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Foreword to amendment A1 

This amendment to the European Standard EN 50346:2002 was prepared by the Technical Committee 
CENELEC TC 215, Electrotechnical aspects of telecommunication equipment. 

The text of the draft was submitted to the formal vote and was approved by CENELEC as amendment A1 
to EN 50346:2002 on 2007-10-01.  

The following dates were fixed: 

– latest date by which the amendment has to be  
 implemented at national level by publication of  
 an identical national standard or by endorsement 

 
 
(dop) 

 
 
2008-10-01 

– latest date by which the national standards conflicting 
 with the amendment have to be withdrawn  

 
(dow) 

 
2010-10-01 

This amendment has been prepared to reflect optical fibre cabling testing as specified in 
ISO/IEC 14763-3; furthermore, it introduces an XML schema to ease the exchange and further 
processing of data captured by field test equipment. As an integral element of this standard, an electronic 
version of the XML schema is provided in the format of an XSD file. 

__________ 
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Foreword to amendment A2   

This amendment to the European Standard EN 50346:2002 was prepared by the Technical Committee 
CENELEC TC 215, Electrotechnical aspects of telecommunication equipment. 

The text of the draft was submitted to the Unique Acceptance Procedure and was approved by CENELEC

The following dates were fixed: 

– latest date by which the amendment has to be  
 implemented at national level by publication of  
 an identical national standard or by endorsement 

 
 
(dop) 

 
 
2010-05-01 

– latest date by which the national standards conflicting 
 with the amendment have to be withdrawn  

 
(dow) 

 
2012-05-01 

This amendment has been prepared to align Clause 5 with the latest edition of EN 61935-1. In addition, 
requirements for measuring balanced cabling parameters ACR-F, PSANEXT, PSAACR-F and unbalanced 
parameters (LCL, TCL and ELTCTL) as well as coaxial cabling have been added. For the convenience of 
the reader, Clause 5 has been reproduced completely in this amendment. 

as amendment A2 to EN 50346:2002 on 2009-05-01. 
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,QWURGXFWLRQ

:LWKLQ SUHPLVHV� WKH LPSRUWDQFH RI WKH LQIRUPDWLRQ WHFKQRORJ\ FDEOLQJ LQIUDVWUXFWXUH LV VLPLODU WR WKDW RI
RWKHU IXQGDPHQWDO EXLOGLQJ XWLOLWLHV VXFK DV KHDWLQJ� OLJKWLQJ DQG PDLQV SRZHU VXSSOLHV� $V ZLWK RWKHU
XWLOLWLHV� LQWHUUXSWLRQV WR VHUYLFH FDQ KDYH VHULRXV LPSDFW� 3RRU TXDOLW\ RI VHUYLFH GXH WR ODFN RI SODQQLQJ�
XVH RI LQDSSURSULDWH FRPSRQHQWV� LQFRUUHFW LQVWDOODWLRQ� SRRU DGPLQLVWUDWLRQ RU LQDGHTXDWH VXSSRUW FDQ
WKUHDWHQ DQ RUJDQLVDWLRQ¶V HIIHFWLYHQHVV�

$ VHULHV RI (XURSHDQ 6WDQGDUGV KDYH EHHQ SUHSDUHG WR VXSSRUW WKH VXFFHVVIXO LQVWDOODWLRQ RI LQIRUPDWLRQ
WHFKQRORJ\ FDEOLQJ� 7KHVH DUH

� IRU VSHFLILFDWLRQ� LPSOHPHQWDWLRQ DQG RSHUDWLRQ ± (1 �������� (1 ������� DQG (1 �������� 

- for design - EN 50173 series and relevant application standards (for example, EN 50098-1 and  
EN 50098-2), 

Figure 1 and Table 1 show the schematic and contextual relationships between the standards produced by 
CLC/TC 215 for information technology cabling. 

EN 50173-1: Information technology: 
Generic cabling - General requirements

EN 50098-1: Customer premises 
cabling for information technology -
ISDN basic access

EN 50174-2: Information technology -
Cabling installation - Installation 
planning and practices inside buildings

EN 50174-3: Information technology -
Cabling installation - Installation 
planning and practices outside buildings

EN 50174-1: Information technology –
Cabling installation – Installation
specification and quality assurance

EN 50310: Application of equipotential
bonding and earthing in buildings with 
information technology equipment

EN 50098-2: Customer premises 
cabling for information technology -
2048 kbit/s ISDN primary access and 
leased line network interface

EN 50346: Information technology -
Cabling installation -
Testing of installed cabling

EN 50173-2: Information technology: 
Generic cabling - Office premises

EN 50173-3: Information technology: 
Generic cabling - Industrial premises

EN 50173-4: Information technology: 
Generic cabling - Homes

EN 50173-5: Information technology: 
Generic cabling - Data centres

EN 50173-1: Information technology: 
Generic cabling - General requirements

EN 50098-1: Customer premises 
cabling for information technology -
ISDN basic access

EN 50174-2: Information technology -
Cabling installation - Installation 
planning and practices inside buildings

EN 50174-3: Information technology -
Cabling installation - Installation 
planning and practices outside buildings

EN 50174-1: Information technology –
Cabling installation – Installation
specification and quality assurance

EN 50310: Application of equipotential
bonding and earthing in buildings with 
information technology equipment

EN 50098-2: Customer premises 
cabling for information technology -
2048 kbit/s ISDN primary access and 
leased line network interface

EN 50346: Information technology -
Cabling installation -
Testing of installed cabling

EN 50173-2: Information technology: 
Generic cabling - Office premises

EN 50173-3: Information technology: 
Generic cabling - Industrial premises

EN 50173-4: Information technology: 
Generic cabling - Homes

EN 50173-5: Information technology: 
Generic cabling - Data centres

 

Figure 1 – Schematic relationship between EN 50346 and other relevant standards 

#

$
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Table 1 – Contextual relationship between EN 50346 and other standards 
relevant for information technology cabling systems 

Building design 
phase 

Generic cabling 
design phase 

Specification phase Installation phase Operation phase 

EN 50310 EN 50173 series 
except  

EN 50173-4 

EN 50174-1  EN 50174-1 

5.2: Common bonding 
network (CBN) within 
a building 

6.3: AC distribution 
system and bonding 
of the protective 
conductor (TN-S) 

4: Structure 

5: Channel 
performance 

7: Cable requirements 

8: Connecting 
hardware 
requirements 

9: Requirements for 
cords and jumpers 

A: Link performance 
limits 

4: Requirements for 
specifiying installa-
tions of information 
technology cabling  

5: Requirements for 
installers of infor-
mation technology 
cabling 

 

 4: Requirements for 
specifying installations 
of information 
technology cabling 

  Planning phase   

 and 
EN 50173-4 

 
EN 50174-2 

 
EN 50174-2 

 

 4 and 5: Structure 

6: Channel 
performance 

8: Cable requirements 

9: Connecting 
hardware 
requirements 

10: Requirements for 
cords and jumpers 

A: Link performance 
limits 

4: Requirements for 
planning installations 
of information 
technology cabling 

6: Segregation of 
metallic information 
technology cabling 
and mains power 
cabling 

7: Electricity 
distribution systems 
and lightning 
protection 

 

5: Requirements for 
the installation of 
information 
technology cabling 

6: Segregation of 
metallic information 
technology cabling 
and mains power 
cabling 

 

  and 
EN 50174-3 

and 
EN 50174-3 

 

  and 
(for equipotential 

bonding) 
EN 50310 

and 
(for equipotential 

bonding) 
EN 50310 

 

  5.2: Common bonding 
network (CBN) within 
a building 

6.3: AC distribution 
system and bonding 
of the protective 
conductor (TN-S) 

5.2: Common bonding 
network (CBN) within 
a building 

6.3: AC distribution 
system and bonding 
of the protective 
conductor (TN-S) 

 

   and 
EN 50346 

 

   4: General 
requirements 

5: Test parameters for 
balanced cabling 

6: Test parameters for 
optical fibre cabling 
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7KLV (XURSHDQ 6WDQGDUG VSHFLILHV WKH UHTXLUHPHQWV IRU WKH WHVWLQJ RI LQVWDOOHG EDODQFHG FRSSHU DQG
RSWLFDO ILEUH FDEOLQJ� 6XFK WHVWLQJ LV FRPPRQO\ XQGHUWDNHQ DW FRQWUDFW LQWHUIDFHV DQG WKH UHTXLUHPHQWV RI
WKLV VWDQGDUG WDNH WKH IRUP RI GHILQHG WHVW SURFHGXUHV HQVXULQJ WKDW UHVXOWV REWDLQHG DUH UHOHYDQW�
UHSHDWDEOH DQG FUHGLEOH� 

7KHVH WHVW SURFHGXUHV PD\ EH

D� UHIHUHQFHG ZLWKLQ WKH LQVWDOODWLRQ VSHFLILFDWLRQ�

E� XVHG GXULQJ WKH LPSOHPHQWDWLRQ SKDVH RI WKH LQVWDOODWLRQ� 

F� XVHG GXULQJ WKH RSHUDWLRQDO SKDVH WR GLDJQRVH DSSOLFDWLRQ IDLOXUHV DW WKH FDEOLQJ OHYHO� 

7KLV VWDQGDUG GRHV QRW GHILQH ZKLFK WHVWV VKRXOG EH DSSOLHG RU WKH TXDQWLW\ RU SHUFHQWDJH RI LQVWDOOHG
FDEOLQJ WR EH WHVWHG� 7KH WHVW SDUDPHWHUV WR EH PHDVXUHG DQG WKH VDPSOLQJ OHYHOV WR EH DSSOLHG IRU D
SDUWLFXODU LQVWDOODWLRQ VKRXOG EH GHILQHG LQ WKH LQVWDOODWLRQ VSHFLILFDWLRQ DQG TXDOLW\ SODQV IRU WKDW
LQVWDOODWLRQ SUHSDUHG LQ DFFRUGDQFH ZLWK (1 ��������

� 6FRSH

7KLV VWDQGDUG VSHFLILHV SURFHGXUHV IRU WHVWLQJ WKH WUDQVPLVVLRQ SHUIRUPDQFH RI LQVWDOOHG LQIRUPDWLRQ
WHFKQRORJ\ FDEOLQJ LQ SUHPLVHV� 7KHVH SURFHGXUHV DSSO\ WR ERWK EDODQFHG FRSSHU DQG RSWLFDO ILEUH
FDEOLQJ� 

7KHVH WHVW SURFHGXUHV PD\ EH XVHG IRU

± DFFHSWDQFH WHVWLQJ DJDLQVW DJUHHG FDEOLQJ SHUIRUPDQFH OLPLWV� 

± YHULILFDWLRQ RI VSHFLILF DSSOLFDWLRQ VXSSRUW� 

± WKH LQYHVWLJDWLRQ RI IDXOWV� 

7KHVH WHVW SURFHGXUHV DUH QRW VXLWDEOH IRU FRPSRQHQWV RU FDEOH DVVHPEOLHV VXFK DV SDWFK FRUGV DQG
HTXLSPHQW FRUGV�

)RU HDFK WHVW SURFHGXUH WKLV VWDQGDUG VSHFLILHV

D� WHVW SDUDPHWHU� 

E� WKH WHVW PHWKRG�V��

F� WHVW V\VWHP� 

G� WHVW HTXLSPHQW� 

H� FDEOLQJ LQWHUIDFH DGDSWRU�

I� PHDVXUHPHQW SURFHGXUH� 

J� FDOLEUDWLRQ� 

K� LQWHUSUHWDWLRQ RI WHVW UHVXOWV�
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L� GRFXPHQWDWLRQ� 

/LPLWV IRU WKH SDUDPHWHUV XQGHU WHVW DUH VSHFLILHG LQ UHOHYDQW FDEOLQJ DQG DSSOLFDWLRQ VWDQGDUGV� 

� 1RUPDWLYH UHIHUHQFHV

7KLV (XURSHDQ 6WDQGDUG LQFRUSRUDWHV E\ GDWHG RU XQGDWHG UHIHUHQFH� SURYLVLRQV IURP RWKHU SXEOLFDWLRQV� 
7KHVH QRUPDWLYH UHIHUHQFHV DUH FLWHG DW WKH DSSURSULDWH SODFHV LQ WKH WH[W DQG WKH SXEOLFDWLRQV DUH OLVWHG
KHUHDIWHU� )RU GDWHG UHIHUHQFHV� VXEVHTXHQW DPHQGPHQWV WR RU UHYLVLRQV RI DQ\ RI WKHVH SXEOLFDWLRQV
DSSO\ WR WKLV (XURSHDQ 6WDQGDUG RQO\ ZKHQ LQFRUSRUDWHG LQ LW E\ DPHQGPHQW RU UHYLVLRQ� )RU XQGDWHG
UHIHUHQFHV WKH ODWHVW HGLWLRQ RI WKH SXEOLFDWLRQ UHIHUUHG WR DSSOLHV �LQFOXGLQJ DPHQGPHQWV��

(1 �������� 6DIHW\ RI ODVHU SURGXFWV � 3DUW �� (TXLSPHQW FODVVLILFDWLRQ� UHTXLUHPHQWV DQG XVHU¶V JXLGH
�,(& �������������

U6

*HQHU LF FDEOLQJ V\VWHPV ± 6SHFLILFDWLRQ IRU WKH WHVWLQJ RI EDODQFHG
FRPPXQLFDWLRQ FDEOLQJ LQ DFFRUGDQFH ZLWK (1 ����� ± 3DUW �� ,QVWDOOHG FDEOLQJ

!Text deleted" 

!ISO/IEC 14763-3, Information technology – Implementation and operation of customer premises 
cabling – Part 3: Testing of optical fibre cabling" 

# EN 61935-1:2009,$

#Text deleted$

EN 50173-1, Information technology – Generic cabling systems – Part 1: General requirements 

EN 50289-1-15, Communication cables – Specifications for test methods – Part 1-15: Electromagnetic 
performance – Coupling attenuation of links and channels (Laboratory conditions) 

EN 50289-1-16, Communication cables – Specifications for test methods – Part 1-16: Electromagnetic 
performance – Coupling attenuation of cable assemblies (Field conditions) 

#

$

� 'HILQLWLRQV� DEEUHYLDWLRQV DQG V\PEROV

��� 'HILQLWLRQV

)RU WKH SXUSRVHV RI WKLV (XURSHDQ 6WDQGDUG WKH IROORZLQJ GHILQLWLRQV DSSO\�

����� 
FDOLEUDWLRQ 
VHW RI RSHUDWLRQV WKDW HVWDEOLVK� XQGHU VSHFLILHG FRQGLWLRQV� WKH UHODWLRQVKLS EHWZHHQ YDOXHV RI TXDQWLWLHV
LQGLFDWHG E\ D PHDVXULQJ LQVWUXPHQW RU PHDVXULQJ V\VWHP DQG WKH FRUUHVSRQGLQJ YDOXHV UHDOLVHG E\
VWDQGDUGV

127( � 7KH UHVXOW RI D FDOLEUDWLRQ SHUPLWV HLWKHU WKH DVVLJQPHQW RI YDOXHV RI PHDVXUDQGV WR WKH LQGLFDWLRQV RU WKH GHWHUPLQDWLRQ RI
FRUUHFWLRQV ZLWK UHVSHFW WR LQGLFDWLRQV

127( �  $ FDOLEUDWLRQ PD\ DOVR GHWHUPLQH RWKHU PHWURORJLFDO SURSHUWLHV VXFK DV WKH HIIHFW RI LQIOXHQFH TXDQWLWLHV

127( � 7KH UHVXOW RI D FDOLEUDWLRQ PD\ EH UHFRUGHG LQ D GRFXPHQW� VRPHWLPHV FDOOHG D FDOLEUDWLRQ FHUWLILFDWH RU D FDOLEUDWLRQ UHSRUW

>(1 ,62 ������������ PRGLILHG@

FRQQHFWLRQ
PDWHG GHYLFH RU FRPELQDWLRQ RI GHYLFHV LQFOXGLQJ WHUPLQDWLRQV FRQQHFWLQJ WZR FDEOHV RU FDEOH HOHPHQWV
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����� 
FDEOLQJ LQWHUIDFH DGDSWRU
WHVW FRUGV DQG RWKHU FRPSRQHQWV XVHG WR FRQQHFW WHVW HTXLSPHQW WR WKH FDEOLQJ XQGHU WHVW

�����
FRQQHFWLRQ
PDWHG GHYLFH RU FRPELQDWLRQ RI GHYLFHV LQFOXGLQJ WHUPLQDWLRQV FRQQHFWLQJ WZR FDEOHV RU FDEOH HOHPHQWV

�����
FRQWUDFW LQWHUIDFH
SRLQW� LQ WLPH� DW ZKLFK WKH UHVSRQVLELOLW\ IRU WKH VXSSO\ RI WKH FDEOLQJ LQIUDVWUXFWXUH SDVVHV IURP RQH
RUJDQL]DWLRQ WR DQRWKHU

�����
HTXLSPHQW FRUG
FDEOH DVVHPEO\ HQDEOLQJ WKH DWWDFKPHQW RI WUDQVPLVVLRQ HTXLSPHQW DQG WHUPLQDO HTXLSPHQW WR D OLQN

127( ,Q WKH FDVH RI (1 �������� WKH HTXLSPHQW FRUG XVHG WR DWWDFK WHUPLQDO HTXLSPHQW DW WKH WHOHFRPPXQLFDWLRQV RXWOHW LV
WHUPHG DV WKH ZRUN DUHD FRUG

�����
IDLO UHVXOW
PHDVXUHG YDOXH ZKLFK IDLOV WR PHHW WKH VSHFLILHG UHTXLUHPHQW DQG ZKHUH WKH DEVROXWH YDOXH RI WKH
GLIIHUHQFH EHWZHHQ WKH PHDVXUHG YDOXH DQG WKH VSHFLILHG UHTXLUHPHQW LV JUHDWHU WKDQ WKH VWDWHG
PHDVXUHPHQW DFFXUDF\

�����
ORFDO WHVW HTXLSPHQW
WHVW HTXLSPHQW XVHG WR SHUIRUP RU FRQWURO WKH WHVW SURFHGXUH

�����
PDUJLQDO UHVXOW
PHDVXUHG YDOXH ZKLFK GLIIHUV IURP WKH VSHFLILHG UHTXLUHPHQW E\ DQ DPRXQW QRW H[FHHGLQJ WKH VWDWHG
PHDVXUHPHQW DFFXUDF\

�����
QRUPDOLVDWLRQ
SURFHVV RI DGMXVWLQJ UHIHUHQFH OHYHOV ZLWKLQ WKH WHVW V\VWHP WR HQVXUH WKDW WKH VWDWHG WHVW V\VWHP DFFXUDF\
LV DFKLHYHG

������
SDVV UHVXOW
PHDVXUHG YDOXH ZKLFK PHHWV WKH VSHFLILHG UHTXLUHPHQW DQG ZKHUH WKH DEVROXWH YDOXH RI WKH GLIIHUHQFH
EHWZHHQ WKH PHDVXUHG YDOXH DQG WKH VSHFLILHG UHTXLUHPHQW LV JUHDWHU WKDQ WKH VWDWHG PHDVXUHPHQW
DFFXUDF\

������
UHPRWH WHVW HTXLSPHQW
WHVW HTXLSPHQW DW WKH RSSRVLWH HQG RI WKH FDEOLQJ XQGHU WHVW WR WKH ORFDO WHVW HTXLSPHQW

127( 1RW DOO WHVWV UHTXLUH WKH XVH RI UHPRWH WHVW HTXLSPHQW

������
WHUPLQDWLRQ SRLQW
LQWHUIDFH HQDEOLQJ FRQQHFWLRQ WR WKH FDEOLQJ XQGHU WHVW
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������
WHVW FRUG
FDEOH DVVHPEO\ XVHG HLWKHU WR FRQQHFW WHVW HTXLSPHQW WR WKH FDEOLQJ XQGHU WHVW RU DV SDUW RI D WHVW
UHIHUHQFH PHDVXUHPHQW

������
WHVW RSHUDWRU
SHUVRQ RU RUJDQLVDWLRQ XQGHUWDNLQJ WKH WHVW LQ DFFRUGDQFH ZLWK LQVWUXFWLRQV SURYLGHG E\ WKH WHVW V\VWHP
GHVLJQHU

������
WHVW V\VWHP
WHVW HTXLSPHQW DQG FDEOLQJ LQWHUIDFH DGDSWRUV QHFHVVDU\ WR XQGHUWDNH D JLYHQ WHVW�PHDVXUHPHQW LQ
DFFRUGDQFH ZLWK WKH UHTXLUHPHQWV RI WKLV VWDQGDUG

������
WHVW V\VWHP GHVLJQHU
SHUVRQ RU RUJDQLVDWLRQ ZKLFK VXSSOLHV DQG VSHFLILHV WKH WHVW V\VWHP IRU D JLYHQ WHVW SURFHGXUH

127( 7KH WHVW V\VWHP GHVLJQHU FRXOG EH WKH VXSSOLHU RI WKH WHVW HTXLSPHQW LQ FRQMXQFWLRQ WKH QHFHVVDU\ FDEOLQJ LQWHUIDFH
DGDSWRUV� $OWHUQDWLYHO\ WKH WHVW V\VWHP GHVLJQHU FRXOG EH DQ LQGLYLGXDO ZKR VHOHFWV WKH WHVW HTXLSPHQW DQG GHILQHV WKH UHTXLUHPHQWV
IRU WKH FDEOLQJ LQWHUIDFH DGDSWRUV

��� $EEUHYLDWLRQV

$&5 $WWHQXDWLRQ WR FURVVWDON UDWLR

&35 &RXSOHG SRZHU UDWLR

(43 7UDQVPLVVLRQ RU WHUPLQDO HTXLSPHQW

(/)(;7 (TXDO OHYHO IDU HQG FURVVWDON ORVV

):+0 )XOO ZLGWK KDOI PD[LPXP

1(;7 1HDU HQG FURVVWDON ORVV

36$&5 3RZHU VXP DWWHQXDWLRQ FURVVWDON UDWLR

361(;7 3RZHU VXP QHDU HQG FURVVWDON ORVV

7(67 (43 7HVW HTXLSPHQW

ACR-F Attenuation to crosstalk ratio at the far-end 
ACR-N Attenuation to crosstalk ratio at the near-end 
ELTCTL Equal level transverse conversion transfer loss 
LCL Longitudinal conversion loss 
PSACR-F Power sum attenuation to crosstalk ratio at the far-end 
PSACR-N Power sum attenuation to crosstalk ratio at the near-end 
PSANEXT Power sum alien (exogenous) near-end crosstalk loss 
PSAACR-F Power sum attenuation to alien (exogenous) crosstalk ratio at the far-end 
TCL Transfer conversion loss 

#

$
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��� 6\PEROV

7HUPLQDWLRQ SRLQW

&RQQHFWLRQ

� *HQHUDO UHTXLUHPHQWV

��� /RFDWLRQ RI PHDVXUHPHQW �WHVW� LQWHUIDFHV

����� &DEOLQJ XQGHU WHVW

7KH FDEOLQJ XQGHU WHVW VKDOO EH HLWKHU D FKDQQHO RU D OLQN� 7HVWV DSSOLHG WR FKDQQHOV DUH JHQHUDOO\ XVHG IRU
DSSOLFDWLRQ WURXEOH�VKRRWLQJ� 7HVWV DSSOLHG WR OLQNV DUH JHQHUDOO\ XVHG WR YHULI\ WKH LQLWLDO SHUIRUPDQFH RI
WKH OLQN�

7HUPLQDWLRQ UHVLVWRUV VKDOO EH UHPRYHG IURP DOO WHUPLQDWLRQ SRLQWV FRQQHFWHG WR WKH FDEOLQJ XQGHU WHVW
XQOHVV UHTXLUHG E\ WKH WHVW PHWKRG� 

����� &KDQQHOV

$ FKDQQHO LV D VSHFLILF FRQILJXUDWLRQ RI IL[HG FDEOLQJ DQG IOH[LEOH FDEOHV �MXPSHUV� SDWFK FRUGV DQG
HTXLSPHQW FRUGV� WR ZKLFK WUDQVPLVVLRQ�WHUPLQDO HTXLSPHQW LV FRQQHFWHG �VHH )LJXUH ��� $OWKRXJK WKH
HTXLSPHQW FRUGV DUH WHUPLQDWHG DW ERWK HQGV� GHILQLWLRQV RI FKDQQHO SHUIRUPDQFH H[FOXGH WKH FRQQHFWLRQ
DW WKH WUDQVPLVVLRQ�WHUPLQDO HTXLSPHQW� 

&KDQQHO

(43(43

(TXLSPHQW
FRUG

(TXLSPHQW
FRUG

3DWFK FRUG

)LJXUH � ([DPSOH RI D FDEOLQJ FKDQQHO

����� /LQNV

$ FKDQQHO FRQWDLQV RQH RU PRUH FDEOLQJ OLQNV LQWHUFRQQHFWHG E\ MXPSHUV DQG FRUGV� $OWKRXJK HDFK HQG RI
D OLQN IHDWXUHV D WHUPLQDWLRQ SRLQW� GHILQLWLRQV RI OLQN SHUIRUPDQFH LQFOXGH WKH FRQQHFWLRQ DW WKHVH
WHUPLQDWLRQ SRLQWV �VHH )LJXUH ���

(43(43

(TXLSPHQW
FRUG

(TXLSPHQW
FRUG

3DWFK FRUG

)L[HG FDEOLQJ

/LQN

)LJXUH   � ([DPSOH RI D FDEOLQJ OLQN

2

3
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