measurement 

After a measurement is completed, you can display only a portion or subset of the 
measurement. <Set Graiph Rllnges> lets you change the horiumtal axis (thne axis) limits to 
begin and end the display at any points within the measurement. 
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Normal 80 second mea1Ll'8ment 

1000 

800 

600 

400 

200 

---·····+---------+·········+·········+·········+········+ 
o.o 10.0 20.0 30.0 40.0 50.0 60.0 

To 'View only the events during 30 to 40 second time period, ~ <Set nme Low Bound> and 

enter 30 seconds. Press <Set Tllne Bowad> and enter 40 seconds. The graph is redisplayed with 

only sample times between 30 and 40 seconds. 

Subset display for 30 to 40 second period 

1000 

800 

600 

400 

200 

+·········+··········+·····-····+··········+··········+ 
30.0 32.0 34.0 36.0 38.0 40.0 
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Scrolling the Display 
After a measurement is stopped, a cursor function is available to sc:roJI the measurement. 
Press <Cursor On> to enable the cursor function. 

Une Graph Cursor 

In line graphs, the cursor position is indicated by a \'ettical line on the display. Where ever the 
cursor is located, the numeric value of the sample period marked by the cursor is shown in the 
left corner of the display below the graph. 

You can use the [ARROW] keys to move the cursor &om one end of. the graph to the other 
end. You cannot move the cursor to samples beyond the bounds of the dispJa,cd samples. 
You do not see what happened before or after the 360 samples show on the display. 

The [PREV] and [NEXT) keys m<J\'e the cursor in increments of 10 data points left or right 
respec:tively. 

Tables and Bar and Pie Graphs 

In <Tabular Format> or bar and pie graphs, you view a display for a sc1ected sample period. 

Use (NEXT] and (PREV] to move the display to the sample period you want to view. 

For bar and pie graphs, the Time = 00:00:00 field below the display shows the position of the 
cursor in the measurement. Press [NEXT] or [PREV) and obsene the Time • OO:xx:D field 
and the display chanF.· 

For table displa)'S, .. you press ~ or [PREV], the measurement time on the display 
increments or decreriacnts; ·· i:--~~ :. · 

Common Curaor Position 
. . 

Within a measurement, when you move the cursor for one display, the cursor position is also 
moved for the other displays of that measurement. 
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LINE GRAPH 

Move cursor with 
(ARROW] bJs. 

Averaged numeric 
readout for selected 
sample period. 

BAR GRAPH 

Move cursor with 
[NEXT) or [PREV). 

Current selected 
sample period. 

PIE GRAPH 

Move cursor with 
[NEXT] or [PREV). 

Current selected 
sample period. 
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Figure 5-1. Cursor Operation In Graphic Format 
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Figure S-2. Curaor Operation In Tabular Fonnlt 
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Plotting Graph Displays 
Plotters with HP-GL capability can be used to plot the Stats graphic displays. Point-line, bar, 
and pie graphs can be plotted. <T......., Format> displays cannot be output to a plotter. 

Multiple pens can be used to plot elements of the graphs in different colors. The following 
figures show what pens arc used for the different elements of the graphs. 
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F'IQure 5-3. Network Summary Bar Graph 
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Test Measurement Time vs 
Time Axis on Graph 
The default measurement time for aD measurements is 60 seconds. However, <Set Mw. 
llme> lets you change the length of time for a measurement to nm. 

If you change the measurement time m <Graphic Forlnml> ~-the graph's time-axis limits 
are automatically set for optimum display of the selected time. 

Measure Time Less Than 360 Samples 

If the measurement time is set for Jess tlaan 360 samples, the graph's time Uis is set equal to 
the measurement time period. 1be length of each sample is adjusted to fill the time axis. 

Measurement nme = 360 Samples 

If the measurement time is equal to 360 samples, the display shows the complete test. 

Measurement Time Greater than 380 samples 

· If the measurement time is set for more than 300 sampa, the graph's time axis is set to 
display the first 360 samples. As the measurement passes 360 Sam.pies, the display is cleared 
and the time axis is set to show the next 360 samples. The display updates after each 360 
samples until the end of the test. 

After the test ends, the display changes to sho\v the last 360 samples. 
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Color Display wtth Monochrome Monitor 
You can use the HP 497'1A with a color monitor. In Hardware Functions Menu, the field, 

Dl9play type:, is displa,ed when the color monitor option board is installed. 

If you select 35741A Color for the display type, the HP 4'J'12A monochrome display does not 

show display elements using the red and blue primary colors; only green display elements are 

displayed. 

A color monitor shows all the screen elements. 

To view all the display elements on the HP 4972A internal monochrome display, set the 

Hardware Functions Menu Display Type: field to Monootww. 
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Classes of Performance Measurements 

This chapter describes the different types or ~ of performance measurements you can 
mHe~~~eLANPerformance.AnalysisAwlication. 

Sections in this chapter include: 

• Classes of Performance Measurement 
• Network Statistics Performance Measurement Class 
• Node Statistics Performance Measurement Class 
• Transmit Statistics Performance Measurement Class 
• Simultaneous Performance Measurements 
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Classes of Performance Measurements 
Softkcys located at the bottom of the Stats Network Sumnwy Menu let JOU choose bctw=n 
three dift'erent classes of performance measurements. The tbrcc classes of measurements are 
described below. . 

Softkey 

<Node8tal8> 

<Tranudt Slats> 

Dncrlpllon 

measurement class provides a network-wide view of your LAN 
activity. Activity can be measured for nodes ac:tiw during the 
measurement time. 

measurement class provides measurements c:onc:erning a 
particular node, between a specific node and. other nodes, and 
between pain or nodes. 

measurement class provides measurements for the time the 
protocol analyz.er needs to acquire the network and the time for 
other nodes to respond to messages sent by the analyi.er. 
Traffic can be added to the network while performance 
measurements are taken to see how the network responds to 
clift'erent network loads. 

•·. 
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Network Stats 
Performance Measurement Class 
From the Stats Network Summary Menu, press <Network Slilla> to display the Help Menu 

shown below. The Help Menu provides a quick reference for each measurement group in the 

<Nelworll. Sllda> measurement class. 

••••==••••••••••••=•••••••--•• NETWORK STATISTICS •• .. •••••==••=••••===•=•••=• 

llETWOAK SUl'llVIA~: Allows rou to •lev e e11111111arr of key network ot1t1ot1cs. 

UTILIZATION: Allovo rou to view UTILIZATION end THROUGHPUT over ti .... 

ERRORS/COLLISIONS: Allowt you to view FCS/HISALIGN EAAOAS, RUNTS, JABBERS, 

end COLLISIONS over ti .... 

FAAtlE TJl'IING: 

FAArlE LENGTH: 

FRAl'IE ANALYSIS: 

Allows you to view th• distribution of INTER-FRAME 

ARRIVAL TDtES for the network. 

Allows you to view the distribution of FRAl'IE LENGTHS. 

Allow• you to view the d1otrlbutlon of FllAl1ES •etching 

USER-DEFINED FILTERS for ln-depth FRAtlE ANALYSIS. 

--------Figan 8-1. <Network Stats> Help Menu 
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1be table below shows the separate measurements you can c:hoose &om eaCh group of the 
·<Network Stats> class of measurements. 

letworlt ~ry 

Uti l fzatfon 

Errors & Collisions 

Frame Analysis 

Graphic Formt 
~ts 

~tt l fzation I> 
CThroughput f /P 
<Throughput tbls> 

<All Erl'Ol'P 
c88d FCS/Mi .. l fp> 
4\nta> 

c.tabbers> 
<Coll islons> 

<lntrfl'll Spice a.r> 
<Intrfl'll Spice Pie> 

<Avg. Len. vs Time> 
., · ,: ' .. <Fna L•. Dist .. r> 

<Frwi Len. Dist Pie> 

<Fr- ·bl. Dist .. r> 
<Fr- Anal. Dist Pie> 

Tllllul•r Formt 

~-
NEl\lltl SlllWtY 

IE'NltlC UT ILIZATIOll 

IETWDRI ERRORS & COLLISIONS 

llETWDRIC FRAM!: TIMING 

NET\llRIC FRAME LENGTH 

llETY>K FRAME ANALYSIS 
~lysis Group Distribution 
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<Node Stats> 
Performance Measurement Class 
From the Stats Network Summary Menu, press <Node Stats> to display brief summaries of the 

performance measurements in the Node Stats Menu. This menu provides a quick reference 

for each measurement group in the <Node St.9ta> measurement class. 

=•=====•~==•=••====•========c=== NODE STATISTICS ======•======================== 

NODE LIST STATS: Thi• .. nu •llows JOU to collect trenSlllt •nd receive 

stettstlcs for eech active node tn the NODE LIST. 

CONNECTION STATS: Thia· ... nu •llows JOU to collect statistic• for logtcel 

logtcol connectlons on the network. 

NODE/NET surw1AA~: Thl• ... nu ollows JOU to comporo lndlvlduel node 

stettstlc• to the network es • whole. 

FRAME TinING: This ... nu ellows JOU to do node fralMI t1•ing. 

FRAIE LENGTH: Thl• ... nu sllows JOU to do node fr- lon9th etotls.tlcs. 

FRAr1E ANALYSIS: Thi• ... nu •llows JOU to do node fr .... anslysls. 

Figure 6-2. Node Stats Help Menu 
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The table below shows the types Of dispays 101J AD .c:JK>osc for. cacb ~.Cllt group from 
the <Nocle et8'S> class of ._easurem._. 

IClde List 
Stats 

COnnection 

Fr~ Ti•i .. 

Gr.,fc fm'll,I~ 
~ 

~ Matrix> 
~.rc.e ~ .,..p 
~. fl!trfx> 
CNoc:le ~> 

-~··'~ 
~~Iona~ Ti• 
cDi~.lay J ~ ~ 

..-.ri.c V-li-.> 
q.erc:ent " .. ~ 

<lntrf,,. ~ Jt~ 
cI,.trfJ"ll ~Pie> 

~~ ...... n TJlllP 
Cfl'll. ~- .,i.~ ,...r? 
<Frm .L•~ · 'J9t PJe 

<Fl'll ~l.~ D.fst bl? 
Cfnl An19l. Dist Pie> 

r•~•r Fe>rmt 
fl..-urments 

_.. Lisi Statistjic:s 

ceo. • ._trix> 
~,,.Dest> 

¢cm~ ._.trix> 
~-ocle Jable> 

· ~~ion _..ry> 
¥~ Cor1!iec:tJon Statistics 

4!1•.ric Values> 
~·~ pf lltttrb. 



<Transmit Stats> 
Performance Measurement Class 
From the Stars Network Summary Menu, press <TrMSllllt Stats> to display brief summaries of 
the three transmission performance measurement groups. This menu provides a quick 
reference for each measurement group in the <Tranllnlt Stats> measurement class. 

s=•===•=••=•=••=•==•======= TRANS~ISSION STATISTICS •••========================= 

TRAFFIC GENERATOR: Al lows you to edd BACKGAOUllO TRAFFIC ta the network 

whll• monJtor1ng NETlllORK 1nd NOOE 1t1t11tlcs. 

CHANNEL ACQUIS. : 

RESPONSE Til'IE: 

Allows you to 11ee1ure the 8Yerage CHANNCL ACQUISITION 

ti- far thJ.s node to ga1n ecceee ta the network, 

Al laws you tD -Hure the RESPONSE Til1E for e 11H••8• 

trensmitted by this node ta be receiYed end 

ecknowledged by e node under test. 

•••w••••• 
Figure 6-3. Transmit Stats Help Menu 
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The table below shows the separate measurements you can choose &om q.ch group of the 
<Tranlllllt Stats> class of measurements. · " 

Table w. Transmit Statistics Measurement Class 

Measurement 
Group 

Traffic Generator 

Channel Acquisition 

Response Time 

BACICGIHlJllD_TRAFFIC 
GENERATOR 

<Acquis. Time> 
<S of Mags Deferred> 
ClllUllber of Coll/Mii> 

PROPAGATIOlll DELAY TllE 

BACKGROUND TRAFFIC GENERATOR 

CHANNEL ACQUISITION TIME 

PROPAGATICll DELAY TIME 
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Simultaneous Performance Measurements 
<Stut Test> begins coDccting data for the selected measurement. At the same time, data 

collection for otbcr measurements or functions may aJso begin. During the test, the selected 

function is displayed, however, when the test is complete, )'OU can go to the other 

measurements and see measurement data that was collected simuJtaneously. 

You can change displays within a measurement group without disrupting the test. If you press 

<Exit> to go to another measurement group within the same measurement class or to another 

measurement class, the current test ends. 

Network Stats 
Network Sumary 

Util fzatian 
Utilization I 
Throughput f/s 

throughput kb/s 
Tabular For1118t 

Errors & Collisions 
Fr- Ti•ine 
Frme LSllth 
Fr .. Analysis 

Node Stats 

Transmit Stats 

You can chenge between 
..asurments within a 9r°'4) 

without df sl'Upting the tests. 

If '°" press 4xit> to go 

to MOther network 
~t 11'°'4) or the 

<lode Stats> or <Transmit Stats> 

measurement classes, the current 

-~-. 
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In the table below, each bjgbligbted area groups measurements that run simultaneously. 

Network Statistics ......._,.ta 

llode Statistics Meuu.--its 

Connection Stats 

Tr11M11it St.atistfca Neaaurementa 

NOTE 

The <TnlMllllt Slat&> traffic generator can be run with 
all measurements exc::ept Transmit <Channel Acqula.> 
and <Respome Time>. 
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7 
Network Summary Menu 

This chapter introduces JOU to the Network Summary Menu of the LAN Performance 
Analysis Application. This summary menu is similar to the Top 1..e\'d Menu of the analyzer in 

that all fundions ol the software application are selected from its top menu. 

This chapter also descn'bcs how you can change this Network Summary Menu clispJay. 

Sections in this chapter include: 

• Using the Network Summary Menu 
• Network Summary Display - Tabular Format 
• Changing the Network Summary Display 
• Notwork Summary Display- Graphic Format 
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After the LAN Performance Analysis Application is~ the Nctwork·S~ Menu 
shoW$ a summary table of network activity and the softkeys 1istcd below. Tbesc softkeys let 
you choose the Stats performance measurements and application functions. 

Setl,lp 

Stats 

Thia mni l•ta 
you .ti~ th• 
protocol 
.. tyzer and 
the aof tware 
appl f4=8tlon 
confftur•tfon 
to l'U'I 

atatfatfca 
meaaur.-nt• 
on your 
..-twork. 

1 
SETUP 

FllfCTICllS 

I 
~dit Node List 
Edit Filttrt 

E~Ht -~ 
Set Al .... 
Disc Fin;tions 
Select OUtput 

._,.le~·· 
•88&P'-..nt• 
can be_. 
.-hh thl• 

aoftkw •MM.IP· 
•~tfatfcs 
.can be 
diaplay8d for 

~· occurrf,. 
over the 
ent f ~ niet!IOl'k • 

T 
MEASl,lltENENTS 

1 
Netwc>rk ~rY 
~tilf~tion 
ErrorS/Cqllfai~ 

Frmne Ti11i,. 
Fr1!1119 Lqth 
Fr_. ~lysJis 

lllode 
Stats 

--.~t• 

for. events 
~curring.a~· 

a pertfc:&il•r ... ~ ........... 
~be 
displayed. 

r 
MEASUREMEllTS 

~ Li•t St11ts 
Connect.I on Stats 
Noc,lelt.1• ~ry 
Frl!lllt Ti•J"I 
F.r ... Lentth 
Fr.ame Analysis 
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Table 7-2. Part of Stats M•IUl'emenls and Functions 

Tl'INllft 
Stats 

You est test 
perf~ 

llhfle the 
protocol 
-lyzer i• 
t ..... itting 
an the network. 
You est t•t 
the ti• to 
aendaw•aae 
or receive a ........ 

I 
llEASUREMEITS 

I 
Traffic lenerator 
Chlmel Acqut•itton 
Respon1eTt• 

AUtcmtfc. 
sequence 

You c• 
set the 
protocol 
enalyzer to 
run a 
series of 
tests f n 
the 
c:onsecuti ve 
order ya11 

choose. 

TEST SECIJEICES 

I 
Se~ Stat 
letwork Stats 
Tr.,...it Stats 
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display of 
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,. shCM'I. 

You can set 
test periods 
for 
aver89fng 
-.urements. 

SlllMARY 

I 
l•t•rt 
Set Utfl Avg 
Set Err. Avg 



Using the Network Summary Menu as a 
To.p Level Menu 
Just as the protoc:Q1 ~Top Level Menu presents softkeya to k:t you go to other menus to setup or initiali:m the protocol analyzer, the ~Network~ Menu also aerws as a Top Level~ . 

The two previous pages show the softkey c:boic:es that -.e available for~ ,up the Stats and protocol analyzer functions, making~ au:asurem• tests, and creating test sequences tbat can be run automatically.: 

Selecting a SOftkey Function 

After the applk:atioa is loaded, you can select different~ m~ or otbt.1' functions to be performed. 

L Select the pcrformlJlCe measureJQeAt QI' :func:tion you want. 

2. After JOU aro done wida a ~ fuac:tioo ot ~peas <EXIT> to 
. return to the Stats Network. SUli1mary MemL. 

It is important that JQU Understand how to get to the Network~ ),fenu and how to select performance measurements or other ~ Practice F.tdna to.this menu, mating selections for performance m~ents, and fimdly ~to the Network Summary Mcau. . . . 

Prom tlie Network Summary Mcau, you can choose the measuremeots or:~ you need for more detailed~ of the lietwork ~ Tables 7-1.ancl 7-2 show the softby choices an4 give a brief cbcriptioa of the function.a. 1'Jle 0.angeS~ 'fenu is explained later in this C:baptQr. · · 
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Exiting from the Stats Application 

To quit a Stats performance measurement: 

1. Press <EXIT> to go to the current measurement class Help Menu. 

2. Press <EXIT> again to go to the Stats application Network Summary Menu. 

3. Press <EXIT> again to go to the Run Applicatioa menu. 

4. Press <EXIT> again to go to the protocol analyz.er Top Level Menu. 

Returning to the Stats Appllcatlon 

After the Stats application has been loaded, you can exit to the normal protocol analyz.cr 
operations and then easa1y return to the Stats application by pressing the <Auna Appllc> and 

choosing the <Run Sim> application. 

If you exit the Stats application and then return without powering off or unloading the 
application, all configuration information such as test times, auto sequence, etc. are retained. 

If power is turned off, you must reconfigure the Stats application. 
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Network Summary Display-Tabular Format 
When the Stats application is loaded, the protocol analyzer automatically begins to pionitor 
the network and display a summary of the activity. The Network Summary Menu shows 
aclivity from a network-wide~. 

•••••=•--••••=••••••••=••••••• NETlllORK SUl'ltAR~ ••=•• .. •--••••••••••--••••••--•••s: 
I 15 Feb 87 01115:00 I 

I•••= Utlllzetlon ond Throu9hput ••= 
(30 HCI 

••••==•••-=• Fr ... P•r .... t•r• ............ , 

Current Awere1e Peek 
.1 
I Avero90 Sizo 

nex1- sazo 

312 11rt•• 

1,511 bJlH 
22.00 17.00 37.00 S Htni.n Slzo 80 llJlH .·1 

.1 2,1841 · .1,8818 3,872 klllb/s 1 Totol Fr-• 1158,535. 
:t 831 878 1,320 fn1s/a I I Totel 8JtH 5.873E+7 ·1 

·-------------------------~-------- ------------------------------------------1 . 

lod FCS/nlaolltn Runts Jobber• Collliilona 

----- ------- ------- ------
Totol Count 8 235 0 t,345 
Awere1e (30 .sec) 2.759E-8 8.103£-5 0 ll.lllE-4 Cnt/fm 
Peek · 5.811E-5 2.874E-2 0 8.8l7E-l Cnt/fna 

Monitoring network. --------. . 

Flgan 7-1. Network Summary Menu 

Th.e status message, Monllorlng Mllrork is displayed to indicate the data is only being 
monitored, not stored as in performance measurements. 

The Network Summary Menu provides a •snapshot" of network activity. The performance 
measurements listed below are displayed in an easily interpreted format: 

• Utilization ~d· Throughput 
• Frame Parameters 
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In default mode, the measurements are updated every second with the Utilization and Errors 

display showing an a\'a'lgC for 30 second intervals. You can use <a-.. Summary> to change 

the time period for averaging the mcaiurements. 

NOTE 

When Network Summary Menu is running. the data is 

not retained or stored in the protocol analyzer 
measurement buffer. The measurement buffer 
remains intact with what e9Cl' data it Ud when the 
Network Summary Menu was selected. 

NOTE 

There are two displays labeled Network Summary. 
The Network Summary display shown as you enter the 
Stats application automatically monitors the network 

and runs continuously until you exit the display. The 
Stats Network Summary Menu cannot be logged to a 
disc, printer, or plotter. You can use the [SIUFI'], 
(PRINT) keyboard keys to output the screen to the 
Tbin.kJet or the PaiDtJet printer. 

The <Network Slata> crt.lwclrk Sunlla.y> measurement 
shows the same information. However, c Network 

Summmy> measurement times can be controlled and 
the measurement can be logged to an external device. 
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Utllizatlon and Throughput Measurements 

Util fzatfan end Throughput 
(30 MC) 

current Averw ~ 

5.67 9.33 i4.98X 
19.00 23.00 168 lcbit•/• 
33.00 37 .oo 252 frw/s 

The first line of this part of this measurement shows how much the whole network is being 
utilized as a percentage of the network's 10 Mbps bandwidth. The following two lines display 
the same network traffic in kbits/sec:ond and in &ames/sec:ond. 

The section in this chapter called Ch•nge Summary describes how to change the time for 
averaging the measurements. 

In the example above, during the Jast sample period, the 
network was utili7.ed at S.67% of the network bandwidth. This 
was equivalent to 19 kilobits/second or 33 frames/second. 

Thc average time period shows utffization for a mOVing a\lel'agC. 
In default mode, the time period for measurement averages is 
the 1ast 30 seconds &om the current sample. in the enmple 
above, the Jast average utilizatioa of the network was 933%. 

The peak measurement displays the highest utnization measured 
. during any sample period since the start or the test. 1n the 
enmple abmc, the peak urilUation since the test start was 
84.98%. 
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Frame Parameters Measurements 

Fr• Par•ters 

Average Size 
lllxi- Size 
Mini- Size 
Total Fr..a 
Total Bytes 

85 bytes 
6535 bytes 

15 bytes 
123 fr_. 

11,931 bytes 

The Frame Parameters portion of the Network Summary display shows the si7.e of frames 

occurring on the network as well as how many frames arc occurring. 

Frame Parameters display is updated every second. You cannot change the sample time for 

Frame Parameters. 

Frame parameters accuracy is +0 to -1. Max size, min size, and total bytes counts are rounded 

up to an even number by the analy7.er hardware. 

Minimum Sin 

Totelfnunes 
TotelBytM 

· display calculates the average frame length in bytes excluding 
the preamble and FCS bytes. The average is determined by 
dividing the sum of frame lengths by the number of frames 
oc:c:urring. 

shows the longest frame length to occur since start of test. The 
largest frame length the analyzer can report is 65,635 bytes. 

shows the shortest frame lensth to occur since start of test. 

With the protocol analyzer Runt Frame Iller: enabled in the 
analp.er Hardware Functions Menu, frames as short as 53 bytes 
can be counted. With the Runt Frame titer: disabled, frames as 

short as 15 bytes can be counted. 

display how much traffic bas occurred since the start of the test. 
The Total Bytes count includes Preamble and FCS bytes. 
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Errors and Colllslons Measur811'.lenta 

Errors encl -Coll faforw 
8td_F£f/NiS1lfgn IY!H J.... Coll isfp 

Tota.l ~ 12 ... ·12 . 13 14· 
Average (30 SIC) 1.477E·1 1.555E·1 ·1.6J3E·1 . 1.n1E·1 Cnt/fl'll 
Peak 1. 788E+1 1.166E+1 1.9'4E+1 2.022£+1 ~t/fMI 

The Errors and Collisions display counts coDi&ioas occurring on the network in addition to the 
error types: misaligns, runts and jabbers. 

Tot81Count 
.. 

~lays bow many Qf· each error type and ~many collisions 
have occurred since the start of the test. · The Total Count 
quantities are updat~ after each sample Period- · 

This display shows the average D1111)ber of .el'l'OIS per frame that 
have occurred during the selected 8'VeJ'8F test period. The 
default value .for the averaging time period is 30 seconds. Preas 
<(:Mnge .......,,> • then <Set Err. AwilNgl> to sel~ other 
a\lel'8gC time periods. 

The average for •specified" time periods is a iDO\ling 8\'el'age. 

The <- l!rf. Froaa 8-t> of test is a total average fomid by 
dividing ~ _tQtal times Jm error bas happened by the total 
.quantity of frames ~since the start of the test. 

shows thC m.U.um ~or nte per sample period encountered 
by each error type since the start of the test. Peak quantities are 
displayed as events(en'91'&)/&alllc for each error type. 
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Changing the Network Summary Display 
<Chmge Summary> lets you restart the Network Summary Menu. change the length of time 

used to determine measurement awerages for <UlllzllBona> and <Enon a Colhlona> and 

change the display to graphic format. 

Restart Rees. 
Set Utfl. Average 

Utf l. AYI 10 Sec 

Util. AYI 30 Sec 

Uttl. AYI 1 Min 
Uttl. AYI 5 Min 
AYI Util. fl"Clll Strt 
EXIT 

Set Err. Average 
Err. AYI 10 Sec 

Err. AYI 30 Sec 

Err. Avg 1 tlin 
Err. Avg 5 Min 
Avg Err. Fro11 Strt 
EXIT 

Graphic FoNat 
T8bular FoNat 
Extt 
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Restarting the Measurement 

<Restm'I ...... > lets you reset iatcrna1 regilters and thea continue monitoring 
the network to make performance measurements for the 
Network Summary display. 

All the "total count" aacl •Menge• registers are reset to mv and 
the performance meaiuremeDts are enabled to begin again. 

Measurement nme Periods 

<Set Ull. AN-.> 
<SetErr ...... > 

In the Utw:ration and Tbrovghput teats and the Errors and 
Collisions tests, ·JOU can select the time period for averaging the 
measuremCati. 

"t 

Utilizat:fon lrid Tbr9uphl!Jt 
!l2!W:8 Utfl. Avg 10 Sec. 
Averaw Util. Avg 30 Sec 

Utll. Avg 1 Min 
Utll. Avg 5 Min 

Ava Entire 
!feasurwnt Avg Utf l. frC111.Strt 

Errors !!id Coll i•Jcm 
Err. Avg 10 Sec 
Err. Avg JO Sec 
Err. Avg 1 Min 
Err. Avg 5 Min 

Avg Err. fl'Clll Strt 

For a meYm. ~die~ calcolatea a new aWrage .. some specified alnoUn.t of 
time. The average iS c:alcalat~ each sample period. 

For an mntF frmp, the start of tesL the anatyz.er calculates an awrage um, an 
meas\µ'emeats since the bqpnning of the test. The ucrage is Upd8ted each sample period. 
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Network Summary Dlsplay - Graphic Format 
Preu <Grllplllc Fonut> to display the graphic Network Summary Menu. 

JI============== fETNORK 5lltlRY ================ 
Ut t1 iz:atian 

Curl"lnt 

FMrq1 

Rwrap Cntlf'r• "·"°' 
Bid rcs-tffsalgn 

Runts 

Ju111r1 

Ca111sians 

21.• 48.SC ad.sc 

Monitoring network. -----·-

188.~ 

-
PEAK.VALUE 

Figure 7-2.. Network Summary Menu - Graphic Display 

This graphic display shows percentage of utilization and the total errors oc:curring on the 

network. The graph is updated each second. Peak values encountered since the start of the 
test are indicated by a wrtic:al line on each of the measurement bars. 
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When <Gnlphlc format> is chosen for the Network Summary display, network utili7.ation 
measurements and frame error measurements arc displa)'ed. Frame parameter 
measurements, shown in the table format, are not ctisplayed in the graphic format. 

Just as in table format, you can use softtcys to change the time periods for averaging 
measurements in the grapmc format. 

Network Utlllzatlon In Graphic Format 

The current, average and peak network nh1imion is shown. 

Network Errors In Graphic Format 

Average and peak errors for Bad FCSJMisaHgned, Runts, Jabbers, and Collisions are all 
displayed in a single bar chart. You can chanp the time period used to determine the 
measurement average. 

The time periods that you can change in this network summary graph display are the same 
time periods displayed in the &llDllllary display in table format. 
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8 
Setting Up Statistics 

This chapter descn"bes the functions available for setting up or editing menus to use with Stats 
measurements. 

Sections in this chapter include: 

• Setting up Menus Before Starting Tests 
• <Set Up Stats> Functions 
• Setting Alarm Conditions 
• Selecting Output Devices 
• Logging Measurements and Alarms to a Disc 
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Setting Up Menus Before Starting Tests 
<Set Up Stats> lets you set up or edit menus &om the protocol analyzer dud can also be used 
when l'UDDing performance measurements with tbe Stats application. 

If you plan to use the following functions, protocol analyzer menus need to be edited W. the 
Stats application. 

• Are you using node names for Destination and Source Addresses? 

• Are you going to use tilters for higher level "frame analysis• tests? 

• Are you going to send user defined messages for adding traffic to the network? 

• If you are going to log to the disc, which disc will you use? 
How much disc space is available? 

Stats functions listed below must be editecl before being used by the software appllc:ation. 

• Select alarm conditions for starting or ending automatic test sequeaccs. 

• Select an output device for automatic Jogging 
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Set Up Stats Menu 
The following list shows the setup functions you can choose from the Setup Stats Menu. 

Set Up Stats 

Edit Lists 

Edit Filters 

Edit Messages 

Set Al.,. 

on 
Off 
cursor in •Alarm type" field 

Audible 

Disc Fl.l'ICt ions 

select autput 

llo Device 
Printer 
Plotter 
Disc 

Visual 
Audible & Visual 
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setting Up Protocol Analyzer Functions 

'Ibe following menus are standard in the protocol analyzer and may also be used by the Stats 
application. A convenient feature of the Stats lets )'OU edit the setup of the analyl.er menus 
without having to exit the application, edit the menus, and then return to the application. 

Softkn 

<Edit Lists> 

< Eclt Fllllra> 

<Eclt ........ > 

<Disc Functions> 

Description 

provides access to <Php Addr llst> and other node lists on the 
system, which allows you to define or edit names for nodes. The 
Ph,sical ~ Ust names are used to specify addresses for 
<Node 9'111a> performance measurements. Using names to 
identify a node on the LAN provides easier node recognition 
than the six byte Dntlndon or ScNne Mdreu fields. 

lets you define or edit filters to be used by the Stats application 
in Network < r=r..... AMlpls> and Node ·<frame AMlpis> 
measurements. 

lets you define or edit messages used in the standard analp.er. 
These messages can be used for background traffic generation 
in the Transmit Stats Menu. 

lets you access the protocol anafy1.er mass storage functions. 
You can review previously stored Stats mcasurements. 

Press <Disc Funcllona> to acces.1 the normal protoeol analyzer 
disc operations. After you finish the disc operations, press 
<EXIT> to return to the Set Up· Stats Menu. 

Setting up Statistics Functi~ns 
i· 

<Set Up Stats>. 'J'hese softkeys let you setup functions for · statistics 
<Select Output> measurements. The following sections in this chapter describe 

setting up statistics functions. 
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Setting Alarm Conditions 
<s.t...,...> displays the menu shown below. 

Alarms provide two primary f11nctions: 

L Alert the user when alarm ~ oc:cur on the network. 

2. Provide a tiigcr to initiate alarm logging in Automatic Sequence Menu. 

1!i Feb 17 09:15:30 

--------- Network Stet• --------------+--------------- Node Steta ------------

UUUzetlon: 

Stotua Hini- Hex I-

Off 0.00 s 50.00 s 
Off 0.00 f/S 7000 f/S 

Off 0.00 l'c8/S 5000 l'c8/S 

Qua11fr elol'lll for: a.nple(a) 

Errors/Coll: Stetua Hex I-

All orrore , Off 1.00E-03 orr/ff'ffl 

FCS/HiHl9n: Off 1.00E-03 err/fnra 

Runb. Off 1.00E-03 orr/fnra 

Jebbora Off l.OOE-10 orr/fnra 

Colllalona Off l.OOE-01 orr/ff'fft 

Quellfr oler• for: t ........ ,., 

Al•Mll trpe • Aud1b1• 

Connect. Stet•: 

# Connection•: 

Status Hex11111111 

Off 99 

Que11fy o1or11 for: s011ple(s) 

---------- Tron .. 1t Stota ------------
Chonnol Acqu1o: Status H•xl-

Acqu1altlon Tl-: Off 100000 us 

s nsgs. Oeferred: Off 50.00 s 

Coll1Sloft8/H•I· : Off 1.00 

S negs. Aborted : Off o.oo s 

Qualttr aler11 for: s.nplo(il) 

Reaponao Tl•: Status H•xlmum 

Aoaponse Ti11a Off 50000 .S 

Gu•U fr aler11 for: .Hmpl• (•) 

Alarm duret1on • 5 saconds 

--------Figure 8-1. Set Alarms Menu 
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Setting <Network Stats> Alarms 

Use the following steps to set alarm conditions for the <umzaton> and <Enora a Collllona> 
measurement groups. 

<UtlllzatiC>n> Alarms 

1. Move the Cur&or to each UtiliDtioll Status field you want to enable and press the 
<ON> status softkey to enable the alarm. 

2. Move the cursor to the followmg utili1.atioil fields and enter a numeric value from 
the keyboard. 

Mini­
__ X 

_f/s 
_kb/• 

<Errors & Colilsiona > Alarms 

Maxf-
__ x c<utm utton X>> 
__ f/s <<Throughput f/s>) 
__ lcbl• (<Throughp.tt lcb/s>) 

1. Move the curs0r to each Enon a Co1191ons .-- field you want to enable and press 
the <ON> status Softkey. 

2. Move the cursor to the desired error or c:Ollision field and enter a numeric value 
from the keyboard. No minimum field is gi?en since the optimum value would be 
zero etrors. 

All errors : 
FCS/Mfsel fgn: 
lh.nt• 
Jel:lbers : 
con fsfona : 

Stet us Maxf-

err/frta 
_err/fl'fl 
_ err/fl'fl 
__ err/frw 
__ col/fl'fl 
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Setting <Node Stats> Alarml 

Use the following steps to set alarm c:onditioas for <Node Slllla> measurement group. 

L Move the cursor to the Node Stats Status field for ti Conneollons: and press <ON> 

to enable the alarm. 

2. Move the cursor to the ......... field for 11 Co1111111llans: and enter a numeric value 
from the byboard. 

I Connectlans: 

Setting <Tra_. Stats> Alarms 

Use the following steps to set alarm conditions for <TnlMllllt 9lala> measurement group. 

1. Move the cursor to the status field for the alarm(s) you want enabled. Press <ON> 

to enable the alarm. 

2. For the measurement(s) that you want to set an alarm, mow the cursor to the 

........_field for a measurement and enter a numeric value &om the keyboard. 

Channel Acquf a: 
Acqufaf tian Time: 
I ...... Deferred: 
CollfaianaJMag.: 
I llqa. At»rted: 
Guel ffy alal'll for: unipleCa> 

Respanae Ti•: 
Response Tf•: 
Qualify al.,.. for: SMPle(a) 
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Quallfylng the Alarm 

The alarm condition can be triggered with only one alarm e\IC1ll in a sample period. or you csn 
trigger the alarm only if its specified condition occurs during some mimbcr of consecutiYe 
sample periods. 

Alarms can be qUalified separately for each of the measurement groups. 

Setting the Number of Samples 

To qualify an alarm, move the cursor to the OuallfJ...,.. lor: _ field below each alarm 
measurement group. Enter a numeric value for how many sample CODSeCUtM periods you 
want the condition to occur in before the alarm is enabled. 

Choosing the Type of Alarm 

The alarm type can be either a beeper, a flashing display, or both. To select the type of alarm, 
move the ~r to the Alllrm type field near the bottom of the display. Select <Audlllle>, 
<Viau .. >, or <Audlblea Vlsulll> to sclec:t your alarm function. 

Softfcey 

<Audible> 

<Visual> 

Dncrlptlon 

causes the beeper in the an&F to sound during the specifiecl 
alarm duration period. 

alarm causes the display border to flash during the specified 
alarm duration period. 

causes the beeper to sound and the display border and to flash 
during the alarm period. 
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Choosing the Alarm Duration 

flUI Dncriptlon 

This field lets you set bow long the alarm warning occurs. The 

default alarm duration is me seconds. 

Move the cursor to the MlrM Dundlon field near the lower right 
comer of the display and enter a number from the keyboard. 
Press [RETURN) to complete the entry. 

The range of time for tbe alarm is from one second to 999 
seconds (approximately 16.5 minutes). 
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Selecting Output Devices 
~ <s.tUpSC.> and <$elect0utput> todisplaythefollowingmenu. 

This menu lets you select output devices for tbrcc different functions: 

• Printing the display screen 
• Logging m*u.-ements 
• IAggmg alarms 

-==•==============~•=======~== SELECT·UUTPuT ••··~··=====•=•••=1m:===•==~•ss•==••= 

'Print. th• .screen' to: 

Meeeur•mf!nt logging to: __ _ 

Alerm logging to: 

--------Flg&,11'9 8-2. Menu for Selecling Output De .. 
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PrlnUng the Screen 

fllld 

'Print the--' ID: This selecdoa field lets )QI cboose the ~ for printing the 
display screen. The C'hoices are the HP Think.Jet Printer, the 
HP PaintJet Printer, or an HP-GL plotter. 

Press [SHIFT) and [PRINT] simultancously to output the screen 

display to the selected device. 

During a measurement, if [SHIFl1 and [PRINT) keys are 
pressed, the analyzer immediately free7.eS the display and begins 

printing the measurement to the output device. The analyr.cr 
continues colleding data while the screen is being printed. 

After the screen output is printed or plotted, the analyr.cr 
updates the measurement to the saeen. 

When the output device is a plottel', only graphic displays can be 
output. Graphic ·displa,s include: bar graphs, pie graphs, and 
point line graphs. 

Help menus and <T......., l'ormat> displays cannot be plotted. 
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$electing the Measurement Logging Device 

flUl 

This ~ lets you assign an output device for l<ging 
performance measurements.. 

To begin logging a measurement, you must use the Autamatic 
sequence menu. 

causes the analy7.er to print or plot a se1ectccl measurement 
display to the selected· device. The measurement is shown on 
the analyr.er dispJay until the measurement is completed. After 
the measurement is c:om.plete, the display is output to the 

. selected device. 

When you log to a printer or plotter, only the single 
measurement you select in Automatic Sequence menu is output. 

causes the analyzer to aw the measurement selec:ted in 
Automatic Sequence Menu. 

In addition, other measurements common to the &e1ectcd 
measurement class are also aa'Ved to disc. The table below 
shows the measmcments within a measurement class that are 
saved when any single measurement is selected. 
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Selecting the Alarm Logging Device 

flUI Qncrlotlon 

Alarm logglng to: 

Recalling Log Flies 

This field lets you . assign an output device for logging 
performance measurements when an alarm event oc:curs. 

To begin logging measurements when alarm events occur, you 
must use the Automatic Sequcnc:e Menu. 

causes the analyzer to print OJ' plot a selected measurement 
display to the selected device. The measurement is shown on 
the analyzer display until the measurement is completed. After 
the measurement is complete, the display is output to the 
selected device. 

When you log to a printer or plotter, only the single 
measurement you select in Automatic Sequence Menu is output. 

causes the analyz.er to saw the measurement selected in 
Automatic Sequence Menu to a selected disc volume. 

In addition, other measurements common to the se1cctecl 
measurement class arc also saved to the volume. 

When alarm thresholds are mcee.ded, alarm Jogging to a disc 
causes measurements common to the selected measurement 
class to be logged to the disc. 

Measurement files loged to a disc can be loaded back into the analyzer at some later time for 
evaluation. See the chapter named <Automatic lequenoe> for information about recalling log 
files. 
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J_ogging Measurements and Alarms to a Disc 
Whell a disc is selected as the output deW:e for measurement m alarm. loging. the fields 
shown below are added to the Select Output display. 

Log Ftlt Destination: _ ffle t_: __ 

Maxi- Fi le Size: _ brt• 

Selecting the Log Fiie Destination 

Log Ff le Destination: 

4- File> 
<Existing File> __ 

filet_: __ 
I l_ftle..-e 
I 
I volam ....... 

Move the Ci1r1or to the Log Pie Destlndon: field to display 
softkey choices for se1rcting a aew or czisting 'VOiume. 

Presa <New Fie> if JOU want to~ a measurement or alarm to 
a new log file. 

Pre&& <Eiddl'l Pie> if ,ou want to~ a measurement or alarm 
to a log file that already exists. 

After the file dcstinatjon sdedioa is made for <New Fiie> or 
cExldng Fie>, the cursor mcwes to the• ii_: field. 

Softke,s display the disc 'V01umes available fol' ,our pl'OtoC01 
anal)7.el' .,.tem. Press tbe b the 'VOiume number where JOU 
want to log the measurement. 
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Softkey or Field 

Selectlng the fie ..... 

<Newflle> 

<Existing Fiie > 

Setting Volwne Fiie -
<Max flle elze > 

Description 

To assign a name to the log-file, move the cursor to the Fiie 

NlllMfield. 

If <New Fiie> was selected in the Log Fie Dntlnlltlon field, enter 
the new file name from the keyboard. F~ names may be up to 
seven characters. Leading spaces are deleted. Spaces between 

characters are replaced with an underscore ( _ ). Characters not 

valid for file names are: 

a ., 
s 

• 
I 

• (period) 
[CTRLl X (control characters) 

If <Existing Fiie> is selected, softkeys are displayed to let you 
select a file already existing on the volume. 

You must set the size of the file for storing the logging events. 

. Sets the file size. When the cursor is moved to this field, the 
analyzer reads the selected directory and determines the 
maximum amount of contiguous file space available. 

Press <Maximum Sin> to set the file si7.e to the maximum 
contiguous file space available on the selected volume. 
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Softkey or Fleld 

Manuallf Set Fie Size 

Dncrtptlon 

If you want a file size smaller than the maximum available 
space, enter the file size you want. Press (RETuRN] to 
complete the entry. The minimum file size that can be entered 
is 10819 bytes. 

During a log-to disc measurement the analyzer displays the 
message END OF FILE lll>EX HAS BEEN REACHED when the file size is 
too small to hold the entire log-to-disc measurement. 

If you see this message displa)led. dedarc a larger file size in the 
Maxi- ff le· sf ze: field of the Select Output menu. 

Two methods exist for storing measurement data to your disc: 
<Nonstop Mode> 
lets the disc file act as a circular storage file. If enough data is 
sa\'M to fill the file, the disc begins to overwrite the oldest 
information in the file. 

<Untlful> 
mode lets the disc file act as linear storage file. When the file is 
filled, data storage ends, DO data is overwritten. 
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Network Statistics Measurements 

This chapter introduces the measurements that can be made in the <Network Stats> 
measurement class. 

Network performance measurements you can make with the LAN Performance Analysis 
Application include: 

• Network Summary Measurement 
• Network Utili7.ation 
• Network Errors and Collisions 
• Network Frame Tuning 
• Network Frame Length 
• Network Frame Analysis 
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The first step in the analysis of your network is to undcrstaDd its base line performance. Key 
. parameters such as the daily utili7.ati.OD (both nwage and peak), its variations over time, and 

the occurrences of different types of low-le\lel errors ue all important in determining your 
network's basic performance. 

It is important to remember that the perfomuuac:e of every network is different due to the 
different devices connected, the types of traffic (terminal traffic wrsus file transfer traffic), and 
people's Work habits. The best way to understaild your network is to make a series of 
performance measurements and to understand the information collec:ted. 
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Network Summary Measurement 
When you begin to collect information about your network, you want to get a.snapshot or 

overview of network activity. The <Nelworll Surnllwy> measurement shows the same 

inform.atiOn that die Network Summary Menu displays at the top of the Stats application. The 

displa)'Cd information includes: 

• Utilization and Throughput 
• Frame Parameters 
• Errors and Collisions 

It is important to realize the difference between Network Summary Menu and Network 

Summary Moaaurement. The Network Summary Menu is a passive monitor operation with 

limited user con.trol. The only test parameters that can be controlled are: 

• Utilization average 
• Setting Errors & Collisions 8\U8ge 

.• Changing between table and bar graph display 

The<.....,.._ ltata> <Network Swnmarr> measurement is a controllable measurement similar 

to all the other <Nelwork Stall> measurements. Operations JOU can control in the <Networlc 

Summary> measurement include: 

• Setting times for measurement and sample periods 

• Sensing alarm conditions 
• Logging to a disc 
• Use in <AutiDmatlc lequenoe> 
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Network Utlllzatlon 
Network 11Pttzatioa is defi~ • the actual number of bits tnasmitted on tile network at any instant divided by the muimum. possible number of bits that caa be transmitted at the same instant. TheJefore, 100% network nh1jnrjon in oae second is defined as sending as many bits as possible in one secoad without violating the inted'ramc timing specification. of the netWork. 

The LAN Performance Analysis Application provides the meaas to ptbet network utilization iaformation over a day, a week, a lllOllth or longer. The information caa be plotted, printed or stored OD a disc and then compared periodicaDy. . 

Network ntilinrion can wry drastically clepending OD the aclhities of the nodes Oil the 
network. If the network bas a large number of compater.ejctecLclesip work stations 
CODDCCted to it, then the traffic tends to be bursty and the fnmes are long as images are transferred from one work station to another or to stonp. People's work habits also influence network utmati.on. On networts that support a larp ll1UDber of users doing 
interacthe 'WOl'k, peak traffic times may occur iD mW-momiag and mid-afternoon. Additioaal utihtion peaks may occur if network bac:tups or. file syncbronintions take place in the c\'eDing. It is always useful to know the largest instantaneous peak occaning OWll' a minute's · tbne throughout a day. This information can be 1lled to correlate trouble reports or user 
complaints of. slow response time. 

Utilization cycles OD administrative networks may occur over 1oager periods of time. Peaks may occur on financial~ at the end of a maath, a quarter or a·,ear. On engineering networks, the utili?atjon may increase at a project dewftine, On manufacturing networks, utilization cycles may correspond to the start and stop of a procas. 

The utilization cycle informatiOn, eaperiaQy the peab, caa be med.to correlate trouble reports and poor respome time oa the netWork. Wub this iaformatia., )'OU can take measurements to improve Rsponse time during peak times by altering the 1l6Jization cjde or by splitting the network. If network ~were reportod around the peak time, the anaJ)'lis SJStem. can be set up to further cliagnnse the pcrfonnwe problem. . 

·.,;:;. 
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Network Errors & Collisions 
The amount of errors occmring on your network a1so pa a inc1ication of its performance. 
In Ethernet and IEEE 802.3 networks, erron that occur in levels one and two of the 

Intcrnatioaa1 Standards Organi2ation (ISO) Open System IDten:omlection (OSI) Reference 

Model indude: bad &ame cbect sequences, misallgned frames, and jabbers. Other 

parameters of interest iaducle runts and collisions 

Bad Frame Check Sequences (Bad FCS) 

A frame chec:k aequaac:e is used for error c:hcting. to emme tbat the bits of a frame are 
tnngnitted correctly across the network. The frame chect sequence is calculated by the 
source node and transmitted with the frame. The receivin& llOde thea ~the PCS 

and compares it with the original PCS to determine if an error exists. la Ethernet and IEEE 

802.3 networks, the PCS is the last four bytes of a frame. 

Misaligned Frames 

A misaligned frame luis a frame check sequence error and the total number of bits in the 

frame is not cliYisible by eipt. Misaligned frames arc somedmes caused by repeaters or media· 
access units (MAUs) that add or ~bits &om a frame. It is sometimes difficult to 

distinguish between a frame with a bad PCS and one that is misaligned because the error 
detection is dependent upon the MAU which can sometimes contribute to the error. 

Jabbers 

Jabber frames esceed the maximum allowable Jcagth for a frame on the network and is usually 

an indication of. tnmsmitter failure. When a transmitter coatinuously sends out bits, it is the 

MAU's respomibi1ity to cut oft' the illegal transmission. If a MAU has ~o exercise its jabber 

control circuitry. it would ~ to be power-reset to function apin. It is sometimes difficult to 

isolate the faulty node. even though the jabber frames are Joged to disc. because the frames 
may not contain any information indicating where they came &om. A jabber frame may 

contain all l's e\'eJl in the address fields. In that situation, ,ou may have to resort to more 
tedious troubleshooting methods, such as a binary search. to find the fault. 
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Runts 

Runt frames are shorter than the minimum allowable length fQr a &ame and are usually the 
result of collisions on the network. A nmt &ame is a &ame with less than 64 bytes. Runt 
frames generated by coDisioas \'Ill')' in D (all Jess then 64 bjtes) depending OD many factors. 
A nmt is sometimes so small that it does nat contain enough information to indicate its origin. 
Therefore, it is not always possible to determine which node participated in the collision. 

Collisions 

Collisions are not errors, but a part of the normal media acceu operation. Surprisingly 
enough, most networks do not have many collisions because the CSMA/CD access method -
used in Ethernet and IEEE 802.3 networks works 'Vel1 well under most actwork condi.tioas. It 
is a good idea to measure network utilb:ation 11 well IS c:olHsions cwa" a period of time to sec 
if there is a c:orreJation. 

Network Frame Timing . 
A parameter that intlUcnces the elficicncy of a network is the burstincss of the traftk. Frames 
addressed to some nodes may be missed if they arme too close together. This occurs when 
the node or its network interface is not able to process the incoming &ames fast enough. 
These errors are often masked &om the user by the upper layer protocols causing the frames 
to be retransmitted Ulllil they are properly rcc:eiwd by the node. Retransmission of messages 
wastes network capacity and affects node response time. 

You can measure inter&ame spacing over a work shift or day to see the percentage of frames · 
with different interframe spacing. On busy networks, the &ames occur Very close together and' 
on a lightly loaded network, frames occur further apart. HoweYer, if a lightly loaded network 
has small interfram.e spacing for most of its frames, the frames appear as bursts on the network. . . 
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. Network Frame Length 
Frame size is an important parameter in understanding tbe base line performance of JOUf 

network. A network with ftl'Y mall frame size js not fully 1Jhuzing the bandwidth of the 

network since time is lost for the required spacing betweea &amea. 

Parameters that affect frame size in a network include: 

• the protocol used 
• the lJPC of end-user function supported 
• internet connections 

Xerox Network System (XNS) transport protocols affect the frame size since it supports a data 
field of less than 600 bytes while IEEE 802.3/Ethemet supports a maximum data field of 1500 

bytes. 

End-user devices such as terminal seners tend to generate small, minimum length &ames 

which allow the network to be very responsive but wastes capacity. Flie transfer applications 
generate maximum length frames which use the network eflidently but block network access 
under some conditicms. Asynchronous terminal servers communicating to host computers 

tend to generate mall frames whereas host computers tend to generate larger frames since 
Jarger amounts of information are returned to the terminal. 

Inter-network traflic:, tbat is, traftic between different networb, aJso affects frame si7.e. If an 

internet c:onnec:ted to a LAN supports short frames, a message may be split into several small 

frames before it is forwarded to its destination node. 

... · 

... 
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Network Frame Ana.lysls · 
The network <Fw AMIJ*> measurement Jets you sec a netwark wide view of functions 
being implemented in the data field of frames being transmitted on. )'OD1' LAN. You can set up 
filters to match any particuJar data content that you want and then measure the filter 
occurrences. 

As long as you know where a function is located in your frames, you can filter on the 
information. Network <Fnune Analpla> lets )'OU view the percentage of total network traffic 
occurring for selected frame inf~ 

Network Statistics Measurements M 



10 
Network Summary Measurement 

This chapter describes the measurements used to show a summary of network traffic. 

Performance measurements in this chapter include: 

• Network Summary Measmement 
• Setting Alarms 
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MEASUREMENTS 

<Network Suaaary> 

Network Summary.Measurement 
I 

<Tabular Format> 

<Graphic For11at> 

DISPLAY 

Table 

Bar Graph 

COMMENT 

F~ the letwork St.ta 
....,, press 

<Network ~ry> 
to vtew performmtce 
••uremnta 1h011fng a 
•anepabot• or owrvfew of 
traffic on the network. 
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Network Summary Measurement 

Start Test 
Stop Test 
Stop Display 

Resune Display 

Set Test Times 
Set Meas. Ti me 

Seconds Minutes Hours Days 

Set S8111p. Time 
Seconds Mi,.,tes Hours 

set # of ~/Avg. 
Saft1,>les per average period? 

Set Alarm 

Utilization 

Status field 
on Off 

Qualffy Alam field 

Alar11 Type field 

Alar11 Duration 

Errors & Collisions 

Fr .. Timing 

Fr- L9"1th 
Fr- Analysis 
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Network Summary Measurement - Tabular Format 

15 Feb 87 Ol-OO~OA-00-12-CM 08:15:00 

==== Utilizetion •nd Throughput ==== ==:==== .... == Fr ... Peraneters ============ 

Current Av•ra9e PHk Av.rage Sin 185 bJtH 
-------- rtexi- Size 1,52'4 bJte•. 

18.34 18.27 19.54 s -ntn1- Size '46 bJt•• 
1,919 1,912 1, 139 kb lt/• Tote! Fr-s 10,515 
1,351 1,350 1,358 ,,.,,..,. Total BJt .. 7 .177E+B 

·----------------------------------- -----------------------------------------===•======•=a=•======••=••= Error8 and Colllsion8 ===••======•==ss••======z==••= 
Bed FCS/nledlgn Runt.•. 

-------- -------
Totd Count 0 0 

Anreee O.OOOE+O O.OOOE+O 
Peek O.OOOE+O O.OOOE+O 

Start time = 15 Feb 17 09:15:00 
neeeure~ent tine • 80 Seconds 

Jabbers Colllsions 

--------
15 761 

3.704E-1 1.811E-2 Cnt/frt11 
7.'24E-il 2.821E-2 Cnt/f 1'111 

Stop tll'le = 15 ~eb 87 08:18:00 
Sallph tl• • · ·1 Second 

Collecting etelislice. 

Figure 10-1. Table Display for Network Summary Measurement 

The <Network.Stats> <Nelworfc Summuy> measurement shows activity from a network-wide 
view. The status message, Collecting Statistics is displayed above the softkeys to indicate this is 

· a performance measurement. 
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The Network Summary Measurement prOYides a •snapshot" or overview of network activity. 

The performance measurements list~ below are displayed in the tabular format display: 

• UtJ"timtinn and Throughput 
• Frame Parameters 
• Errors and Collisions 

In default mode, the measurements are updated every second with a running average of the 
last 10 sample periods. You can use <SetT•TlmM> <Set#ofSamp/Avg.> to change the time 

period for~ the measurements. 

Differences Between Network Summary Measurement and 
Network Summary Menu 

There are two displays labeled Network Summary. The Network Summary Menu is shown as 
you enter the Stats application. It automatically monitors the network and runs continuously 
until you exit the display. The Stats Network Summary Menu can not be logged to a disc, 
printer, or plotter. 

Network Summary Menu displays Monitoring network message above the softkeys. 

The <N9lwork Stata> <Network Summary> measurement shows the same mformation as 
Network Summary Menu. However, the <N9iworlt .........,,.> measurement can be started and 
stopped manually or under <Automatic Sequence> control Measurement and sample times 
can be changed and the measurement can be logcd to an external device. 

Network summary measurement displays Cohctlng statldos message above the softkeys. 
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Utlllzauon and Throughput Measurements 

Vtfl lgtion !Dd lhroyphpyt 

!iJacrent ...... !Ilk 
19.34 19.27 . 19.54 I 
1,919 ·1,912 1,959 lcblta/a 
1,351 1,350 1,358 frmJ• 

The first line of this part of this measurement shows how much the whole network is being 
utilized as a percentage of the network's 10 Mbps bandwidth. The followiDg two lines display 
the same network traffic in kilobits/second aad in frames/second 

... .............. 

In the example above, during. the Jast sample period, the 
network was utilized at 19.34 9' of the network bandwidth. This 
was equivalent to 1,919 kilobits/&ee9Dd or 1,351 frames/second. 

The awrage time period shawl urnjmjon for a moving mngc. 
In default mode, the time period for measurement averages is 
10 sample periods. In the example above, the last average 
utilization of the net\\'Ork WU 19.279'. 

The pe8t measurement dispJa,a the higbeit utilization value 
measured during any sample· period since the start of the test. 
In the example above, the peak utilintion since the test start 
was19.54%. 
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Frame Parameters Measurements 

Fr• ParMeter! 

Average Size 
Maxf- Size 
Mini- Size 

165 bytes 
1,524 bytes 

46 bytes 
Total F.-..s 40,515 fr­
Total Bytes 7.177E+6 bytes 

The Frame Parameters portion of the Network Summary display shows the me of frames 
occurring on the nctWork as well as how many frames are occurring. 

Minimum Size 

Total Frames 
Total Bytea 

display calcu1ates the average frame length in bytes excluding 
the preamble and PCS bytes. The average is determined by 
dividing the sum of &ame Jengths by the number of frames 
occurring each sample period. 

The awrage is calcuJated and displayed each sample period. 
The <s.t #or S....p/Avg.> function does not control the frame 
parameter awragc si7.c measurement. 

shows the longest frame length to occur in the last sample 
period. 

shows the shortest frame length to occur during the last sample 
period. 

W'ath the protocol analy7.er Runt Frmne lllller: enabled in the 
analyzer Hardware Functions Menu, frames as short as 54 bytes 
can be counted. With the Runt FrMM nner: disabled, frames as 
short as 1S bytes can be counted. 

Total Frames and Total Bytes display how much traffic has 
occurred since the start of the test. 'lbe Total Bytes count 
includes Preamble and ~bytes. 
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. Errors and Collisions Measurements 

1rrora a 1i2Ui1ia 

led Felll!i.YL fm BID&I • .N.AC! '2lLl•in 
Total COLnt 0 0 15 761 
Average O.OOOE+O O.OOOE+O O.OOOE+O O.OOOE+O Cnt/ff'll 
Peak. O.OOOE+O O.OOOE+O 7.4241:·4 2.821E·2 Cnt/fnn 

The E.rrors and Collisions Menu counts collisions occurring on the network in addition to the 
error types: misaJigns, runts and jabbers. · 

TcalCount This measurement shows how many of each 'error type and how 
many collisions hue occurred since the start of the test. The 
Total Count quantitiea are updated each sample period. 

This measurement shows tbe aleJ'8gC number of errors per 
frame that hue occurred cluriDg the selected average test 
period. The default value for awr3ging is 10 sample periods. 
Press <Set Teat TllllM> and then press <Set # of Sanp/,..,.> to 
select other time periods for averaging. 

This measurement shows the maximum error rate per sample 
period encountered by each error type since the.start of the test. 
Peak quantities are displ8)'ed as e¥ents (errors)/fram.e for each 
error type. 
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Network Summary Measurement - Graphic Format 

Press <Grapblo FonMt> to display the graphic Network Summary Menu. 

============== NETiaK SlllffY ===============i 
Uti 1 ilatian 

Current 

Average 

RYerqe CntlF'ra B.~ 
Bad F'CS-tti:salgn 

Runts 

Jaber:s: 

CD11isian:s: 

4B.~ ad.~ 118.~ 

------ -
PEAK VALUE 

Figure 10-2. Graphic Display for Network Summary MeaSl.1'8ment 

This graphic display shows percentage of utilization and the total errors occurring on the 
network. The graph is updated each sample period. 

Peak values encountered since the start of the test are indicated by a vertical line on each of 
the measurement bars. 
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When <Gniphlc Format> is chosen for the Network Summary measurement, only network 
utilization measurements and &ame error measurements 8re dispJaycd. Frame parameter 
measurements, shown in the table format, are not di&pla~ 

Just as in table format, you can use softte,s to c:bangc the measurement test times. You can 
change the measurement time, the sample time, and the test awrage time. 

Network Utilization In Graphic Format 

The current network utilization and the average utili7.8tion are displa~ in bar graph format. 

Network Errors In Graphic Format 

The frame errors: Bad FCS/Misa1igned, Runts, Jabbers, and CoDisions ue all displayed in bar 
chart format. 

Setting Alarms 
<SetAlarma> in <NetworkSulnmary> measurement and in the <SetUpStats> <SetAlarma> 
Menu are the same.· You can set an alarm condition in either menu and both menus change to 
show the new condition. <SetAlanna> functions are described in the Set Up Stats chapter of 
this manual. · 
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Network Utilization Measurement 

This chapter descn"bes Stats measurements you can use to view how your network is being 

used. 

Utilization performance measurements in this chapter include: 

• Network Utilization 
• Network Throughput in Frames/Second 
• Network Throughput in Kilobits/Second 
• Network Utilization Summary 
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MEASUREMENT DISPLAY 

<Utilization> 

Network Utilization Percentage 
I 

<Uti I ization I> Une Graph 

Network Throughput In.Frames/Second 
I 

<Throughput f/s> Line Graph 

Network Throughput In Kilobits/Second 
I 

<Throughput kb/s> Line Graph 

Network Utilization Stm11ary 
I 

<Tabular For11at> Table 

COMMEN1S 

Fram the Network Stats 
Menu, pr•• ~tit fzation> 
to view performnce 
.... unillet'!ts.llbout selected 
nodes on the network. 
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Softkey Selections for Utilization Graphic Displays 

Use the highlighted softkeys shown below to make Network Utilmtion Graphic 
measurements. 

Start Test 
Stop T•t 
Stop Display 

les&a Display 

Set Test Ti-
Set lleas. Ti• 

Seconds Minutes 
Set s-.>. Ti• 

Seconds Minutes 

*' - -Set GrtFh Ranges 

Hours Days 

Hours 

-
Set Util. set Util. Set Ti• . Set Ti• .. Elapsed Absolute 

LCIM Bculd Hi ~ LCIM Bcx.n:t Hi lcud TiM Time 

Graphic Formt 
Tabular Fo,...t 
OTIER CHOICES 
eur.or an 
cursor Df f 
Set Alarm 
Aut:oscele On 

Aut:OSC11le Off 
Errora/Colllalana 
Fr- Ti .. ~ 
Fr- Lqth 
Fr- Anlllysis 
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Network Utilization 

NETNORK UTILIZATION 
UTlll2RTION YI TIME 

u 8.4 
T 
l 
L. 
I 
z 7.3 
A 
T 
l 6.2 0 
N 

l 
.N 5.1 
p 
£ 
R c 4.9-+----+-..._---+---+-----+-----1----; 
£ 15 reb 15 reb 1s reb 15 reb 15 reb 15 Feb 15 reb 
~ 18:51:08 19:51:18 19:51:28 10:51:38 10:51:48 19:51:58 19:52:08 
CURSOR = 6.20 TI ( ) 
Start ti• • 15 Feb 87 19:51:08 Stap ti• .. 15 Feb 87 10:52:BB 
Mea.sureunt tiu = 60 Seconds le ti11r: = 1 Second 

-··--Figure 11-1. Network <UtiHzatlon %>Measurement 

The default Utilization Menu measures bow much a network is being used as a percentage of 
the network bandwidth. IEEE 802.3/Etbernet networks are specified as transmitting at 10 
Mbits/second. 
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The definition of 100% uti1izarion in one second is: Being able to send as many bits as 
possible in one second without violating maximum legal frame length specification. 

The calculation for 100% utilization using maximum legal frame length is: 

Fr8118 length in bytes • 1526 bytes 8 bytes 
+ 14 bytes 
+ 1500 bytes 
+ 4 bytes 

PreMble 
Needer 
Data 
FCS 

Frmne l.,gth in bits • (1526 bytes) * (8 bfta/byte> • 12208 bits 

Ti• period per bft • 1/(10,000,000 bits/MC) • 100 nsec/bit 

Tf• period per max fr- • (12208 bits> * (100 nsec/bit) • 1220800 nsec 

1220800 nsec • I ,220.8 uaec: 

Fr .. ti•+ fnterfr ... apace• 1,220.8 uaec + 9.6 UHC • 1230.4 usec 

1230.4 UHC a 1.Z3 mMC 

1/1.23 • • 812.74 fr-

There are 812 slots of dead time (9.6 uscc interframe spacing) in each second. To calculate 
the actual number of bits that can be transmitted in one sec:ond, subtract the interframe 
spacing time. 

lfts per fnterf.-- apce • (9.6 uaec)/(100 naec/bit) • 96 bits 

lnterfrme spece bits • (96 bits) x (812 fr-/aecond) • 77,952 bits 
<in one aecond> 

Max possible Xllit bits • 10,000,000 • 77,952 • 9,922,048 bfts 

Typical Range of Network Utilization 

The amount of traffic on a network will vary &om one network to another. The utiU7.8tiOD 

depends on the application. Arc large numbers of file servers on the network? Does the 
network mostly handle personal computers performing individual tasks and only occasionally 
using file servers? Is the network used with CAD/CAM. applications where large files are 

moved regularly? 
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Network Throughput in Frames/Second 

============ NETMORK UTlLIZRTlON :=:=:=:=:=:======• 
T 
H 159.B 
R 
0 
u 125.0 
G 
H 

~ 100.0 
T 

l 
N 

. F" 
R 
A 

" E 

75.B 

se.e 

25.0 

llROOGHPUT vs Tlt£ 

/ e.0+-~~-+-..__~-1-~~--1~~~,.__~~-+-~~-4 

~ 15 Feb 15 Feb 15 Jeb 15 eb 15 Feb 15 feb 15 Feb 
c 10:51:Bll 18:51:18 10:51:28 10:51:38 10:51:48 19:51:58 18:52:88 
QJRSOR = 10 T C C ) 
Start tiae .. 15 Feb 87 1B:51:BB Stop ti-= • 15 feb 87 10:52:B8 
Heasurement tiae • 60 Seconds S le tiu = 1 Second 

Figure 11·2. Network <Throughputf/s> Measurement 

This display shows how many frames are occurring on the network during each sample period. 

<Throughput f/a> measures the total or raw number of frames going across the network. All 
frames occurring on the network are measured, not just the error frames. 

Network Utilization Measurement 11-6 



Network utilintion measured in frames/second is a convenient measure for judging the type 

of activity on a network. Measuring ~es/sec:on.d could be useful to someone having many 

terminal servers on their network and wanting to know how many minimum length frames are 
being sent. Networks using bridges or gateways operate on more of a frame by frame level 

The <Throughput f/•> measurement lets you see how many frames/sec are occurring for 
particular time periods. 

What is the Maximum Frame/sec Rate? 

There is no absolute quantity for maximum throughput in frames/set;. If frames with the 
shortest legal frame length of 72 bytes (includes preamble and PCS fields) could constantly be 
transmitted with no more than 9.6 usec interframe spacing for one second, 14,880 

&ames/sec:on.d would occur. 

If only frames with the longest legal length (1526 bytes, including Preamble and FCS) are 
constantly trammitted with no more than 9.6 microseconds interframe spacing, a maximum of 
818.S frames could occur. 

For a given utilization, the frame/second rate is invenely proportional to average frame 
length. If the transmitted frame length is reduced, the number of frames that can be 
throughput in one second increases. 

What Is an Average Frame/Second Rate? 

Just as there is no absolute maximum frame/second rate, there is no single average 
frame/second rate. To establish an average throughput in frames/second for your network, 
you need to run the <lbroughput f/•> measurement for different times to establish an average. 
You can establish frame/second rates for different work shifts or for when different type of 
operations occur. 

You may want to establish a safety range for your network depending on your average frame 
lengths. For example, if your average frame length is long, approaching 1500 bytes, your 
frame/second rate may approach 200 f/s. If your average length is shorter, approaching 70 
bytes, your frames/second rate may go up to SOOO with still good throughput. 
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Network Throughput in Kilobits/Second 

s=============== t£TIGI< UTlUZRTJC* =:=:=:=:======= 
T ~vsnl£ 
M 888.B 
R 
0 
u 
G 
M 
p 
u 
T 

688.8 

-188.B 
l 
N 

I( 
a 288.8 
l 
T 
Q 
/ 8.B-+-~~-+-....._~---1-~~~~~~t--~~-t-~~~ 
: 15 ell 15 1111 15 f'11b 15 1b 
c 18:51:88 18:51:18 1B:51:2B 18:51:38 

Start tilll!I • 15 Feb 87 18:51:811 
Heuure.ent ti• "' SB Seconds 

15 eb 
1B:S2:ell 

Stop ti1111 • 15 rib 87 18:52:111 
11 ti111 • J Second 

F"19ure 11-3. Network <Throughput kb/1> Measurement 

This display shows the current network utilization by measuring throughput in kilobits/second. 

<Throughput kb/•> measurement shows a network's level 2 operation for the OSI model. The 
measurement co~ts the total raw traffic crossing the network, including error frames. 
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What is the Maximum kb/s Throughput? 

This measurement relates very closely with the < Ullllzatlon "> measurement While IEEE 
802.3/Ethemct is considered a 10 'Mb/s network, the actual maximum number of bits that can 
occur for one second is 9,922,048. This throughput could occur if a node on the network could 
repetitively transmit 1526 byte frames (includes Preamble and FCS fields) with the minimum 
interframe spacing of 9.6 useconds. 

So, 100% utilization is equivalent to approximately 9~ kb/s. 

Just as it is not practical to achieve 100% 1nilimtiou due to collisions resulting in backing off 
and limitations of different hardware on the network, :you probably will never see a maximum 
throughput kb/s rate of 9~ 
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Network Utlllzation Summary 
Press the highlighted soltkc)'s shown below to display a summary table of network utilization. 

Start Teat 
Stop Teat 

Stop Dfspley 
Resme Dtspley 

Set MHs. Time 
lec:Gnds Mfnates Hours Deya 

Set s.p. Tl• 
lec:Gnds llfnrtes Hcan 

Set Ti• Display 
Elapsed Time Absolute Time 

set Alarm 
Grephic Formt 

Errors/COll fsfons. 
Fr- Tf•f~ 
Fr- Length 
Fr- AMlysta 
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Network Utlllzatlon Summary - Tabular Format 

=·==:s===··=···=·=···=·======·=·==== NETWORK UTILIZATION =•=•========•==••a::: 
15 Feb 87 09: 15:00 

ELAPSED TillE S TRAFFIC FRAMES/SEC KB ITS/SEC 

--------
00:00:01 10.02 158 994 

00:00:02 9.93 157 985 

00:00:03 9.96 157 989 

00:00:04 10.01 157 993 

00:00:05 9.95 157 987 

00:00:06 10.01 157 994 

00:00:07 10.02 158 994 

00:00:08 10.03 158 995 

00:00:09 9.93 157 985 

00:00: 10 9.94 157 987 

ALARnS (tlIN-MAX) : ( 0.00-50.00) ( o.oo- 7,000) ( 0.00- 5,000) 

Stert t1 ... = 15 Feb 87 09:15:00 

tleesurement tt,.. = 80 Seconds 

Stop tine • 15 Feb 87 09:16:00 

Senple time = l Second 

Figure 11-4. Network Utilization Summary Table 

Press <T•bular Format> to display the Utilization Summary Menu. 

The Network Utili7.ation Menu above shows a summary of the three measurements used in 
the utilization graph displays. Usage in percent of network time and traffic throughput on the 

network are displayed. Seeing all the measurements together can help you to correlate the 
information about network activity. 
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The KBITS/SEC column.conesponds proportionally to the" TRAFFIC COLUMN. As" TRAFFIC 
increases, throughput in KBITS/SEC ot also increases. 

It is harder to make a generalized correlation between ... TRAFFIC and FRAMES/SEC. If" 
TRAFFIC increases, you expect more frames to be transmitted. Howcw:r, if the "TRAFFIC gets 
too high, c:ollisions cause the nodes to back off resulting in reduced throughput. If" TRAFFIC 
is high, you may be getting many fragment or runt frames. 

Display Characteristics 

During the test. if your network bas a heavy traffic load, you may see the table display time 
periods appear to skip sample times. In order to try to display the latest activity, the protocol 
analyr.er jumps to the latest sample period when it updates the display. When you stop the 
test, the display recovers and the sample time periods will be displayed consecutively • 
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12 
Network Errors & Collision 

This chapter descn"bes the measurements you can use to view errors and collisions that occur 
on your network. 

Error and collision measurements in this chapter inc:lude: 

ii All Errors 
• Bad Frame Check Sequence and Misalign Errors 
• Runt Errors 
• Jabber Errors 
• Collisions 
• Errors & Collisions Summary Measurement 
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MEASUREMENTS DISPLAY COMMENTS 

<Errors & Collisions>· Frcm the ltode St•ts 
....,, press 
<Errors & Coll ;sions> 

Error Measurements to view performnce 
meuurements about 
errors m'lll coll fsions 

<All Errors> Une Graph an the network. 

<Bad FCS Misalign> Une Graph 

.;Runts> Une Graph 

<Jabbers> Line Graph 

Collision Measurement 

<Coll is ions> Une Graph 

Errors & Collision Sunnary Measure11ent. 
I 

<Tabular For•at> Table 
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Softkey selections for Errors & Collisions Graphic Displays 

M 
Network SUllnary 
Utilization 

Start Test 
Stop Test 
Stop Display 

Resune Display 
Set Test r;lllH 

Set Meas. Ti• 
Seconds Ni~es Hours Days 

Set Sanp. Ti• 
Seconds Minutes Hours 

Mf ME •-•w-Set Graph R.-.ges 

Set Error Set Error 
Low BCUld Hi BOU'1d 

Graphic Formt 
Tabular Formt 
OTHER CHOICES 
cursor On 

Cursor Off 
Set Al.,._ 
Autoscale On 

Autoscale Off 

FrMle Tiafng 

Fr- Length 
Fr- Analysis 

Set Time 
Low BOU"ld 
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Hi Bound 

Elapsed Absolute 

Time Time 



All Network Errors 

i===:=:=:=:=: NrnKlRK ERRORS INl C4.LISlllrfi ===:=:=:===:~ 
ERRORS YI Tlt£ 

1.BE+82 
£ 
R 2.5E-B3 
R 
0 
R S.3E-eB 
s 
I 1.GE-12 
F 
R . 
8 u£-17 

H 
El.BE-21-+------+------+----~~----..-----..... ----.... 15 f'1b 15 eb 15 f'1b 15 11b 15 eb 15 eb 15 eb 

11:82:19 11:82:29 11:82:39 11:82: .. 9 11:82:59 11:B3:B9 11:93:19 

Start tile • 15 F'eb 87 11:02:19 
Heasun•nt ti• • 60 Seconds 

) 

Stop ti111 • 15 Feb 87 11:83:19 
111 ti• • 1 Second 

Figure 12-1. All Network Errors Measurement 

This display shows all frame errors occurring on the entire networ.k. Statistics for frame errors 
of a specific node can be viewed by using the Node Stats Menu. 

Network Errors & Collision 12-4 



The errors/frame measurement lets you develop an overview of all errors occurring on your 
network. As more nodes are added to a network, the probability for errors increases. If you 
measure the average or "normal" error rate for your current network, you can use that data for 
comparison when more nodes are added. 

Using the <Autolnatlo Sequence> feature, you can detect alarm conditions in the <All Errors> 
measurement and then branch to specific error measurements. 

Normally, you expect the error rate to be a fraction of an error per frame. The maximum 

error rate you would expect is two errors per frame. An CDmplc of two errors per frame 

would be when a jabber frame and a bad PCS/misalign occur in the same frame. 

What Is Included In •AJ1 Errors?• 

Errors in this display include: 

This measurement docs not include coDisions. Collisions arc not an error, they are part of the 
normal operation for Carrier Sense Multiple Access (CSMA) network protocol Collisions are 
a problem only if the quantity becomes unusually large thereby reducing network throughput. 

Logarithmic Vertical Axis Dlsplay 

The vertical axis of this graph is logarithmic. This allows the display to cover potentially large 

ranges of errors without losing too much resolution. 
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Bad Frame Check Sequence and 
Misalign Errors 

t=====:=:=:::= NE1l40RK ERRORS flll cw.i.SIONS ============= 
£RR€E YI IltE 

B 1.BE-87 
R 
D l.BE-111 

f' 
c 1.BE-19 
s 
I l.BE-18 
f' . 
R 
R 1.BE-11 

" E t.BE-12~---+----+----+----+---i-----i 
15 f'1b 15 Feb 15 Feb 15 ell 15 eb 15 eb 15 11b 

11:02:1!1 11:02:2!1 11:02:39 11:82:49 11:02:5!1 11:83:8!1 11:83:19 

Start ti111 • 15 f'eb 87 11:82:19 
l'leuur1Mnt ttm • 68 Seconds 

) 

Stop ti111 • 15 f'1b 17 11:83:19 
le ti• • 1 Second 

Figure 12-2. Network Bad FCS and MisaDgn Errors 

This measurement graph shows frames with either bad FCS errors or misalign errors. Both 
·error conditions are grouped together for this display. 
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What are Bad FCS Errors? 

The analyzer labels a frame as having 'a Bad Frame Check Sequence (PCS) error when a 
frame is rcc:eived and the PCS calcuJated by the protocol ana1yzer on the received data does 

not match the FCS field transmitted in the frame. 

What are Misalign Errors? 

The analyzer labels a frame as a Misalign when it receives a frame that bas a total number of 
bits that are not divisible by 8 and also has an FCS error. The PCS error is usually caused by 

the UDCMn number of bits. 

Why are FCS and Misalign Errors Combined? 

You can get different error indications depending oii what Media Access Unit (MAU) you use 
to connect the ualy7.cr to your LAN. One MAU may indicate FCS error while another model 
or brand MAU would indicate misalign errors. Since it would be misleading to try to 
distinguish belweea these types of errors because of this problem, the analyzer combines them 
in this measurement. The measurement sa)'S -you bad this many of these errors without 
making a distinction between the errors. 

What Affects the Error Rate for FCS/Mlsallgna? 

The FCS,/Mi&alip error rate is affected by the number of nodes on the network. As more 
nodes are added, more attempts are made to transmit and the probability of more errors 
increases. ' 

Physically longer netWOJ'ks tend to have more errors. Longer propagation delay may cause 
late collisions to appear as an CSfMisalign error. 
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Runt Errors 

t=========== NETWORK ERBE fltll OllISIOt6 =============­
ERRORS YI Tlt£ 

1.BE-17 
R 
U 1.BE-111 
N 
T s l.BE-B!I 
I 

F 1.BE-18 
R 
R 
H 1.BE-11 
E 
l.BE-12~---+----+---..---+----+----t 

15 Feb 15 Feb 15 f'ab 15 1b 15 f'1b 15 f ab 15 ab 
11:82:19 11:82:29 11:92:39 11:82:49 11:82:59 11:13:89 11:93:19 

) 
Stvt ti• • 15 Fib 87 11:92: 19 
Hlasur11111nt ti111 • &D Seconds 

Stap ti .. • 15 f'1b 87 11:93:19 
11 ti• • 1 Secand 

Figwe 12-3. Network Runt Emn 

This measurement shOws nmt errors~ on the network. A runt frame is a &ame that 
is too short. IEEE 802.3/Ethemet specifies a minimum length frame as having at least 60 
bytes in the combined Destlnallon AddNsa, Souroe Addrea, TpJLenllh, and Datil fields. 
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Possible Causes 

Frame collisions can cause runt frames. If the network is operating properly, frame collisions 
should occur within the first 512 bit times of the frame. 

Runt Frame Function 

In the Hardware PuDctioDs Menu· of the analyzer, you can enable or disable a Runt Frmne flller: 

function. 

Runt Filter ON 

In default mode, the Runt Frame filter function is co8bled and only frames of 54 bytes or 

longer are captured by the protocol analyzer. Frames with length of 54 to 59 bytes are labeled 
as runt frames by the protocol analyzer. 

Runt Fitter OFF 

When the Runt Frame filter is disabled, the Stats can record frames as short as 13 bytes (the 

analyzer rounds 13 byte frames up to 14 bytes). Frames with lengths of 15 to 59 bytes are 

labeled as runt frames by the protocol analyzer. 

What Is Normal Runt Error Rate? 

Frequency of runts varies depending on the network load. If many stations are trying to 
transmit on a network, the chance for collisions is greater and more runts may occur. Monitor 
your network at different time periods to establish you network's normal operation levels. 
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Jabber Errors 

t:======:=:=:=: NETHORK E~ fNl CWJSia.5 ::::::=:=:=:= 
ERRORS YS 111£ 

J l.il:-97 
A 
Bl.DE-BB 
B 
£ 
R 1.DE-89 
s 
I 1.8£-lB 
r 
R 
A 1.8£-11 
H 
E 1.BE-12-t----+---~----+'----+'---t----t 

15 feb 15 fab 15 eb 15 ab 15 eb 15 fab 15 eb 
11:92:19 11:02:29 11:92:39 11:82:49 11:112:59 11:83:89 11:83:19 

Start ti1111 • 15 F'eb 87 11:92: 19 
Heuure•nt tii.e • 6.0 Seconds 

) 

Stop till • 15 feb 87 11:83:19 
le ti1111 • 1 Second 

--------figure 1a-4. Network Jabber Errors 

This measurement shows the amount of jabbers occurring on the network. A Jabber frame is 
longer than 1514 bytes (not indudlllg Preamble and FCS bytes) and is usually an indication of 
a transmitter failure. 
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Collisions 

t====:=::=:=::: NETWORK ERRORS Rm COLUSIONS :::=:=======~ 

c: C:OLLISlONS vs TIME 
ol.BE-97,-~---------.----.--.~-----~ 

L 
L I.BE-BB 
1 
s 
1 t.BE-B!I 

0 
N 1.9£-19 
5 
I 
f" 1.BE-11 

R 
A l.BE-12------------------.1------1 
H 15 Feb 15 f"eb 15 f"eb 
E 11:02:19 11:82:29 11:02:39 

Start ti1111 • 15 Feb 87 11:82:19 
Heuure1111nt ti• = &e Seconds 

15 f"eb 15 eb 15 eb 15 f"eb 
11:82:49 11:82:59 11:03:09 11:03: 19 

Tll'tE C C ) 
Stop ti1111 • 15 Feb 87 11:03:19 
Sa le ti1111 • 1 Second 

F'mgure 12-5. Network Conlslon Errors 

This measurement shows the rate of collisions occurring on the network. Collisions are part of 

the normal operation for CSMA/CD protocol networks. You may want to see if there is a 

correlation between collisions and your network utilization. 
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Errors & Collisions Summary Measurement 
Use the higJdighted softkeys shown below to display a summary table of network errors and 
c:ollisioas. 

Utfl fzation 

Start Test 
Stop Teat 

Stop Display 
R~ Display 

Set Test Ti .. 
Set Mees •. Ti• 

SecGnds MiNates llours 0. 
Set Salllp. Ti• 

Secondl MfNatea lours 
Set Ti• Display 

El..,..ed Absolute 
Ti• Ti• 

Set Ala,_ 
Graphic Fo,...t 

Fr .. Tfmint 
Fr- L~th 

Frme Analysis 
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Errors & Colllslons Summary 

NETWORK ERRORS ANO COLLISIONS 

I 15 Feb 17 08:15:00 -I MSOLUTE Tiii£ ALL EAAOAS FCS/ALGN AUNTS JA88ERS COLLISIONS ....... 
------------------- -------- -------- -------- -------- --------
15 Feb 17 08:l5s0l O.OOOE+O O.OOOE+O O.OOOE+O O.OOOE+O O.OOOE+O 

15 Feb 17 08:111:02 O.OOOE+O O.OOOE+O O.OOOE+O O.OOOE+O O.OOOE+O 

l5 Feb 17 08:15:03 O.OOOE+O O.OOOE+O O.OOOE+O O.OOOE+O O.OOOE+O 

15 Feb 17 08:15:0& O.OOOE+O O.OOOE+O 0.0006+0 0.000E+O O.OOOE+O 

111 Feb 17 01:15:05 O.OOOE+O O.OODE+O O.OOOE+O O.OOOE+O O.OOOE+O 

15 Feb 17 08:111:06 O.OOOE+O O.OOOE+O O.OOOE+O O.OOOE+O O.OOOE+O 

15 Feb 17 09:15:07 O.OOOE+O O.OOOE+O O.OOOE+O 0.000£+0 O.OOOE+O 

15 Feb 17 01:15:01 O.OODE+O O.OOOE+O O.OODE+O O.OOOE+O O.OOOE+O 

l5 Feb 17 08: 15:09 O.OODE+O O.OOOE+O 0,000E+O O.OOOE+O O.OOOE+O 

15 Feb 17 08115110 o.oooe+o O.OOOE+O O.OOOE+O O.OOOE+O O.OOOE+O 

AUWIS (tlAX) : (1.000E-3) (1. OOOE-3) (1.000E-3) (1.00E-10) (1.000E-1) 

Stert t1•e s 08 Feb 17 08:15:00 Stop ti .. = 15 Feb 17 08:18:00 

n.esur .... nt tlme • 80 Second• Seniple U• • 1 •econd 

---------------------------------------------------------------------------------

Flgwe 12-6. Summary Table for Network Errors 6 Collisions 

This table display summarizes the fom error measurements as well as the number of collisions 

for frames occurring on the entire network. 

In default mode, the time for the table is shown in absolute time from the start of the test. 

Press <Set 11me Dllplay> and <AbMlute 'Thne> to change the time axis to elapsed time labels. 
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13 
Network Frame Timing 

This chapter describes Stats measurements you can use to view the timing relationships of 
frames transmitted on the network. 

Frame timing measurements in this chapter include: 

• Timing Between Frames Measurement 
• lnterframe Tuning Summary Measurement 
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MEASUREMENT DISPLAY COMMENT 

<Fra11e Tf•fng> Fraa the lode Stet• 
....... preaa 

I cFr- Ttmnp 

Tf11fng Between Fre11es Measurement to view performnce 

I ......--rta·111out 

"*'"' between f.--
<lnterf rm Spece Ber> B8rGraph OCCWTilll on the 

network. 

<lnterfrm Spece Pie> Pie Graph 

lnterfreme Tfmfng SU1111ary Measurement 

I 

<Tabular For11at> Table 
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Timing Between Frames Measurement 
Use the softkeys highlighted below to make measurements about the time or spacing between 
frames. · 

Utilization 
Errors/Collisions 

Mi HM 

Start Test 
Stop Test 
Stop Display 

Resu1e Di splay 

Set Test Times 
Set Nees. Ti• 

Seconds Minrtes lours Days 

Set S~. Ti• 
Seconds Mi.....tes Hours 

Set t of Sanlp/Avg. . 

Set Ti• Set Ti• Set X Set I Absolute 
Low Bound Hi Bound Low Bound If Bound Ti• Time 

Graphic Fol"l8t 

Tabular Formt 

OTHER CHOICES 

Frme Tillil'l8 
Fr .. Length 

FrMe Analysis 

!················· Bar Graph ····················I 
llulleric Nuneric N1.111erfc Autoscale Autoscale 
Data Off Data On Data Cnt On Off 
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lnterframe Space Bar Graph Measurements 

=============== NETWORK FRRt£ TlHlt«i ==============~ 
l 
N 
T 
E: 
R 
F" 
R 
R 
H 
E: 

s 
p 
A 
c 
l 
N 
G 

T 
l 

" £ 

lNTERF'RIK. SPRCl~ Tlt£ filSTRlBUTl<* ( BRR DIRT ) 
> 29.9 llS 

lB.2- 28.8 •s 
16.3- 18.1 IS 

H.'4- 16.2 a 
12.5- 14.3 a 
10.6- 12.4 ms 
B.7- 18.5 a 
6.8-
4.9-
3.B-
1.1-

< 

8.9'1. 28."" 48. "4 &B. "4 ae. B'l u1ur~ 
PERCl:NT Of 5flFl.E 

A .• 1riod = 10 sa Jes Ti11e = ee:ee:ee le time • 1 Second· 

--------. F~ure 13-1. Bar Graph M~nt for Timing a......, Frames 

This bar graph measurement shows the c6stn"bution of time spaces occurring between fra'1tCS. 

lnterframe space is defined as the time from the end of one frame's FCS field to the beginning 
of the Preamble field of the next frame. IEEE 802.3 protocol specifies a minimum of 9.6 
microseconds must occur between &am.es on the network. 
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Bar Graph Display Averaging 

The display is updated eadt. sample Period using a moving average of sample periods. Use 
<s.t Tett Tlmea> <Set ti of Samp/Avg.> to set the number of sample periods to use for 

· averaging the display. 

Cursor Operation 

After the measurement is ended, you can use (NEXT] or [PREV] to increment the display 
to different sample periods of the measurement. 

The cursor position is indicated by the highlighted bar on the tabular frame timing 
measurement display. N. you switch displays between the bar, pie, or tabular measurements, 

the display remains at the current cursor position. 
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lnterframe Timing Pie Graph Measurement 

=============== NETNORK FRAI£ TIHlt«i ===============t 
lNTERF'RFtE SPACING Tll1E OOSTRlaJTION < PlE ~ > 

INTERFRRt£ SPRCING Tlt£-
) 28.B m 5.4i 

18.2- 20.e .s 8.5Y. 
16.3- 11.1 MS B.4Y. 
14.4- 16.2 - 1.3~ 
12.5- ..... 3 ltS 1 ... Y. 
uu- 12.4 • 1. tY. 
B.7- 18.5 llS 1.7~ 
6.B- a. & • 2.&Y. 
4.9- 6.7 lftS 3.2Y. 
3.B- 4.8 Ill l.lX 
1.1- 2.9 N 5.1~ 

< 1.e as 74. lX 

• eriad "' 18 sa les Ti• = BB:llB:BB le ti11e = 1 Second 

--------Figure 13-2. Pie Graph for lnterframe Timing 

This pie graph measurement provides a different view of the same informatiqn as the . 
interframe arrival bar chart. The pie graph provides an easy way to compare the percentage of 
frames occurring within the different intcrframe space ranges. 

<Set Gr..,e. Ranges> lets you change the range values for this pie graph. The values are 
changed for the bar graph display at the same time. 
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lnterframe Timing Summary Measurement 
Use the highlighted softkeys shown below to make a summary measurement of timing 
between frames occurring on the network. 

Util izetion 
Errol"'S/Collfsions 

**''*'' Start Test 
Stop Test 
Stop Display 

Resiae Display 

Set Time Display 

Elapsed Absolute 
Ti• Time 

Set Test Ti• 
Set Meas. Ti• 

Seconds Minutes Hours Days 

Set Sallp. Time 

Seconds Minutes Hours 
Set ti of SBllP/Avt. 

set Table Ranges 
Set Ti• 
Low 8ouid 

Graphic For.at 

Frae Ler19th 
Frame Analysis 

Set Time 

Hi ICMni 
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lnterframe Timing Summary 

:••••••••=•==•==••==•z===•===•• NETlllOAK FAArtE TlnlNG ••==•aas•••••••a•=•••m•••• 
15 F•b 87 INTERFRAME SPACING Til'E DISTRIBUTION 09:15:00 

ELAPSED TIME SPACING TillE I l:OUNT 

------------------- ----------------- ----------
00:00:01 > 1000.0 ... O.H 0 

100~. o- 900.1 .... 0.01 0 

900. 1- aoo·. 2 - O.OI 0 

800.2- 700.J ... O.OI 0 

700.l- 800.4 ... 0.01 0 

aoo.4- aoo.5 ... O.OI 0 

soo.5- •oo.a ... o.o~ 0 

uo.s- 300.7 ... O.H 0 

300.7- 200.8. - O.OI 0 

200.8- 100.8 - o.o~ 0 

.100.9- 1.0 - O.OI 0 

1.0 111• 0.01 0 

St•rt TUwt1 = 15 Feb 87 09:15:00 

n•esur9111•nt t1 .. = 80 S•conds 

Stop tine = 12 Feb 87 09:19:00 

Se11111l• tilll9 • 1 Second 

--------Figure 13-3. Table Display for lntaframe Spacing 

This display summarizes the intcrframe arrival measurement. 

The " column shows the percentage of frames occurring in the different time ranges for each 
sample period. The COUNT column shows the actual number of frames occurring .in the 
different time ranges for the sample period. 
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14 
Network Frame Length 

This chapter describes measurements used to show a network-wide view of frame lengths 
occurring on the netwock. 

Performance measurements in this chapter include: 

• Average Frame Length vs Time 
• Frame Length Distribution 
• Frame Length Summary 
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MEASUREMENT 

<Frame Length> 

Average Fra111e Length vs Thne 
I 

<Avg. Len. vs Time> 

Frame length Distribution 
I 

<Frm Len. Dist Bar> 

<Frm. Len. Dist Pie> 

Fraqe Length SU1111Dary 

I 

<Tabular Format> 

DISPLAY 

Une Graph 

Bar Graph 

Pie Graph 

Table 

COMMENTS 

Fl'Clll the. Node Stats 
llen.I, ~ 
<F.-- Ti•i• 
to view perfol'lllBnCe 
.. su,.....ts about 
spw;tng between f .-..es 
occurring on the 
network. 
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Frame Length Graphic Measurement Softkeys 

Utfl izetion 

Errors/Collisions 

Fr- Timing 

El*' • 
Start Test 

Stop Test 

Stop Display 
Resuae Display 

Set Test Times 

Set Meas. Ti• 
Seconds Mirartes Hours Days 

Set Sanip. Ti• 
Seconds Mirartes Hours 

Set Graph Ranges 

l···•···············A"9 Len. vs Tille ·····················I 
I····: ........... Dist Bar ·············I 
I··· Dist. Pie ····I 
Set Len. Set Len. Set Ti• Set Ti• Elapsed Absolute 

Low Bound Hi Bound Low lcUid Iii BCU1d Ti• Time 

GrllJhic Formt 
Tebular Formt 

OTHER CHOICES 

······Avg Len. vs Ti .. •••• ••••• Dist Bar •••• 

CUrsor on tlmeric Data Off 

CUrsor Off Nmeric Data X 

Autoscale on lluledc Data Cnt 

Autoscale Off Autoscale on 
Autoscale Off 

Fr8111e Analysis 
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. Average Frame Length vs Time 

s:=============== t£TMORK f"Rfl£ LO«;TH ==:=:::;=:=:=:=====i 
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Figure 14-1. Une Graph for Frame Length vs Time 

CURSOR SAMPLE VALUE 
This graph shows the average frame length of frames occurring on the network over a period 
of time. The aVerage length of frames is shown on the vertical axis and mea.wrement time is 
shown on the horizontal axis. 

CURSOR SAMPLE VALUE 
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This measurement is not intended to show absolute wlues of frame length. It lets you see the 
changes in frame lengths over time. 

Knowing the average length of frames is important For instance when only small frames are 
transmitted, several thousand frames would have tQ be transmitted in a second to generate 
100% utilization. If most of the frames transmitted are short, you are not fully utilizing the 
bandwidth of the network. When long frames are transmitted, you are using more of the 
network bandwidth. For someone doing a terminal session on the network, short frames arc 
normal since many transmissions arc simple responses or data input. You can use this 
measurement to sec the average frame length for yom network during normal operation 
periods. 
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Frame Length Distribution 
Bar Graph Measurement 

============== NETIGK FRfl£ LENGTH =============== r:' 
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~igure 14-2. Bar Graph for Network Frame Length Distribution 

This measurement shows the distnl>ution of frame lengths for all frames occurring on the 
network. The display shows frame length on the vertical axis and the percentage of sample on 
the horiz.ontal axis. 
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If most of the traffic on )'OUl' network is terminal S«Yet or virtual terminal traffic, then you can 
expect to find short frames on your network. The N9twork ,,_ Length Distribution 

measmement displays the exact percentage of the ditJerent si7.e frames on your LAN. 

You can switch the display to the frame length graph or pie chart without disturbing the 
current test. Use <Select Graph> to change the display format. 

Adding Bar Labels 

Press <OTHER CHOICES> and <Numeric Data%> to make the graph label the percentage of 
frames transmitted in each range of frame lengths. 

Press <Numeric Data Cnt> to label each bar with the actual number of frames occurring in each 
range of frame lengths. 

Setting the Frame Length Scale 

The frame length scale on the vertical uis can be c:banged. Press <Set Gniph Ranges> and 

then use <Set Un. Low Bound> and <Set Len. ti Bound> to enter the graphic limits you want. 

Only the top and bottom values may be changed. The vertical axis ranges are scaled so that 14 

middle ranges are always displayed. 

Number entry for the top limit must always be an even number. The lower limit must always 
be an odd number. 

Entering new ranges docs not affect an existing measurement display. The new ranges are 
used when you start a new measurement. 
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Frame Length Distribution Pie Chart 

============== t£TMORK F1R£ LDGTH ===============t FIRE LENGTH MSTRUlJTION C PIE OfRT ) 

FRAHE LENGTH IN B'mS 

< 59 8.5~ 
59- 162 49.4~ 

163- 261i 4.7~ 
267- 378 8.5~ 
371- 474 7.1~ 
'475~ 578 4.4~ 
579- 682 8.5~ 
683- 786 9.6% 
787- 898 2.7% 
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1293-1396 . 9.4% 
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>1514 .e.1:c 
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--------Figure 14-3. Pie Graph for Network Frame Length Distribution 

This measurement shows the distribution of &ame lengths oc:cuning on the network. The 
legend on the right of the display lists the &ame distribution in percentage of &ame lengths 
oc:curring for each range of &ames. . · · 
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Frame Length Summary 

Utfl fzatfon 
ErrorsfCollfsions 
Fr- TfMing 

Fi A 
Start Test 

Stop Test 
Stop Display 

Re8Ule Display 
Set Ti• Display 

Elapsed Absolute 

Ti• Tl• 
Set Tnt Ti_. 

Set Meas. Ti• 
Seconds Mh.,tes 

Set SMp. Tille 
Seconds Mirutes 

Set Table Ranges 

Hours Days 

Hours 

Set Len. . Set Len. Elapud Absolute 

Low Bound Hf 80&nl Ti• Ti• 

Graphic fol'lllBt 
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Frame Length Summary Table 

•••••••••csc•••••••••c•••••== NETMDRK FRAME LENGTH •==-•••••••••••a•••--•aa••••• 
15 Feb 17 

ELAPSED 
TIME 

AVERAGE FRAME LENGTH AHO FRAME LENGTH DISTRIBUTION 

AVERAGE 

LENGTH 8".TES 

FRAllE LENGTH DISTRIBUTION 
COUNT 8".TES " 

09: 15:00 

COUNT 

--------- ------ -------- --------- ------ ---------
00: 1.l(: 30 478.8 ( 80 0.01' 

60- 163 0.01' 

18•- 267 o.ox 
288- 371 o.os 
37l- 1175 o.os 
08- 579 o.os 
580- 883 0.01 

88'- 787 o.os 

Stert t111111 = 15 Feb 87 09:15:00 

Meesur.,..nt tl ... = 60 Seconds 

0 718- 891 o.os 
0 89Z- HS o.os 
0 996-1098 0.01' 

0 ll00-:IZ03 0.01' 

0 1204-1307 0.01' 

0 1308-1411 0.01' 

0 llll2-15ll( 0.01' 

0 >15U o.ox 

Stop tl .. = 15 Feb 87 

Semple tl• = 1 Second 

0 

0 

0 

0 

0 

0 

0 

0 

09:16:00 

---------Figure 14-4. Table Summary for Frame Length Distribution· 

This display shows a summary of the distribution of frames occurring during the measurement 
period. For each sample period, the table shows the percentage and actual count of frames 
occurring for each range of frame lengths. · 

Network Frame Length 14-10 



15 
Network Frame Analysis 

This chapter descnbes measurements used to show the distn'bution of frames matching filters 

you specify. 

Frame Analysis performance measurements in this chapter include: 

• Network Frame Analysis Distribution 
• Network Frame Analysis Summary 
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MEASUREMENT DISPLAY 

<Frame Analysis> 

Network Frame Analysts Distribution 
I 

<Frm Anal. Dist Bar> Bar Graph 

<Fr• Anal. Dist Pie Pie Graph 

Network Frame Analysts SU1111ary 
I 

<Tabular Format> Table 

COMMENT 

Frcm the Network ltllta 
...,.,. preu 

. cf,... Anlllyais> 
to view perfOl'lllf!'Ce 
...,~. llbaut ,,._ 
•tchfng filters 
ymJ spcffy. 
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Network Frame Analysis Distribution 

Utf l ization 
Errors/Collisions 
Fr- Ti•i .. 
Fr- Length 

Start Test 
Stop Test 
Stop Display 

Reswie Display 
Set Test Times 

Set S&llp. Ti• 
Seconds Mi,.,tes Hours Days 

Set Mees. Ti• 
Seconds Mi~es Hours 

Set. I of S8111p/Avg. 

Select Graph 
Frm Anal. Frt1 Anlll. 
Dist Bar Dist Pie 

Edit Ftl ters 

Tabular FOl'll8t 
OTHER CHOICES 

•• Frm Anal. Dist Bar •• •• Fnn Anal. Dist Pie ·· 
NU11tric Data Off 
Nunerfc Data X 
Numeric Data Cnt 
Autoscale On 

Autoscale Off 
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Frame Analysis Distribution Bar Graph 
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Figure 15-1. Bar Graph for Network Frame Analysis Dlslrlbutlon 
DEFINED Fil..TER !ABELS 

This displays shows the percentage of frames matching filters de6ned in the Edit Filters Menu. 
You can aeate filters to match frame contents in the address fields, type/length fields, or the 
data field. As long as you know the location for some specific frame content, you can filter on 
the information. 
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Up to 16 filters can be defined in the Edit Filters Menu. All of the defined filters are 
compared to incoming frames from ~ network. 

The label for each define filter is displayed on the left side of the graph. 

When a frame matches more than one filter, only the tint filter match is counted. For 
example, if you have five filters defined and an incoming frame matches three of the defined 
fihers, only the first filter matcbcd in the frame is counted. Counters for the other filters are 
not inc:rcmented. · 

•A11 Pass" Fitters 

When you are trying to measure filter distribution for frames on the network, do not use an 
•a11 pass• filter. Only the all pass filter match is counted and subsequent filter matches within a 
frame are ignored. 
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Frame Analysis Distribution Pie Graph 

s=============== NETNORK FRRt£ fNILYSIS ==:=:=:===:==:=i 
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Fagure 1 s-2. Pie Graph for Network Frame Analysis Distribullon 

Similar to the previous bar chart measurement, this pie chart graph shows the distribution of 
frames matching filters defined in the protocol analyz.er. 
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Network Frame Analysis Summary 

Utilization 
Errors/Collisions 
Frame.Timing 
Frame Length 

Start Test 
Stop Test 
Stop Display 

Resune Display 

Set Test Ti• 
Set Meas. Time 

Seconds Mfrutes Hours Days 

Set Sap. Time 
Seconds Mi~es Hours 

·Set t of S8111p/Avg. 

Set Time Display 
Elapsed Absolute 

Time Time 
Edit Filters 
Graphic Formt 

T dtutor Fc-1T :it 
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Network Frame Analysis Summary Display 

15 Feb 87 ANALYSIS GROUP DISTRIBUTION 09:15:00 

ELAPSED 
TIME GROUP " COUNT GROUP " COUNT 

--------- ----------------- ----------------- ------
00:00:10 Filfer_o 18.1'1 156. F1lter_8 o.os 0 

Filter_ 1 o.os 0 F.Uter_9 o.os D 

FUter_2 o.os 0 FUtar_lO o.os 0 
F.llter_J o.os 0 Fllter _11 o.os 0 
FUter_• o.os 0 F11ter_12 · o.os 0 
FUter-5 O.DS 0 FUter_u o.os 0 
F.Uter_e o.os 0 FUter_u o.os 0 
FUter-7 o.os 0 FUter_15 o.os 0 

------------------:"""---------------------------------------.---------------------
Stert tine • 15 Feb 87 08:15:00 

neesur-nt ti.me = 80 Second.a 

Stop ti ... = 15 Feb 87 09:18:00 

S911Pl• t1 .. = 15 seconds 

Figure 15-3. Summary Display for Network Frame Analysis 

This table summarizes the frames that match filters defined in the protocol analyzer Edit 
Filters Menu. The display shows the percentage of frames on the network that matched 
defined filters as well as the actual quantity of frames matching each defined filter. 
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16 
Node Statistics Measurement 

This chapter introduces the measurements that can be made in the <Node Stm> class of 
measurements. 

Node performance measurements you can make with the LAN performance Analysis 

Application indude: 

• Node List Statistics 
• Node Connection Statistics 
• Node/Network Statistics 
• Node Frame Tuning 
• Node Frame Length 
• Node Frame AnaJysis 

In the preceding chapters, measurements using the <Network Stats> measurement class were 
dcscnOed that let you establish the baseline performance of your network. 

The next step is to use the <Node Stats> class of measurements to determine the sources of the 
network traffic. It jg important to know Which nodes are generating most of the traffic on the 

network because when a problem occurs, the busiest nodes are the most likely to be involved. 

Knowing the sources of traffic on your network lets you configure and segment your network 
based on network Joad. You also need to identify the nodes that are traffic concentrators 
because they may be critical ~ces on the network such as routers, bridges, file servers and 
printers. The overloading of such devices degrades network performance. 
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Some network devices, such as file servers, gateways, routers and bridges, may need regular 
monitoring. For bridges, the number of frames handled every second is critical. AF. the .. 
number of frames approach the bridge's performance limit, steps need to be taken to optimize 
the situation. For file scrvus, the number of requests to be handled at any time is critical. If 
the number of requests to be processed continually exceeds the file server's capability, then 
additional file servers may be needed. 

You can use node measurements to·charactcrize sources of your network traffic. Node 
characteristics you may want to look for include: · 

• Which are your busiest nodes? 
• Which nodes generate the most errors? 
• Which node pairs arc your busiest lc~l 2 node connections? 
• What percentage of your network ~is broadcast frames? 
• . What percentage of your network traffic is multicast frames? 
• If )'Out network uses more than one type of protocol, what 

percentage of the traffic is each type? 

The next six chapters describe the Stats <Node S1ats> measurements available to help you 
determine the sources of yom network traffic. A summary of these node measurements is 
listed below. 
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Node List Statistics 
<Node list Stats> measurement lets you create a list of the most active nodes on your network. 
In addition, network activity for selected nodes can be sorted by: 

• Quantity of frames transmitted and recei\1ed 
• Error count 
• Errorrate 
• Average frame size 

Node Connection Statistics 

<Connection Stats> measurements let you gather statistics about connections to a particular 
node. You can view traffic among a group of nodes as well as between node pairs. 

Node/Network Statistics 
<Node/Net Sumnmy> measurements let you view traffic statistics for frames transmitted and 
received by a particular node. You can measure the utilization of the network bandwidth by a 
single node. 
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Node Frame Timing 
<F,.. Timing> measurements let JOU: measure the time occurring between frames received by . 
a selected node. You c:an measure the distribution of &ames occurring with different time 
spaces between frames received by the node. You can also count how many frameS occur in 
different ranges of time periods betw=n frames. 

Node Frame Length 
< Frw Timing> measurements let ,ou measure the lengdi of &ames tl'8Dsmitted. and received 
by a selected node. You can see the awrage frame length as well as a distribution of frame 
lengths occurring during a sample period. 

Node Frame Analysis 
<FNme Analyala> measurements let )'Oil measure how many &am.es received by a selected 
node match filters defined in the protocol analp.er. You can measure the matched frames as a 
pen:entage of total network traffic. You can also count the number frames rec:ei\ied that 
matdi selected filters. 

Node Statistics Measurement 1M 



17 
Node List Measurements 

This chapter descn'bes measurements used to show traffic to/from nodes you select. 

Performance measurements and function descriptions in this chapter include: 

• Node List Statistics 
• Selec:ting the Node List 
• Sorting the Measurement Display 
• Sorting by XMT /RCV Stats 
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MEASUREMENT DISPLAY 

<Node List Stats> 

Node List Statistics Measurement 

Node List Statistics Table 

Node List Measurements 17·2 

COMMENT 

Fre111 the Mode Stats Menu, 
press <Node List Stats> 
to view perfonnance 
..asureMntS about the 
node list of a selected 
node. 



Node List Statistics 

Mft E 
·~)~ L1 t St.._i• 

Start Test 
Stop Test 
Stop Display 

Res1.111e Display 
Set Test Tims 

Set Meas. T i11e 
Seconds Mi...ates Hours Days 

Set Sallp. T i11e 
Seconds Mi...ates Hours 

Cre2t~ ~~~cc L·~t 

::.caNJCC' Tel,..,· 

J~c N~aL~ Ir List 
Sert NJC>~-: 

Sort By 
Fra Cnt 

OTHER CllOJCES 
Running Sort On 
Running Sort Off 

llMT & ICY Stats 
llMT Stats Only 

RCV Stets Only 
Edit lists 

Corvlection Stets 
.. twork/Node Stet 
FrMe ti•ing 
Fr- Length 
Fr .. Analysis 

Sort by Sort By Sort By 

KByte Cnt Error Cnt Error Rate 
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Node Ust Statistics Measurements 

••=••••••=••••••••••••--===••• NODE LIST STATISTICS •• ... ••--•••••• ... •••=-·~--
15 Feb 87 

Node Node Lest s.mp11 

• N- or Addr•H Fl'- Cnt • 

---- ----------------- -----------
1 PC_8 XltT 78 

ACY 18 

2 CPU_4 XHT u 
ACY 11 

Slert tlrae = 15 Feb 87 08:15:00 
11HIUl'-nt t1• • 80 Second• 

fl'-
Count 

852 

83 

1185 

37 

08:15:00 
ICBJh El'l'or El'ror Avg.F,.. 
Count Counl Rete Size 

------- -------
872 0 O.OOE+O 778 

185 0 O.OOE+O 423 

315 0 O.OOE+O 721 
78 0 O.OOE•O 225 

Stop tl ... • 15 Feb 87 08:18:00 
SllllPl• ti .. • 1 Second 

--------Figlft 17·1. Node Ust Statistics MeNI 

This menu shows what nOcles are tnmsmitring or rec:eiving fra1nes oa the network. The 
analyzer can monitor up to 1000 act~ nodes. It obsenes the network and records all nodes 
receiving or transmitting messages during each sample time. While the measurement is 
running. the nodes can be sorted by the number of &ames transmitted and rcccm:d. 

. After the measurement is cndCd, you can easily see which nodes are most active for dilTerent 
categories. You should take note of the busiest nodes and the nodes with high error rates 
because these are most 1ikeJJ to be the problem nodes on the network. · 
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·Measurement Field Descriptions 

LutSample 

ft'llMCut 

,,..,.Count 

Description 

lnclicates the activity level of the nodes. Node #1 bas the most 
activity, Node #2 has the next highest lewl of activity, and so 
OIL 

'"1c order of the node display depends on whether you choose 
<Running Sort On> or <RurlMlg Sort Off> and which sort mode 
JOU select. 

<Running Sort On> 
During measurement - shows order of frame count. 
After measurement - shows order of selected sort. 

<Running Sort Off> 
During measurement - shows order by addrea number. 
After measurement - shows order by selected sort. 

This node six byte hex address or equivalent name is displayed 
in this column. 

When you <er.tit A Uat>, a defauk node name is assigned in 
the node list menu for each address. The defauk name is 
.. _ ... _nodem. 

In default mode, the six byte hex address is displayed. A node 
name is displa)'ed only if a user assigned name is manually 
entered in the Physical Address List. 

This colamn shows how many transmit or receive frames 
occurred during the last sample period. 

This coll!.llln shows how many total transmit or received frames 
have occurred since the start of the measurement period. 
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ErrorCount 

Error Rate 

Avg.FnnSln 

shows the total number of kilobytes ~ bavc occurred in the 
measurement period. 

shows the total of crron that have occurred in the measurement 
period. Errors that are counted include: bad PCS/Misaligns, 
runts, and jabbers. 

shows the rate of errors, in errors/frame, that has occurred in 
the measurement period. 'I'he largest number you should expect 
would be one error per frame. If one error per frame happens, 
)'OW' network cable may not be terminated propcrJY. 

shows the &VCl'IF. frame size in bytes that occurred in the 
current measurement period. 
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Selecting the Node List 
Two separate node lists are referenced by the Stats <Node Ult Slalldcs> measurement. 

Antlyzer 
Ed;s Lists Men.I 

el!ys;cal .Address List 
!Ml•- Addrs 

Measureinent Djsplay 
Node List 

Node FrBlllt Err Err 
•- ens ens Rate 

You can measure performance for the following combinations of nodes: 

• Any nodes active during the measurement 
• Analyzer Node List and new active nodes 
• Only nodes defined on the analyzer Node List 

CAUTION 

Node list Measurements can change the contents of 
the analyzer Node J...ist. 

Use the protocol analyzer <Disc functions> <Save Fiie> 
softkeys to save an existing Node List if it contains a 
unique list of nodes you want to keep. 
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<Create A Node Ust> 

Analyzer Nocfe List 
Node · Node Node 

NUD N111e Address 

New ••• 

New ••• 
New •••. 

New ••• 
New ••• 

New ••• •••• •••·• 

CAUTION: ·This softkcy deletes the c:urrc:Dt analp.er Node Lisi· 

The analyzer uses only nodes actM during the measurement to . 
build and dispJay a measurement list. · 

At the end of the measurement, the Ph)'Sic:al Address List in the 
Edit Lists Menu is deleted and replaced. with the measurement 
list. The default HP_ LAN_ AnalyzW node always appears in the list 
regardless of activity. 

New 

New .... 
New 

New 

New 

Measurement Li st 
Node Fn1 Err Err 
N- Cnt Cnt Rate 

/ 
After the •asurement, the ... lyzer Node List is 
deleted and replaced by the current measuremnt 
list. 

If any of the •asur..,.t list node addresses 
already exist on the current analyzer Node List, 
the existh~ node name is assigned to the •new­
node address. 
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<Add NodM To List> The analy7.er collects amt diapla)'S information about nodes that 
eJist on the analyzer Node List as well as nodes not on the list 
but which are 8ctNe during the measurement. 

If an existing node bas •don't cares• in its address definition, it is 
ignored for the <Node u.t ..... > measurement. The name 
remains Oil the node list. 

Anllyzer !lode list 
llode llode tlode 
lul ._ Addrs 

Perf«-ic:e is wured for nodes alracly 

existing on the lode Lfst ., •ll es new nodes 

active cllrfng the~~-Old --- •••· ----­
Old ••• •••• ••••• 
Old ••• ···- -----
Old ••• •••• ••••• 

MntureMDt L f st 
llode Frm Err Err 
118118 cnt cnt Rate 

New nodes are displayed at the 
begfmfng of the ..... ~ 

list. '!odes •re dfsplmy9d In 
the order of the display 

.... .... .... 
Old 
Old sort lllOde. 

Analyzer lode List 
lode lode lode 

..... Addi's .... -·-... --­... ---
Old --­
Old ••• 

--··· ...---

Old 

/ 
After the ...urement, the analyzer lode 

Lfst fa &.Pted only with new nodes acthe 

during the ......-..ent • 

New nodes •re added et the beginning of the 
.. lyzer lode Lfst in the order of the 
measu...-it sort llOde. 
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. <UM Nodea In List> This aoftkey lets the analyzer gather information aboUt 
transmitted and received frames only for nodes currently 
defined in the Ph)'sical Address List. 

Old 
Old 
Old 
Old 
Old 

Old 
old 
Old 
Old 
Old 

If an existing node has •don't cares• in its address definition, it is 
ignored for the node list stats measurement. The name remains 
OD the node fist. 

An!lvzer lode List 
lode llode llode 
N• Mme Addrs 

Only mctivity for nodes existi~ on the malyzer 
lode List fa collected and displayed in the 
~list. 

l!Hsurm!t Lfat 
llode Fn1 Err Err 
N.. Cnt Cnt Rate 

Old •••• 
Old •••• 
Old •••• 
Old •••• 
Old •••.• 

An!lvzer Node Litt 
Node Node . Node / .... •- Addrs After the .. auraent, the an11lyzer Node List 

r-fns "'1Changed. 
. ···- -·--- ./ 

-----~ . 

-·~·· 
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Sorting the Measurement Dlsplay 

Softkn 

<SortNodM> 

Dncdptlon 

You can use the following measurement statistics to reorder the 
displa:yed nodes: 

<Sort By,..... Cnt> 
<Sort By Error Cnt> 

<Sort By KByr. Cnt> 
<Sort By En Rate> 

The Communication Matrix measurement analyzes traffic OD 

the first 31 nodes in the Node List. You can sort the Node l.Jst 
and thCn monitor the busiest nodes (frames/sec, kbytes/sec) or 
the nodes with most errors (counts, errors/frame). 

Node List statistics sorts can be used to re-order the Node List 
stored internally. This feature is very useful since the 
Communication Matrix measurement analyzes the traffic on the 
first 31 nodes in the Node List. Now the 31 busiest nodes 
(frames/sec, kbytes/sec) or those with the most errors (counts 
or errors/frame) can be easily monitored in the Communication 
Matrix measurement. Wheaewr <Create A Node u.t> is acme, 
a sort on the measurement node list will sort that list and then 
transfer it to the Node List. This occurs in the stopped mode so 
that an old Node List can be used to gather the data, then 
<Create A Node Llet> can be selected to transfer the 
measurement node list inro the Node List. 

TEST RUNNING 
Dming the teat, the measurement list is sorted by frame count 
using both XMT and RCV frames. After the test ends, the list 
is sorted and displa)'Cd using the selected sort mode. 

TEST STOPPED 
After the measurement stops, if a different sort is selected, the 
list is sorted in the new order and the display returns to the top 
of the list. 
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In stopped mode, <Create A Node List> has a different fmiction 
than in run mode.· If <er-. A Node u.t> is. selected while in 
stopped mode and a measurement list exists, the measurement 
list is transferred to the analyzer Node List every time a sort is 
clone. This Ids you run a mcasurc~cnt on an elisting analp.er 
Node List using <U .. Nodes In Uat>. After the measurement is 
stopped, you can sort the measurement 6st any way you want 
and then select <er.at. A Node Uat> to transfer the sorted 
measurement list into the analyzer Node List. 
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Sorting by XMT /RCV Stats . 

You can sort and· display statistics for different combinations of receive and transmit frames 

events. The list is sorted based on the display mode selected. 

Softkei 

<XMT & RCVStata> 

<XMT Stats Only> 

<RCVStats Only> 

Descrlotion 

Displays a count for frames transmitted &om and received by 
each node. 

Displays a count for only the frames transmitted by each node. 

Displays a count for only the frames received by each node. 

You can collect statistics for both transmitted and received frames or for only transmitted or 

received frames. In the examples below, the nodes are sorted by total frame count during the 

measurement. After the test, the list is sorted by the selected sort mode. 

XMT fr8111eS ere coc.11ted but ere not actually displayed during 

the nm if <RCV Stats Only> is selected. They are shewn here 

to illustrate total frame coc.11t. 

Display = <RCV Stats Only> J 
Sort by total Fr .. Ccuit during the test 

1 PC_I XNT '/ 150 1206 1119 0 O.OOE+O 776 

ICY 105 118 234 0 O.OOE+O 423 

2 CPU_4 XNT 45 465 315 0 O.OOE+O 721 

ICY 137 175 123 0 O.OOE+O 225 

Display • <RCV Stets Only> 

Sort by RCV Frame Cowlt after the test 

1 CPU_4 ICY 137 175 123 0 O.OOE+O 225 

2 PC_8 ICY 105 118 234 0 O.OOE+O 423 
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Sorting During/ After the Run 

You can sort the display either during the run or after the run js completed. 

Softkev 

<Running Sort On> 

<Running Sort Off> 

Description 

In this mode, the analyzer records both the XMIT and RCV 
frames for each node active during the measurement. 

During the run, the default display sorts nodes by combined 
XMIT and RCV frames. When the measurement stops, the 
~shows the. nodes sorted by the selected sort mode •. 

If any frame js missed during the measurement, the analyzer 
dUplays a warning message, stops aii.d resets the measurement 
and continues. 

In this mode, the analyzer also records and clispla}'$ both the 
XMlT and RCV frames for each node acme during the 
measurement. 

During the run, the list js not sorted, the modes are shown in the 
order of address number. 

In <Running Sort Olf> mode, the measurement can operate with 
·a higher frame rate present on the network for a given size of 
node list before missing any frames. If frames are missed, the 
analyzer displays a warning message, stops, resets the 
measurement and continues. · 
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18 
Node Connection Measurements 

This chapter descn"bes measurements for connections between nodes. The measurements are 
for Ethernet/IEEE 802.3 level 2 operation of the International Standards Organiz.ation's OSI 
reference model 

Performance measurements in this chapter include: 

• Communication Matrix Measurements 
• Connection Summary Measurement 
• Connections of a Node Measurements 
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MEASUREMENTS DISPLAY 

Connection Stats 

Co11111Unication Matrix Measurements 

<Source vs Dest> . Matrix Graph 
<Graphic for111et> 

<Source vs Dest> Table 
<Tabular for•at> 

<Node Connect> Matrix Graph 
<Graphic Format> 

<Node Connect> Ta~ 
<Tabular Format> 

Connection SURll8ry Measure11ent 
I 

<Connection sun1ary> Table 

Connections Of A Node Measurements 

<Connect Of A Node> Une Graph 
(default) 

<Connect Of A Node> Bar Graph 
<Display X vs conn> 

<Connect Of A Node> Table 
<Tabular for11at> 

COMMENTS 

Fran the Node Stats 
Menu, press <Connection 
Stats> to view 
perfonaanc:e.measurements 
about selected nodes 
on the network • 
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Communication Matrix Graphs 
Press the highlighted softkeys sh'7WD below to make <Comm. Matrix> graphic measurements. 

IHH 

llode List Stats 
Connection Stets ., .•••• 

Start Test 
Stop Test 
Stop Di spl av 

Resuee Display 
Set Test Times 

Set Meas. Ti• 
Seconds Minutes Hours Days 

Set Samp. TiM 
Seconds Minutes Hours 

Set t of S1111p/Avg. 
C'*'se Graph 

Sourc1:: vc:. Dec,t 

1;odc Con~c ct 

Change Legend 

Edit Lists 
Graphic Format 

Tabular Fonnat 
OTHER CHOICES 
CUrsor On 

cursor Off 

Set Rense 1·6 Maxin.111 

Show llode Nemes 
Show Hex Addresses 

Comect. SU...ry 

Connect. Of A Node 
lletworlc/Node Stat 
Fre111e Timing 
Fr- Length 
Frame Analysis 
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Communication Matrix Tables 
Select the softkeys highlighted below to make <Source va o..t> and <llocle Connect.> summary 
measurements. 

•••• 
Node Li st Stats 
Connection Stats 

Co, 1•• " 1 tr i .. 

Start Test 
Stop Test 
Stop Display 

Res~ Display 
Set Test Ti .. 

Set Sallp. Tl• 
Seconds Minrtes Hours 

set t of Smlp/Avg. 
Chqe Table 

Ch8nge Legend 

Edit Lists 
Graphic Formt 

OTHER CHOICES 
Show s~es 
Show Dest. 
Next Node 
Previous Node 

Set Ra1ge 1 ·6 llaxi-

Comect. SUnary 
Comect. Of A Node 

Network/Node Stat 
Frame Timing 
Frame Length 
Fr11111e Analysis 
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Source vs Destination Matrix 

011£R LEtiDll 

D 38 
28 • < 1.Be f/s 

E 2& s 2'1 
• • l.BB-5.BB fls 

T 22 • 
l 28 • S.!1-18.BB fts 
N 18 
R 1& 

• • 18.81-28.BB f/s 
T 14 
l 12 • • 28.81-58.Ba f/s 

0 18 
N a • •58.81-118.9 f/s 

• 
6 • 
.. • •> lBB.B f/s 
2 • 

TRflfTlC: 5.BB f/s 

CURSOR "ON" CURSOR NAMES/ADD~ES 

Figure 18-1. Node Communications Matrix <Source vs Dest> 

This measurement shows tbe trafl"tc level between the first 31 nodes from the Physical Address 

List. Following nodes from the node list are summarized as OTHER. 

In the example abo\'e, the cmsor marks the connection between node 2 (eng_ cad_ S)'S) and 
node 17 (hp_3000_1). The me of the dot indicates the range of transmissions that occurred 
between these nodes. The TRAFFIC: field at the lower right comer displays a numeric value for 

traffic rate between these two nodes. 
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Only nodes not containing •don't cares• are included in the measurement. The anaiyzer skipS 
nodes whose address contains the characters xx-xx in the Physical Address List. For exampW: 

<Phys Addr List> Ccmuiicatfon Matrix Node ti 

1. 08·00·09·1C·15 __.... 1. 08·00·09· 1C· 15 
2. 15·30·42·D3·06 ___. 2. 15·30·42·03·06 
3. 08·00·09·00·A4 ............ 3. 08· 00·09·00·A4 
4. 03·1B·13·XX·XX ~ 4. 12·12·45·0A·A2 
5. 12·12·45·0A·A2 5. 32·67·00·2F.·1A 
6. 45·10·53·XX·XX / 6. 
7. 32·67·00·2F•1A 7. 

Measurement Display Legend 

Use <et.nge Legedd> to change the range of frames/second represented by each matrix dot. 
The relative activity level between nodes is indicated by the size of the dots. Higher activity is 
indicated by larger dots. 

Using ~e Cursor 

When <Cursor On> is selected, you can use the (LEFT /RIGHT) and [UP /DOWN] arrow 
keyboard keys to position the cursor over a point marking a connection between a node pair. 
The nodes marked by the cursor arc displayed when you press· <Souroe vs Dell> <Tllbular 
Format>. 

At the bottom of the display, the Source and Destination names/addresses arc displayed for 
the node pair marked by the cursor. TRAFFIC: field displays an average numeric value for the 
traffic level of the selected node pair for the last sample period. 

Setting Measurement Times 

<Set Tat Time&> lets you control the measurement test time. If the measurement is changing 
too rapidly for you to evaluate the data, use <Set# or Samp/Avg.> to smooth the measurement 
display by using an average of several samples. 

The Communication Matrix shows the most recent sample. If the update rate is slower than 
the sample time, some samples are not displayed. 
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<Source vs Dest> <Show Sources> Table 

•=•••••••••••••••••••••=••--=corrtl.lllICATJON twtTRIX ••••=••••=sssa•••••••••=•=•=== 
15 Feb 17 09:1&:00 

Source Node: •12 - eng_ced_sys 

Destlnetlon Node Traffic: 

• 1-flnenu_cpu 0 •17-hp_Jooo_1 O fr•/• 

• 2-•hlpp1n9_cpu_1 0 •11-prlnter_leb o fru/• 

• J-flle_earver_12 0 •19-pr snler _llllc t 0 fr••/• 

# •-prlnt_•erverl 0 •20-fll•-••rver_o 0 fr•/• 

. • 5-Jeff_t 0 •21-orcler_processlng o fr•/• 

• 8-eng_cpu_l 0 H2-ron1_p o fr•/• 

• 7-pr1nl_1erwer_2 0 #23-personel_cpu O fr•/s 

• 1-•J•tem_enelyzer 0 •24-Joe_p o fr•/• 

• 9-flle_server_J 0 frrss/• •25-flnence_prlnter 0 fr-/• 

#10-Jl•_q 0 f,.,.,. •28-pub_flle_server 0 f..-/s 

#11-eccountlng 0 frrss/s •27-ger,_r 0 fr-/s 

#12-ena_ced_sys l8 frrss/• •21-qe o fnas/• 

#13-eng_cpu_2 0 frtM/S Hl-Hcurlty O fr•/• 

#14-Mrket1n9 0 , .... ,. #JO-lnventor,_ctrl o frras/s 

11s-·11111_u 0 ,,.,..,. Hl-belinde_y_r 0 fr-/• 

#18-Jeff_s 0 , .... ,. 32-REST OF NE11110AK o frms/• 

-----
SELECTED SOURCE NODE 

Figure 18-2. Sowce vs Destination <Show Sources> Table 

While you are in the <Source vs Dnt> Table display. you can select between two softkeys to 

change the table display. The first selection is the <Show Sources> display. 

<Source vs Deat> <Show Sourcea> display shows the traffic transmitted from a specified node 

to the other first 31 nodes on the Physical Address List. Connections to the following nodes 

on the list are summarized in the REST OF NETWORK field. 
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<Source vs Dest.> <Show Dest.> Table 

The second table display for <Sourceva Dest> is shown below. The <Show D9at.> 
measurement shows the amount of frames transmitted from the first 31 nodes to a selected 
node. 

•=••••=••===•••=••••••=••=•••COMMUNICATION MATRIX =•=======••=•=•=•===••••=•=•== 
15 Feb 87 
Dest. Node: 117 - hp_3000_1 
source Node Traffic: 
I 1·finance_cpu 
# 2·shipping_cpu_1 

#11_accounting 
112-eng_ced_sys 

Show 
Sources 

Show Next 
Dest. * Node 

0 frms/s 
0 fr•s/s 

0 frms/s 
19 f rms/s 

Previous 
II ode 

Selecting the Source Node 

#17·hp_3000_1 
#18-printer_lab 

126·pub_ffle_server 
127·gary_r 

09:15:00 

0 frms/s 
0 frms/s 

O fnns/s 
0 fl'lllS/S 

OTHER 

CHOICES 
EXIT 

The sek.cted node on this table corresponds to the node marked by the cursor in the <Gnlphlc 
Format> <Source va Dest> measurement. Use <Next Node> <PNvloua Node> or 
[NEXT /PREV] keYboard keys to select another node for the Source Node: 6e1d. 

Using the Cursor 

The cursor can be moved in tabular displays regardless of whether <euNor On> is on or off. 
Use the [UP /DOWN] and [LEFT /RIGHT] am>w kc,s to move the cursor. 
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Node Connection Matrix 

0T1£Ri===============:=:::::::::::::='i) 39-------------
28 t---"----------
2&r----------
24-----------

N 22i----------
0 20--------
D lBi-------­
E 161-------
S 141------

12------
2 10----

s---
ID 

• 

• 

• 

• 
• 

• 

• 

• < 1.lll! f/s 

• 1.00-5.BB flt 

• S.Bl-18.98 fJs 

• JB.Bl-2B.lll! f/s 

• 2B.Bl-5B.8B fl:: 

•SB.Bl-100.B fls 

·.I •> 1ee.e fls 

I 
19 12 14 16 18 2e 22 24 26 29 39 OTl£R 

NODES 1 
TRAF'FIC: 5.90 f/s 

---
CURSOR HORIZONTAL AXIS NODE VERTICAL AXIS NODE 

Flg&n 18-3.. Node Communication Matrix <Node Connect> 

This node connection matrix shows the combined traffic between the first 31 nodes on the 
Physical Address List. Traffic between following nodes on the node list are summed in the 

OTHER row/«Jlumn. 

CoDDCCtioDs to a node are dispJa)d on both the 'Vel1icaJ axis and the hori7.ontal axis. 
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· Differences Between Matrix Measurements 

The <Node Connect> matrix is different &om the <Sowce vs Dest> matrix. Notice that the 
<Node Connect> matrix shows traffic between node pairs while the <Source w Dot> matrix 
shows traffic from a source node to other destination nodes. 

Measurement Display Legend 

The legend at the right side of the display shows the traffic rate in frames/second. 

<Change Legend> lets you change the range of frames/second represented by each matrix dot. 
The relative activity level between two nodes is indicated by the si7.e of the dots. Higher . 
activity is indicated by larger dots. 

· Using the Cursor 

When <Cursor On> is selected, use the [UP /DOWN] and [LEFT /RIGHT] keyboard arrow 
keys to position the cursor. 

When the cursor is positioned over a node pair, the name/address for each node is shown at 
the bottom of the matrix. The TRAFFIC: field at the bottom of the display shows a nuineric 
value for the traffic level during the last sample period. 

The node pair connection marked by the cursor in this matrix display is bighii&hted in the 
<Node CoMect> <Tabular Format> display. 

Setting Measurement nmes 

<Set Tfft Time•> lets you control the measurement test time. Uthe measurement is changing 
too rapidly for you to easily interpret the data, use <Set# of Samp/Avg.> to smooth the 
measurement display by using an average of several samples. 
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Node Connection Table 

•m••==•==••••a•••======•=••==CotlrttJNICATION l'IATfrIX ••s•==••••==s••a•••===s:::c:: 
16 Feb 87 

Connect Nodet: 

Connect NodeZ Trafflc: 

• 1-flnence_cpu 

• Z-shipptng_cpu_t 

• 3-ftle_server_1Z 

• •-prtnt_aervarl 

• 5-J•ff_t 

• 6-•n11_cpu_1 

• 7-prtnt_aerver_Z 

• 8-system_enely~er 

• 8-fil•_server_l 

•tO-'J trn_q 

•11-eccounttng 

#1Z-eng_ced_•ll'• 

#t3-eng_cpu_2 

•U--rket1n9 

#15-'J illl_U 

•16-J•ff_• 

0 

0 

0 

0 

0 fNU/S 

0 fr111s/s 

O f rras/• 

O frrns/• 

0 frras/a 

8 frrna/• 

0 frrns/• 

o f rm•/• 

O f rras/s 

0 frraa/a 

06:07:57 

•17-hp_lOOO_l O frms/s 

#18-pr Jnter _ l•b 0 frme/s 

#19-pr inter _ntk t 0 frms/s 

#20-flla_s1rv1r_4 0 frms/• 

#21-order_proces1ln9 0 fMH/S 

#ZZ-rona_p 0 frms/s 

•23-personeJ_cpu 0 frms/s 

•24-joe_p . 0 frlH/S 

0 fr1H/S 

•2B-pub_flle_server 0 fr••/• 

27-ger,_r O frms/s 

B-qe 0 frms/s 

0 frms/s 

•3 Lnventorll'_ctrl 0 fr ... /s 

elinde_y_r 0 frms/s 

ST OF NEnKIRK "8 frms/s 

--·-- •. ,._ 
SELECTED CONNECTION NODE 

Flgwe 18-4. Communication Matrix <NodeConnec.> Table 

This <Node Connect> measurement shows the combined traffic (transmit and receive frames) 
between a selected node and the other first 31 nodes from the Physical Address List. 
Connections to the following nodes on the list are summarized in the REST OF NElWORK field. 
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Selecting the Connection Node 

The selected connection node for this table corresponds to the node marked by the cursor in 
the <Graphic Format> <Node Connect> measurement. · 

Use <Next Node>/< Previous Node> or [NEXT /PREV} keyboard keys to select another node 
for the Connect Node1: field. 

Using the Cursor 

The cursor can be moved in this tabular display regardless of whether <Cursor On> is on or 
off. Use the [UP /DOWN} or [LEFT /RIGHT) arrow keys to move the cursor •. 
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Connection Summary Measurement 
Only one measurement is used for the <Connec. Summary> measurement. The single 

measurement is a table display. 

M* 
Node List Stats 

Coni. Matrix 
Conncc t. Su1 1 i' y 

Start Test 
Stop Test 
Stop Display 

Resme Di splay 
Set Test Tims 

Set Mees. Ti• 
Seconds Mirutes Hours Days 

Set~. Ti• 
Seconds Mil"Lltes Hours 

Sort Comections 
Sort By Frme Cnt 

Sort By KByte Cnt 

Sort By Error cnt 

Sort By Err Rate 

Connect. Of A llode 
Network/Node Stat 
Fr- Ti11ing 
fr- Length 
Frame Analysis 

Node Connection Measurements 18-13 



Connection Summary 

••••••=-==•=•==•=•••====•==•••• CONNECTION Sll'l1AR~ ••===•••••==•=••===--===-= 
16 Feb 87 08:13:23 

Connection Nod• Lest Semple Fr-• KByte Error Error Awg. Frn 
N1111e or Addrees Fr•• Cnt. Count Count Count Rete Size 

---------------- ----------- ------- -----
eng_cpu_l Xf1T 0 0 0 0 O.OOE+O 0 
prlnt_ioerverl XMT 48 170 127 0 O.OOE+O 734 

itng_cpu_1 XMT 0 0 0 0 O.OOE+O 0 
f11e_Hrver_12 l01T u 170 20 0 O.OOE+O 108 

pr 1nt_ioerver1 XMT 0 0 0 0 O.OOE+O 0 
ayatm_beckup XMT u 170 20 0 O.OOE+O 172 

qe XMT u 170 25 0 O.OOE+O 138 
.ioyioteni_enelyzer XMT 0 0 0 0 O.OOE+O 0 

Sl8rt u- • 18 Feb 87 08:13:31 Stop tlnie = 16 Feb 87 08:14:31 
neee.ur .... nt t •- • 80 Seconds Smnple t11H • 1 Second 

---·-----Figure 18-5. Connection Summary Table 

·This Connection Summary measurement shows the busiest level 2 (Ethernet/IEEE 802.3) 
connections on your network, monit~s the total number of frames passed between tWo nodes, 
the error count or error rate, as weli as the frame siu. 

Activity can be measured for up to SO node pairs. 
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Spttkey 

<Sort Connection•> 

DncdDllon 

lets y0u sort the measurement. The default display lists the 
nodes by most acme frame count. Use <Sort Connect.> to 
display frames by the following orders: 

<Sort By Frame Count> 
<Sort By Error Count> 
<Sort By KByte Count> 
<Sort By Error Rate> 

Run-time sorting is a combination of traffic (f/s between nodes) 
and "age: If a connection stops sending. it slips further down 
the list until it drops off the bottom. This lets the most recent, 
most active connections be displayed. 

Measurement Display Flelds 

last Sample 

Frame Count 

FrMteCount 

KbyteCount 

ErrorCount 

EnorRate 

Avg.Size 

Description 

display column shows how many frames were transmitted by 
each node in the last sample period. 

display column shows the total frame count occurring since the 
start of the current measurement period. 

display column shows how much traffic has been transmitted in 
kilobytes since the start of the measurement. 

shows how many total errors have transmitted by each frame 
since the start of the measurement. Error Count includes: 

Bad FCS/Misaligns 
Collisions 

Jabbers 
Runts 

displays the percentage of frames transmitted with an error. 

column displays the average size of frames transmitted by each 
node since the start of the measurement. 
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Connection of a Node Measurement 
Press the highlighted softkeys shown below to make # Conn•h• rme (default display) and 
<Dlaplay "'vs Conn> graphic display measurements. 

•••• Node List Stats 

· Coma. Matrix 
Comect. SUlllllry 
Connect_ o+ :... t.~a 

Start Test 
Stop Test 
Stop Display 

R"'8 Display 
Set Test Tf• 

Set Meas. Time 
Seconds Min.ltes Hours Days 

Set Sanp. Ti lie 
Seconds Minutes Hours 

Select Node 
Select By Select By Set 

Nmne. Address Time 
Set Graph Ranges 

Set I Set # Set Tille Set Tinie Elapsed Absolute 
Low Bound Hi BOl.nd Low Bouncl Hi Bouncl . Time* Tinie . 

Edit Lists 

Tabular Format 
OTHER CHOICES 
Cursor On 
Cursor Off 
Display X vs Com 

N1111eric NU1eric N1111eric Return To 
Data Off Data X Data. Cnt Meas. 

Set Alarm 
Autoscale On 
Autoscale Off 

Networlc/Node Stat 
Fr811e Timing 
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# of Connections to a Node 

t===:=:=:=:=:= Im C(Jt£CTlON STRTlSTlCS :=:=:=:=:=;:;;:~ 
1 or cottECTIONS ro ee-ee-es-01H1A-16 vs TIME 

I 

0 
F' 

c 
0 
N 
N 
E 
c 
T 
s 

B.B 

&.e 

4.B 

2.B 

D.D'~--..w..i~~i........---1 __ ......__......+>-.....,.....,.-+-__ ......_._,,~...._--i 
16 F'11b 16 F'11b 

BB:BS:3'4 98:85:'4'4 

Start ti111 • 16 F11b B7 DB:95:3'4 
Heasure111nt t t1111 • 60 Seconds 

St p t;t1e • 16 F11b B7 08:96:34 
111 ti1111 .. 1 Second 

SELECTED NODE 

Figure 18-6. Number of Connections to a Node vs Time 

This figure is the default display for <Connect. Of A Node>. This measurement shows the 
number of different addresses transmitting to a specific node during a sample time. 

All nodes on your network that transmit to the selected destination address are counted; not 

just the nodes on the protocol analyzer's < PhJ• Adclr List>. The analyzer can measure up to 

100 connections in a given sample period. 
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This measurement is for level 2 connections only. The analyzer detects the existence of a 
connection rather that the initiation of one. If a conm;ction is established, terminated, and 
established again all in one sample period, the analyzer counts only one connection rather thBD 
two connections. 

·Selecting the Node 

Softkey 

<Select Node> 

Vertical Axis Scale 

·<Set# Low Bound> 
<Set# High Bound> 

. Description 

The node you select as a dcstinatio.n is identified at the top of 
the display. You can use a node's name or address to specify 
which node's connections you want to examine. 

<Select By Name> 
lets you enter a name from the node list. Softke;ys showing 
existing node names are displayed. 

<Select By Add ..... > 
Lets you enter a node address. 

You can use don't care cbaracten (xx) to selcd "a :group of 
related nodes. ·For example, if you enter CJ8.00.0SMJO.OAXX, you · 
would count connections to all nodes having the mmmon "first 
fiwe pairs of hex. characters in their address. 

The vertical scale can be changed to show different resolution 
<Set# High Bound> for the measurement However, the scale 
must contaiD. at least four coonections. 
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Percentage of Connections 

===::::::::::: NOOE CONNECTION STATJSTJCS =============== 
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• eriod = 60 Sa les Ti11e = le tilll! = 1 Second 

--------
Figure 18-7. Percentage Distribution of Connections to a Node 

After <Connect. of• Node> measurement ends, press <OTHER CHOICES> and <Display% vs 

Conn>. 

This bar graph shows the percentage of time that different numbers of connections were made 
to a selected node. This display is shown in a post processing mode only. It is not shown in 
real time. The graph is automatically scaled. 
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Labeling the Numeric Data 

Softkey 

<Numeric Data Off> 

<Numeric Data%> 

<Numeric Data Cnt> 

Dascrlntlon 

This softkey removes the label for how much data occurred for 
each bar. 

This softkey labels each bar with the percentage of time that 
each number of connections occurred during the measurement 
period. 

This softkey labels each bar with how many times each number 
of connections occur during the measurement. 
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# of Connections to a Node Summary 

The softkey tree below applies to the.summary table for <Connec. Of A Node> measurement. 

'* e Node List Stats 
Ccpr,1 :t 1on Stut 

com. Matrix 
Comect. Sunllary 
:onncct. of ~ Node 

Start Test 
Stop Test 
Stop Display 

Start Display 
Set Test Tims 

set Meas. Time 
Seconds Mh'Utes Hours Days 

set Seq>. Time 
Seconds Mir'Utes Hours 

select Node 
select By select ly Set 

Name Address Ti 111e 

set Alarms 
GrapMc Format 
Tabular formilt 

OTHER CHOICES 
set Time Fonnat 

Network/Node Stat 
Fr1111e Ti11ing 
Fr- Length 
Fraae Analysis 

Elapsed Absolute 
Time Time 
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s::c•••••••=•=••••==•=••z-===== NODE CONNECTION STATISTICS =•=----•-=-••••••===== 
18 Feb 87 

ALARMS (ltAX) 

• OF CONNECTIONS TO 08-00-08-00-0A-18 •• Ti ... 

El.APSED TinE 

00:00:01 

00:00:02 

00:00:03 

00:00:04 

00:01:05 

00:01:06 

00:01 :07 

00:01:08 

00:01:09 

00:02:10 

NUllBER OF CONNECTIONS 

2 

• 
5 

7 

5 

• 
5 

• 
3 

2 

( 88) 

07:17:27 

Start time = 18 Feb 87 07:18:27 Stop tille = 18 Feb 87 07:17:27 

S.niple time • 1 Second 

---·-----Figure 18-8. Table Display for Connections of a Node 

This table summarizes the number of connections made to a selected node during each sample 
time. The table s~ offers the convenience of numeric values displayed for each sample 
period rather than having to interpret a graph display. 
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19 
Node/Network Summary 

This chapter descn1>es the measurements used to show a traffic summary for a selected node. 

Performance measurements in this chapter include: 

• Node/Network Measurement 
• Node/Network Summary Table 
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MEASUREMENTS 

<Node/Net S1.111111ary> 

Node/Network SU11111ary Measureinent 
I 

<NU11eric Values> 

<Percentage Of Network> 

Node/Network SU11111ary Table 
I 

<Nu•ertc Values> 

<Percentage Of Network> 

DlSPLAY 

Bar Graph 

Bar Graph 

Table 

Table 

COMMENT 

FrOll the Ncide Stats Menu, 
press <Node/Net Sl.lmlery> 
to view perfOl'la'ICe 
... urements about a 
selected node's uti l fzation 
n percentate of 
network traffic. -
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Node/Network Summary Measurement 

••••• 
Node List Stats 
Connection Stats 

Start Test 
Stop Test 
Stop Display 

Resune Display 

Set Test Ti111es 
Set Meas. Ti me 

Seconds Mfr-utes Hours Daya 

Set~. Ti• 
Seconds Mi~es Hours 

Set # of Saq)/Avg. 
Select S-.:>les per avg period 

Select lode 
Select By Select By 

lame Address 

Tabular Format 

OTHER CHOICES 

Select Grasih 
l\mric 
Values 

Set Graph Ranges 
Set x 

Low BOU'ICI 
Auto Scale On 

Auto Scale Off 
Fr .. Timing 

Fr- Length 

Fr- Analysis 

Percent 
Of llltwrk 

Set X Set Err. 

Hi Bcud Low BCUld 
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set Err. 
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Node Network Summary Measurement 

=:============= NOCE l tET~ STATlSTlCS :=:=======~ 
STRTISTlCS SlJtlRRY FOR 000£: HB-e&-1!1-BIHIHG 

Utilization 
X11T Currant 

xtlT Average 

RCV Curnnt 
RCV Average 

Avg XHT Errlf'rll 9.~ 

:t:CS-Hinlgnl I 
0.6~ 0.81( 9.2~ B.3~ · 9.S~ 

Jabbers: 
i------~1------1----~1t------li------

1.BE-29 1.BE-19 1.9£:-18 1.BE-17 1.BE-16 1.eE-15 

----Figure 19-1. Node Summary Measurement Graph Display 

The <Node/NetSummary> measurement shows the utmzation for a selected node's transmitted 
and received frames as well as a summary of frame errors transmitted by the selected node. 
Measurement averages are caJaJlated by using 10 sample peri~ 

You can use <Numeric Ylllues> and <Percent Of Network> to change the horizontal scale of the 
graphs. 
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Node Utlllzatlon 

Node utilization can be shown as a Percentage of network bandwidth or as a percentage of 
actual network traffic. 

Softkey 

<Numeric Values> 

<PercentOf 

Network> 

Description · 

When <Numeric Vllluea> display is chosen, the selected node's 
utilization is shown as a percentage of the network bandwidth 
(10 Mbits/second ). 

When <Percent Of Netwol'k> is selected, the display shows the 
selected node's utilization as a percentage of the activity actua11y 
occurring on the network. 

Node Average Transmitted Errors/Frame 

The lower half of the <Node/Net Summary> display shows the number of errors occurring per 
frame transmitted by a selected node. 

<Numeric Values> 

<PercentOf 
Network> 

In <Numeric Values> mode, the display shows an average of how 
many errors the selected node transmits for each frame 
transmitted. Since worst case for transmitted errors is an error 
transmitted in each frame, the display typically shows fractions 
of errors/frame. 

In <Percent of Network> mode, the display shows the percentage 
of errors occurring on the network that are transmitted by the 
selected node. 
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Node/Network Summary - Tabular 

'* -lode List Stets 
connection Stats 

Start Test 
Stop Test 
Stop Display 

Resme Display 
Set Test Tims 

set Sallp. TilleS 
Secords Miftltes Hours 

Set I of Sallp/A'Vg. 
Select Table 

lklleric . 
Values 

select llode 

Percent 
Df lltwrlc 

Select By select ·1y Set Ti• 
Name Address 

Graphic Formt 

Frame Ti11ing 
Fr1111e Length 
Fr.. Analysis 
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Node/Network Summary Table 

•••••••=••••••••caasacs==•=• NETWORK AND NODE STATISTICS ••••••====•-=••===••==== 
18 FEB 87 STATISTICS sunnAR~ FOR NODE: 08-09-00-00-lA-34 08:38:30 

----- Utiltzetton and Throughput ----------+--------- Fr .. • Paremelers --------

Current AHrH• ....!!!!._ ,J!£L _!Ill_. 

XMT 0.00 0.0000 0.00 s Averoge Size 0 0 

RCV o.oo 0.0000 0.00 s nox 1mum s tze 0 0 

XMT 0 o.oo 0 lcblt•/• Mtns- sue 0 0 

RCV 0 o.oo 0 lcbita/s Totol Fr-• 0 0 

XMT 0 o.oo 0 fr•/s Tote! Bytes 0 0 

ACY 0 0.00 0 f,...,. 

---------------~----------- TrenS11tssion Errors ------------------------------

Total Count 

Bed FCS(Misellgn 

0 

Averege Err/f,.. O.OOOE+O 

Peale err/fr-M O.OOOE+O 

Stort ti .. • 5 Feb 87 00:02:08 

n.eiurement ti .. = 80 Seeondo 

Aunts 

0 

O.OOOE+O 

O.OOOE+O 

Jebbers • 

0 

O.OOOE+O Err/frm 

O.OOOE+O Err/tr• 

Stop ti•• • 5 Feb 87 00:03:00 

SOMPle tlme • l Seeond 

Flg1n 19-2. Statistics Summary tor a Selected Node 

This smnmary measurement summari7.es the Node/Net measurement and also shows frame 
·parameter measurements for a selected node. 

<OTHER CHOICES> <Select Graph> let you change the display. In <Numeric Values> mode, the 
display shows actual values for statistics reported for a specific node. <Percent Of Network> 

mode shows the selected node's &ame statistics as a percentage of the total network traffic. 

The display summarizes the Utilization/Throughput, Frame Parameters, and the 
Transmission Errors meanrements. 
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Utilization and Throughput 

Utilization Percentage 

<lluneric Values> 
Current Averaae f!!k 

XMT 4.98 4.33' 5.13 " 
RCV 2.12 3.44 3.78 " 

<Percentqe Of Network> 

~ !mlil! f!!k 

XICT 25.161 23.87X 27.221 l 
RCV 13. 141 14.441 16.541 l 

In the example above, notice that depending on the display sc1ection, you can see the actual 
quantity of frames transmitted and received by the selected node, or, you can view the selected 
node's traffic as a percentage of total network traffic. 

Throughput kblts/s and frms/s 

The throughput part of the display shows how much traffic the selected node has transmitted 
and received in the last sample period. The traffic count is shown in both kilobits/second and 
in frames/second. 

The display also shows the average transmitted and received traffic for the last 10 sample · 
times and finally what the peak or highest traffic rate has been for any sample period during 
this measurement time. 

<Percentage Of Network> displays the tlu'oughput data as a perc:entage of the total network 
traffic. 
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Frame Parameters 

The <Numeric V..,..> display shows the size and quantities of frames transmitted and received 
by the selected node. The a'VCl'age frame size is calculated &om the start of the measurement. 

<Percent Of Network> shows the frame parameters as an percentage of the total frame 
.parameters occurring on the network. 

Transmission Errors 

<Numeric Valueo shows the numeric value of how many errors occur for each frame 
transmitted by the selCcted node. The errors that are counted are: Bad FCSjMisalign, Runts 
and Jabbers. Average errors are calculated using the last 10 sample times. 

Peak errors show the largest number of errors occurring in any sample time for the current 
measurement period. · 

<Percentage Of Network> shows the selected node's transmission errors as a percentage of the 
total errors occurriDg on the network. 
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20 
Node Frame Timing 

This chapter describes the measurements you can make about timing relationships between 
frames received by a selected node. 

Node frame timing measurements in this chapter include: 

• Node lntcrframe Timing Measurements 
• Node Interframe Timing Summary 
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MEASUREMENTS DISPLAY 

<Frame Timing> 

Node lnterfra11e Timing Measurements 
I 

<lnterfrm Space Bar> Bar Graph 

<lnterfr• Space Pie> Pie Graph 

Node lnterframe Timing Su•ary 

<Tabular Format> Table 

Node Frame Timing 20-2 

COMMENTS 

From the Node Stats 
Menu, press 
<Fr- Ti•inp 
to view performance 
measurements about 
the ti• between 
frames for a selected 
node. 



Node lnterframe Timing Measurements 

sOltke,s preceded by an asterisk (*) are only used in bar graph displays. 

Mode Lf1t Stet• 
CClmlction Stats 
llode/llet "-l'Y 

Start Test 
Stop Test 
Stop o;spley 

1_.. Display 

Set Test Ti ... 
set Mees. Ti• 

Seconds Mhut• Hours Daya 

set Senlp. Ti• 
Seconds Mirutes llours 

set t of Slllp/A"I. 

Select ....mer.of S111Ples for average 

MM A --Select Node 
Select By Select By 

·- Adclreu Graphic Format 
Taler Format 
OTHER CHOICES 

• lluneric Data Off 
• t1111eric Data X 
• llUllleric Data Cnt 

Set Greph Ranges 
Set Ti• Set Ti• • Set I • Set S 

Low 8cM.ld Hf B«nl . Low 8CMN HI Bcxnl 

• Autoscele On 

• Autoscele Off 

Fr .. Length 
Fr .. Analysis 
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< lnterfnn Space Bar> Graph Display 

=============== toE FRRHE UKING ================ I RCV 1NIERFRFI£ SPfClNG msr. Fm tm:: 18-BIH! ., BR 1& 
~ > 3111.8. 
£ 278. i!- 3118. 8 IU 

~ 248.3- 278.1 llS 

: 218.~- 248.2 • " 118.S- ·21&.3 111 
c: 158.6- lBB.4 111·········••1e.1~ = 128.1- 158.5 Ill 
A 98.B- 128.& c 
i 68.9- 98.7 • 
N 31.8- 68.I Ml 
G 1.1- 38.9 • 
T 
I 

" E 

< La ·•••11.s~ 
48.S< & .Ir< 

PERCENT CJ: SflFLE 

• 1rjad • 18 a 111 Ti• • :llt:52. 

Bl.BX 

11 tf .. • l Second 

--------·· Flgwe 20-1. Bar Graph for Time Balw9en Receiwd Frames 

This display shows the distribution of time occurring between &am.es received by a selected 
node. lnterframe spac:ing is defined as the time &om the end of the PCS field of one &ame to· 
the beginning of the Preamble field of the nm frame. 
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Just as it is important to know how many nodes are talking to a selected node, you may want 

to see how much time occurs between frames communicating with the node. This traffic 

pattern display gives you an idea of how bursty the traffic is. 

Questions you have about interframe space may include: 

• Does most of the traffic occur with very small spacing between frames? 
• Is the traffic distnouted evenly over several time ranges? 

Devices such as personal computers may not be able to recene frames closely spaced together. 

If frames are too close to each other, the computer can miss some of the frames. The upper 

level protocols take care of retransmitting the message. H~, retransmi«ions are a waste 

of network bandwidth. You may want to have devices wait or delay some amount of time 

before transmitting to a PC. 
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< lnterfrm Space Pie> Graph Display 

r===;;;;::========== NOIE f'Rft£ TlHING ========-======= RCV lNTERFRM SPRCING DIST. FlR tm: e&-i!IH!I Be BR l& 

~ • ariad = l0 xa I.es Ti• • OO:fm:S2 

INTERF'Rfl£ SPACING Tit£"· 

> &.e.., e.~ 
27a.2- 388.e • e.~ 
2-19.3- 278.1 a B.6% 
218.4- 248.2 • 8."" 
188.5- 218.3 • 1.3:C 
158.6- 188.4 - 78. l:C 
128.7- 158.5 • 2.&~ 
!B.B- 128.6 as 1.3:C 
&B.9- 99.7 IU . 1.3:C 
:u.e- 68.B .., 2.6~ 
1.1- . :nu • · 1.3:c 

< 1.9 m: 19.S:C 

Je t11111 s l Second _____ , __ _ 
Figure 20-2. Pie Graph for Time Between Frames 

This pie graph shaws the distn'bution of time occurring between frames received by a selected 
node. 

The time ranges in this pie chart are the same as the < lnt9rfrm SpMe Bar> display shown in 
figure 20-1. The pie chart provides a different pre.centation of the distribution of time ranges 
between frames. The legend at the right of the display shows what background pattern is used 
for each of the time ranges used in the pie chart. 
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Node lnterframe Timing Summary 

llOde Lfst St•ts 
Connectfon Stats 
lode/Met "-l"Y 

Start Test 
Stop Test 
Stop Display 

Resa.m Displ1Y 

Set Ti• Display 
Elapeed Absolute 
Ti• Ti• 

Set Test Ti .. 
Set Nees. Ti• 

Seconds IHN.ltes Hours Days 

Set .... Ti• 
Seconds llt N.ltes Hours 

Set t of S-.JAvg. 
Select S811Pl• per .verege period 

Select lode 
Select By Select 8y Set Tf• 

1- Address 
Set Table hnges 

Set Ti• Set Tl• 
LOii Bound Hi Bound 

Grllflhic Fon.t 

Fr- Length 
Fr-ANlyais 
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Node lnterframe Timing Summary 

15 Feb 17 RCV INTERFRAl'IE SPACING DIST. FOR NOOE: Ol-00-09-00-1A-31 18:38:30 
ELAPSED Til'E SPACING TIME S COUNT 

-----------------
00:00:15 ) 1000.0 

1000.0- 900.1 

900.1- 800.2 

800.2- 700.3 

700.3- 800.4 

100.4- 500.5 

5oo.5- •oo.a 

100.8- 300.7 

300. 7- 200.8 

200.8- 100.8 

100.8- 1,0 

< l.0 

Start time = 15 Feb 87 01:33128 
11aaeure,..nt UM • 12 Seconds 

---mS -... 
11\S 

ms --.. e ... 

---------
o.os 0 

0.01' 0 

0.01' 0 

0.01' 0 

0.01' 0 

0.01' . 0 

0.01' 0 

o.os 0 

o.os 0 

0.01' 0 

o.os 0 

o.os 0 

Stop tl ... s IS Feb 87 01:l3:41 
S9111Ple ti,.. = 1 Second 

--------Figure 20-3. Tabular Display for Time Between Frames 

This figure summarizes measurements for time between frames to a specific node. The table 
shows the percentage of time each time range is occurring between frames in the current 
measurement period. A number count is shown for how many times each time range occurs 
between frames during the measurement. 
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Setting the Time Display 

You can set the time display to show the actual time of clay or the elapsed time since the start 

of the test. 

After a measurement ends, the display stops and keeps the final values of the measurement. 

Softkey 

< ElapMd Time> 

<Absolute Tl ... > 

DncrlDlion 

In default mode, the display is updated showing the elapsed time 

since the start of the test. 

test time mode shows the actual time of day. the Day, month, 

JeU, hour, minute, and second arc updated during the 

measurement. 
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21 
Node Frame Length 

This chapter describes measurements used to show statistics about the length of frames 
transmitted by a selected node. Node frame length performance measurements in this chapter 
include: 

• Average Frame Length \IS Tune 
• Frame Length Distribution 
• Node Frame Length Summary 
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MEASUREMENTS 

<Fr- Length> 

~verage Frame Length vs TIMe 

I 

<Avg Len. vs Ti•> 

Fra1te Length Distribution 
I 

<FMI. Len. Dist Bar> 

<Frm. Len. Dist Pie> 

Node Fra .. Length SUlllll8ry 

I 

<Tabular Fort1at> 

DISPLAY 

Line Graph 

Bar Graph 

Pie Graph 

·Table 

Node Frame Length 21-:2 

COMMENTS 

Frm the Node Stats 
Menu, press 
<F..- Lqth> 
to vfew' performnce 
meuur ... ts llbout 
lengths of f..­
transmitted by a· 
selected node. 



Average Frame Length vs Time 
This softkey tree applies for all the <Frame Length> graph measurements. Differences 
between selections for different graphs are indicated. 

•• ri 

Node List Stats 
connection Stats 
Network/Node Stat 
Frmne Timi~ 
fr Jf'C Length 

Start Test 
Stop Test 
Stop Display 

Resume Display 

Set Test Ti.s 
Set Meas. Ti• 

Seconds Mirutes Hours Days 

Set Seq>. Time 

Seconds Minutes Hours 
Select Gr"ph 

Select By Select By 
Na111e Address 

Graphic Fonnat 

Tabular Formt 

OTHER CltOJCES 

Csee next page> 

Set Graph R~ 
(see next page) 

Frame Analysis 
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Other Choices {from previous page) 

Other Choices 
Aw Len. vs Time 

Cursor On 

Cursor Off 

Set Graph Ranges (from previous page) 

Set Graph Ranges 

fl'!!• Len. Pf st. aar 
11\.Mrfc Deta Off 
Ntneric Data X 
N~ric Pata Cnt 

Fm. Len. Dist. Pie 
NA 

NA 
llA 

Set Len. Set Len. Set Time Set Tille Elapsed Absolute 
Low 80lftl Hi 80U'ld Low Bouie! 

Ava Len. vs Time 
Autoscal• On 
Autoscale Off 

Fem. Len. pist. lar 
Autoacale On 

Autoacate Off 

Hi 8CMl'ld Ti• Ti• 

Erm. Len: Dist. Pie 
NA 
NA 
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. <Avg. Len. vs Time> Bar Graph 

i::===============..aocrRfff:LEtt;ffi ================ 
L 578.9 
E 
N 
G 
T 
H 

566.0 

554.D 

542.B 

530.0 

b 518.B 
'I 
t JB6.9 
e 

R't'ERRGE FtRlt LDlGlH vs Til'E, NOOE: l!B-BB-8!-Be-BFH& 

s 494.0------------------~---
1& Feb 16 Feb 16 Feb 16 Feb 16 Feb 16 Feb 16 F11b 

09:"9:45 09:00:55 09:01:05 09:91:15 09:91:25 99:01:35 09:01:45 

Start time a 16 Feb 87 0!1:00:45 
Heas11re11ent ti• = 69 Seco"ds 

Tll'E (SE ) 
Stop ti• = 16 Feb 07 99:91:45 

111 tirie = J Second 

Figure 21-1. Frame Length vs Time Graph Display 

This measurement shows the average length of frames transmitted by a selected node during 
each sample period. 
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Knowing the length of frames received by a particular node can help you to understand the 
current rate of traffic. 

If the network utili7.ation measurement shows a low utilindion, you may want to check the 
frame length of frames addressed to a particular node. Average frame length to a node 
primarily depends on how random the traffic spacing is, not necessarily on how short the 
frames are. Random traffic spacing typically comes from terminals or 'Virtual circuit traffic 
because of interactive sessions between users and the computer. 

You may expect to see longer frames occur at times when network file backups are perfotmed. 
Shorter frames may occur on transaction servers. 

Using the Cursor to See Sample Period Details 

In the .<Avg. Len va lime> display, move the cursor to any sample period of interest and then 
switch to bar, pie, or tabular measurements to sec details about frame length distribution for 
that selected sample period. 

While in bar, pie, or tabular measurements, use [NEXT] or [PREV] to move the cursor. 
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Frame· Length Distribution 
Bar Graph 

=============== HOO£ f'RflHE L£NGTH ============~ 
F' 
12 
A 

" E 

~ 

E 
H 
G 
T 
H 

I 
N 

a 

" T 
E 
& 

mt£ LDliTH DIST. (1H Offn, Xl1T tm: 11-1!18-B!l-BIHIH& 
>1514 

1411-1514 ·---13111-1419 
1213-131& 
lil!l!l-1Hl! 
!1!15-11!11 
1!11- 194 
787- 1!18 
II!- 718 
57!1- BIZ 
415- 571 

371- 414·---· 217- 3711 

113- l!&& -====-· S!I- 112. 
< S!I 

.l. ..l. 

29.~ 49.WI. 69.~ 
PERCENT Of SfK'lE 

Rv.J.._Alriad • Hl s.upla:s Ti11e = l.6 f'ab 89:BB:46 ~11 ti• • 1 Second 

-----••. , ..• 
F'19ure 21-2. Frame Length Distribution Bar Graph 

<Avg. Len. vs 11rne> shows distribution by frtune length of frames sent by a selected node. You 

can easily recognize patterns of frame transmissions to a selected node. 
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Statistics Questions about Fiie Servers 

Some common questions you may have about &ame length of traffic to a file server may 
include: 

• Are most of the frames transmitted by a file server greater than 1000 bytes? 

• Are the majority of frames transmitted by the file server close to the minimum 
frame length?. 

• Does the distribution of &ame lengths change between day shift and night 
shift? 
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Frame Length Distribution Pie Graph 

=========== HOO£ fRM LENGTH 
FTMIE LEHGTH msT. (f'IE tHART), XMT NODE: 08-NHS-B0-0FH6 

FRAME LENGTH IN BYTES 

< 59 A.0~ 

59- 162 'l':1 , ... 
~'-.' '• 

163- 266 27 .3:: 
267- 370 0.0'4 
371- 474 27 .J'.1, 
475- 578 0.B'I. 
579- 682 0.~ 
683- 786 0.0;; 
787- 890 0.0% 
891- 994 0. 0'.~ 
995-1998 0.0:{ 

1099-1202 . 0. 0}: 
1ZB3-l306 0.9'1. 
1397-1410 0.e;: 
1411-1514 22.n~ 

> 1514 0. 0'1. 

A. • eriod • 19 s Jes 

Figure 21-3. Frame Length Distribution Pie Graph 

Similar to Figure 21-2, this measurement shows the frame length distnbution for frames 
transmitted by a selected node. The analyzer uses a running average of the last •N" samples to 
update the display every five seconds. You can select the number of samples to average the 
display. The defauh average is for 10 sample times. 

The legend at the right of the display shows the different baclcgrounds used to indicate 
different ranges of frame lengths. 
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Node Frame Length Summary 

M MM 

Node List St•ts 
Comection St•ts 
Network/Node Stat 
Fr- Timing -----Start Test 

Stop Teat 
Stop Display 

ResLne Display 
Set Test TiMS 

Set Me8s. Ti• 
Seconds Minutes Hours D8Y5 

Set~. Ti• 
Seconds Minutes llaur8 

Select Node 
Select by Select by 

ll8111e Address 
Set Table R.nges 

Set Len. Set Len. 
Low Bouid Hi 8owd 

GrapMc Fol'IBt 
T.J::-lL d Fe , L ... 

Fr8111e Analysis 

ElllpHd. Absolute 
Ti• Time 
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NOde Frame Length Summary 

••••••••••==•••••••••••••••=••=• NOOE FRAl'1E LENGTH ••••••••••••==•===••••••===== 
16 Feb 17 AVERAGE FAAl'IE LENGTH ANO FRAME LENGTH DISTIUBUTION 

NODE: 08-00-09-00-lA-34 

ELAPSED AVERAGE 

TIME LENGTH BYTES: s 

-------- --------- ------
00:00:01 515.2 ( 58 o.os 

59- 162 22.71 

183- 286 27.U 

287- 370 o.os 
371- 414 27.lS 

415- 578 o.os 
578- 882 O. lS 

883- 786 0001' 

Stert tlme • 18 Feb 18 09:15:00 

lleeeur ... nt ti ... = 80 Seconds 

FRAME LENGTH DISTRIBUTION 

COUNT BYTES: s 

-------- --------- ------
0 787- 880 o.os 
5 181- 9H o.os 
6 885-1088 o.os 
0 1099-1202 o.os 
6 1203-1308 o.os 
0 1307-UlO o.os 
0 1'11-151• 27.?S 

0 >151'4 o.os 

Stop ti .. = 16 Feb 87 

Senple tJ11e • 1 Second 

08:30:00 

COUNT 

--------
0 

0 

0 

0 

0 

0 

5 

0 

09:16:00 

·----Figure 21-4. Summary Table for Node Frame Length 

This measurement summarizes the frame length distribution measurements for a selected 
node. The table shows the average frame length for each sample time as well as the 
percentage of distn'bution and the nmnber of frames occurring for each range of frames. 
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22 
Node Frame Analysis 

This chapter descn1>es measurements about filters matched by frames transmitted and 
received by a selected node. · 

Performance measurements in this chapter include: 

• Node Frame Distn"bution 
• Node Frame Distn"bution Summary 
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MEASUREMENT DISPLAY COMMENTS 

<Frame Analysis> Frc11 the llode Stat.a 
MenJ, press 
<Frme Analysis> 

Node Fra111e Distributi~n to view perfonnance 
·I . meuur11111nts mbout 

flllleS .. tchi...i filters 
<Fr• Anal Dist Bar> Bar Graph you specify. 

<FrtR Anal. Dist Pie> Pie Graph 

Node Fra11e Distribution Sumiary 

<Tabular For11at> Table 
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Node Frame Distribution 

814¥** 
Node Li st Stats 
Connection Stats 
Network/Node Stat 
Fr- Tilling 
Fralle Length 

Start Test 
Stop Test 
Stop Display 

Resuae Display 
Set14J Test Times 

set~. Time 
Seconds Mil'Lltes Hours Days 

Set Avg. Ti• 
~ct _ct Graph , •.•. 
select Node 

select by select by 

N111e Address 

Graphic Forut 
Tabular Fol'llBt 
OTHER CHOICES 

Frni. anal. Dist Bar 
N1111eric Data on 
N&neric Data X 
NU11eric Data Cnt 
Edit Filters 
Autoscale On 
Autoscale Off 

Fr!, anal. Dist Pie 
Edit Filters 
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Node Frame Analysis Distribution Bar Graph 

~============ NOOE f"RRHE RtR..YSI5 
fHl. Y515 GROUP DlST. CBFIR CHART), NOOE: 8!1-BB-B9 =0B lll 16 

A 
N 
ff 
l 
y 
s 
I 
s 
G JEEE_H2.2 

R ~IP 2 
0 llFlrR rlE1.D 28 
u DFITA)"IE1.D:zs 
p 

-=====~2!1j.4~ • 35.3~ 

·-----35.!:C 
...1. .J. 

B.WI. 2B.W.< 48.~ &B.~ aa. WI. uae. WI. 
PERCENT OF Slff'lE 

Tt1118 • 00:00:91 Sa le ti• • l S.i:onil 

DEFINED FILTER LAB~. 

Figure 22-1. Node Frame Analysis Distribution - Bar Graph 

This measurement shows the percentage of frames transmitted and received by a selected 
node that match filters defined in the Edit Filters Menu. The defined filters should be 
mutually exclusive since only the first filter match in each frame is counted. •pass filters• 
exclude all other filters from being counted when they match within the same frame. 

You can average the display for a selected number of sample periods. The default average 
period is 10 sample times. 
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Node Frame Analysis Distribution Pie Graph 

=:=::==::=::=::===== tM fRfH: fffll...YSIS ================ 
R>R..'YSlS GROIP msr. (PJE CHRRTJ, m: '91HIH!l-BB-BR-lli 

flR.YSIS GROUP I IEIE 812.2 29.4~ 
XNS - 35.3~ 
TCP lP 2 B.BY. 
DATA FIELD 20 35.3~ 
DATR-FlELD-2S B.~ - -

• eriod = 19 s Jes Ti• • 00:99:91 le ti11111 = 1 Second 

Figure 22-2. Pie Graph for Node Frame Analysis 

This pie graph measurement shows the percentage of frames transmitted and received by a 
selected node that match filters defined in the Edit Filters Menu. The defined filters should 
be mutually exclusive since only the first filter match in each frame is counted. •pass filters" 
exclude all other filters from being counted when they match within the same frame. 

You can average the display for a selected number of sample periods. The default average 
period is 10 sample times. 
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Node Frame Ana.lysis Summary 
A w 

Node List Stets 
Connec:tf on Stets 
letMOrt/Node Stet 
Frlllle Ti•il"ll · 
Frane Lqth. 

Start Test 
Stop Test 
Stop Display 

Reswie Display 
Setup ~. Test 

Set Mees. Time 
Seconds Mir..ites Haurs Deya 

Set Seq>. Ti• 
Secoinds Mir..ites Hours 

Edit Filters 
select Mode 

Select by 

Grephfc Formt. 
T .iLJ _ ,-. '" F Jr r ~ 

OTHER CHOICES 
Set Time Formt .. , 

Select by 

Address 

'\Elapsed Abiiolute 
Time Tf11e 
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Node Frame Analysts Summary Table 

••=======~==•=======s=•======•== NODE FRAl1E ANAL~IS :a=•===•••========••=••==== 
15 F•b 87 ANALYSIS GROUP DISTRIBUTION, NODE: HP _LAN_Analyzer 09: 15 :00 

ELAPSED 

TIME 
ANALYSIS GROUP DISTRIBUTION 

GROUP I COUNT 

00:00:01 XNS............. 38.01 76 

DECNET.......... 8.31 19 

TCP_IP...... .••• 30.01 68 

OTHER........... 23. 71 54 

00:00:02 XNS............. 18.01 38 

DECNET.......... 8.31 19 

TCP_IP.......... 15.0X 35 

IJTtER........... 23. 71 18 

St•rt ti .. c 15 Feb 87 09:15:00 

"•••ur .... nt ti ... = 80 ••conds 

GROUP COUNT 

Stop ti .. = 15 F•b 87 09:16:00 

Sa11ple ti .. = 1 Second 

Figure 22-3. Summary Table for Node Frame Analysis 

This measurement shows the distn"bution of filters matched by frames transmitted or received 
by a selected mode. 

Each sample time display shows the defined filter(s) and the percentage of frames that 
matched each filter during the sample period. The numerical count of frames matching each 
filter is also displayed. Up to 16 filters can be defmed and displayed for each sample time. 
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23 
TransmH Statistics Measurements 

This chapter introduces measurements that can be made in the <Transmit Stats> class of 
measurements. 

Transmit performance measurements that you can make with the I.AN Performance Analysis 
Application include: 

• Transmit Traffic Generator 
• Transmit Channel Acquisition 
• Transmit Response T101e 
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In the previous chapters, measurements in the <Nelwol'k Stata> measurement class were 
described to cbaracteri7.e your Local Area Network (LAN). Measurements from the <Node 
Stata> class of measurements were described than can be used to characterize individual nodes 
on your network.. 

U~ the <Network Slats> and <Node Stata> measurement classes, you can establish the · 
baseline performance of )'Our network and selected nodes. 

The nm step in managing )'0111' network is to understand the delay characteristics on your 
network. As your network grows in number of nodes, traffic level, or geographical size, delay 
measurements become important because network delay affects the response time of the 
network. The important timing measurements on the network are channel acquisition time 
and network response time m~ 

You can now easily measure network response time and channel acquisition times with the 
LAN Performance Analysis Application. 
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Using Passwords In Transmit Statistics Measurements 

You can use a passwords feature in the protocol analyr.er to secure or disable the analyur 
from transmitting frames or displaying data fields of receiwd frames. 

When the protocol analyz.er's transmitter function is secured with a password, all the functions 
in the Transmit Stats Menu are also disabled. 

Transmit Stats Measurements 

The next three chapters descnbe the <T,...mltStata> measmements available to help you 
determine the acquisition and response time for your network. 
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Transmit Traffic Generator . . 

You can use the protocol analyzer's independent traflic generator to add up to 94% traffic 
onto the network. All network, c:onnectioa. and node lel'd performance measurements are 
simultaneously operational to show you the network response to the additional traffic. 

Transmit Channel Acquisition 
In a CSMA/CD networ~ such !lS Ethernet or IEEE 802.3 networks, the channel acquisition 
time is measured from the time a node's network interface is presented with .the message for 
transmission to the time the message is successfully placed on the i1etwork. 

Transmit Response Time 
Network response time is the time it takes a node to send a message to some destination and 
receive a response message back. 
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24 
Transmit Traffic Generator 

This chapter describes the measurement displays you can use to generate different levels of traffic on the network. 

Performance measurements and functions in this chapter include: 

• Introduction 
• Traffic Generator Measurements 
• Setting Background Traffic Percentage 
• Selecting Messages 
• Setting Message Length 
• Selecting Message Headers 
• Setting Burst Size 
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MEASUREME1'ITS 

<Traffic Generator> 

Traffic Generator Measurements 

<Graphic For11at> 

<Tabular For•at> 

DISPLAY 

Bar Graph 

Table 

COMMENTS 

Froar the Traffic Stats 
....... press 
<Traff tc Generator> 
to view 11Hsuranents 
for viewing and .clding 
backgrcx.lld traffic. 
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Introduction 
When evaluating the growth of your network, you can use the Traffic Generator function to 
model proposed changes. You can create a controlled independent network load ~d then 
measure the effects on your network performance. 

When adding simulated traffic, it is important that the characteristics of the expected traffic 
growth are maintained. The Traffic Generator function in the LAN Performance Analysis 
Application lets you have flexibility in defining the characteristics of the traffic. While the 
traffic generator is in operation, you can simultaneously make all the other network or node 
level performance measurements to determine the effects of the added traffic. 

You can conttol the following traffic generator functions: 

• Percentage increase of network utilization 
• Frame lengths 
• Frame headers 
• Frame data contents 
• Transmitting groups or bursts of frames 

Traffic Generator Password 

You can use the Password Menu from the protocol analY?=Cr's Top Level Menu to enter a 
password that prevents anyone from using the protocol analY7-Cf as a ttansmitter. 

See the section "Setting Background Traffic Percentage" in this chapter for more information 
about passwords. 
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Traffic Generator Measurements 

set Added X Traffic 
select Messages 

Randoll Lengths 
Constant Length 
Defined Messages 

set Length . 
set Min Length 
Set Max Length 

Select Header 
Ethernet (Type) 

IEEE 802 
Mixed 

Select Dataf ield 
Datafield -0000 ••• 
Datafield -0101 ••• 
Datafield =1010 ••• 
Datafield •1111 ••• 
Datafield Randall 

Set Burst Size 
Graphic Fonat 
Tabular Forilat 
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Traffic Generator Graph Measurement 

P:::========== BRCKGROlNJ TRfffIC GENERATOR :=:=:========= 
Uti llntion 

Curr!lnt 

R\l!lrag!I 

Background L!lv. 

e.0-.~ 20. B'I. '11!1. 5fl. 60.5f4 80. 5ff, 100.B'I. 
Background 

Trafhc Pattorn' ii II I . ·1 I I I 
e. em '10.&:; BB.ems 120.Bins 160.0ms 200.im 

f"rae Jen ti! 1x USER £EF'll£0 Oat a f hll d = LISER DfJ1 NED 

-------·--Flgtn 24-1. Traffic Generator Bar Graph Measurement 

This measurement shows the percentage level of backgiound traffic added to the network. 

You can view statistics for the background traffic you add combined with the current regular 

network traffic. Both current and average utilization is displayed. 

The display also shows a representation of the frame burst pattern used to transmit your 

added messages. 
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Traffic Generator Summary Table 

~=••••=====•a•••==•==== BACKGROUND TRAFFIC GENEAATClt •~•=•==-=••==•==•======== 
15 Feb 17 16:38:30 

==== Network Activity Sunnery ========= Beck9round Traff le Sottlngs =====~== 

Current 

16.28 

1,615 

2ils 

(30 HC) l'11nl111n 
Avore9e Sottln9 Pro9r.,..able Range 

15.76 

1,583 

292 

18.97 s lovol: 3 S 

1,884 kblto/e 8urst: 4 f/burst 
310 ,,.,..,. 

Frame tron ... 1os1on rete = 
Dote tron .. lsslon rote • 

92 fms/s 

298 kblt•/• 
Intor-buret epocln9 time " 42,.004 us 

1- 117 J s 
1- 1B ) f /burst 

·Fr- length 11 RANOOl'I betveon 80 end lSU bytes. Oetefield =RANDOM 

--------Figure 24-2. Table Display for Transmit Traffic Generator 

This measurement shows a summary of baclcground traffic you are adding combined with the 
existing network traffic. The display shows the combined network activity as well as statistics 
for the added background traffic. · · 
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Network Activity Summary 

Uti l izetion = 
Throughput • 
Throughput • 

Network Activity "-ry 
(30 sec) 

Current Average f!U 

16.28 15.76 16.97 x 
1,615 1,563 1,684 kbfts/s 

295 292 310 fnra/s 

In the network activity summary, the total traffic appearing on the network is summari7.ed. 

This includes the real network traffic as well as the traffic added by the protocol analyzer. 

Utillzatlon 

Utilization is displayed in the first line of numbers. Utilization for the last one second sample 

period is shown in the Current column. The Avenlge column displays a moving average using 

the same PCrage time selcc:ted in the Top Level or Network Sum.nuuy Menu. The peak 

measurement is the highest utilization that has oc:cmred in any sample time for the current 

measurement period. 

Throughput kblts/s 

The second line of the measurement shows throughput in kilobits per second. The current, 

average, and peak measurements for the cmrent measurement period are ill.so displayed. 

Throughput frms/s 

The third line of the Network Activity Summary display shows throughput measured in frames 

per second. 
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Background Tra~c Settings 

The background parameters you can CODll'ol are s1IDUIUllized m this part of the display. 

iac1cgrculd traffic settings 

Sett;np ProprW!lblt R!IDll! 

Level: 3 I < 1· tl7 ) I 
Burst: 4 f/l:a.rst ( 1· 16 > f/burst 

Level 

The lMel: setting shows the current percentage added background traffic you haw selec:ted. 
Also displayed is the range of backgrOUDd traflic Jevel )'O'l can select with the current selected 
message length and burst combination. 

The range for the LAMll: of added traffic is affected by the length of frames to be transmitted. 
Longer frame Jcngtbs let )'OU transmit higher lewls of traffic. 

Burst 

The Burst: setting shows the c:urrcnt number of frames per burst you have selected. The blU'st 
display also shows the range of &amesfburit you can select. 

The range for the ant: of added traflic is 8:ffected by the length of frames to be transmitted. 
Inc:reasing frame length decreases how many frames/burst you can transmit. 
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Background Traffic Pattern 

This portion of the tabular format display summarizes measurements about traffic throughput 
and timing between bursts. 

aackgrounsf Traffic Pattern 

Freme transmission rate • 92 fnrrs/s 
Data trans111ission rate • 298 kbits/s 
Jnter·burst spacing ti• • 42,004 us 

· Frame transmiaslon rate 

This measurements shows the rate of tnmsmission for the added background traffic in frames 
per second. 

Data transmission rate 

This measurement shows the rate of traosmissjon for the added background traffic in kilobits 
per second. 

Inter-burst spacing time 

This measurement shows the time that occurs between bursts of frames. 
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Setting Background Traffic Percentage 

Transmitter Password 

The protocol analyl.er Password function can disable the transmitter from sending frames to 
the network. 

Transmitter SecLl'ed 

If a password has been used to Secure the transmitter, when you use <s.tMdecl "Tnifllc> and 
try to enter a value to add network traffic, the anal)'7.CI' displays the following message: · 

"WARNING: UNABLE TO TRANSMIT WITHOUT REQUIRED PASSWORD.• 

To unsecure the transmitter, you must mt the Stats application and return to the protocol 
analyzer Top Level Menu. Select < Puaworda> and press <Enter Xmt Pusworcl> • Enter the 
password to unsecure the transmitter function. 

See the chapter on Passwords in the protocol ~ Operator Manual for more information._ 

Transmitter On 

When the <Set Added" Traffic> entry field is set to any value other than 0%, the protocol 
analyzer transmits traffic onto the network. 

While the traffic generator is in operation, you can simultaneously perform all performance 
class measurements in the LAN Performance Analysis Application. 

Transmitter Off 

To stop the traffic generator function, press <Set AdcMd" Traff"ic> and enter 0% traffic level. 

The traffic generator also stops transmitting when you leave the Stats application. 
Transmitting automatically starts again when you re-enter the application. 
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. How Much Traffic Can You Add? 

In the Traffic Generator Menu, press <SetAdded "'Traflc> to ctisplay the menu to add traffic 

to the network. In <Tabular Fomult>, the display shows a range of percentage of traffic you can 

add to the network. 

Factors that affect the percentage of traffic you can transmit: 

• CUrrent Network Utilization 
• Message Length 

Current Network UtDlzatlon 

Messages transmitted by the protocol analyzer are added to the current network load. The 

percent of added background traffic combined with the actual network traffic can never exceed 

100% network ntilintion. 

The analyzer Jets you enter a value for adding traffic to the network, depending on your 

message length. If other network traffic is occurring. the analyzer adds as much of its assigned 

traffic as it can. The IDa1yzcr displays an error message only if you enter a transmission 1cve1 

that is more than the network could do if the line were empty. 

Message Length 

In general, when the message length you are transmitting increases, the % of traffic you can 

add inaeases. 

Longer frames result in less time waiting between frames for network access. Fewer collisions 

occurring when long frames are transmitted also allow higher utilization percentage. 

In the example below, the added % of background traffic is 12 %. With the current selected 

frame lcnath. the percentage of added background traffic can be changed over the range of 0-

67 %. 

Ll'Y!l: 12 X 
lk.rst: 5 f/burst 

Progr811111eble Ranpe 

( 0· 67 ) x 
C 1· 11 > f/burst 
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Selecting Messages 

Transmitting Defined Menegea 

When you want to add &am.es to the network as background traffic, you have a choice for the 
data field of the frames transmitted. You can choose between fixed character data fields, 
random data fields, or user defined messages. 

Softkey 

<Defined Mesuges> 

Description 

. You can transmit background traffic using mesuges created in 
the Edit Messages Menu of the protocol analyzer. Up to 16 
messages can be created at a time. 

When you press <Deftned MH11ge1>, the transmitted message 
length is the actual length of the messages defined in the Edit 
Messages Menu. <Set Length> is disabled. 

Defined messages can be transmitted by the traffic generator 
either one at a time or in bursts.. Defined messages transmitted 
in bursts are sent sequcatia1ly. 

Wbca the number of defined messages is not evenly dMsible by 
the number of bursts/frame, the remainder of defined frames 
are sent in a burst with less than the declared bursts/frame. For 
cmmple: 

Sfxteen _.sages are defined. You want to send 5 fr ... /bUrat. 

11111 11111 11111 11111_ ••• 
A A A A A 

I I I 
Messages Mes•llSI• Messages ~ Messages 
0,1,2,3,4 5,6,7,8,9 A,8,C,D,E F· . o~ 1,2,3,4 
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Transmitting Repeating Datafleld Patterns 

When <Random Length> or <eon.t.nt Length> messages are selected, you can choose the 

pattem for the frame data fie1d. 

Soft key 

<Select Dtltaftelcl > 

Description 

lets you select a fixed character pattern for the data field of each 

frame that is transmitted. 

The choices for fixed data field patterns are: 

<Datllfleld • 0000-> 

<Datllfield •0101-> 

<Datatleld •1010...> 

<Dataftelcl •1111-> 

< Dataftelcl Random> 

transmits a data field all O's. 

transmits a data field containing the pattern 01010101 (SS in hex 

code). 

Transmits a data field containing the pattern 10101010 (AA in 
hezcodc). 

transmits a data field containing the pattern 11111111 (FF in hex 

code)> 

transmits a dataficld containing a randomly generated bit 

pattern. Depending on your message setup, the analyzer 

repeatedly transmits some fixed number of frames. 
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Setting Message Length 
<Random Length> or <Constant lAngth> enable the <Set l.angth> function. You can use <Set 
Length> to set the frame data field length. You can control the length of message you want the 
traffic generator to send with. <Set IAngth >. 

When the c:latafield is chosen to be <Defined Menages> from the Edit Messages Menu, the set 
length function is disabled. The defined meuages are transmitted with the length defined in 
the Edit Messages Menu. · 

Softkev 

<Random Length> 
<Set Min Length> 

<Set Mu Length> 

<Conatant lAngth> 

DescriQtlon 

lets you set the minimum frame length that is transmitted. The 
minimDDl frame length is (i() bytes. This includes the 
Destination Address, Source Address, Type/Length, and Data 
fields. 

lets you set the maximum frame length that is transmitted by the 
traffic generator .. The maximum frame length is 1514 bytes. 
This includes ·the Destination Address, Source Address, 
Type/Length, and Data fields. 

You can set ·a single length that is used for all the frames. to be 
transmitted. The minimum length is 60 bytes and the maximum 
length is 1514 bytes. This includes the destination Address, 
Source Address, Type/Length, and Data fields. 
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Selecting Message Headers 
<SelectHucler> is enabled when <bnciom lAngth> or <Conatutlength> function is chosen. 
<Select Hucler> lets )'OU select the format for the header of each frame to be sent by the traffic 

generator. <Select Header> is disabled when <Defined MaNpS> is selected. Each defined 
message is transmitted with the header created in the Edit Messages Menu. 

Softkev 

<Ethernet (Type)> 

<IEEE 802 (Length)> 

<Mixed> 

Description 

sets the header for each frame to the Ethernet formaL This 
format used bytes 13-14 for a T,,. field. 

The traffic generator sends 00-00 for the contents of the Type 

field. 

sets the header for each frame to the IEEE 8023 format This 
format uses bytes 13-14 for a l.Alngth field. 

The traffic generator sets the bytes in this field to represent the 
number of significant bytes in the following data field. 

The traffic generator sends frames alternating bytes 13-14 
between Ethernet and IEEE 802.3 protocol. 
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Setting Burst Size 

Background Trame Settings 

.llll!!!ll Proar!!l!!!ble Rinse 

Lewl: 12 S ( O· 67 ) S 
Burst: 5 f/burst < 1· 11 > f/bUrst 

In the example above, the traffic generator is sending mesuges in bursts with five frames 
occurring in each burst. For the specified level of traffic:, the number of bursts per frame can 
be changed over the range of 1-11 f/burst. 
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Transmmtng In Bursts 

You can trammit a single frame repeatedly or you can transmit several frames in groups or 
bursts. . 

The frame length you are using for the added traffic affects the amount of frames per burst 

you can transmit. As the frame length increases, the maximum frames/bursts decreases. 

When the traffic generator is set to transmit frames with a fixed length of 60 bytes, the burst of 

frames can be set from one to 132. 

The spacing between frames within a burst remains comtant. The time or spacing between 

bursts changes to meet the level or percentage of added traffic you specify. 

Send 5 f/burst at a 10 X utilization level. 

11111 _____ 11111 _____ 11111 __ 

Send 5 f/burst at • 20 X utilization level. 

11111 ___ 11111 ___ 11111 __ 11111 __ 11 

" A 

I_ Space between bursts c:lecreesed. 

1-- Spllc:e between fr1111es within 
a burst reinains constant. 
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25 
Transmit Channel Acquisition 

This chapter descn°bes measurements used to generate statistics about the time it takes to 

acquire access to the network media for transmitting a message. 

Channel acquisition performance measurements in this chapter include: 

• lntrodudion 
• Channel Acquisition lune 
• Percent of Messages Deferred 
• Number of Collisions per Message 
• Channel Acquisition Summary 
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MEASUREMENJ'S 

<Channel Acquis.> 

Channel Acquisition Time 
I 

<Acqui s. T i1te> 

Percentage of Messages Deferred 
I 

<X of Msgs Deferred> 

Number of Col l is ions Per Message 

<Number of Coll/11Sg> 

Channel Acquisition Sutm11ary 
I 

<Tabular Format> 

DISPLAY 

Une Graph 

Line Graph 

Une Graph 

Table 

COMMENTS 

FrOll the Trenaniit Stats 
Menu, press 

.<Channel Acquis.> 
to view 11eaSUrements 
9bout tra'\Slllitti~ 
messages on a network. 
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Introduction 
As your network grows in number of nodes, traffic leve~ or geographical distance, delay 

measurements become important because network delay affects the response time of your 

network. 

Disabling Background Traffic 

During <Channel Acquls.> measurements, the background traffic added by the <Set Added"' 

Traffic> measurement in <Tralllc Generator> mode is disabled. 

After the <ChannelAcqula.> measurement is completed, any background traffic added by <Set 

Added"' Traffic> is resumed. 

Averaging the Measurements 

The <Channel Mqulaltlon> measurement group includes three different measurements. You 

can measure the time to acquire the network, percentage of messages deferred, and number of 

collisions per message. 

The measurements are made by transmitting a message and observing results. The displays 

show an average of the measurements made each sample period. 

You can control how many messages are to be sent each second. If the network activity is 

high, the protocol analyzer may not be able to transmit all the messages/second you have 

entered. When this happens, the analp.er calculates an average of the number of messages 

actually transmitted during the sample time. 
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Channel Acquisition Softkey Selections for Graphs 

Traffic Generator 

Start Test 
Stop Test 
Stop Display 

Resu111e Display 
Setup Test 

Set Meas. Ti• 
Seconds MinJtes Haurs Days 

Set ~. 'Ti• 
Seconds MinJtes Hours 

Set llUlllb Mag/sec. 
Set Length 
Select Header 

Ethernet 
(Type) 

Select Dataf ield 

IEEE 802 Mixed 
(Length) 

Oatafield Datafield Datafield · Datafield Datafield 

4 

Set Graph Ranees 
Set A.T. 

Set A. T. Low BO&nf 
Set A. T. Hi BO&nf 

-0101... •1010... =1111... Random 

I of Msg peferred 
Set X Mag Low B4Ud 
Set X Mag Hi B4Ud 

Nyi?er of Coll/Msg 
Set C/Msg Low Bcuxl 
Set C/Mag Hi B«nf . 

Set Ti• 
Low 8ouid 

Graphic Forwt 
Tabular FOl'llllt 
OTHER CHOICES 
CUrsor On 
cursor Off 

Set Tiaie 
Hi~ 

Elapsed 
Time 

Absolute 
Ti• 

Set AlaMDS 
Autoscale On 
Autoscale Off 

. Prop Deley 
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Channel Acquisition Time 

;==:=========== ORH:l ACcl.JISlTION Tlt£ ===============1 
A OfH£l KOOISlTION Tl1£ vs TU£ 
c :m1.e 
a 
u 

315.4' 1 
5 

293.B 
T 
I 271.2 
M 
E 

248.6 
l 
N 

226.0 
u e.e 18.B 28.B 30.1!1 '48.8 50.B 61!1.B 

5 

Start ti11e • 15 reb 87 B9: 15:-45 
Heuure1111nt tt• • &B Secands 

Stop t;ll!l = 15 Feb 87 89:16:45 
lB tt11e • S Seconds l'ls !Second = Hl9 

Flgan 25-1. Channel Acquisition Time Measurement 

In the example aboYc, the analyzer transmits up to 100 messages each second. The analyzer 

then calculates the average time for the number of messages transmitted each sample time 

and displays the results. 

You can control the measurement time, sample time, and number of messages to send during 

each sample period. 
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Channel Acquisition Time 

In a CSMA./CD network, such as Etbemet or IEEE 802.3, channel acquisition time is 
measured from the time the control interface is presented with the message for transmission 
to the time the message is successfully placed on the network. This is a measurement of the 
delay in transmission due to the physical network and takes into account all aspects of the 
specific media access control system such. as possible collisions, defenaJs and bactoffs. 
Measuring the variation of the channel acquisition time over a period of time indicates the 
response of the network to different types and amolµlts of network load. 

To measure how long it takes to acquire the channel, the protOcol ana1yzcr transmits its own 
frame. The frame is created by the protocol analyzer and docs not require definition by the 
user. 

Low Acquisition Time Measurement 

When the network has very low or 0% utilimtion, the analyzer acquires the =twork very 
quiclcly. The acquisition time may appear as just the baseline on the graph and you may not be 
able to interpret the graph. The tabular format display for <Ch8nnel Aaqule.> .sh<JWS the actual 
measurement numbers. 
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Percent of Messages Deferred 

CHfflf.:L RQlUISITION TIHE 

I~ 
PERCENT . OF HEBSRGES rEFERRED w ll 11E 

100.BT 

1~ :::i i _ I~ 
r I l - -E .. e.o+ R 

2a.el 
I 
I 

0.0 e.e 10.e 28.9 38.B .. e.o 50.D 60.0 

T 
99:15:"5 Stop tire• 15 Feb 87 89:16:45 

Heasure•nt ti• • 69 Seconds 111 ti• = 5 Seconds Hs /Second = JOO 

Flgan 25-2. Graph Display for% of Messages Deferred 

This measurement shows the percentage of frames that could not be sent on the first attempt 

( del'crred) in each sample period. Deferrals occur when one station is already transmitting 

and another station tries to access the network. 
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Number of Collisions per Message 

============== afNEL AC<llISITION Tlt£ ==============1 c lUt8ER lF COUlSlCEIMESSFa YI TI1£ 
0 16.B 

j L . 
L 12.B 

I 
I 

H 
s 9.& 
G l 

&.4 j 
I l N 3.2 i 
c ~ 
N e.e •t 

T 2B.8 3B.B '48.B 5B.e &B.B 
5 

Start ti1111 • 15 Feb 87 111:15:45 
Heuur1•nt ti• .. &8 Seconds 

Stop ti• • 15 Fib 87 89:1&:45 
J1 U• • 5 Seconds· Hs ISecand • tm 

--·------· Figan 25-3. Graphic Display for Coll91~Jlle11age 

This measurement shows how many of the message$ transmitted bf the anal~ collided with 
messages being transmitted by other stations. · 

When more than one station attempts to tran5mit at the same time, the sigDals interfere with 
each other, causing a collision. If a collision is detected, each ci>Diding station initiates a jam 
signal to warn the other nodes on the network. The stations quit transmitting. backoff and 
wait for a moment, and then try to send the message again. An algorithm in the protocol 
analyzer generates a random backoff period as defined by the IEEE 802.3 specification. 
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Channel Acquisition Summary· 

T,..ffic Generator 

Start Test 
Stop Test 
Stop Display 

Resw. Display 
Setup Test 

Set Meas. Ti• 
Seccnds MiNJtes llours Days 

Set Slllp. Ti• 
Seconds MiNJtes Hours 

Set llllllb Msg/sec. 
Set Length 
Select Meeder 

Ethernet IEEE 802 
(Type) (Length) 

Select Detafield 
Detafield Datafield 

-()()()() ... •0101 ••• 

Set Time Display 
Elapsed Absolute 

Ti• 
Set Alarm 

On 

Graphfc Format 

Prop Delay 

Off 

Mixed 

Datafield 
•1010 ••• 
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Channel Acquisition Summary Table 

=====a==•===••=•====:as==== CHANNEL ACQUISITION TJl"IE =====••••••c••====••-====•= 
15 Feb 87 09:15:45 

ELAPSED TIME ACQUISITION TIME S DEFERRED COLL/tlSG S fl80RTED 

-------- ----------
00:00:05 310 us 57.0I 0.03 0.00 
00:00:10 254 us. 54.20 0.03 o.oo 
00:00:15 2ll9 U,S 54.20 0.01 0.00 
00:00:20 244 us. 52.89 0.02 0.00 
00:00:25 293 us !54.80 0.04 0.00 
00:00 :30 285 us 55.08 0.03 0.00 
00:00:35 285 us 56.40 0.03 o.oo 
00:00:40 255 us !54.88 0.02 o.oo 
00:00:'45 282 us 57,08 0.00 0.00 
00:00:50 302 ue 56.00 0.05 0.00 
00:00:55 241 us 52.89 0.01 o.oo 

ALARMS (l'IAX) : (100, 000 uS) (50.00) ( 8.00) ( 0.00) 

Stert time = 15 Feb 87 08:15:30 Stop tlllle = 15 Feb 87 08:18:30 
tteeil.urH•nt Ume = 80 SECONDS S11111ple tune = 1 SECOND Neg/Sample = 100 

--------Figure 25-4. Summary Table .for Channel Acquisition 

This summarizes the preceding measurements for channel acquisition. The table.lists the 
average acquisition tim~ % of frames deferred in each sample, and the number of collisions 
per message in each sample. In addition, the table lists the percentage of frames aborted. 

Percentage of Frames Aborted - If the transmitter tries to send a message and a collision 
occurs, the analyzer backs off and then tries to send the same frame again. If the transmitter · 
tries to send the same frame 16 times and collisions occur each time, the frame is aborted. 
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26 
TransmH Response Time 

This chapter describes measurements used to generate statistics about the round trip delay to 

transmit a message and receive a response. 

Response time performance measurements in~ chapter include: 

• Introduction 
• Response T°IDle vs Time 
• Response T°IDle Summmy 
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MEASUREMENT 

<Response T1 me> 

Response Time vs Thne 
I 

<Graphic Format> 

Response Time Sunmary 
I . 

<Tabular Format> 

DISPLAY 

Une Graph 

Table 

COMMENTS 

From the~ran11111it Stats 
~. press <Response Tiine>. 
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Introduction 
As your network grows in number of nodes, traffic level, or geographical distance, delay 

measurement becomes important because network delay affects the response time of your 

network. 

Network Response Time 

Network response time measures the time it takes the protocol analyzer to send a message to 

some dutinarion and to receive a response back. If two networks are comiec:ted through a 

satellite or any wide area network, then it is useful to know the dela}is due to these 

connections. If you establish a session with a computer across town and are having response 

problems, the network response time measurement is able to :beJp you determine if the delay 

is caused by the long distance connection. You can compare the measure delay with an 
established 8\'a'&ge clcl8y to determine your next course of action. 
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Response Time vs Time 

Start Test 
Stop Test 
Stop Displey 

Reaim Display 
Setup Test 

Set Mees. Ti• 
Secands Minutes Hours Days 

Set s.p. Ti• 
Seconds "i nutes Hours 

Set llllllb. NSl/SMp. 
Edit ........ 

<See Edft Messages Menu In 
protacol -lyzer .... l.) 

Select Nesugea 
Set Graph Ranges 

Set R. T. Set R. T. Set Ti• set Ti• ElapSed Absolute 
Low Botn:I Ii Botn:I Low 8o&rld Hf 8o&rld Ti• Ti• 

Tabular Fo,...t 
OTllEI CHOICES 
CUraor on 
CUraor Off 
Set Alarma 

on Off 
Autoscale on 
Autoscale Off 
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Response Time vs Time Measurement 

-===============· ER&: "tit£ ================~ 
R 18.8 

RESPIHiE rntE vs nt£, mJU.J!i 1£W • 'ltlz:sage _ e 

E 
s a.e-=--..... 
p 

&.8 
r 
l 4.8 
H 
E 2.8 

8.8 • 2e.e 38.B 4B.B 58.B &8.e 
I 

8.8 18.B 

Start ti• • 1 Feh 87 18: 18:57 Stap ti• • 15 F1ti B7 18: 11:57 
11Basur1•nt ti• • &9 Seconds hi ti• • S Seconds Hs /Sa le = 18 

Figure 28-1. Network Responee Time Measanment 

This measurement shows the time required for another node to respond to messages from the 
protocol analyt.er. 

The average response time is shown for messages sent during each sample time. You can 

send up to 100 messages in a sample period. You can average the display for a selected 
number of sample periods. 
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Sciftkey 

<Setup Tat> 

<Set Numb. 

Msgs/uaip.>_ 

<Edit Message> 

Description 

lets you set the le~ of time for the measurement and the 
sample period. You can aJso control how many messages to 
send during each sample period. 

Transmitted messages are sent each sample period. If no ,reply 
is received, only one message is sent in each sample period. 

If a response is received, the message is repeated and the 
analyzer waits again for a response. Up to 100 messages can be 
sent in a sample period. 

branches to the protocol analyzer's Edit Message Menu. You 
must edit or create a message to pass through the network an 
cause a node under test to send a response bade. This could be 
an Ethernet, IEEE 802, XID, or upper level loopback. 

Dedndon AdclrM• 
The default DJessage is Message_ 0 and contains Destination 
Address ()().()()..()(). You must edit a message so that 
the Destination Address 6dd identifies a specific node whose 
response time you want to measure. 

DataFleld 
You must tdit the Data Faeld to contain a message that causes 
the addressed node to transmit a reply. If more than one 
response is transmitted, the last response must occur within the 
sample period of the analy7.er's transmitted message. 

If the response comes after the sample time of the transmitted 
message, the analyzer interprets the response as occurring for 
the transmitted message in the next sample period. A gap or 
disrontinuous line is shown for the previous sample period. 

Vlllld Raponle 
The protocol analyzer only checks the source and destination 
addresses on received frames when it is looking for a response 
frame. No special message bas to be included in the data field. 
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Response Time Summary 

Start Test 

Stop Test 

Stop Display 
Real.Ille Display 

Se~ Test 
Set Meas. Time 

seconds Mil'M.ltes Hours Days 

Set Saq>. Tille 

Seconds Mil'M.ltes Hours 
Set NulD. lsg/Sallp. 

Edit Messages 
(See Edit Messages in analyzer Operating Manual.> 

Select Messages 
Set Time Display 

Elapsed Ti.. Absolute Time 

Set Alanns 
On Off 

Graphic Fomat 
Tiol.d ~orrrJt 
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Transmit Response Time Summary 

15 Feb 87 STil'IULUS 11ESSAGE = 11HHge_O 

ALARMS (11AX) 

ELAPSED TinE RESPONSE TinE 

00:00:05 

00:00:10 

00:00:15 

00:00:20 

00:00:25 

00:00:30 

00:00:35 

OO:OO:llO 

00:00:15 

00:00:50 

00:00:55 

8.21 -

7.58 -

7.37 -
8.21 ... 

6.78 .. . 

8.03 .. . 

B.34 ms 

8.28 118 

6.55 ... 

7.10 ... 

7.83 ... 

( 50,000.00 lllSJ 

09:58:19 

Stert tl11e = 15 Feb 87 09:15:30 Stop lime= 15 Feb 87 09:16:30 
11eHurement tl11e = 80 SECONDS Sa11ple ti• = 1 SECOND l1.s11/S11111le = 100 

Figure 2fr2. Summary Table for Network Response Time 

This table shows the period is 10 sample times average response time for how long it takes a 
node on the network to respond to messages during one sample period. 

You can control all the fields of messages transmitted by the analyzer, message length, and 
how many m~es/sample periods to send. 
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27 
Automatic Sequence 

This chapter describes the softkeys and display that you can use to automatically perform a 

sequence of measurement tests with the protocol analyzer. 

This chapter includes: 

• What Is Automatic Sequencing? 
• Automatic Sequence Measurements 
• Starting Automatic Sequences 
• SaVing an ~utomatic Sequence Qmfiguration File 
• Example for Automatic Sequence Menu 
• Alarm Logging Summary 
• Measurement Logging Summary 
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What Is Automatic Sequencing? 
The Automatic Sequence Menu lets you arrange a group of measurements and logging 
requests in different sequences to meet your test needs. You may need to measure network 
activity and performance at different times of the day to establish a record of your network's 
typical or average operation. Does your network have peak loads at certain times of the day, 
week, month, or during periods for quarterly reports? · 

For example, )'OU could have a particular sequence of measurements made immediately before 
or after a personnel shift change, or, you could use a different series of tests to observe 
network performance after midnight. You can use the Automatic Sequence Menu to create 
•canned• tests to perform the same measurements at the same time of day in order to establish 
your network average performance levels. ·· 

<Automatic Sequence> measurements can be started at a specified time of day or when some 
condition or limit you specify is exceeded.. You can automatically log information to your 
analyzer system disc drive, to a plotter, to an HP Think.Jet printer or to an HP PaintJet 
Printer. 

You can set up a test sequence for regular monitoring and branch to a specific set of more in­
dcpth tests if a certain network condition measured by alarms occurs. 
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Automatic Sequence Softkeys 

St•rt sequence 
. Stap Seqlalce 

Stap D;splay 
a .... Displ.y 

St•rt At Set Tf• 
Set St8rt o.te 

cur~ Date 
Every DllY 

Set St8rt Ti• 

CUrte"lt Ti• 

Set Start seq. t 

Edit lecpnCe 

letwork Stets 
let work 
~ry 

lode Stats 

Util iza· 
tton 

Errors & 
Collfa;an 

Node List 
Stets 

Connect· llode/11et 

Ion Stats SU!nlry 

I 
I 

Fr­
Ti11ing 

Fr- Frme 
L~th Analysis 

Fraae Fr- Fr-
Ti11ing L~th Analysis 

!_com. Connect. Connect. 

EXIT 

Matrix S11m11ry Of A lode 

Transmit Stats 
Traffic Channel Rasporwe 

Generator Acqu;s. Ti• 

L099i111 Ca•1nds 
llleas. Log Meaa. LOI 

on Off 

Control Ca-Ids 

AlaN Log 
an 

Displll)' Weit End 
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Automatic Sequence Measurements 
From the Stats Network S~ Menu, press <Aldomdc &equmoe> to display the menu 
·shown~ow. 

15 Feb .87 .09: 15:30 
SEQ, ttEAS nEASUREl1£NT l'IEAS. TD1E ALARtl ELSE COMNTS 

• C.l.ASS OR FUMc:TION OR SETTING GO TO GO TO 

---- ---- ---------------- ----------- -------------------1. CTAL END SE~E N/A N/A N/A End of eequence. 

Stert tille = 15 Feb 87 09:15:30 Stert et aequenc• # 

---Figure 27-1. Automatic Sequence Menu 

The Autcmiatic Sequence Menu uses a combination of softkeys and menu fields to control the 
display. When the cursor is m~ to diff~nt fields, the softkeys change to show selections 
available for ~field. 
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SEQ.# 

MEAS CLASS 

Dileriptlon 

(Sequence number) provides a reference number for identifying 

the ditTe:rent measurements in a scquenc:e. The SEQ.# is used in 

the ALARM GO TO ~d ELSE GO TO columns for conditional 

branch commands, 

Adding ........ 

The next SEQ. # is automatically c:ceated when the cursor is in 

the COMMENTS field and JOU press [RETURN]. 

You can also press (INS LINE] to insert a new sequence field 

above the current cursor location. 

Up to 999 automatic sequence events can be created. 

Deldng Sequences 

Press [DEL lJNE] to delete the line marked by the cursor. 

Lets you choose the measurement class you want to perform. 

Move the cursor to the MEAS CLASS field to display these 

softkeJs: 

SOFTKEY 
CHOICES 
<lletwork Stats> 
<Node Stats> 
<Tr8"Sllft Stats> 
<Logging Connands> 
<Control Connands> 

MEAS CLASS 
FIELD QISf!LAY 

NET 

llCIDE 
JClllT 

LOG 
CTRL 
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llEASUREIENT oR 
FUNCTION 

DP"i'n"on 
&eJd lets JOU choose a measurement group within the 
measurement class JOU chose in the llEAS CLASS field. 

Move the c:ursor to the IEASUREMENT OR FUNCTION field. 
Depending on what JOU selected in the MEAS CLASS field, the 
following measmement or~ softke,s are displa,ed: 

ll!AS CWS 
IELECTEI) 

Network Stats 

- lode St•ts 

Trln8llllt St•ts 

Control c: · um 

·_Automatic:~ 27-8 

IEASlltEMEIT 
OR FUNCTION 

Network 9'mary 
Utilization 
Errors & Collfsians 
Fr..ie Tf •ina 
F.-- Length 
Fr- Analysis 

llode List Stats 
Cannection Stets 

eo... Natrix. 
Connect. a-ry 
Connect. Of A llocle · 

llode/llet Suiaary 
Fr .. Ti•ina · 
Fr- Lqth · 
Fr- Analysis 

Treffic Generator 
Channel Acqula. 
Response Ti• 

llHs. Log On 
Mus. Log Off 
Alal'll L~ On 
Alarm Log Off 

Df splltY Cament 
Veit 
End Sequence 



· Measurement or Function (cont.) 

Softkey Dncription 

<N9twottt Stats> 
<NocleStals> 
<Trantmlt Stats> 

<Logging 
Comm...U> 

<Meas.Log On> 

The performance measurements available in Network Stats, 
Node Stats, and Transmit Stats are descn"bed separately in 
preceding chapters in this manual 

In Stats autosequencing. )'OU can dynamically change the 
selected node in <Node Stats> and the selected message in 
<TraMmlt Stats>, <R•epon• Time>. To change the selected 
node, enter one of the following in the comment field for the 
Node Stats measurement 

@ HH-HH-HH-HH-HH-HH (HH = Hex address of new 
node) 

@NNNN1~~~1Nl'11NNNN (NNN ... = Phys Addr List 

@#XXX 
@+ 
@= 

node name) 
(XXX = ~ Addr List node number) 
(to use the next node in the node list) 
(to use the most recently selected node) 

The abcwe can also be used in the Response Time measurement 
to reprogram the destination address of the stimulus message. 

To change the selected message, enter the following in the 
Response Tune measurement. 

(MMM ... = name of 
desired message) 

Logging commands let you log or store measurements or alarm 
events. You can log events to the plotter, printer, or disc drive 
selected in the menu )'OU get after pressing <Set Up Stats> and 
<Select Oulput> • 

If the logging command is used in a series of automatic 
measurements, all logging goes to the single selected output 
devkc. 

turns on the logging function selected in the <Set Up Stats> 

<Select Output> display. 
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Measurement or Function (cont.) 

Soft key Dncrlptlon 

cMea .. Log Off> 

<Alarm Log On> 

After turning on the loging function, the ana1yi.er continues to 
the ne.u: sequence number. If the next sequence is a 
measurement, the complete measurement is logged for the 
specified measurement time or until the specified disc file is 
filled when log untl ful mode is chosen. 

For example, if Network <FNme Length> is the measurement to 
be logged, measurement clat.a for the line graph, bar graph, pie 
graph and qnnmary table is saw:d. 

The Iogging fund:ion continues through the following sequences 
until a <Meu. Log Off> command is used or a <Control 
Command> <End Sequence> command is used. 

turns off the logging measurements function. 

The analyzer logs · a measuicment when alarm conditions. 
specified in the <s.t Up Stats> and <SetAlanna> menu occur. 

When an alarm occms, the measurement is lOgged from the 
start of the test, not just after the alarm event. 

Alarm conditions can JlOt · be changed for different 
measurements within a sequcnc:e of tests. 

Similar to logging measurements, the device used to log alarm 
events is ~Deel by the selcctions made in <Set Up 
Stala> <Seleot Output> menu. · 

After alarm logging is turned on, the analyzer continues to the 
next test sequence. 

When <Alarm Log On> is actiw:, alarm. logging continues until: 

1. <~ Log Off> command is used in an automatic sequence 
field. 

2. Volume file is filled in Log untll ful mode. 
3. <Encl Sequence> command is used to stop automatic 

sequence. 
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Measurement or Function (cont.) 

Soft key 

<Alarm Log Oft> 

Descrlntlon 

turns of the alarm logging function. 

Control Commands 

<Dlapl•y Comment> 

SEQ. MEAS 

• CLASS 
.... .... , . NET 

2. CTRL 
3. CTRL 
4. CTRL 
5. CTRL 
6. CTRL 
7. CTRL 
8. CTRL 

You can display the contents of the comment field at the bottom 
of the automatic sequence menu. The comment field can be 
used for what ever you want. For eumple, you could display a 
message about alarms in the previous measurement or an 
etplanation about the next measurement to. be run. 

You can concatenate or link consecutive comment fields. 
Consecutive display comment lines are linked automatically. 

MEASUREMENT MEAS. TIME Al.AIM ELSE COMMENTS 
OR FUllCTICll OR SETTING GO TO GO TO 

···-············ . ...•.....• ·····-············ 
FRAME LENGTH 5 Seconds N/A 2 
DISPLAY mltENT N/A I/A 3 NOW IS THE TUE FO 
DISPLAY COMMENT I/A I/A ' R Y<XJ TO LEARN 

DISPLAY COMMENT I/A I/A 5 ABOUT DISPLAYING 

DISPLAY COMMENT I/A N/A 6 USER CREATED 
DISPLAY COMMENT I/A N/A 7 STATEMENTS!! 

WAIT 10 Seconds I/A 8 

END SEQUENCE I/A NIA 
------------······--································ ·········-·············· 
Start till9 • 15 Feb 87 09:15:30 Start at sequence • 

NOW IS THE TIME FO R YOU TO LEARN ABOUT OISPLAYING USER CREATED STATEMENTS!! 

I I I 
I I I 

Inserted 
Space 

Deleted 
Spaces 

Deleted 
Spaces 

Only one trailing or leading space in comment fields is left in the displayed comment. A single 
space is inserted in front of leading characters. 

(continued) 
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Meaa&nment or Function (cont.) . 

< Disp~y Comment> (cont.) 

<wait> 

<End Sequence> 

A < DMplay Comment> control command is shown fot the 
duration of the following measurem.cnt. A <'Walt> control 
command can follow a < Df.,U, Comwt> sequence to .·set the . 
Jmath Of display time. 

If no measurement or <Wllll> cnmmand foUows the <Dl8plaJ 
Comment> sequence, the message only flashes OD the disp)ay. 

You can use a <w.lt> command to pause or delay between 
measurements. The <w.lt> command can also be used .after a 
<DlaplaJ Comment> fundian to let the message be dispblJecl for 
a fDed amOUDt of time. 

'Ibis control command ends or stops the automatic sequence. 
All measurement and aJarm logging functions are turned off. 
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Measurement Time or Setting 

This field lets you set. the length of time for the measurement to 

occur. 

NUMBER ENTRY 
Move the cursor to the number field and enter a numeric value 
from the keyboard. Press a displayed softkey to select the unit 
of time. 

NOTE 

There is no way to change sample time or other 
measurement parameters in the Automatic Sequence 
Menu. <Automatic Sequenoe> measurements use the 
current parameters set up in the regular measurement 
menus. 

Tune is not displayed in the MEAS. TIME field when the 

measurement is: 

<Trmamlt S1ata> 
<Logging Cornlllancla> 

<Trafllc Gener.tor> 
<Control Command&> 

<T,.,.mlt S1ata> <Traffic Generator> displays the percentage of 
utt1iDtion for background traffic assigned in Transmit Stats 

Menu. 

Logging and Control commands. display N/A for Not Applicable. 
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ALARM GOTO 

ELSE GOTO 

COMMENTS 

DncrJpllon 

11Us is a numeric entry field for entering what SEQ II you wasrt 
to branch to if an alarm condition occurs during the current test. 

Current alarm condition:s are displayed in the <Set Up Stats> 
<Set AIMii•> menu. 

If this field is set to anything but the current Seq#, branching 
takes place immediately on discovering the alarm condition (the 
assigned measurement time is pre-empted). 

Use this numeric entry field for entering what SEQ# you want to 
branch to when the current measurement or function ends. 

Use this field for comments to document the automatic 
sequence function. Up to 18 ASCII characters may be entered. 
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Starting Automatic Sequences· 
At the bottom of the Automatic Sequence Menu, you can choose which sequence number to 

start the automatic sequence and what day and time to begin. 

Soflkay 

<CurNnt Dale> 

<Everyl>ay> 

Dncription 

This ficlcl lets you enter the date when you want the test to start. 

You can start a test when the ~ is unattended, such as 
during the night OC OD a w.kencl. 

starts the sequence al the selec:tcd time on the current date. For 

this entry to be useful, it is important that the protocol 

analyzm's date and time be set accurately in its Top Level 

Menu. 

restarts the sequence at the start Seq # every day. 

Date entry must use the following format: 

day month ,ear 

Separate each entry with a apace. Use three letters for month. 
The values that may be entered for day and year must be within 

the range listed below: 

0 0 
•< 99 

For example: 

15 FEB ff1 • febrmry 15, 1987 
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Sottkey 

<Set Start Time> 

Qncrtpuon 

Jets JOU select the time of day to begin the automatic sequence. 

HH:MM:SS 
hour.min~ 
Separate entry with a colo.n.(: ). Use 24 hour entry to denote 
AM and PM. . 

Value& that may be eaterecl for the time must be within the 
ranges listed below: 

Hour• 0 0 Seconds II> 0 Mirutff 0 0 
•< 23 •< 59· me 59 

Foreum.~ 

9:30:00 • 9:30 M 
21130:00 • 9:30 PM 

Tbis field lets you select the sequence number JOU want to begin 
a teat series. The default selection is Seq #1. Press <Set St.rt 
Seq #> and enter the Seq# you want to begin the sequence. 
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~avlng a Configuration File 
You can store the Automatic Sequence setup or configuration file on your protocol analyzer 

· disc drive. This feature lets you lutw scvcra1 automatic sequence files created for different 

network performance measurements. Then, you can quickly load the automatic sequence file 

you need into the protocol analyr.er. 

In addition to saving the automatic sequence menu, the protocol analyzer saves the following 

Stats application menus: 

Set Up Stats Meru 
Set Alars Menu · 
Select OUtput Menu 

All ,..surement softkey selections 

Selected Display 
Graph 
Table 

Selected Test Times 
5-le Ti• 
Meuurement TiM 

er.pi •..-
Traffic Generator Settings 

· Selected Message I (Response Tf•> 

Selected llode Cllode Stets Menu) 

NOTE 

Node list, filters, and messages are not sa~ with the 
automatic sequence file. Use the Disc Functions Menu 
to sa\'C these functions separately as a Network Fde. 
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Use the following procedure to save your automatic sequence file to your system disc drive. 

Procedwe 

1. From: the protocol analyzer Top Level Menu, press <Diec Funcllona>. 

2. Press <Save Fie>. 

3. AnaJ.Yzer prompts: 

Select a file type to save. 

4. Press <Stata Conllg>. 

If your volume docs not have a statistics configuration file, you must create a new file. If the volume bas an existing statistics configuration file, you can create a new file or rewrite an existing file. 

Create a New FDe 

5. Analyzer prompts: 

Enter a file,,... • 7 charectera .ut ... : __ 

6. Enter up to seven teybOard charactcr,s for the new file name. 

7. Press [RETURN] to complete the entry. 

Re-write To An Existing File 

8. Ana1yzer prompts: 

Select aoftkey OR enter Vlll Id .- : __ 

The analyzer displays softkeys for statistics configuratlon files currently on the selected vOl.ume. 

9. Press a displayed softkey or enter up to seven keyboard characters for an existing statisties configuration file. 
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. Example for Automatic Sequence Menu 

=====•s::smas:ss===•========== AUTOttATIC SEQUENCE ::ssca::•=••====•==•======••=== 

14 Feb 17 16 :38 :30 

SEQ. IEAS IEASUREMENT MEAS. TIIE ALARM ELSE COl'llENTS 

• CLASS CIA FUNCTION OR SETTING GO TO GO TO 

---- ---- ---------------- ----------- -------------------
1. LOG nEAS. LOG ON N/A N/A 2 

2. LOG ALARl1 LOG ON N/A N/A 3 

3. NET UTILIZATION 5 111nutes 5 4 Base iaeasure,..nt 

4. NET EAAOltS AND COLL. 5 l'Unutes 5 II for network stats 

5. NODE NOOE LIST STATS 5 11lnutes N/A 8 

B. LOG llEAS. LOG OFF N/A N/A 7 

7. LOG ALARl'I LOG OFF N/A N/A II 

II. CTAL END SEQUENCE N/A N/A N/A End of sequence. 

I 

·------------------------------------------------------------------------------
I Stert ti .. = Every Day 09:00:00 Stert et 8aquence • 

f"19ure 27-2. Automatic Sequence Example 

The automatic sequence example shown above records statistics about your network's baseline 
performance. The information is gathered every day at 9:00 A.M. 

If an alarm condition occurs during sequences 3 or 4, the analyzer goes to Seq #5 and records 
the busiest nodes on the network. If no alarm occurs during sequences 3 or 4, Seq #5 is 
skipped. 
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Starting the Automatic Sequence 

Line 17 of figure rt-2 indicate& this group of measurements starts at measurement sequenc:c 
#1 every day at 9:00 o'clock m the morning. 

SEQ#1 

SEQ.ft 

SEQ#3 

SBQ #1 tams the measurement loging function on. The 
device se1ec:ted in the <s.t Up Stata> <Select Oulput> menu 
begins to q the following measurement sequences. Loaging of 

· sequences caa6-ues until a sequenc:e step turns the loging off. 

SEO #2 tams the alarm loging function on. 'Die alarm logging 
device se1ccted bl the .<Set Up Staia> <Seleot Output> menu logs 
a measurement when all alarm bl ·the measurement occurs. 
Measurements caa be "1ogcd OD aJarm• only during automatic 
sequences that contain the alarm function. ~ sequences 
are: 

Network Stats 
Utflfutfon 
Errors & Collisions 

llode Stats 
COnnec:tf on Stats 

Tr-ft Stats 
Channel Acqufsftfon 
Response Tl• 

In SEO #3, .the analyzer: automaticaJly starts to perform the 
UtUi'zation measurement from the <Network ..... > 
measurement class. If all alarm occurs during the measurement 
time, the protocol analymr immediately~~ SBQ #S to measure and log the busiest nodes OJ1 the network. If DO alarm 
condition occurs before the end of Seq #3, the protocol analyzer 
branches to SEO # 4 and automaticaDy begins that test. 
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SEQ#4 

SEQ#5 

SEQ#I 

SEQ#7 

SEQ#B 

After SEQ #3 ends, SEQ #4 automatically starts to perform 
Errors & Collisions measurements &om the <Network Stma> 

measurement class. If an alarm occurs during the measurement, 
the protocol analyzer immediately branches to SEQ #S to 
measure and log the busiest nodes on the network. If no alarm 
occurs during Seq #4, the protocol analyzer branches to SEQ # 
6 to begin turning off the logging functions and end the test 
sequence. 

If an alarm condition occurs during SEQ #3 or SEQ #4, the 
protocol analyzer branches to SEQ #S. This sequence causes 
the protocol analyzer to log the busiest nodes on the network. 
The busiest nodes 011 a network are often the source of error 
conditions occurring on the network. 

This sequence turns off the measurement logging function. 

This sequence turns off the alarm logging function. 

This sequence ends the automatic test sequence. 

NOTE 

Where no additional measurements follow steps 6 and 
7, you do not need to manually turn off measurement 
and alarm logging. The Sequence End step 
automatically turns off the log functions. 

If sequence measurements are added after SEQ #7, 
they are not logged until the logging functions are 
turned OD again. 
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Displaying Multiple Me.asurement Logs 
When you paform an automatic measurement, you can log more than one type QI 

· measurement dariag the automatic sequence. Por exam.p)c, JOU may wint to log network 
measurements and then log cmmcdion summary and channel acquisition measurements 
during peak traffic periods. 

After :you load the log of an automatic sequence measurement that includes more than one 
type of test, a list of the different measurement classes is disp]ayed to let :you choose which one 
of the measurements to display. 

For example, in the automatic sequence measurement list shown below, three different 
measurement classes are de6ned to be logged during an automatic sequence measurement. 

AYT~IIG SECIUENGl 
14 Feb 87 12:45:00 

SEQ. MEAS MEAStaEIENT MEAS. TllE ALARM ELSE OOMMEllTS , CLASS OR FUNCTION OR SETTJllG GO TO GO TO 
············-··· ··········- ··-·--············ 

1. LOG MEAS. LOG Oii I/A I/A 2 
2. llET NETWORK SlllMARY 1 Mirutea 2 .3 
3. NOOE CONNECT. SlllMARY 1 Mfrutes N/A 4 
4. JCMIT CHANNEL ACQUIS. 1 Mf rutn 4 5 
5. CTRL END SEQUEllCE II/A I/A I/A End of sequence. 

lletwort Node · Trensaft Loggf~ Control EXIT 

St1ts Stats Stats C91W!1ds CS!!!!!P!ds · -------

After :you have defined the measurement, press <Start Sequence> to begin logging the 
Itleasurement to the disc file you specified in Select Output menu. 
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After the measurement is logged to a disc, use the following StCps to display the logged 
measurements: 

L In the Automatic Scqucnce mcau, press <EXIT>. 

2. ~ <letup Stats>. 

3. Press <Diec Funcllona>. 

4. Press <u.d Fie>. 

S. Press <Slala o.ta> to select a file type to load. 

6. Press the softkcy for the log file that you want to load. 

7. Press <EXIT>. 

8. Press <EXIT>. 

9. A list of the measurements logged to the disc file is displayed. 

Use the cursor to highlight a measurement you want to view. 

Disc FUNCTJQNS 

MEASURBIEllT THIE DATE IEASlltEMEllT NAME ALARMS ........ ......... . .•••••............. 
1 12:46:25 14 Feb 87 llETWORIC IEAUEMENTS 0 
2 12:47:27 14 Feb 87 CCllllECTION Stll4ARY 0 
J 12:48:29 14 Feb 87 CHAllllEL ACQUISITION 0 

Display Next Previous Disc EXIT 

the Men· --- Alann Al•rt Fuictfn ________ _ 

10. Press <Dlaplaythe Meu.> to display a selected measurement. 
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Alarm Logging Summary 
Alarm logging can be implemented only from ·cAlllDIMllo Seq-> measurements. The 
fo1lowing steps S1IDllDarize the alarm J.oaging fanction 

<Set Up Stats> <Select Output> Menu 

1. in <Bel Up Stats> <Select Output> menu, select a logging device: printer, plotter, or 
disc. 

2. If a disc is selected as the loggiDg device, assign the file name, file si7.e and storage 
mode. 

<Set Up Stats> <Sat Alann> Menu 

1. In Set Alarms Menu,~ the alarm status On for eaCh alaim to be iolged 

2. Set the alarm .condition limits. 

3. Set the alarm type and cluralion. 

4. Qualify how many samples the alarm needs to occur. 

<Automatic Sequence> Menu 

L . Press <Logging Colnlunde> and then <Alarm Log On> to enable Josging the 
measurcm..i. 

2. Select a measurement that oontains an alarm corulition. For example: 

Network Stats 
UtHfutfon 

Output Device Display 

lode Stat• Tr.,..ft state 
#I connectf- Respcne Tf• 

If a priJder or plotter is used, the output is a copy ot the measurement display. 

If a disc is used to log the alarm, when you use <Olao Funcllona> and cl.oadFlle> to load thC 
log-file, the ana1)7.e!' displays the measurmieat. 
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Measurement Logging Summary 
Measurement logging can be implemented only from <Autom.UC Sequence> measuremeµts. 
The following steps summari7.e the measurement logging operation. 

<Set Up Stats> <Select Output> Menu 

1. In <Set Up Stats> <Select Output> menu, select an output device: printer, plotter, or 
disc. 

2. If a djgc is selected as the logging· device, assign the file name, file size and storage 
mode. 

<Automatic Sequence> Menu 

1. Press <Logging Commands> and <Meas. Log On> to enable logging a measurement 

2. Select a test sequence that contains a measurement. 

Output Device Display 

If a printer or plotter is used, the output is a copy of the measurement display. 

If a disc is used to log the measurement, when you use <Disc Function•> and <Load Fiie> to 
load the log-file, the analyzer displays the measurement. 
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