Frontline Test Equipment, Inc. DH+ Statistical AnalysisModule

NETDECODER ANALYZER

WITH

DATA HIGHWAY PLUSSTATISTICS

DH+ Statistics Overview

File Wiew Actions Options ‘Window

Active Devices

[ ]
Legend
St Top Talkers
. =
£ .
@ 5,042 —
Log & z.021— e

£ e TN 2%, 2% 2% |

40 | 41 |42 |43 | 44 | 25 | 45 | 47 Z = o1 2 " == =5 i
Devices
50 |51 | 62 | 53 | 64| 65 | B6 | 57
GO | B1 | B2 | 63 | B4 | 65 | 66 | EF T c .
op Conversations

70|71 | 72|73 | 74 ?ENE o =l

E 14200

Click device above for details = 11.100—

DNever present ﬁ T.A00— - 3
[ Present & s700— 3
[]Present veitt errar 142z O1+02 11422 01422 01+21 A1+21 Z1+35  21+34
[ Cropped Device Pairs
Wl Fresent, previously dropped
-Gridreset

More
FLong responder (=5 secs, <=60 secs)

{Mon-Responder (=60 secs)

s)I

Token Rotations YsMetwork Throughput

= 3700

£ =zss0

= 2220 5 57%
= 1,4z0— X

= -

= 290 3 ‘ 100

Status: Capturing Frames: 2,017 Token Rotations: 37

Version 2.0 Page 1 www.FTE.com



Frontline Test Equipment, Inc. DH+ Statistical AnalysisModule

1 DH+ NetWOrk OVEIVIEW.......coiiiiiiiiiiiiiiieee e 3
2 Understanding NetDecoder DH+ StatistiCS ....cuueevvvvviiieeiiiiiiiiieneee, 4
2.1 DH+ StatiSticsS OVEIVIEW SCIEEN .........commeeerrrrrnnnnninanaaaaaaaaaens 4
2.1.1  Active Devices Grid........couuuiiiiiiccmiiee e 5
2.1.1.1 DevVice TranSaClONS .......ccoeeeiiimeeeeereiiiae e e eeeertian e e eeeeeeennns 6
2.1.1.1.1 ROAUONS ..uuuiieeeieeiiiiee e e eeeeeeee et e et e e e e e eeeenans 7
2.1.2  TOP TAIKEIS ..ot 8
2.1.2.1 Top Talkers Graph..........ccooeuuv v seeeeeeeeeiiiiee e 8
2.1.3  ToOp CONVEISALIONS ....ccoeeeeeiiiiie s et 9
2.1.3.1 Top Conversations Graph...........ccceeeeeeeivieerieiiiiiiiie e 9
2.1.4 Token Rotation TIMES.......coooiiiiiiiceeeeeeicieee e 10
2.1.4.1 Token Rotations Dialog............cceeeeeereeiiiiiiiiiiieeeeeeeiii. 10
2.1.5  TOP LISIENEIS....cci it a e 11
2.2 NetWork ByteS SNt .......ccoeviiiiiii i cceeeeee e e e 12
2.3 TransactionS SUMMAIY ...........ceieeeeieeeimnuiiiee e eeeeiin e e e e eeeannnes 13
2.4  NetWOrk EVENT LOQ . ..uuuiiiiiiiiiiiii s et s e e e e e eeaan e e eeeeennnns 14
3 SUMIMAIY ettt ettt e et e et e e e et e e e et e e e eaaa e e aneens 15

Version 2.0 Page 2 www.FTE.com



Frontline Test Equipment, Inc. DH+ Statistical AnalysisModule

1 DH+ Network Overview

Data Highway Plus is an Allen Bradley, Rockwell dunation, token passing data
communications network. This protocol consistsniyadf Tokens, Solicits, ACKs, NAKs,
Timeouts and Data messages. The device IDs aakraghbers running from a value of 000 to
077octal. Tokens are passed in an orderly fashion frone&vD to highest ID with the

potential for a single Solicit per complete Tokeostdion in order to pick up any additional
devices on the network. Once a token is receivedreceiving device can place Data Messages
on the network (usually up to 4 at a time), wartAcknowledgements or Timeouts, send a
Solicit to the next device on the solicit list ags the Token to the next Token Successor. See
the following NetDecoder screen shot.

% Frame Display - NetDecoder Demo
File Edit View Format Liwe Filker Options Window Help

2 P OoiHH POMHSR Y SZ it A

Filker: Include frames where the protacal "DH+ (Async)” e

: E m ED l% ﬂg @ e e @ Summary DH+ {Async) with Auto-traverse [%
i 1
Unfiltered | AB PCCC | Data | DH+ [Async)
B.. Frameit Source | Dest Command LS&aP Dest Link ID Dest Mod... Sre Link D Src Node ... Frame Size Delta Timestamp ~
@ 13 22 1 ALK g 00:00:00.080727 1141242008 1:24:48 623566 P =
o 20 1 21 Message Local a8 00:00:00. 000067 11412/2008 1:24:48. 683632 P
2 21 21 1 ALK 5 00:00:00.107438 11/12/2008 1:24:48.785130 P
] 2
(] 1 ige Remote 0O
] AL ]
@ 5 2 " Token 3 00:00:00. 000061 1141242008 1:24:48 937458 PM
@ 26 1 21 Message Local B2 00:00:00. 050730 11/12/2008 1:24:48 988188 PM
e 21 " ALK & 00:00:00.051073 1141242008 1:24:43.033267 P
~
Toagle: 0 ~ FDDDlDDDD 00000010 00000001 00000101 00000010 00000001 00100100 00000000 00000000 Q0000010
Command: Message EDDDDDDDD 10000000 00000000 00000000 00000010 00000000 00000000 00001111 00000000 10000100
Source: 2 R 01001010 01101000 00000000 00000000 01100100 00000000 00000111 00000000 00011110 Q0000000
L5AF: Remote YDllDDlDD 00000000 00010000 00000011 10011111 01110110
- Routing: Ik
CRC: 0x9f76 =
= AB PCCC:
Cmd-Reply Indicator: Command
Priity Laws ElD 0z 01 05 0z 01 24 00 00 0Oz 00 S0 00 OO0 02 00 00 Of 00 54 4a 65 00 00 64 00 O7 00 le OO
Command Code: F F64 EE 5B B ax W
Remate Eror: Success, no emor [
Local Eror: Success, no enor ;
Tranzaction Mumber: 0:544a N
Function Code: Typed Read =
Offzet: 0
ky ;L:T;;‘f:;;r:::s L b S B AN N AN S TR AN R NS e
a 4 I
Lddiess Type: Binary [7] E
Lewel 1 [data table]: O [
Level 2 [filatf]: 30 i
Lewvel 3 [element]: O R
Size: 100 = ;

Total Frames: 1,160 Frames Fitered In: 1,159 Frame #s Selected: 23; (1 kotal)

For Help Press F1

The above capture was from a multi-device netwofu will notice that Source Device 001
passes the token to Destination Device 002. Dédi@ein turn sends a Data Messages to Device
001, waiting for ACKs, NAKs or Timeouts between Baessages. When Frame 23, which
contains this communications is selected, the thsgr can see a complete breakdown of the
message details. Next, Device 002 passes the Tokeavice 011, who in turn sends a Data
Message to Device 021. Periodically there is dit®bfunction which checks for the next

device on the solicit list, to see if it has becamgve. Finally, the Token will work its way up t
Device 077 who will then pass the Token back toi€e000, the Successor. This completes one
Token Rotation. Understanding this sequence afitevie an important first step that will help
when surveying, benchmarking, analyzing and traiweting existing DH+ networks with
Frontline Test Equipment’s NetDecoder software
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Understanding NetDecoder’s DH+ Statistics

Frontline Test Equipment’s NetDecoder Analyzer jes a powerful statistics module

that can be very helpful when starting up, survgybenchmarking and troubleshooting
DH+ networks. The statistics module is compriskgromary screens. Each screen will
be explained in the following sections.

1.1 DH+ Statistics Overview Screen
From this view, the user can easily see the healthe overall network as well as all of
the devices identified as being on the networkis Bareen is comprised of four primary

topics of information. These topics are Active i2eg, Top Talkers, Top Conversations,
Token Rotation Times and Network Throughput.

DH+ Statistics Overview @

File Wiew Ackions Options Window
Active Devices
00 (01 | 02| 03 | 04 | 05 | 08 | 07 || Legend
10 [0 12 | 13 [14] 15 17 || Metwark
20 @ |22 22 | 20 | 25 | 25 G B
“om Do S
22 21 01 0z 11 23 25 29

40|41 | 42143 | 44 |45 | 46 | &7
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|
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__ £ 14200
Click device shove for details = 11.100—3 _
O : i 3
[ Inever presert o T.400—
=
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. il B B B T
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.Gridreset

tare

DLong responder (=5 secs, ==60 secs)

i YeNetwork Throughput
[Non-Responder (60 secs) Token Rotations o ghj

3,700 Y
2 960 E
2220 53 57%
14801 ' /
A t [ ‘m:rs
" Min [LERS Aurg

Duration (rmesecs)

Status: Capturing Frames: 2017 Token Raotations: 37
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1.1.1 Active Devices Grid

The top left portion of the screen contains acobded Active Devices grid that
provides an intuitive view of the health and number of devicesthat are active on the
DH+ network. The help button to the right of the Active Devigrid explains the color
code as follows:

GREY - Device Never Present

GREEN — Device Active, No Problems

YELLOW - Device Active, Sent NAK, Sent Out of Tuf@ent Bad Message

Red — Device Dropped Off Network

BLUE — Device Active but had Previously Dropped Offthe Network

ORANGE TRIANGLE IN CORNER — Non-Responder >60 Setn

BLUE TRIANGLE IN CORNER - Long Response Time >5 Gads < 60 Seconds
BLACK — Device Not Present After Statistics Reset

In the lower right below the grid, information isopided which details the number of
complete token rotations the minimum time, maxintune and average token rotation
time. More statistics and information can be viendepressing the “More” button.
Note that only the frames from a complete tokeatroh are included in the statistics
calculations. This avoids the potential for panmi@twork scans to skew the statistics.
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1.1.1.1 Device Transactions

I ndividual device statistics can be obtained by clicking on the device number box in the
grid, for the device of interest. This displayvdétail all traffic to or from the device in
guestion. Notice that the display breaks the wariconversations down into their
individual components; Commands, Replies, Acknogiadents, and Negative
Acknowledgements.

The top most table displays all of the communiceistatistics for traffic that has
originated from the device of interest. Converstig bottom most table displays all of
the communications statistics for traffic that keleen place with this device but was
originated by other devicedotice that response times are displayed here as well.

These can be used to determine worst case device performance.

Note that in general, the number of Commands, A@k& Replies should be equal on a
well-behaved network. Due to the timing of thetoa@ being started and stopped, single
digit number differences may occur but any diffeeshof 10 or more indicate a loss of
communications between the devices in questiors dlso likely that one of the two
devices in question will have either a yellow, redblue box on the grid or a red triangle
in the upper right corner of their box, indicatiagroblem with that device.

DH+ Transactions Summary

Transactions Summary Tranzactions Surmmary Trangzactions Surmary
[ Show frame numbers | Meszage Count w - [ Apply zettings ta all ranzaction windows ]
Dievices receiving commands
. o 02 11 14 21 22 20
--» Recwyd Crds 301 42 148 a E41 0] 1]
< Sent Crd ACK: 301 42 148 1] Ed1 0 1]
< Sent Crd Maks 1] 1] 1] 1] 1] 0 1]
<-- Sent Replies 303 4 143 ] £33 0 1]

--» Recyd Reply ACK: 303 4 1439 1] E39 a 1]

-» Recwd Reply MAK: ] u] u] u] u] 0 u] |
Min Responze Time 0:00:01.32  EBE0.203m: 0000101 0000ms 0000122 0000ms O0000ms 0.00(
Max Response Time 0:00:06.07 0000392 0000298 0000ms 0000597 0000me 0000ms 0000
&vg Responze Time 0:00:03.15 0000253 0000206 0Q000ms Q0002395 0000ms O0000ms 0000
Mo Reply Within B0 Secs ] ] 1] 1] 1] 0] 1] |

= 2|
Devices zending commands
o 02 11 14 21 22 30
< Sent Crnds 42 163 a 0 =] EEO0 a

--» Recyd Cmd ACks 42 163 i} 0 90 EED 1]

--» Recyd Cmd Maks 1] 1] i} 0 0 0 1]

--» Recvd Replies 4 163 i} 0 a0 EE1 ]

< Sent Reply ACKs 4 163 a 0 =] EE1 1]
<-- Sent Reply NAKs u] 1] 1] i) ] i) 1]
Min Response Time BEQ203 e 0:00:01.53 0000ms 0.000ms 0000051 Q000001 0000ms OO0
Max Response Time 00003592 0000607 0000ms  0.000ms 0000525 0:00:05.57  0000ms  0:000
&wg Responze Time 0:00:02.53 0000322 0000ms  0.000ms 0000255 0000270  0.000ms 0000
Mo Reply Within 60 Secs u] u] i] il il il u] |
= 2l
Tranzactions Summary Dverview ] [ Help Tranzactions Surnrmary
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1.1.1.1.1 Rotations

From the Device Transactions dialog, the user etatsthe Rotations Button at the
bottom of the screen. A new dialog will appeat fravides details about the specific
device behavior during a token rotation. Minimumgximum, average and total values
are provided for the duration that a token has Iesdah, total bytes sent, command bytes
sent, and reply bytes sent. From these statistiesjser can determine how much a
device is contributing to the token rotation tingeveell as whether this contribution is
due to the device initiating conversations or rgm\yto requests from other devices.
Below is an example of this dialog.

DH+ Dewice 21 Token Rotations

Device 21 Dewice 21 Token Rotations Device 21

Dwiration Token Held

Duration Date and Time of Dccumence Frames
Min 10169 ms  12/5/2008 1:46:11.4523 P B.704 - 707
b e 0000883 12/5/2008 1:41:.07.6429 P 163-189
Avg B7E.394 mg ni'a nta
Tot | @01:31.31 nfa_ h/a_
Taotal Bytes Sent Per Token Fatation [Includes all messages: Tokens, Solicits, Commands, Repliss, ACKs, NaKs, and Unknown]
| Tot Bytzz  Date and Time of Dccunence Frames
Min 93 12/5/20081:46:11.4523PM  E704 - 6707
ER 454 12/8/2008 1423086469 PM 2082 - 2105
Avg 35 n/a n'a
Tot 42,439 n‘a na
Cormmand Bytes Sent Per Taken Baotation
Cmd Bytez Date and Time of Occunence Frames
Min 0 12/5/2008 1:46:47 4628 PM 7465 -7 472
Max 48 12/5/2008 1:46:43 6786 P 7,387 - 7398
Avg 20 n'a nta
Tat 288 nia_ nfa_
Reply Bytes Sent Per Token Rotation
Reply Bytez . Date and Time of Occurrence Frames
Mir A7 12/5/20081:46:11 4523 P B.704 - B 707
Ma JEE 12/5/2003 1:46:28.9099PM  7.076-7.099
Avg 233 néa n'a
Tot | AT nfa_ n‘a_
Device 21 Dverview ‘ | Transactions | [ Help Device 21
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1.1.2 Top Talkers

The top right portion of the DH+ Statistics Ovewiscreen shows a chart that contains
information about the Top Talkers. The Top Talkarartdisplays which deviceisusing
up most of the available network bandwidth. These numbers only include Command
and Reply messages, and not other required protoestages since the device has no
control over these. Clicking on the “More” buttewll provide you with additional
statistics concerning Top Talkers.

1.1.2.1 Top Talkers Statistics

The Dev Num (Device Number) shows the addresseotlévice, in octal. The Byte
Count column displays the number of Command andyR&ges sent by this device.
The %Bytes column shows the percentage of commadhdegoly message traffic
generated by this device. The Msg (Message) Caalotnn shows the number of
command and reply messages that have been sdmslievice. The %Msgs
(Messages) column gives the percentage of all cardraad reply messages originating
from this device. The Avg Len (Average Length)uwoh displays the average length of
command and reply messages sent by this devicéca\bat the rows are sorted by
Byte Count, in order to show the Top Talker first.

Below is an example the additional statsstivailable.

DH+ Top Talkers |
o Top Talkers
10,145— 26
- 25 249
5
Z  7Ei—
O
2 s074— 13
@
2 37— =
L Ithm  BMm_ Sdm 0% 0% 0% 0%
2| 0z 11 33 35 34

Jul} 14 30 76
Devices

Top Talkers
[Command and Reply Butes Sent]

Dev MHum | Byte Count | % Bytes | MsgCount % Msgs Awglen

22 10,703 26% 233 28% 46
1) 3,973 25% 129 163 7
21 9.935 24% 263 32% 37
0z 5,360 13% 80 10% E7
1 2,647 % 52 (%4 51
33 530 2% 23 3% 30
i £30 2% 23 3% 30
34 E73 2% 23 3% 29
0o 1] 0% 1] 0% 1]
14 1] 0% 1] 0% 1]
30 a 0% a 0% a
76 1] 0% 1] 0% 0
[ Overview [ Help
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1.1.3 Top Conversations

The middle right portion of the DH+ Statistics Ovierv screen shows a chart that
contains information about the Top Conversatiohise Top Conversations chart displays
which pair of devicesis communicating the most on the network. These numbers only
include Command and Reply messages, and not afeired protocol messages since
the device has no control over these. Clickinghen“More” button will provide you

with more statistics on Top Conversations.

1.1.3.1 Top Conversations Graph

The Dev Num (Device Number) column shows the add®sf the device pair, in octal.
The Byte Count column displays the number of Condreard Reply Bytes exchanged
between these devices. The %Bytes column showsetfoentage of command and reply
message traffic generated between these devides M$g (Message) Count column
shows the number of command and reply messagebdhatbeen exchanged between
these devices. The %Msgs column gives the pergemtiall command and reply
messages exchanged between these devices. THeeA@verage Length) column
displays the average length of command and repisages exchanged between these
devices. Notice that the rows are sorted by Byer(, in order to show the Top
Conversation first.

Below is an example the additional statsstivailable.

DH+ Top Conversations g|
S ETE Top Conversations
35,600 g2

2 20
2 z5700—
&
2 17.m00—
il
2,000— 10 3
L A% awll_ swm_ 3%
21422 01402 11+22 01422 0d+21 11+21  21+35  21+34

Device Pairs

Top Corverzations
[Command and Reply Bytes, Either Direction]

Deyv Mumz  Byte Count . % Butes MsegCount X Msege  Awglen

21+22 35,4583 3% g45 1% 42
01 +02 29,4392 29% s 18% 78
11+22 9,640 10% 181 x4 53
I +22 8,566 9% 176 iz 50
o +21 4235 4% 7h 4% BB
11+21 3,825 4% a0 4% 43
21+35 3086 x4 108 [ 29
21+34 2,630 3= 108 5% 24

Total 97,357 100% 1.963 100% 50

[ Overview [ Help
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1.1.4 Token Rotation Times

The bottom most table of the DH+ Statistics Ovesvsereen shows a table that contains
information about the Token Rotation Times, inchgdminimum, maximum, average
and current values. This section is directly edab your network performance as far as
throughput goes. Token Rotation Timesarendicator of system throughput and
performance. Remember that a complete conversation can take, ume sending

device Scan + up to 2 Token Rotation times + theiving device Scan. NetDecoder
calculates and displays actual response timeseomtlividual Device Transaction
screens as well as the Transaction Summary screen.

The first column is the actual measured tokertiaidime. A complete token
rotation time is considered to be the time from wittee token is passed from a higher to
a lower device number, up through incrementing ceemumbers, until again passing
from a higher to a lower device number. Detailsheflast 2000 maximum and the last
2000 minimum token rotation times can be studiechfthe Token Rotations dialog
shown in the following section.

1.1.4.1 Token Rotations Dialog

The Token Rotations dialog can be displayed byctakgthe “More” button to the left of
the “Token Rotations” chart located on the lowghtiof the Stats Overview Chart. This
dialog displays the value of the last 2000 maxinaurd the last 2000 minimum token
rotation times. These values identify the best\aacst case token rotation times. These
token rotation times directly affect the throughpapabilities of the network. See the
example below.

DH+ Token Rotations gj
i Token Rotations Max Peints:
40 =
— 2,440
g | Yodisis M
Az Max
FER-P- ") — - | | -
g -
= 17200 = Auto
S
= 260 H
- - Seq Range: 1 - 40 Frame Range: 77 -2179
< >
Sort Order: I_Ascending Sequence | Up to 5,000 most recent token rotations are shown, Click entries in graph or table to zelect.
Seq Duration Date and Time of Occurrence . Frame
1 0000233 111352008 1:25:06.5914 P 7
2 00001.83 0 1141342008 1:25:08.9275 P 122
2 0000191 1141352008 1:25:10.8200 P 157
4 0000284 11/13/52008 1:25:1 27350 P 204
5 0000330 1141342008 1:25:15.5810 PM 269
E 0000251 1141352008 1:25:18.8838 PM 344
70000208 11A1352008 1:25:21.3973 PM 389
8 0o0z21 1141352008 1:25:23.4823 PM 422
9 0000363 11/13/2008 1:25:25.7021 PM 487
10 000221 1141372008 1:25:29.3370 PM 570
11 0000177 1141342008 1:25:31.5519 PM E17
12t COCILEJO:) 2132000025 34 J2da Bhid,_2643
Token Ratations Summary  [Tokens. M&kK sz = Messages [Bytes])
Druration D ate and Time of Occurrence Frame  Busy X Busy Tokens  Solicits Crds FReplies ACKs  MNAKs
rin 0:0:01.32 111342008 1:29:34.1762 PM 5.958 4 3% 12198] 109 E [254] 3(419) 972 oo
EE] 000428 11132008 1:28:35.1789 FM 4,684 g E7% 12198] 103 200536] 19(1.026] 33(312) oo
g 0:00:02.57 nda nda B B1% 12198) <1031 11428 11 [619]  22(173) oo
PR (0002081 11/413/2008 1:38.04. 3248 EM. | 121080, 3 A2z | 12381 __1QLL_ 744 11643 | 15144 00
Owerview ] [ Help ]
Version 2.0 Page 10 www.FTE.com




Frontline Test Equipment, Inc. DH+ Statistical AnalysisModule

1.1.5 Top Listeners

Selecting View, Top Listeners from the DH+ StatistDverview Screen will show a
dialog that detailshe number of Command and Reply Bytes that have been directed
towards a specific device. Remember that the device itself has no contret the

amount of command bytes that it receives, butésda fact directly control the number
of reply bytes that it receives. The break out@mhmand versus reply bytes can be seen
on the network bytes sent screen as well as theid@l device screens.

DH+ Top Listeners E|

Top Listeners

234,945

187 D56

140 967
28 prac]

93 .978—

13
16
45 289
| Tl 1%, A%, <% 0% 0% 0% 0%
1 o oz 11 33 3§ 34

22 2 ] 14 30 TG

Byte Count

Devices

Top Listeners
[Command and Reply Bytes Received)

DevMum  Byte Count % Butes MegCount % Msge Awglen o

22 131,605 28% 2938 30% 45
21 123,346 28% 3139 32% 4
01 £6.425 18% 1,452 18% 53
02 4,217 16% 845 9% et
11 3.3 7% E53 % 47
33 E.857 1% 237 2% 29
L] E.609 1% 229 2 29
34 4559 1% 234 2% 19
] n 0% n 0% n
14 1] 0% 1] 14 1]
a0 1] 0% 1] 0% 1]
76 n 0% n 0% 0
| Dverview | [ Help
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1.2 Network Bytes Sent

Clicking on the Network push button or selecting@Wj Network Bytes Sent from the
DH+ Statistics Overview Screen will show a dialoghwa breakdown of all the bytes
sent on the network by each device. Protocol eaxtbytes, message overhead bytes
and payload data bytes are shown for each deVibhe.example below shows ttaal

bytes sent by each device as well as the message breakdown. Remember thptiata
bytes are not under control of the device replyangrather that of the devices requesting
the replies. These replies can be either datagggskor confirmation of receipt of data
packages. Below is an example.

DH~+ Network Byies Sent

Metwork Bytes Sent

oo iyl 0z 11 14 21 22 a0 33 34 35|
Tokens | 3848 3848 3.848 3848 4810 3.856 3843 3848 23.848 3.848 3,848;
Solicits n 0 495 162 333 0 405 162 i 1] 2610|
Commands ] 370 28572 1] i 9,960 142761 a 7.5490 3 7350
Replies 0 109868 34209 37230 o 117.430 1] 1] 1] 0 ol
ACKs o 12520 7.264 B EBE i 27016 28,352 1] 2032 2.008 1,968
MAKs n n ] 1] n 0 0 n 0 0 oj
Unknown 0 i ] 1] 0 0 ] 0 0 0 0
Total | 3848 132604 72388 46328 D143 108262 17236 A0 13470 13163 15776
Command D ata 0 0 1] 1] 1] 1] G3.746 0 4 2 4
Feply Data 0 787e4 28800 26393 il FOE92 1] 1] 1] ] 0
Total Data 0 7BFe4 28800 26393 i T0.E32 E3.746 1] 4 2 4
Command Data % | 0% 0% 0% ] 0% 0% 453 0% 1% 1% 1%
Reply Data % 0z 7% g4z & 0% B0 (14 0% ik 0z 0%
Total Data & 0% F8% 47% 71 0% Sk 45% 0% 1% 1% 1%

4 »

Cammand and Reply data are counted only when the function code iz known, and are comprized of any data camed
the PCCC layer and the entire contents of the Data laver [if it exists].

Data percentages are with respect to Commandz, Replies, or Total [Commands and Feplies).

Owerview ] [ Tatalz Only ] [ Help
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1.3 Transactions Summary

Clicking on the Transactions button or selectingw,i Transactions Summary from the
DH+ Statistics Overview Screen will show a dialoighva breakdown of theommand
and reply transactions as well as response times for each device on the network. Note
that it is a very good sign when the numbers imgle column are equal on this screen.
That means that every command was acknowledgedephidd to, as well as the replies
were acknowledged. Take notice of the response listings as these numbers reflect
the throughput of your system. Each device wipgenence different throughput
depending upon many variables including device ,sgavice communications loading,
device ID, and token rotation time. Below is aample. Notice that Device 001 has
had 3 occurrences where it did not respond to @esidor information within 60
seconds. (Top chart, bottom row) This maybe arcatdn of a device that is starting to
fail.

DH+ Transactions Summary

Tranzachonz Summary Tranzactions Summary Tranzactions Surmmary
[ 5how frame numbers Meszage Count v [ Apply zettings to all ransaction windows ]
Devices receiving commands
01 0z 11 14 21 22 an
-» Recvd Cmdz 3 42 144 1] E41 1] 1]
< Sent Cd ACKz | am 42 148 a B41 ] a
¢~ Sent Cmd MAKS | 1] 1] 1] 1] 1] ] 1]
<-- Sent Replies 303 41 149 0 B39 i 0
-» Recvd Reply ACKz 303 41 145 i B39 0 il
-+ Recyd Reply MAK z | 0 0 0 0 0 1] 0 |
Min Response Time 0022 BED203ms 000001 0000ms: C:O001.200 0000m: O0000ms 000
Max Responze Time 0:00:08.07 0000392 000298 0000me 0000597 0000m: OO00me 0.000
&g Response Time 0000315 0000253 0000208 0000ms 0000296  0.000ms 0000ms 0.000
Ma Reply Within B0 Secs | 3 1] 1] 1] 1] o 1] [
& 5|
[Device: rending commands
01 0z 11 14 21 22 a0
<= Sent Cmds 42 163 1] 1] a0 BE0 1]
-» Recvd Cmd ACKs | 42 163 1] ] an BE0 1]
-» Recvd Cmd MAks | 1] 1] 1] 1] 1] 1] 1]
-+ Recvd Replies 4 163 i] 1] an BE1 1]
<+ Sent Reply ACKs 41 163 1] 1] a0 BE1 i
<~ Sent Reply MAK= | i i 1] i 1] ] ] |
Min Responze Time BE0 203 ms  COON53  0000m: OO000ms O:OC:01.51  CO00001 0000ms 00000
Max Responze Time 0000392 0000507 0000ms  0000ms 000525 0O0:0537  0000ms OO0
&g Response Time 000253 0000322 0000ms 0000ms 0000253 0000270  0000ms  C:0CC
Mo Reply Within B0 Secs | 0 0 I] 0 1] 0 0 |
£ ]
Tranzachonz Summary Dwerview ] [ Help Tranzactions Summary

Version 2.0 Page 13 www.FTE.com



Frontline Test Equipment, Inc. DH+ Statistical AnalysisModule

1.4 Network Event Log

Clicking on the Log button or selecting View, Netkdzvent Log from the DH+
Statistics Overview Screen will show a dialog wathreakdown of various network
eventsthat are automatically logged. This information provides additional details abo
the health of your network. This log stores thestmecent 2000 events and can be easily
overrun by devices being powered down if the lagicot written to consider this fact.
Large percentages of network bandwidth can be bbddry messages and retries
directed at devices that are no longer on the mtw®he non-responder and long
responder markings on the device grid, and the oritevent log will help to identify

this kind of inefficiency. You will notice that ithe example below, Device 021
appeared on the network and then took more thaednsls, but less than 60 to respond
to commands sent to it. An indication that this bacurred is readily available on the
Active Devices Grid, by way of the blue triangletive device ID box for device 021.
This could be an indication that Device 21 is owaded or is starting to fail. The
Network Event Log provides supplemental informatiegarding how often a particular
device is not responding or is a long responder.

DH+ Network Event Log

Metwork Event Log
Events: 109 displayed, 103 occured, 0 excluded. 0 condenzed to (. Up to 2.000 most recent events are dizplayed.
Dev | Event Count | Frame | Rotation  Timestamp Mzg Dev | Mag &
21 Bppeared 1 16 1 111172008 32242 2084 PM
14 Appeared 1 18 1 111172008 3:22:42 2086 PM
30 Appeared 1 a3 1 111172008 3:22:43 4274 PM
33 Appeared 1 34 1 111172008 3:22:43 4781 PM
3 Appeared 1 ] 1 111172008 2:22:43 4782 PM
3 Appeared 1 36 1 111172008 3:22:43 4783 P
Duration between hames exceeds 0.5 seconds 1 223 4 11/11/2008 3:22:51.7096 PM
A Long Responder [reply took longer than 5 zeconds) 1 11A11/2008 32254 9638 P 34 171
21 Long Responder [reply took longer than 5 secondsz) 1 11/411/2008 322500606 PM - 35 174
m Long Responder [reply took longer than 5 seconds) 1 1141142008 322599637 P 02 |
Diuration between hames exceeds 0.5 reconds 2 479 3 11411742008 3:22:03 6554 PM
| Lang Respander [reply took langer than 5 seconds) 1 11A171/2008 322047725 P 33 400
21 Long Responder [reply took longer than 5 secondsz) 2 11A17/2008 322048236 P 34 403
A Lang Respander [reply took langer than 5 seconds| 2 11A17/2008 322048740 P 35 406
A Lang Respander [reply took longer than & zecondsz) 3 11172008 323187767 P 34 B3l
£ | ¥
Events to log [check to log, uncheck to exclude - only subsequent occunences are affected)
[#] #ppeared Reappeared Sl
Dropped off bug Sent from an irvalid [out of range] device number Log M
-g one
Diration between frames exceeds 0.5 seconds Sent MAK to & command or reply -
[iap in frame sequence numbers Sent to an invalid [out of range) device number
Had errar in decade ar summary panes of Frame Display Sent ta itself
Long Responder [reply toak longer than b seconds) Sent ACK. ar NAK but hadn't received command or reply
Mon-Responder [na reply within B0 zeconds] Token/zolicit/command/reply sent but not by token holder
Mon-Rezponder [no ACK or MAK)
[ Owerview ] I Help
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2 Summary

In summary, the DH+ statistics overview screen les a quick and easy to understand
analysis of your overall network performance. &ldditional screens are used in order to
drill down deeper into the individual device anaheersation statistics. These screens
can be captured for use in reports by pressing\tiieand PRINT SCREEN keys and
pasting them into your reports. The informatiooyided in the statistical analysis
module can be used to survey and benchmark exisétvgorks, assist in the
commissioning of new networks or network expansiansl diagnose intermittent device
communications. All of this information can alse éxported to a csv file for further
analysis or custom report writing from the File MenThe statistical analysis module can
be run or rerun on any previously captured DH+ ekviles. Keep in mind that if a
capture file is set to wrap, the original statstaze calculated over the entire capture
session as opposed to merely representing whdig®ascaptured to disk. If you recreate
the statistics from the File Menu, your originatsien statistics will be overwritten to
reflect only the data captured to the disk fil¢atStics files are named using the same
name as your capture file and a file extensionof & is possible to save both session
and capture file statistics by saving the captileetd another name and then recreating
the statistics from the File Menu.

frontling

Frontline Test Equipment, Inc.
http://www.fte.com
+1 800-359-8570 or +1 434-984-4500
Fax: +1 434-984-4505

Address:
337 West Rio Road
Charlottesville, VA 22901-1311
For more Information Contact

Sales_Support@FTE.com

Version 2.0 Page 15 www.FTE.com



