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,QWURGXFWLRQ

7KH�+3�,QWHUQHW�$GYLVRU�$70�LV�D�SRZHUIXO�SURWRFRO�DQDO\]HU�GHVLJQHG�WR�
KHOS�\RX�WURXEOHVKRRW�DQG�DQDO\]H�\RXU�QHWZRUN��

,W�FRQVLVWV�RI�D�UXJJHGL]HG�SHUVRQDO�FRPSXWHU�HTXLSSHG�ZLWK�PRGXODU�GDWD�
DFTXLVLWLRQ�DQG�WUDQVPLVVLRQ�KDUGZDUH��DV�ZHOO�DV�SRZHUIXO�0LFURVRIW��
:LQGRZV��EDVHG�QHWZRUN�DQDO\VLV�VRIWZDUH��6WDQGDUG�SHULSKHUDOV�VXFK�DV�
VHULDO�SDUDOOHO�SRUWV��IORSS\�GULYH��SF�FDUG�VORW��HWF��DUH�DOVR�LQFOXGHG�

<RX�FDQ�XVH�WKH�,QWHUQHW�$GYLVRU�$70�WR�

• UHVROYH�QHWZRUN�SUREOHPV�TXLFNO\�DQG�HIIHFWLYHO\

• SUHYHQW�QHWZRUN�SUREOHPV�EHIRUH�WKH\�DIIHFW�XVHUV

• RSWLPL]H�QHWZRUN�SHUIRUPDQFH

7KH�,QWHUQHW�$GYLVRU�$70�DQDO\]HV�WKH�IROORZLQJ�OD\HUV�RI�DQ�$70�QHWZRUN�

• 3K\VLFDO�/D\HU�6XSSRUW�DQG�$QDO\VLV���WKH�$GYLVRU�GHWHFWV��GHFRGHV��DQG�
GLVSOD\V�SK\VLFDO�OD\HU�WUDQVSRUW�LQIRUPDWLRQ�UHODWHG�WR�WKH�VXSSRUWHG�
SK\VLFDO�LQWHUIDFHV�2&��F��'6���(���7���(���DQG�����0ELW�873���7KLV�
LQFOXGHV�WUDQVPLVVLRQ�HUURUV�DQG�DODUPV��OLQH�XWLOL]DWLRQ�SHUFHQWDJHV��FHOO�
DQG�IUDPH�FRXQWV��DQG�LQWHUIDFH�VSHFLILF�PHVVDJLQJ��

• $70�&HOO�/D\HU���WKH�$GYLVRU�FDQ�VHW�XS�WUDQVPLWWHG�WUDIILF�DQG�SURFHVV�
UHFHLYHG�WUDIILF�EDVHG�RQ�WKH�LQGLYLGXDO�ILHOGV�ZLWKLQ�WKH�$70�FHOO�KHDGHU���
,Q�PRVW�FDVHV��81,�DQG�11,�KHDGHU�IRUPDWV�DUH�VXSSRUWHG��

• $70�$GDSWDWLRQ�/D\HU���GHSHQGLQJ�XSRQ�WKH�DQDO\VLV�PRGH��WKH�$GYLVRU�
FDQ�SURFHVV�DGDSWDWLRQ�OD\HUV�$$/���WKURXJK�$$/�����,Q�DGGLWLRQ��
OD\HU��
�
VLJQDOLQJ�SURWRFROV�6$$/�DQG�4�6$$/���DQG�2$0�SURWRFROV�DUH�VXSSRUWHG�
IRU�PRQLWRU�DQG�OLPLWHG�HPXODWLRQ�DQDO\VLV�

• 8SSHU�/D\HU�$QDO\VLV���EH\RQG�WKH�$70�DQG�$$/�OD\HUV��WKH�$GYLVRU�DOVR�
SURYLGHV�GHWDLOHG�DQDO\VLV�RI�WKH�6HUYLFHV�OD\HU�DQG�/$1�SURWRFROV���
([DPSOHV�LQFOXGH�,/0,�IRU�DGGUHVV�UHVROXWLRQ��0XOWL�3URWRFRO�2YHU�$70�
�032$���,3�RYHU�$70��/$1�(PXODWLRQ��81,�311,�6LJQDOLQJ��DQG�03(*���
YLGHR���,Q�DGGLWLRQ��PDQ\�/$1�SURWRFROV�DUH�GHFRGHG�HLWKHU�URXWLQHO\�RU�
H[SOLFLWO\�GHSHQGLQJ�RQ�KRZ�WKH�$GYLVRU�LV�FRQILJXUHG�
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Introduction

7KH�,QWHUQHW�$GYLVRU�$70�VXSSRUWV�WKH�IROORZLQJ�SK\VLFDO�LQWHUIDFHV��

• 2&��F�670��

• '6�

• (�

• 873

• 7�

• (�

7KH�,QWHUQHW�$GYLVRU�$70�JLYHV�\RX�WKH�WRROV�WR��

• $QDO\]H�WKH�SK\VLFDO�PHGLXP�DQG�SK\VLFDO�OD\HU�SURWRFRO�

• 6HH�XWLOL]DWLRQ�DQG�HUURU�VWDWLVWLFV��ILOWHU�DQG�FRXQW�VSHFLILF�IUDPHV�DQG�
WUDIILF�W\SHV��DQG�SHUIRUP�93�9&�VSHFLILF�VWDWLVWLFDO�DQDO\VLV�

• 'HFRGH�QHWZRUN�WUDIILF�

• 0RQLWRU�QHWZRUN�SROLFLQJ�IXQFWLRQV�DQG�VHH�KRZ�SROLFLQJ�DOJRULWKPV�PLJKW�
DIIHFW�QHWZRUN�WUDIILF�

• 5XQ�ELW�HUURU�UDWH�DQG�VLPXODWLRQ��WUDIILF�JHQHUDWLRQ��WHVWV�

• 9HULI\�4R6�SDUDPHWHUV�XVLQJ�FHOO�ORVV�DQG�FHOO�GHOD\�WHVWV�

• 7HVW�QHWZRUN�VZLWFKHG�YLUWXDO�FLUFXLW�VLJQDOLQJ�DQG�/$1�HPXODWLRQ�
SURFHVVHV�

NOTE 1RW�DOO�FDSDELOLWLHV�DUH�DYDLODEOH�IRU�DOO�SURWRFROV�DQG�SK\VLFDO�LQWHUIDFHV�

7KH�UHVW�RI�WKLV�FKDSWHU�GHVFULEHV�LQ�PRUH�GHWDLO�WKH�DQDO\VLV�IHDWXUHV�
SURYLGHG�E\�WKH�,QWHUQHW�$GYLVRU�$70��7R�OHDUQ�KRZ�WR�JHW�VWDUWHG��JR�WR�
FKDSWHU����7R�VHH�H[DPSOHV�RI�KRZ�WR�XVH�WKH�$GYLVRU��JR�WR�FKDSWHU����7R�JHW�
GHWDLOHG�RSHUDWLQJ�LQVWUXFWLRQV��XVHU�LQWHUIDFH�GHVFULSWLRQV��DQG�RWKHU�
LQIRUPDWLRQ��JR�WR�WKH�RQOLQH�KHOS�



Introduction
Examining the Physical Layer

���

([DPLQLQJ�WKH�3K\VLFDO�/D\HU

See signal, error, and 
alarm status of the 
physical line.

<RX�FDQ�YHULI\�VLJQDO�SUHVHQFH�DQG�IUDPH�V\QFKURQL]DWLRQ��GLVSOD\�SK\VLFDO�
OD\HU�HUURU�DQG�DODUP�VWDWLVWLFV��DQG�VHH�D�VWDWLVWLFDO�KLVWRU\�RI�WKH�VWDWXV�RI�WKH�
OLQH�FROOHFWHG�VLQFH�WKH�VWDUW�RI�WKH�PHDVXUHPHQW��7KH�,QWHUQHW�$GYLVRU�$70ªV�
/LQH�6WDWXV�YLHZ�SURYLGHV�WKLV�LQIRUPDWLRQ�IRU�2&��F�670����'6���(���7���(��
DQG�873�ZKHQ�WKH�DSSURSULDWH�LQWHUIDFH�PRGXOH�LV�LQVWDOOHG��

8VH�WKH�RQ�VFUHHQ�¶VRIW·�
/('V�WR�VHH�WKH�VWDWXV�RI�
SK\VLFDO�OD\HU�
WUDQVPLVVLRQ�

8VH�WKH�VSUHDGVKHHW�WR�
VKRZ�D�VWDWLVWLFDO�KLVWRU\�RI�
WKH�HUURUV��DODUPV��DQG�GDWD�
HYHQWV�RFFXUULQJ�RQ�WKH�OLQN�
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Introduction
Examining Overall Utilization and Errors

([DPLQLQJ�2YHUDOO�8WLOL]DWLRQ�DQG�(UURUV

See utilization, 
throughput, and error 
statistics.

7R�JHW�D�KLJK�OHYHO�YLHZ�RI�WKH�WKURXJKSXW��XWLOL]DWLRQ��DQG�HUURU�FRQGLWLRQV�DW�
\RXU�FRQQHFWLRQ�SRLQW��\RX�FDQ�ORRN�DW�WKH�/LQH�9LWDO�6WDWLVWLFV�YLHZ��7KH�
,QWHUQHW�$GYLVRU�$70�SURYLGHV�WKLV�LQIRUPDWLRQ�UHJDUGOHVV�RI�SK\VLFDO�
LQWHUIDFH�RU�DQDO\VLV�PRGH��

/RRN�DW�FRXQWV�RI�GLIIHUHQW�
FHOO�W\SHV�

6HH�FRXQWV�RI�WUDQVPLVVLRQ�
HUURUV�

/RRN�DW�XWLOL]DWLRQ�YDOXHV�

/RRN�DW�LQVWDQWDQHRXV�XWLOL]DWLRQ�GLVSOD\HG�
JUDSKLFDOO\�



Introduction
Filtering/Counting Specific Cells and Data Events

���

)LOWHULQJ�&RXQWLQJ�6SHFLILF�&HOOV�DQG�'DWD�
(YHQWV

Display statistics 
gathered by user-
configurable filters and 
counters.

<RX�FDQ�PRQLWRU�YHU\�VSHFLILF�FHOOV�DQG�WUDIILF�W\SHV��LQFOXGLQJ�/$1�3'8V��E\�
XVLQJ�WKH�)LOWHUV�&RXQWHUV�6WDWLVWLFV�YLHZ�ZKLFK�GLVSOD\V�VWDWLVWLFV�DFFRUGLQJ�
WR�XVHU�FRQILJXUDEOH�KDUGZDUH�ILOWHUV�DQG�FRXQWHUV��<RX�FDQ�VHH�LQVWDQWDQHRXV�
DQG�FXPXODWLYH�VWDWLVWLFDO�GDWD�IRU�ERWK�WKH�/LQH�DQG�(TXLSPHQW�VLGHV�RI�WKH�
WHVW�FRQQHFWLRQ�

&RQWURO�WKH�ZD\�VWDWLVWLFV�
DUH�WDEXODWHG�DQG�
JUDSKHG�

)LOWHU�DQG�FRXQW�WUDIILF�
EDVHG�RQ�$70�FHOO�
FKDUDFWHULVWLFV�

)LOWHU�DQG�FRXQW�WUDIILF�
EDVHG�RQ�,3��)UDPH�5HOD\��
RU�RWKHU�3'8�IUDPHV�WKH�
FHOOV�FDUU\�
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Analyzing Traffic According to VP.VC

$QDO\]LQJ�7UDIILF�$FFRUGLQJ�WR�93�9&

See utilization, 
cell/byte counts, and 
throughput according 
to individual VP.VCs.

<RX�FDQ�VHH�XWLOL]DWLRQ��FHOO�DQG�E\WH�FRXQWV��DQG�WKURXJKSXW�IRU�LQGLYLGXDO�
93�9&V�LQ�WKH�93�9&�6WDWLVWLFV�YLHZ��7KH�,QWHUQHW�$GYLVRU�$70�ZLOO�GHWHFW�XS�
WR����93�9&V��DQG�E\�VHOHFWLQJ�WKH�GHVLUHG�FKDQQHO��\RX�FDQ�VHH�VWDWLVWLFV�LQ�
ERWK�D�VSUHDGVKHHW�DQG�D�JUDSK��7KH�VWDWXV�RI�+(&�E\WHV�DQG�&HOO�/RVV�
3ULRULW\�ELWV�DUH�DOVR�VKRZQ��

,QVWDQWDQHRXV�WKURXJKSXW�LV�
GLVSOD\HG�JUDSKLFDOO\�IRU�WKH�
VHOHFWHG�93�9&�GXULQJ�UXQ�
WLPH�

&KRRVH�WKH�93�9&�IRU�
ZKLFK�VWDWLVWLFV�DUH�WR�
EH�GLVSOD\HG�LQ�WKH�
VSUHDGVKHHW�
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Decoding ATM Network Traffic

���

'HFRGLQJ�$70�1HWZRUN�7UDIILF

Display the content of 
the monitored bit 
stream in a format you 
can easily read.

7R�JHW�YHU\�GHWDLOHG�LQIRUPDWLRQ�DERXW�WKH�WUDIILF�RQ�WKH�QHWZRUN��\RX�FDQ�
GHFRGH�WKH�ELW�VWUHDP�LQWR�QXPEHUV��WH[W��DQG�V\PEROV��DQG�GLVSOD\�LW�LQ�WKH�
'HFRGH�YLHZ��<RX�FDQ�DOVR�ILOWHU�WKH�GLVSOD\�DFFRUGLQJ�WR�SURWRFRO�RU�FHOO�
FKDUDFWHULVWLFV��DQG�\RX�FDQ�VHDUFK�WKH�FDSWXUH�EXIIHU�IRU�VSHFLILF�FHOOV��

7KH�6XPPDU\�YLHZ�VKRZV�
D�VXPPDU\�OLQH�IRU�HDFK�
GHFRGHG�FHOO�3'8�

7KH�'HWDLO�YLHZ�VKRZV�WKH�
FRQWHQWV�RI�HDFK�ILHOG�LQ�
WKH�GHFRGHG�FHOO�3'8�

7KH�+H[�YLHZ�VKRZV�WKH�
DFWXDO�E\WHV�LQ�WKH�
GHFRGHG�IUDPH��7KH�ULJKW�
FROXPQ�VKRZV�WKH�
FRQWHQWV�LQ�$6&,,�RU�
(%&',&� <RX�FDQ�ILOWHU�ZKDW�LV�GLVSOD\HG�LQ�WKLV�

YLHZ��DQG�\RX�FDQ�VHDUFK�WKH�FDSWXUH�
EXIIHU�IRU�VSHFLILF�FHOOV�3'8V�RU�GDWD�
HYHQWV�
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Introduction
Verifying the Network’s Policing Functions

9HULI\LQJ�WKH�1HWZRUNªV�3ROLFLQJ�)XQFWLRQV

Make sure ATM 
equipment controls its 
transmission in order 
to adhere to network 
contract parameters.

<RX�FDQ�YHULI\�DQ�$70�QHWZRUNªV�SROLFLQJ�IXQFWLRQV�E\�XVLQJ�WKH�3ROLFLQJ�
6WDWLVWLFV�YLHZ��%DVHG�RQ�WKH�SROLFLQJ�DOJRULWKP�\RX�VHOHFW��WKH�,QWHUQHW�
$GYLVRU�ZLOO�PRQLWRU�QHWZRUN�WUDIILF�DQG�SURYLGH�\RX�ZLWK�VWDWLVWLFV�DERXW�WKH�
QXPEHU�RI�FHOOV�WKDW�FRQIRUP��GR�QRW�FRQIRUP��DQG�DUH�OLNHO\�WR�EH�WDJJHG�DV�
WKH\�WUDYHUVH�WKH�QHWZRUN��7KH�$GYLVRUªV�3ROLFLQJ�PHDVXUHPHQW�FRPSOHPHQWV�
$70�4XDOLW\�RI�6HUYLFH��4R6��WHVWLQJ�E\�SURYLGLQJ�D�PHDQV�WR�YHULI\�HGJH�
VZLWFK�SHUIRUPDQFH�LQ�DQ�HQWHUSULVH�HQYLURQPHQW��DQG�WR�FRQILUP�HQG�XVHUªV�
FRPSOLDQFH�ZLWK�VHUYLFH�FRQWUDFW�SDUDPHWHUV��

<RX�FDQ�VHH�KRZ�$70�
WUDIILF�PD\�EH�DIIHFWHG�E\�
WKH�QHWZRUN·V�SROLFLQJ�
DOJRULWKPV�LQ�D�VSUHDGVKHHW�
DQG�LQ�JUDSKV�
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Measuring Bit Error Rates and Generating Custom Traffic Patterns
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0HDVXULQJ�%LW�(UURU�5DWHV
DQG�*HQHUDWLQJ�&XVWRP�7UDIILF�3DWWHUQV

Use active tests to 
gather additional 
information about your 
network.

,Q�DGGLWLRQ�WR�WKH�SDVVLYH�PRQLWRULQJ�FDSDELOLWLHV�PHQWLRQHG�RQ�WKH�SUHYLRXV�
SDJHV��\RX�FDQ�DOVR�SHUIRUP�WHVWV�RI�D�PRUH�DFWLYH�QDWXUH��<RX�FDQ�VHW�XS�WKH�
,QWHUQHW�$GYLVRU�$70�WR�SHUIRUP�ELW�HUURU�UDWH�WHVWV��%(57��DQG�WR�JHQHUDWH�
VSHFLDOL]HG�WUDIILF�SDWWHUQV�XVLQJ�VLPXODWLRQ��

%(57�6WDWLVWLFV�DUH�
GLVSOD\HG�LQ�D�VSUHDGVKHHW�
LQ�WKH�/LQH�9LWDO�6WDWLVWLFV�
YLHZ�

<RX�FDQ�FRQWURO�WKH�
FKDUDFWHULVWLFV�RI�WKH�ELW�
HUURU�UDWH�WHVW�GXULQJ�UXQ�
WLPH�

Test the integrity of 
the physical layer 
with bit error rate 
tests (BERT).
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6HW�XS�WKH�LQGLYLGXDO�FHOOV�
WKDW�ZLOO�EH�WUDQVPLWWHG�
GXULQJ�WKH�VLPXODWLRQ�

&RQWURO�WKH�FKDUDFWHULVWLFV�
RI�WKH�WUDQVPLVVLRQ�GXULQJ�
UXQ�WLPH�

Set up and transmit 
cells for traffic 
loading and ATM 
equipment stress 
tests.
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7HVWLQJ�4XDOLW\�RI�6HUYLFH��4R6�
ZLWK�&HOO�/RVV�&HOO�'HOD\�0HDVXUHPHQWV

Measure cell loss and 
cell delay as part of 
your QoS testing 
process.

1HWZRUN�DGPLQLVWUDWRUV�DQG�VHUYLFH�SURYLGHUV�DUH�YHU\�LQWHUHVWHG�LQ�PDNLQJ�
VXUH�WKHLU�$70�QHWZRUNV�SURYLGH�D�FRQVLVWHQW�4XDOLW\�RI�6HUYLFH��4R6���$�
IXQGDPHQWDO�SDUW�RI�4R6�WHVWLQJ�LV�WKH�,QWHUQHW�$GYLVRU�$70ªV�&HOO�/RVV�DQG�
&HOO�'HOD\�PHDVXUHPHQW��.H\�4R6�SDUDPHWHUV�DUH�PHDVXUHG�EDVHG�RQ�WKH�
WUDIILF�FRQWUDFW�SDUDPHWHUV�VHW�XS�RQ�WKH�,QWHUQHW�$GYLVRU�DQG�DUH�GLVSOD\HG�LQ�
VSUHDGVKHHW�DQG�JUDSKLFDO�IRUPDWV��&HOO�/RVV�DQG�&HOO�'HOD\�PHDVXUHPHQWV�
FDQ�EH�PDGH�LQ�ERWK�D�ORRSEDFN�DQG�HQG�WR�HQG�PRGH��

6HH�WKH�UHVXOWV�RI�WKH�FHOO�
ORVV�DQG�FHOO�GHOD\�
PHDVXUHPHQW�LQ�WKH�
VSUHDGVKHHW�

6HH�LPSRUWDQW�4R6�PHDVXUHPHQW�YDOXHV�
GLVSOD\HG�JUDSKLFDOO\�
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Testing UNI Signaling and LAN Emulation

7HVWLQJ�81,�6LJQDOLQJ�DQG�/$1�(PXODWLRQ

Test UNI Signaling and 
LAN Emulation 
connectivity.

7KH�,QWHUQHW�$GYLVRU�$70�SURYLGHV�DFWLYH�WHVWV�WR�YHULI\�6ZLWFKHG�9LUWXDO�
&LUFXLW��69&��VHW�XS�DQG�/$1�(PXODWLRQ��/$1(��FRQQHFWLRQ�RSHUDWLRQV��)RU�
VLJQDOLQJ��8VHU�1HWZRUN�,QWHUIDFH��81,��VSHFLILFDWLRQV�����������DQG�����DUH�
VXSSRUWHG��,Q�DGGLWLRQ��/$1(������IRU�81,�����DQG������LV�VXSSRUWHG�ZKHQ�
WHVWLQJ�FRQQHFWLYLW\�EHWZHHQ�D�/$1�HPXODWLRQ�FOLHQW��/(&��DQG�WKH�/$1�
HPXODWLRQ�VHUYHU��/(6��UHVLGLQJ�RQ�D�QHWZRUN�URXWHU�RU�VZLWFK��

6HOHFW�WKH�81,�YDULDQW��
GLUHFWLRQ��DQG�DGGUHVV�
UHJLVWUDWLRQ�SDUDPHWHUV�

$GG�DQG�HGLW�LQGLYLGXDO�
VLJQDOLQJ�LQIRUPDWLRQ�
HOHPHQWV�WKDW�ZLOO�EH�XVHG�
LQ�WUDQVPLWWHG�6(783�
PHVVDJHV�

Customize signaling 
and LANE parameters 
in order to match the 
network process you 
want to verify.

(QDEOH�DQG�FRQILJXUH�/$1�
HPXODWLRQ�
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6WDWLVWLFV�UHODWHG�WR�WKH�FDOOV�
PDGH�DQG�UHFHLYHG�GXULQJ�
WKH�VLJQDOLQJ�/$1(�SURFHVV�
DUH�GLVSOD\HG�LQ�D�
VSUHDGVKHHW�

<RX�FDQ�FRQWURO�DQG�
REVHUYH�VLJQDOLQJ�DQG�/$1(�
SURJUHVV�XVLQJ�WKHVH�
EXWWRQV�

See the results of 
signaling or LAN 
emulation in the 
Signaling Results 
view.

6LJQDOLQJ�DQG�/$1(�WUDFH�
PHVVDJHV�DUH�VKRZQ�DV�
WKH\�RFFXU�
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Introduction
Analyzing Post-Process Data

$QDO\]LQJ�3RVW�3URFHVV�'DWD

Capture (and save) 
network traffic and 
statistics for later 
analysis.

<RX�FDQ�ORRN�DW�QHWZRUN�WUDIILF�DQG�VWDWLVWLFV�DIWHU�\RX�KDYH�FDSWXUHG�WKHP�
IURP�D�OLYH�QHWZRUN��7KLV�GDWD�FDQ�EH�DFFHVVHG�IURP�WKH�,QWHUQHW�$GYLVRUªV�
FDSWXUH�EXIIHU�RU�IURP�D�GDWD�ILOH��DQG�\RX�FDQ�PDQLSXODWH�WKH�GDWD�LQ�D�
QXPEHU�RI�ZD\V��

:KHQ�WKH�,QWHUQHW�$GYLVRU�$70�LV�PRQLWRULQJ��FHOO�GDWD�LV�EHLQJ�F\FOHG�
WKURXJK�D�UHODWLYHO\�ODUJH�FLUFXODU�EXIIHU��XQOHVV�\RX�FRQILJXUH�LW�WR�GR�
RWKHUZLVH���2WKHU�VWDWLVWLFDO�GDWD�LV�KHOG�LQ�VPDOOHU�PHPRU\�FDFKHV��<RX�FDQ�
XVH�WKH�$GYLVRUªV�PHDVXUHPHQW�YLHZV�WR�VHH�WKH�FRQWHQWV�RI�WKLV�EXIIHU�DQG�
WKHVH�FDFKHV�E\�VWRSSLQJ�WKH�UXQ��HQGLQJ�GDWD�FDSWXUH��RU�E\�§IUHH]LQJ¨�WKH�
UXQ��WKH�GLVSOD\�LV�SDXVHG�EXW�GDWD�FDSWXUH�FRQWLQXHV���<RX�FDQ�DOVR�VDYH�
FDSWXUHG�GDWD�WR�D�ILOH�

6WDUW��)UHH]H��
5HVXPH��DQG�
6WRS�WKH�5XQ�DV�
QHHGHG�

6FUROO�WKURXJK�
FDSWXUHG�WUDIILF�
DQG�VWDWLVWLFV�

*R�WR�VSHFLILF�
IUDPHV�RU�
WLPHVWDPSV�LQ�
FDSWXUHG�GDWD�

3ULQW�VWDWLVWLFV�RU�
IUDPH�GDWD�
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6XSSOLHG�7HVWV

7R�PDNH�LW�HDVLHU�WR�FRQILJXUH��WKH�,QWHUQHW�$GYLVRU�$70�FRPHV�HTXLSSHG�
ZLWK�VXSSOLHG�WHVWV��6XSSOLHG�WHVWV��RU�§FDQQHG�WHVWV¨�DV�WKH\�DUH�VRPHWLPHV�
FDOOHG��DUH�OLVWLQJV�LQ�WKH�,QWHUQHW�$GYLVRU�PHQXV��LQ�WKH�:LQGRZV��GHVNWRS��
WKDW�DXWRPDWLFDOO\�VHW�XS�WKH�$GYLVRU�IRU�FRPPRQ�WHVW�VLWXDWLRQV�DQG�WKHQ�
VWDUW�WKH�,QWHUQHW�$GYLVRU�$70�DSSOLFDWLRQ��6XSSOLHG�WHVWV�VHW�XS�WKH�SK\VLFDO�
LQWHUIDFH��GHFRGH�FKDUDFWHULVWLFV��KDUGZDUH�ILOWHUV�FRXQWHUV��DQG�RWKHU�
DQDO\VLV�SDUDPHWHUV�VR�\RX�GRQªW�KDYH�WR��<RX�FDQ�DOVR�XVH�VXSSOLHG�WHVWV�DV�
WHPSODWHV�IRU�FXVWRP�WHVWV�RI�\RXU�RZQ��

<RX�PD\�KDYH�WR�ILQH�WXQH�WKH�FRQILJXUDWLRQ�SURYLGHG�E\�WKH�VXSSOLHG�WHVW��RU�
SURYLGH�DGGLWLRQDO�VSHFLILF�SDUDPHWHUV�WR�WKH�DQDO\VLV�\RX�SODQ�WR�SHUIRUP�

6WDUW�DQ�,QWHUQHW�$GYLVRU�$70�
DSSOLFDWLRQ�E\�VHOHFWLQJ�WKH�WHVW�
WKDW�PRVW�FORVHO\�PDWFKHV�\RXU�
PHDVXUHPHQW�QHHGV�



2 

*HWWLQJ�6WDUWHG

• ,QVWDOOLQJ�,QWHUIDFH�0RGXOHV�DQG�6RIWZDUH��SDJH ���
• 6WDUWLQJ�WKH�$SSOLFDWLRQ��SDJH ���
• &RQILJXULQJ�WKH�,QVWUXPHQW��SDJH ����
• 6WDUWLQJ�D�7HVW�DQG�9LHZLQJ�WKH�5HVXOWV��SDJH ����
• )LQGLQJ�0RUH�,QIRUPDWLRQ��SDJH ����
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*HWWLQJ�6WDUWHG

7KLV�FKDSWHU�GHVFULEHV�WKH�VWHSV�\RX�XVH�WR�VWDUW�WHVWLQJ�ZLWK�WKH�
,QWHUQHW�$GYLVRU�$70�

7KHUH�DUH�VRPH�VWHSV�\RX�SHUIRUP�HDFK�WLPH�\RX�VWDUW�WHVWLQJ�\RXU�
QHWZRUN��2WKHU�VWHSV�\RX�GR�RQO\�RQH�WLPH�RU�MXVW�FKHFN�WKDW�D�VWHS�
\RX�SHUIRUPHG�SUHYLRXVO\�LV�VWLOO�YDOLG�

1 Install the undercradle and 
slide-in module you plan to 
use. Install software if 
necessary.

8VH�WKH�0DLQIUDPH�)HDWXUHV�
*XLGH�WR�FRQQHFW�WKH�
PDLQIUDPH��XQGHUFUDGOH��
DQG�VOLGH�LQ�PRGXOHV�
8VH�WKH�&'�520�6RIWZDUH�
,QVWDOODWLRQ�*XLGH�WR�LQVWDOO�
RU�DGG�VRIWZDUH�

2 Start an Internet Advisor 
ATM application using one 
of the supplied tests. You 
can also start the 
application with no 
specific configuration.
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3 Connect to the 
network.

4 Fine-tune the 
configuration provided 
by the supplied test.
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5 Start the test and 
view results in any of 
the measurement 
views.
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Getting Started
Installing Interface Modules and Software

,QVWDOOLQJ�,QWHUIDFH�0RGXOHV�DQG�6RIWZDUH

Interface Module 
installation

7R�XVH�WKH�,QWHUQHW�$GYLVRU�$70��\RX�PD\�KDYH�WR�LQVWDOO�DQ�LQWHUIDFH�PRGXOH�IRU�
WKH�VSHFLILF�SK\VLFDO�LQWHUIDFH�WR�ZKLFK�\RX�LQWHQG�WR�FRQQHFW��,I�WKLV�LWHP�LV�QRW�
DOUHDG\�FRQQHFWHG�WR�\RXU�$GYLVRU��UHIHU�WR�WKH�0DLQIUDPH�)HDWXUHV�JXLGH�IRU�
LQVWUXFWLRQV��

CAU T I O N 7R�DYRLG�GDPDJH�WR�\RXU�KDUGZDUH��EH�VXUH�WKH�,QWHUQHW�$GYLVRU�SRZHU�VZLWFK�LV�
VHW�WR�2II�EHIRUH�UHPRYLQJ�RU�LQVWDOOLQJ�LQWHUIDFH�PRGXOHV�

Software Installation 1HZ�,QWHUQHW�$GYLVRUV�DUH�VKLSSHG�ZLWK�WKHLU�DSSOLFDWLRQ�VRIWZDUH�LQVWDOOHG�RQ�WKH�
KDUG�GULYH��+RZHYHU��VRIWZDUH�XSJUDGHV�UHTXLUH�WKDW�\RX�LQVWDOO�QHZ�,QWHUQHW�
$GYLVRU�DSSOLFDWLRQV��QHZ�YHUVLRQV�RI�:LQGRZV��RU�ERWK��

7R�LQVWDOO�WKH�,QWHUQHW�$GYLVRU�$70�VRIWZDUH��ILUVW�UHPRYH�DQ\�DWWDFKHG�
XQGHUFUDGOH�DQG�WKHQ�XVH�WKH�LQVWUXFWLRQV�LQ�WKH�+3�,QWHUQHW�$GYLVRU�6RIWZDUH�
,QVWDOODWLRQ�*XLGH�VXSSOLHG�ZLWK�WKH�,QWHUQHW�$GYLVRU�VRIWZDUH�&'�

,I�\RX�DUH�LQVWDOOLQJ�RWKHU�DSSOLFDWLRQV��IROORZ�WKH�LQVWUXFWLRQV�SURYLGHG�ZLWK�WKDW�
VRIWZDUH�

CAU T I O N %H�VXUH�WR�VDYH�DQ\�PHDVXUHPHQW�DQG�FRQILJXUDWLRQ�ILOHV�\RX�KDYH�FUHDWHG�WR�D�
IORSS\�GLVN�EHIRUH�LQVWDOOLQJ�QHZ�,QWHUQHW�$GYLVRU�$70�VRIWZDUH�
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6WDUWLQJ�WKH�$SSOLFDWLRQ

Start and configure the 
Internet Advisor ATM 
using a supplied test

7R�VWDUW�DQ�,QWHUQHW�$GYLVRU�$70�DSSOLFDWLRQ��VHOHFW�D�VXSSOLHG�WHVW�IURP�WKH�6WDUW�
PHQXV�LQ�WKH�:LQGRZV�GHVNWRS��6XSSOLHG�WHVWV�VWDUW�DQG�FRQILJXUH�WKH�,QWHUQHW�
$GYLVRU�IRU�VSHFLILF�JURXSV�RI�PHDVXUHPHQWV��

Note 7KH�ILUVW�WLPH�\RX�VWDUW�WKH�,QWHUQHW�$GYLVRU�$70�VRIWZDUH�VKLSSHG�IURP
+HZOHWW�3DFNDUG��\RX�ZLOO�EH�UHTXLUHG�WR�SURYLGH�VRPH�UHJLVWUDWLRQ�LQIRUPDWLRQ��
6HYHUDO�GLDORJ�ER[HV�SURPSW�\RX�IRU�LQIRUPDWLRQ�VXFK�DV�XVHU�QDPH��FRPSDQ\�
QDPH��HWF��<RX�FDQ�DFFHSW�WKH�GHIDXOW�VHOHFWLRQV�E\�SUHVVLQJ�(17(5��,Q�DGGLWLRQ��
\RX�ZLOO�EH�SURPSWHG�IRU�DQ�DXWKHQWLFLW\�QXPEHU��7KH�QXPEHU�\RX�VKRXOG�HQWHU�LV�
ORFDWHG�RQ�WKH�IURQW�FRYHU�RI�WKH�:LQGRZV����*HWWLQJ�6WDUWHG�ERRN�VKLSSHG�ZLWK�
\RXU�,QWHUQHW�$GYLVRU��

1 Select ATM 
Analysis and then 
ATM Test 
Configurations

3 Select the test that 
most closely matches 
your measurement 
needs.

2 Select the physical 
interface.

:LWK�WKHVH�WZR�VHOHFWLRQV��\RX�FDQ�DOVR�VWDUW�WKH�,QWHUQHW�$GYLVRU�$70�
ZLWK�D�JHQHULF�FRQILJXUDWLRQ�WKDW�\RX�FDQ�DOWHU�IRU�\RXU�VSHFLILF�QHHGV��
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Getting Started
Connecting to the Network

&RQQHFWLQJ�WR�WKH�1HWZRUN

7KHUH�DUH�D�QXPEHU�RI�ZD\V�WR�FRQQHFW�WKH�,QWHUQHW�$GYLVRU�$70�WR�WKH�QHWZRUN��
HDFK�RI�ZKLFK�GHSHQGV�RQ�WKH�NLQG�RI�DQDO\VLV�\RX�SODQ�WR�SHUIRUP��7KLV�SDUW�RI�
WKH�FKDSWHU�GHVFULEHV��LQ�JHQHUDO�WHUPV��WKH�NLQGV�RI�FRQQHFWLRQV�WKDW�DUH�PRVW�
RIWHQ�XVHG��7KH�,QWHUQHW�$GYLVRUªV�RQOLQH�KHOS�FRQWDLQV�GHWDLOHG�FRQQHFWLRQ�
GLDJUDPV�VRUWHG�DFFRUGLQJ�WR�SK\VLFDO�LQWHUIDFH�DQG�QHWZRUN�DQDO\VLV�W\SH��

Note 7KH�W\SH�RI�FRQQHFWLRQ�\RX�XVH�DIIHFWV�KRZ�WKH�,QWHUQHW�$GYLVRUªV�SK\VLFDO�
LQWHUIDFH�LV�FRQILJXUHG��7KH�FRQQHFWLRQ�GLDJUDPV�LQ�WKH�RQOLQH�KHOS�SURYLGH�WKH�
QHFHVVDU\�FRQILJXUDWLRQ�LQIRUPDWLRQ�
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0RQLWRU�&RQQHFWLRQV

7KH�PRVW�FRPPRQ�FRQQHFWLRQV�DUH�WKRVH�XVHG�IRU�SDVVLYH�PRQLWRULQJ��7KHUH�DUH�
WZR�W\SHV��SDWFK�SDQHO�FRQQHFWLRQV�DQG�SDVV�WKURXJK�EULGJHG�FRQQHFWLRQV�

Patch Panel 
Connections

0DQ\�$70�LQVWDOODWLRQV�SURYLGH�GHGLFDWHG�SDWFK�SDQHOV�WKDW�DUH�XVHG�WR�PRQLWRU�
QHWZRUN�WUDIILF�QRQ�LQWUXVLYHO\��7KHVH�PRQLWRU�SRUWV�DUH�XVXDOO\�ORFDWHG�DW�
'68V�&68V��QHWZRUN�VZLWFKHV��RU�DW�NH\�SRLQWV�WKURXJKRXW�D�QHWZRUN��7KH�
,QWHUQHW�$GYLVRU�LV�PRVW�RIWHQ�FRQQHFWHG�EHWZHHQ�VXEVFULEHU�HQG�XVHU�HTXLSPHQW�
DQG�FHQWUDO�RIILFH�VZLWFKHV��EXW�LV�DOVR�XVHG�LQ�VHUYLFH�SURYLGHUªV�EDFNERQH�
QHWZRUNV��

/LQH�3RUW����,Q�

/LQH�2XW

(TXLSPHQW�3RUW���
�2XW�

&HQWUDO�2IILFH�(TXLSPHQW�
�VZLWFK��HWF��

6XEVFULEHU�(TXLSPHQW�
�URXWHU��3%;��HWF��

(TXLSPHQW�2XW

3DWFK�3DQHO��'68�&68��
2SWLFDO�6SOLWWHU��HWF�

2&��F��'6���(���7���RU�(�
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Pass-Through/Bridged 
Connections

6RPHWLPHV�LW�LV�QHFHVVDU\�WR�SDVV�WKH�QHWZRUN�WUDIILF�WKURXJK�WKH�,QWHUQHW�$GYLVRU��
7KLV�LV�RIWHQ�WKH�FDVH�ZKHQ�D�GHGLFDWHG�SDWFK�SDQHO�LV�QRW�DYDLODEOH��'HSHQGLQJ�RQ�
WKH�SK\VLFDO�LQWHUIDFH�\RX�DUH�XVLQJ��QHWZRUN�VLJQDOV�PD\�EH�UHJHQHUDWHG�E\�WKH�
$GYLVRU��6HWWLQJ�XS�WKLV�W\SH�RI�FRQQHFWLRQ�UHTXLUHV�QHWZRUN�FRQQHFWLRQV�WR�EH�
EURXJKW�GRZQ�

3OHDVH�UHIHU�WR�WKH�,QWHUQHW�$GYLVRU�$70ªV�RQOLQH�KHOS�IRU�GHWDLOHG�FRQQHFWLRQ�
GLDJUDPV�IRU�DOO�RI�WKH�VXSSRUWHG�SK\VLFDO�LQWHUIDFHV�

2&��F��'6���(���7���(�

/LQH�3RUW����,Q�
(TXLSPHQW�3RUW����,Q�

/LQH�3RUW����2XW�

(TXLSPHQW�3RUW����2XW�

/LQH�6LJQDOV

&HQWUDO�2IILFH�(TXLSPHQW�
�VZLWFK��HWF��

6XEVFULEHU�(TXLSPHQW�
�URXWHU��3%;��HWF��

(TSW�6LJQDOV

/LQH�6LJQDOV
(TSW�6LJQDOV
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6LPXODWLRQ��&HOO�/RVV�'HOD\��6LJQDOLQJ��%(57�&RQQHFWLRQV

7HVWLQJ�WKDW�UHTXLUHV�WKH�,QWHUQHW�$GYLVRU�WR�WUDQVPLW�WUDIILF�RQWR�WKH�QHWZRUN�
XVHV�FRQQHFWLRQV�VRPHZKDW�GLIIHUHQW�WKDQ�WKRVH�XVHG�E\�SDVVLYH�PRQLWRULQJ��)RU�
WKH�PRVW�SDUW��WKHVH�FRQQHFWLRQV�WHUPLQDWH�D�WUDQVPLVVLRQ�SDWK�

Terminated 
Connections

7HUPLQDWHG�FRQQHFWLRQV�DUH�XVHG�ZKHQ�WKH�,QWHUQHW�$GYLVRU�UHSODFHV�D�GHYLFH�RQ�
HLWKHU�HQG�RI�D�QHWZRUN�VHJPHQW��IRU�H[DPSOH��ZKHQ�WKH�$GYLVRU�LV�XVHG�WR�
HPXODWH�FXVWRPHU�SUHPLVHV�HTXLSPHQW�LQ�FRQYHUVDWLRQ�ZLWK�D�QHWZRUN�VZLWFK��
7KHVH�FRQQHFWLRQ�PHWKRGV�GR�QRW�DOORZ�QHWZRUN�WUDIILF�WR�EH�WUDQVPLWWHG�WR�
GHYLFHV�EH\RQG�WKH�,QWHUQHW�$GYLVRU�

&HQWUDO�2IILFH�(TXLSPHQW�
�VZLWFK��HWF��

6XEVFULEHU�(TXLSPHQW�
�URXWHU��3%;��HWF��

2&��F��'6���(���7���(�

/LQH�3RUW����,Q�

(TXLSPHQW�3RUW����2XW�

/LQH�3RUW����2XW�

(TXLSPHQW�3RUW����,Q�

,QWHUQHW�$GYLVRU�DFWLQJ�DV�&HQWUDO�2IILFH�(TXLSPHQW

,QWHUQHW�$GYLVRU�DFWLQJ�DV�6XEVFULEHU�(TXLSPHQW
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Getting Started
Configuring the Instrument

&RQILJXULQJ�WKH�,QVWUXPHQW

(YHQ�WKRXJK�VWDUWLQJ�ZLWK�D�VXSSOLHG�WHVW�FRQILJXUHV�VRPH�DVSHFWV�RI�WKH�,QWHUQHW�
$GYLVRU�$70��\RX�ZLOO�VWLOO�QHHG�WR�FRQILJXUH�SDUDPHWHUV�VSHFLILF�WR�WKH�LQWHUIDFH�
DQG�RU�PHDVXUHPHQW��$OO�FRQILJXUDWLRQ�SDUDPHWHUV�FDQ�EH�VDYHG�DQG�UHXVHG�ODWHU��

7KH�SK\VLFDO�LQWHUIDFH�LV�DXWR�GHWHFWHG�DQG�GLVSOD\HG�LQ�WKH�,QWHUIDFH�7\SH�
OLVW�ER[��<RX�FDQ�VHW�WKH�$GYLVRU·V�DQDO\VLV�PRGH�DQG�SK\VLFDO�LQWHUIDFH�
SDUDPHWHUV�WR�PDWFK�WKH�QHWZRUN�\RX�LQWHQG�WR�WHVW�

8VLQJ�WKHVH�IROGHUV��\RX�FDQ�VHW�
XS�DQDO\VLV�SDUDPHWHUV�VXFK�DV�
KRZ�WKH�$GYLVRU�GHFRGHV��ILOWHUV��
FRXQWV��DQG�ORJV�LQFRPLQJ�WUDIILF��
<RX�FDQ�DOVR�VHW�XS�VLPXODWLRQ��
SROLFLQJ��FHOO�ORVV�GHOD\��4R6���
DQG�VLJQDOLQJ�WHVW�SDUDPHWHUV�



Getting Started
Starting a Test and Viewing the Results
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6WDUWLQJ�D�7HVW�DQG�9LHZLQJ�WKH�5HVXOWV

2QFH�\RX�KDYH�VHOHFWHG�D�WHVW��FRQQHFWHG�WR�WKH�QHWZRUN��DQG�ILQH�WXQHG�WKH�
FRQILJXUDWLRQ��LI�QHFHVVDU\���\RX�FDQ�VWDUW�WKH�WHVW�DQG�YLHZ�GDWD�LQ�WKH�,QWHUQHW�
$GYLVRUªV�PHDVXUHPHQW�YLHZV��

6WDUWV�WKH�UXQ� 'LVSOD\V�YDULRXV�W\SHV�RI�
PHDVXUHPHQWV�

6HH�VWDWLVWLFV��LQ�JUDSKV�
DQG�VSUHDGVKHHWV��DQG�
GHFRGHG�WUDIILF�
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Getting Started
Finding More Information

)LQGLQJ�0RUH�,QIRUPDWLRQ

Internet Advisor ATM 
online help

7KH�,QWHUQHW�$GYLVRU�$70�KDV�DQ�H[WHQVLYH�RQOLQH�KHOS�V\VWHP��<RX�FDQ�TXLFNO\�
ILQG�LQIRUPDWLRQ�IRU�WKH�FXUUHQWO\�GLVSOD\HG�PHDVXUHPHQW�YLHZ�RU�GLDORJ�ER[�E\�
SUHVVLQJ�F1��

<RX�FDQ�DOVR�EURZVH�WKH�KHOS�V\VWHP�XVLQJ�WKH�KHOS�PHQX�ZKLFK�SURYLGHV�DFFHVV�
WR�WKH�7DEOH�RI�&RQWHQWV��,QGH[��DQG�)XOO�7H[W�6HDUFK�IHDWXUH�

Sample Tests 7KH�QH[W�FKDSWHU�LQ�WKLV�ERRN�GHVFULEHV�H[DPSOHV�RI�XVLQJ�WKH�$GYLVRU�WR�PDNH�
PHDVXUHPHQWV�RQ�\RXU�QHWZRUN�

Other Internet Advisor 
Books

(DFK�RI�WKH�WHFKQRORJLHV�WKDW�FDQ�EH�WHVWHG�ZLWK�WKH�,QWHUQHW�$GYLVRU�KDV�D�
VHSDUDWH�*HWWLQJ�6WDUWHG�PDQXDO��8VH�WKH�DSSURSULDWH�*HWWLQJ�6WDUWHG�PDQXDO�
ZKHQ�\RX�QHHG�WR�WHVW�DQRWKHU�QHWZRUN�WHFKQRORJ\�

Windows online help <RX�FDQ�ILQG�LQIRUPDWLRQ�RQ�JHQHUDO�:LQGRZV�RSHUDWLRQ�IURP�WKH�RQOLQH�KHOS�
WXWRULDO���$ERXW�:LQGRZV�����,W�LV�D�JRRG�LGHD�WR�VSHQG�D�IHZ�PLQXWHV�OHDUQLQJ�WKH�
EDVLF�IXQFWLRQV�DQG�WHUPLQRORJ\�DVVRFLDWHG�ZLWK�WKLV�HQYLURQPHQW�

+HOS�IRU�WKH�DFWLYH�
PHDVXUHPHQW�YLHZ�RU�
GLDORJ�ER[�LV�RUJDQL]HG�
XVLQJ�WKH�2YHUYLHZ��+RZ�
7R��DQG�'HWDLOV�EXWWRQV�



Getting Started
Finding More Information
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6DPSOH�7HVWV

• 9HULI\LQJ�&RUUHFW�7UDIILF�6KDSLQJ�8VLQJ�3ROLFLQJ��SDJH ���
• 7HVWLQJ�69&�6LJQDOLQJ�DQG�/$1�(PXODWLRQ��SDJH ���
• 7HVWLQJ�4XDOLW\�RI�6HUYLFH�3DUDPHWHUV��4R6��ZLWK�&HOO�/RVV���&HOO�'HOD\��

SDJH ����



���

6DPSOH�7HVWV

7KLV�FKDSWHU�SURYLGHV�WKUHH�H[DPSOHV�RI�KRZ�WR�XVH�WKH�,QWHUQHW�
$GYLVRU�WR�DQDO\]H�$70�WUDIILF�DQG�VROYH�$70�QHWZRUN�SUREOHPV��7KH�
IROORZLQJ�H[DPSOHV�DUH�GHVLJQHG�WR�JLYH�\RX�D�EDVLF�XQGHUVWDQGLQJ�RI�
WKH�$70�$GYLVRUªV�RSHUDWLRQ�DQG�IHDWXUHV��

• 9HULI\LQJ�7UDIILF�6KDSLQJ�ZLWK�WKH�3ROLFLQJ�0HDVXUHPHQW��WKLV�WHVW�LV�
D�PRQLWRU�WHVW�WKDW�FORVHO\�PDWFKHV�PRVW�RWKHU�PRQLWRU�RQO\�WHVW�
VFHQDULRV�

• 7HVWLQJ�6ZLWFKHG�9LUWXDO�&LUFXLW�6HW�8S�DQG�/$1�(PXODWLRQ�-RLQ�
3URFHVVHV

• 0HDVXULQJ�.H\�4R6�3DUDPHWHUV�ZLWK�D�&HOO�/RVV�&HOO�'HOD\�7HVW

To learn more... )RU�PRUH�LQIRUPDWLRQ�DERXW�KRZ�WR�XVH�WKH�IHDWXUHV�RI�WKH�,QWHUQHW�
$GYLVRU��UHIHU�WR�WKH�§+RZ�'R�,���¨�VHFWLRQ�RI�WKH�RQOLQH�KHOS��<RX�FDQ�
DOVR�SUHVV�)��ZKLOH�LQ�WKH�,QWHUQHW�$GYLVRU�$70�DSSOLFDWLRQ�WR�JHW�
VSHFLILF�LQIRUPDWLRQ�DERXW�WKH�ZLQGRZ��PHDVXUHPHQW�YLHZ��RU�GLDORJ�
ER[�\RX�DUH�ORRNLQJ�DW�
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Sample Tests
Verifying Correct Traffic Shaping Using Policing

9HULI\LQJ�&RUUHFW�7UDIILF�6KDSLQJ�8VLQJ�3ROLFLQJ

7KLV�H[DPSOH�WHVWV�ZKHWKHU�$70�WUDIILF�WUDQVPLWWHG�IURP�DQ�HQG�XVHU�GHYLFH�
�$70�ZRUNVWDWLRQ�RU�URXWHU��LV�VKDSHG�DSSURSULDWHO\�LQ�RUGHU�WR�FRQIRUP�WR�WKH�
FRQWUDFW�SDUDPHWHUV�EHLQJ�XVHG�E\�WKH�QHWZRUNªV�HGJH�VZLWFK��,Q�RWKHU�ZRUGV��\RX�
ZLOO�EH�DEOH�WR�VHH�KRZ�WUDIILF�ZLOO�EH�KDQGOHG�E\�WKH�QHWZRUNªV�©SROLFLQJª�DOJRULWKPV�
EHIRUH�WKDW�WUDIILF�LV�DFWXDOO\�SODFHG�RQ�WKH�QHWZRUN��7R�GR�WKLV��ZH�ZLOO�PRQLWRU�
QHWZRUN�WUDIILF�DW�D�'6��SDWFK�SDQHO�ORFDWHG�EHWZHHQ�DQ�$70�URXWHU�DQG�DQ�$70�
VZLWFK��6SHFLILFDOO\��ZH�ZLOO��

• &RQQHFW�WR�WKH�QHWZRUN�
• &RQILJXUH�WKH�,QWHUQHW�$GYLVRU�IRU�3ROLFLQJ�DFFRUGLQJ�WR�WKH�WUDIILF�FRQWUDFW�

SDUDPHWHUV�NQRZQ�WR�EH�XVHG�E\�WKH�QHWZRUN�
• 6WDUW�WKH�WHVW�DQG�FKHFN�WR�VHH�ZKHWKHU�WKH�WUDIILF�FRQIRUPV�WR�WKH�FRQWUDFW�

SDUDPHWHUV�

7R�EHJLQ��\RX�QHHG�WR�KDYH�LQVWDOOHG�D�'6��LQWHUIDFH�PRGXOH�LQWR�WKH�,QWHUQHW�
$GYLVRU��JRQH�WR�WKH�ORFDWLRQ�ZKHUH�\RX�ZLOO�FRQQHFW�WKH�$GYLVRU�WR�WKH�QHWZRUN��
DQG�WXUQHG�WKH�$GYLVRU�RQ�

Note 7KLV�H[DPSOH�UHSUHVHQWV�D�FRPPRQ�WURXEOHVKRRWLQJ�PHWKRG�DQG�FDQ�EH�PRGLILHG�
WR�VXLW�PDQ\�RWKHU�WHVW�VLWXDWLRQV�



Sample Tests
Verifying Correct Traffic Shaping Using Policing
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1 Select the Policing test as shown here.
7KLV�WHVW�FRQILJXUHV�WKH�$GYLVRU�WR�PRQLWRU�
LQFRPLQJ�WUDIILF�WR�YHULI\�ZKHWKHU�LW�FRQIRUPV�
WR�WKH�QHWZRUN·V�WUDIILF�FRQWUDFW�SDUDPHWHUV�
1RWH��3ROLFLQJ�LV�VXSSRUWHG�ZLWK�ODWHU�
YHUVLRQV�RI�WKH�2&��F��'6��(���DQG�873�
PRGXOHV�RQO\��

2 Look in the online help for the DS3 Monitoring and 
Policing connection. This is the most common 
connection used for this kind of analysis. 
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Sample Tests
Verifying Correct Traffic Shaping Using Policing

3 Confirm and fine-tune (if 
necessary) the physical 
interface and run mode 
configuration provided by 
the Policing supplied test. 

7KH�,QWHUIDFH�7\SH�LV�
'6��

7KH�5XQ�0RGH�LV�VHW�IRU�
3ROLFLQJ��7KH�5XQ�0RGH�FDQ�EH�
FKDQJHG�WR�SHUIRUP�RWKHU�
W\SHV�RI�DQDO\VLV�

<RX�PD\�QHHG�WR�VHW�RWKHU�
SK\VLFDO�LQWHUIDFH�SDUDPHWHUV�
WR�PDWFK�WKH�QHWZRUN�\RX�
LQWHQG�WR�WHVW�



Sample Tests
Verifying Correct Traffic Shaping Using Policing
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5 Select the VP.VC you want to monitor and the 
Generic Cell Rate Algorithm (GCRA) used by 
the network you are testing.
,Q�WKLV�FDVH��WKH�FRQVWDQW�ELW�UDWH��&%5���¶VLQJOH�
EXFNHW·�DOJRULWKP�LV�VHOHFWHG�

6 Set the Peak Cell Rate (PCR) and the Cell Delay 
Variation Tolerance (CDVT) values.
7KH�SROLFLQJ�IXQFWLRQ�RQ�WKH�$70�VZLWFK�LV�VHW�WR�D�
3&5�RU�������FHOOV�VHF�DQG�D�&'97�RI��������XVHF��
%HFDXVH�WKH�$GYLVRU�XVHV�,78�7�VWDQGDUG�YDOXHV��DQG�
EHFDXVH�ZH�ZDQW�DFFXUDWH�PHDVXUHPHQWV��WKH�VHWWLQJ�
XVHG�KHUH�LV�������FHOOV�VHF�DQG��������XVHF�

4 Bring the Policing folder to the front so 
you can configure measurement-specific 
parameters. 
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Sample Tests
Verifying Correct Traffic Shaping Using Policing

7 Start the test. The Policing Statistics 
view will be displayed automatically. 

1RWH��LQ�PDQ\�WURXEOHVKRRWLQJ�VFHQDULRV�\RX�ZRXOG�RIWHQ�
XVH�RWKHU�PHDVXUHPHQW�YLHZV�WR�YHULI\�EDVLF�QHWZRUN�
RSHUDWLRQ��)RU�H[DPSOH��WKH�/LQH�6WDWXV�YLHZ�WHOOV�\RX�

WKH�FRQGLWLRQ�RI�WKH�SK\VLFDO�OD\HU��7KH�
/LQH�9LWDO�6WDWLVWLFV�YLHZ�VKRZV�JHQHUDO�
WKURXJKSXW�DQG�HUURU�VWDWLVWLFV��$QG�WKH�
93�9&�6WDWLVWLFV�YLHZ�VKRZV�\RX�
WKURXJKSXW�DQG�XWLOL]DWLRQ�IRU�LQGLYLGXDO�
93�9&V��)RU�WKLV�H[DPSOH��ZH�ZLOO�VNLS�
WKHVH�VWHSV�DQG�DVVXPH�WKH�JHQHUDO�
KHDOWK�RI�WKH�QHWZRUN�LV�JRRG�

)URP�WKH�VSUHDGVKHHW�DQG�WKH�JUDSK��\RX�FDQ�VHH�WKDW�
VRPH�FHOOV�DUH�¶QRQ�FRQIRUPLQJ·��,I�WKHVH�FHOOV�ZHUH�WR�EH�
WUDQVPLWWHG�RQWR�D�QHWZRUN�WKDW�XVHV�WKH�WUDIILF�FRQWUDFW�
SDUDPHWHUV�IRU�ZKLFK�WKH�$GYLVRU�LV�FRQILJXUHG��WKH\�
ZRXOG�EH�GLVFDUGHG��7KLV�LQGLFDWHV�WKDW�WKH�VHQGLQJ�GHYLFH�
QHHGV�WR�EH�UH�FRQILJXUHG�WR�VKDSH�LWV�WUDIILF�VR�LW�ZLOO�
FRQIRUP�WR�WKH�FRQWUDFW�SUHVHQW�RQ�WKH�QHWZRUN�



Sample Tests
Testing SVC Signaling and LAN Emulation
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7HVWLQJ�69&�6LJQDOLQJ�DQG�/$1�(PXODWLRQ

7KLV�H[DPSOH�VKRZV�KRZ�\RX�ZRXOG�VHW�XS�DQG�UXQ�WKH�,QWHUQHW�$GYLVRU�$70�LQ�
RUGHU�WR�WHVW�VZLWFKHG�YLUWXDO�FLUFXLW��69&��VLJQDOLQJ�DQG�/$1�HPXODWLRQ��/$1(��
SURFHVVHV�WKDW�RFFXU�RQ�DQ�2&��F�LQWHUIDFH�EHWZHHQ�D�/$1�(PXODWLRQ�6HUYHU��WKH�
QHWZRUN��DQG�D�/$1�(PXODWLRQ�&OLHQW��WKH�$GYLVRU���7KLV�H[DPSOH�FDQ�EH�DGDSWHG�
WR�WHVW�69&�RQO\�E\�VLPSO\�HOLPLQDWLQJ�WKH�/$1(�VSHFLILF�VWHSV��7KLV�H[DPSOH�ZLOO�
VKRZ�KRZ�WR�

• &RQQHFW�WR�WKH�QHWZRUN�
• &RQILJXUH�WKH�$GYLVRU�IRU�ERWK�69&�VLJQDOLQJ�DQG�/$1�HPXODWLRQ�
• 6WDUW�WKH�UXQ�DQG�FRQWURO�HDFK�VWHS�RI�WKH�69&�VHWXS�DQG�/$1(�MRLQ�SURFHVV�
• 9HULI\�WKDW�WKH�QHFHVVDU\�69&V�ZHUH�HVWDEOLVKHG�DQG�WKDW�WKH�HPXODWHG�/$1�

KDV�EHHQ�VXFFHVVIXOO\�MRLQHG�

7R�EHJLQ��\RX�QHHG�WR�KDYH�LQVWDOOHG�DQ�2&��F�LQWHUIDFH�PRGXOH�LQWR�WKH�,QWHUQHW�
$GYLVRU��JRQH�WR�WKH�ORFDWLRQ�ZKHUH�\RX�ZLOO�FRQQHFW�WKH�$GYLVRU�WR�WKH�QHWZRUN��
DQG�WXUQHG�WKH�$GYLVRU�RQ�

Note 7KH�ILUVW�WKUHH�VWHSV�VKRZQ�LQ�WKLV�H[DPSOH�UHSUHVHQW�D�FRPPRQ�WURXEOHVKRRWLQJ�
PHWKRG�DQG�FDQ�EH�PRGLILHG�WR�VXLW�PDQ\�RWKHU�WHVW�VLWXDWLRQV�
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Sample Tests
Testing SVC Signaling and LAN Emulation

1 Select the Signaling Emulation (User) test as shown 
here.
7KLV�WHVW�FRQILJXUHV�WKH�$GYLVRU�WR�WUDQVPLW�VLJQDOLQJ�
PHVVDJHV�RQ�3RUW����2XW��DQG�WR�UHVSRQG�WR�VLJQDOLQJ�
PHVVDJHV�UHFHLYHG�RQ�3RUW����,Q���<RX�ZLOO�QHHG�WR�
PDQXDOO\�FRQILJXUH�RWKHU�SDUDPHWHUV�ODWHU�LQ�WKLV�
SURFHVV��

2 Look in the online help for the connection necessary 
to perform this kind of analysis. In this case, it is 
the OC-3c Signaling (Port 1) connection. 



Sample Tests
Testing SVC Signaling and LAN Emulation
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3 Confirm and fine-tune (if 
necessary) the physical 
interface and run mode 
configuration provided by 
the Signaling Emulation 
(User) supplied test. 

7KH�,QWHUIDFH�7\SH�LV�
VHW�WR�2&��F�670���

7KH�5XQ�0RGH�LV�VHW�WR�
6LJQDOLQJ��3RUW�����7KLV�
PHDQV�WKH�$GYLVRU�ZLOO�
WUDQVPLW�RQ�3RUW���RI�WKH�
2&��F�LQWHUIDFH�PRGXOH�

7KH�7UDQVPLW�&ORFN�SDUDPHWHU�LV�VHW�WR�,QWHUQDO�DQG�WKH�
5HFHLYHU�0RGH�LV�VHW�WR�7HUPLQDWHG�
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Sample Tests
Testing SVC Signaling and LAN Emulation

4 Confirm signaling parameters provided by the supplied test. 
The Advisor’s LAN emulation capabilities require the 
Variant to be set to UNI 3.0 or 3.1 and the Direction set to 
User-to-Network. 

5 If necessary, configure 
the parameters of the 
information elements used 
in the SETUP messages 
sent by the Advisor.

8 Type in the MAC address the Advisor 
will use as it emulates the LAN 
Emulation Client (LEC).

9 Select the maximum frame size the emulated 
LAN supports and select Normal as the 
Initialization Method.

7 Type in the name of the emulated LAN you 
want to join. You can leave this box blank 
and the LANE configuration process will 
provide the name.

6 Since you will be 
performing LAN 
emulation 
testing, you need 
to enter an ESI-
SEL value for 
ILMI address 
registration, and 
place a check in 
the box to enable 
LANE.



Sample Tests
Testing SVC Signaling and LAN Emulation
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10 Start the test. The Signaling Results view is displayed automatically. You 
use the buttons in this view to control the test’s operation. 

1RWH��7KH�UHVXOWV�RI�VWHSV����
WKURXJK����DUH�VKRZQ�RQ�
WKH�QH[W�SDJH�

11 Establish the 
SSCOP 
signaling layer. 
The arrow must 
be green and 
pointing up 
before you can 
perform the 
next step.

13 Join the emulated LAN.12 Enable the ILMI stack. 
This step is required 
when you are performing 
LAN emulation testing 
and may be required for 
regular SVC signaling 
testing.

14 Once the SSCOP layer is 
established, you can cause the 
Advisor to send individual 
SETUP messages. You can also 
release all of the SVCs that 
have been set up during 
signaling and LAN emulation 
testing.
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Sample Tests
Testing SVC Signaling and LAN Emulation

15 View the results of the test.
7KHVH�DUURZV�DUH�
JUHHQ�DQG�SRLQWLQJ�
XS�WR�LQGLFDWH�WKDW�
WKH�FRUUHVSRQGLQJ�
RSHUDWLRQV��VWHSV�
��������DQG����RQ�
WKH�SUHYLRXV�SDJH��
ZHUH�VXFFHVVIXO��
<RX�FDQ�OHDYH�WKH�
HPXODWHG�/$1��
GLVDEOH�WKH�,/0,�
VWDFN��DQG�EULQJ�
GRZQ�WKH�66&23�
OD\HU�E\�FOLFNLQJ�WKH�
5HOHDVH�EXWWRQV�

6WDWLVWLFV�UHODWHG�WR�WKH�FDOOV�PDGH�
DUH�VKRZQ�LQ�WKLV�VSUHDGVKHHW��
1RWLFH�WKDW���FDOOV�RULJLQDWLQJ�IURP�
WKH�,QWHUQHW�$GYLVRU��7[���WUDQVPLW��
ZHUH�VXFFHVVIXOO\�PDGH��$OVR�QRWLFH�
WKDW���69&V�DUH�FXUUHQWO\�DFWLYH�RQ�
HDFK�VLGH�RI�WKH�WHVW�FRQQHFWLRQ��
VKRZLQJ�WKDW�69&V�WR�DQG�IURP�WKH�
/$1�(PXODWLRQ�6HUYHU��/(6��DQG�WKH�
%URDGFDVW�DQG�8QNQRZQ�6HUYHU�
�%86��DUH�DFWLYH��7KLV�LQGLFDWHV�WKDW�
WKH�HPXODWHG�/$1�ZDV�MRLQHG�
VXFFHVVIXOO\�

7UDFH�PHVVDJHV�VKRZ�LQWHUQDO�VWDWH�
WUDQVLWLRQV�DQG�PHVVDJHV�WKDW�
RFFXUUHG�ZKLOH�WKH�$GYLVRU��DFWLQJ�
DV�D�/(&��FRPPXQLFDWHG�ZLWK�WKH�
QHWZRUN��,Q�DGGLWLRQ��\RX�FDQ�ORRN�
DW�WKH�'HFRGH�YLHZ�WR�VHH�D�
GHFRGHG�YHUVLRQ�RI�DOO�WKH�FHOOV�
WUDQVPLWWHG�GXULQJ�WKH�SURFHVV�



Sample Tests
Testing Quality of Service Parameters (QoS) with Cell Loss / Cell Delay
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7HVWLQJ�4XDOLW\�RI�6HUYLFH�3DUDPHWHUV��4R6�
ZLWK�&HOO�/RVV���&HOO�'HOD\

7KLV�H[DPSOH�VKRZV�KRZ�\RX�ZRXOG�WHVW�FHOO�ORVV��FHOO�GHOD\��DQG�D�QXPEHU�RI�
RWKHU�LPSRUWDQW�4XDOLW\�RI�6HUYLFH��4R6��SDUDPHWHUV�DFURVV�VHYHUDO�$70�VZLWFKHV�
FRQQHFWHG�E\�DQ�2&��F�WUDQVPLVVLRQ�OLQH��7KLV�LV�WKH�NLQG�RI�PHDVXUHPHQW�WKDW�
PLJKW�EH�SHUIRUPHG�ZKHQ�QHZ�$70�VHUYLFH�LV�EHLQJ�SURYLVLRQHG�DQG�WKH�QHHG�WR�
EDVHOLQH�WKH�QHWZRUNªV�SHUIRUPDQFH�H[LVWV��7\SLFDOO\��\RX�ZLOO�XVH�WZR�,QWHUQHW�
$GYLVRUV��HDFK�WUDQVPLWWLQJ�WHVW�FHOOV�WR�WKH�RWKHU��LQ�RUGHU�WR�PDNH�WKH�
PHDVXUHPHQWV�IRU�ERWK�GLUHFWLRQV�RI�WUDQVPLVVLRQ�DQG�WR�PHDVXUH�4R6�SRLQW�WR�
SRLQW��7KLV�H[DPSOH�ZLOO�GHPRQVWUDWH�KRZ�WR��

• &RQQHFW�WKH�,QWHUQHW�$GYLVRU�WR�WKH�QHWZRUN�
• &RQILJXUH�WKH�FHOO�ORVV�DQG�FHOO�GHOD\�WHVW�WR�PDWFK�WKH�QHWZRUNªV�WUDIILF�

FRQWUDFW�
• 5XQ�WKH�WHVW�DQG�ORRN�DW�NH\�4R6�PHDVXUHPHQW�UHVXOWV�

7R�EHJLQ��\RX�QHHG�WR�KDYH�LQVWDOOHG�DQ�2&��F�LQWHUIDFH�PRGXOH�LQWR�WKH�,QWHUQHW�
$GYLVRU��JRQH�WR�WKH�ORFDWLRQ�ZKHUH�\RX�ZLOO�FRQQHFW�WKH�$GYLVRU�WR�WKH�QHWZRUN��
DQG�WXUQHG�WKH�$GYLVRU�RQ�

Note 7KH�,QWHUQHW�$GYLVRUªV�&HOO�/RVV�DQG�&HOO�'HOD\�PHDVXUHPHQW�LV�PRVW�DIIHFWLYH�LQ�
DQ�HQG�WR�HQG�PRGH��.HHS�WKLV�LQ�PLQG��WR�SHUIRUP�DQ�HQG�WR�HQG�PHDVXUHPHQW��
\RX�ZLOO�QHHG�WR�SHUIRUP�WKH�VWHSV�WKDW�IROORZ�IRU�WZR�$GYLVRUªV���RQH�RQ�ERWK�HQGV�
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Sample Tests
Testing Quality of Service Parameters (QoS) with Cell Loss / Cell Delay

1 Select the QoS (Shape Traffic to Test QoS) 
test as shown here.
7KLV�WHVW�FRQILJXUHV�WKH�,QWHUQHW�$GYLVRU�WR�
WUDQVPLW�2�����WHVW�FHOOV�IURP�3RUW����2XW���DQG�
UHFHLYH�DQG�DQDO\]H�WHVW�FHOOV�RQ�3RUW����,Q���

2 Look in the online help for the connection necessary 
to perform this kind of analysis. In this case, it is 
the OC-3c Cell Loss/Cell Delay (Port 1) connection. 



Sample Tests
Testing Quality of Service Parameters (QoS) with Cell Loss / Cell Delay
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3 Confirm and fine-tune (if 
necessary) the physical 
interface and run mode 
configuration provided by 
the QoS (Shape Traffic to 
Test QoS) supplied test. 

7KH�,QWHUIDFH�7\SH�LV�
VHW�WR�2&��F�670���

7KH�5XQ�0RGH�LV�VHW�WR�&HOO�
/RVV�'HOD\��3RUW�����7KLV�
PHDQV�WKH�$GYLVRU�ZLOO�
WUDQVPLW�RQ�3RUW���RI�WKH�
2&��F�LQWHUIDFH�PRGXOH�

7KH�7UDQVPLW�&ORFN�LV�VHW�
WR�5HFRYHUHG�PHDQLQJ�
WKDW�WKH�$GYLVRU�ZLOO�
GHULYH�LWV�FORFN�IURP�WKH�
QHWZRUN��7KLV�VHWWLQJ�LV�
XVHG�IRU�PRVW�&HOO�
/RVV�&HOO�'HOD\�
PHDVXUHPHQWV�
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Sample Tests
Testing Quality of Service Parameters (QoS) with Cell Loss / Cell Delay

7 Set the Traffic 
Contract Parameters 
used to shape the 
transmitted test cells.

4 Bring the Cell Loss/Cell Delay folder to 
the front so you can configure 
measurement-specific parameters.

5 Set the connection to End-to-End (Advisor-
to-Advisor).
5HPHPEHU��WKLV�PRGH�UHTXLUHV�WKH�XVH�RI�WZR�
,QWHUQHW�$GYLVRUV��,Q�VRPH�WHVW�VLWXDWLRQV��

/RRSEDFN�RU�
$GYLVRU�WR�2WKHU�
ZLOO�EH�
QHFHVVDU\�

6 Set the Transmit 
and Receive 
VP.VCs and the 
Cell Loss Priority 
(CLP) of the test 
cells.
7KH�$GYLVRU�ZLOO�
VHQG�WHVW�FHOOV�RXW�
RQ�WKH�7UDQVPLW�
93�9&�DQG�
PHDVXUH�WHVW�FHOOV�
DUULYLQJ�RQ�WKH�
5HFHLYH�93�9&�

8 Select the Generic Cell Rate Algorithm 
(GCRA), Peak Cell Rate (PCR), Cell Delay 
Variation Tolerance (CDVT), Sustained Cell 
Rate (SCR), Maximum Burst Size (MBS), and 
so on.
)RU�WKLV�H[DPSOH��D�¶GRXEOH�EXFNHW·��ZLWK�
WDJJLQJ��DOJRULWKP�LV�VHOHFWHG��DQG�W\SLFDO�
LQGLYLGXDO�SDUDPHWHUV�KDYH�EHHQ�GHILQHG��)RU�
WKLV�WHVW�WR�EH�DIIHFWLYH��WKHVH�YDOXHV�VKRXOG�EH�
VHW�DW�RU�MXVW�EHORZ�WKH�YDOXHV�GHILQHG�IRU�WKH�
QHWZRUN�\RX�DUH�PHDVXULQJ��
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9 Start the test. The Cell Loss/Delay Statistics view will be displayed 
automatically. 

7KH�&HOO�/RVV�'HOD\�6WDWLVWLFV�YLHZ�VKRZV�WKH�UHVXOWV�RI�PHDVXUHPHQWV�
PDGH�RQ�WKH�LQFRPLQJ�WHVW�FHOO�VWUHDP��$V�\RX�FDQ�VHH�LQ�WKLV�H[DPSOH��
QR�FHOO�ORVV�LV�RFFXUULQJ��WKHUH�LV�D�&HOO�'HOD\�9DULDWLRQ��&'9��UDQJH�RI�
�����PLFURVHFRQGV��DFFHSWDEOH�LQ�PRVW�FDVHV���DQG�QR�FHOOV�DUH�EHLQJ�
WDJJHG��7KLV�LQGLFDWHV�WKDW�WKH�WUDQVPLVVLRQ�SDWK�IURP�WKH�UHPRWH�
$GYLVRU�WR�WKLV�RQH�LV�SURYLGLQJ�WKH�4R6�WKDW�\RX�H[SHFW�
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,QGH[¥�

,QGH[

$
$$/, 1-2
$GDSWDWLRQ�/D\HU, 1-2
DGGUHVV�UHJLVWUDWLRQ, 1-13
DODUPV, 1-4
DQDO\VLV�VXSSRUWHG, 1-3
$70�/D\HU, 1-2
DXWKHQWLFLW\�QXPEHU, 2-6

%
%(57, 1-10
ELW�HUURU�UDWH�WHVWV, 1-10
ERRNV, 2-13

&
FDEOLQJ, 2-7
FDQQHG�WHVWV, 1-16, 2-6, 3-4, 3-9, 3-15
FDSWXUHG�WUDIILF�DQG�VWDWLVWLFV, 1-15
&'9, 1-12
FHOO�GHOD\�YDULDWLRQ, 1-12
&HOO�/RVV�'HOD\�6WDWLVWLFV�YLHZ, 1-12, 3-14
FHOO�WUDQVIHU�GHOD\, 1-12
FKDQQHO, 1-7
FRQILJXULQJ, 1-16, 2-11, 3-5, 3-6, 3-10, 3-11, 3-16
FRQQHFWLQJ�WR�WKH�QHWZRUN, 2-7, 3-4, 3-9, 3-15
FRXQWHUV, 1-6
&7', 1-12

'
GDWD, 2-12
'HFRGH�YLHZ, 1-8
'LVFRYHU�YLHZ, 1-7
'LVSOD\�)LOWHUV, 1-8
GLVSOD\LQJ�GDWD, 2-12
'6�, 1-3

(
(�, 1-3
(�, 1-3
HUURUV, 1-4, 1-5
H[DPSOHV, 3-2

)
ILOHV

ORDGLQJ, 1-15
VDYLQJ, 1-15

ILOWHUV�FRXQWHUV, 1-6

)LOWHUV�&RXQWHUV�6WDWLVWLFV�YLHZ, 1-6
)LQGLQJ�0RUH�,QIRUPDWLRQ, 2-13
)UDPH�5HOD\�ILOWHUV�FRXQWHUV, 1-6

*
*&5$, 3-17
*HWWLQJ�6WDUWHG, 2-2

+
KDUGZDUH�ILOWHUV�FRXQWHUV, 1-6
+HOS, 2-13, 3-4, 3-9, 3-15
+RZ�WR

JHW�VWDUWHG, 2-2

,
,/0,, 1-13
LQIRUPDWLRQ

JHWWLQJ�PRUH, 2-13
LQIRUPDWLRQ�HOHPHQWV��,(�, 1-13
LQVWDOOLQJ�VRIWZDUH, 2-5
LQWHUIDFH�PRGXOHV, 2-5
LQWHUIDFHV�VXSSRUWHG, 1-3
,QWURGXFWLRQ, 1-2
,3�ILOWHUV�FRXQWHUV, 1-6

/
/$1�HPXODWLRQ, 3-8
/$1�HPXODWLRQ��/$1(�, 1-13
ODXQFKLQJ�WKH�DSSOLFDWLRQ, 2-6
/('V, 1-4
/LQH�6WDWXV�YLHZ, 1-4
/LQH�9LWDO�6WDWLVWLFV�YLHZ, 1-5
ORDGLQJ�ILOHV, 1-15

0
PHDVXUHPHQWV

GLVSOD\LQJ, 2-12
H[DPSOHV�RI, 3-2

PRQLWRULQJ�WUDIILF, 2-12

1
QHWZRUN�FRQWUDFW�SDUDPHWHUV, 1-9
11,, 1-2

2
2&��F, 1-3
RQOLQH�+HOS, 2-13, 3-4, 3-9, 3-15



,QGH[¥�

,QGH[

2YHUYLHZ, 1-2, 2-2

3
SDWFK�SDQHO�FRQQHFWLRQ, 2-8
3&5, 3-17
3'8�ILOWHUV�FRXQWHUV, 1-6
SHUIRUPLQJ�WKH�PHDVXUHPHQW, 2-12
SK\VLFDO�OD\HU, 1-2, 1-4, 1-10
3ROLFLQJ, 1-9, 3-3
SRVW�SURFHVV�DQDO\VLV, 1-15
SULQWLQJ, 1-15
SURGXFW�VXSSRUW, ii
SURWRFROV�VXSSRUWHG, 1-2
SXEOLFDWLRQV, 2-13

4
4R6, 1-9, 1-12, 3-14
4XDOLW\�RI�6HUYLFH, 1-9, 1-12, 3-14

6
VDPSOH�WHVWV, 3-2
VDYLQJ�ILOHV, 1-15
6&5, 3-17
6HDUFK, 1-8
VHWWLQJ�XS, 2-11
VKDSLQJ, 1-9, 1-12, 3-3
6LJQDOLQJ�5HVXOWV�YLHZ, 1-13, 3-8
6LPXODWLRQ, 1-10
VRIWZDUH�XSJUDGLQJ�LQVWDOOLQJ, 2-5
VWDUWLQJ�D�WHVW, 2-12, 3-7, 3-12, 3-18
VWDUWLQJ�WKH�DSSOLFDWLRQ, 1-16, 2-6
VWDWLVWLFV, 1-4, 1-5, 1-6, 1-7, 1-9, 1-10, 1-12
VXSSOLHG�WHVWV, 1-16, 2-6, 3-4, 3-9, 3-15
69&, 1-13
VZLWFKHG�YLUWXDO�FLUFXLW, 1-13

7
7�, 1-3
WHVWV, 1-16, 3-2
WKURXJKSXW, 1-5, 1-6, 1-7
WUDIILF�JHQHUDWLRQ, 1-10
WUDIILF�VKDSLQJ, 1-9, 1-12, 3-3

8
XQGHUFUDGOHV, 2-5
81,, 1-2, 1-13
XSJUDGLQJ�VRIWZDUH, 2-5

XWLOL]DWLRQ, 1-5, 1-6, 1-7
873, 1-3

9
YHUVLRQ, ii
YLHZLQJ�WHVW�UHVXOWV, 2-12
93�9&�6WDWLVWLFV�YLHZ, 1-7

:
ZDUUDQW\, ii
ZLULQJ�GLDJUDPV, 2-7


