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djw // CSE/EE 461, Winter 2000 L2.2

/DVW�7LPH�«

� :H�FRYHUHG�SURWRFROV��OD\HULQJ�DQG�UHIHUHQFH�PRGHOV

3K\VLFDO
/LQN

1HWZRUN
7UDQVSRUW
6HVVLRQ

3UHVHQWDWLRQ
$SSOLFDWLRQ

(WKHUQHW

,3
7&3

+773

´1HWVFDSHµ

The OSI Model Sample Protocol Stack
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7KLV�7LPH

� $�ORRN�DW�WKH�SK\VLFDO�OLQN�OD\HUV�
�� 0HGLD
�� /LPLWV�WR�WUDQVPLVVLRQ
�� (QFRGLQJ�ELWV�PHVVDJHV�LQWR�VLJQDOV
�� (UURU�GHWHFWLRQ�DQG�FRUUHFWLRQ

� .H\�)RFXV�
² +RZ�GR�ZH�VHQG�D�PHVVDJH�DFURVV�D�ZLUH"
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���'LIIHUHQW�.LQGV�RI�0HGLD

� :LUH
² 7ZLVWHG�SDLU��H�J���&$7��873�����Å ���0ESV�����P
² &RD[LDO�FDEOH��H�J��WKLQ�QHW�����Å ���0ESV�����P

� )LEHU
² 0XOWL�PRGH�����0ESV���NP
² 6LQJOH�PRGH������Å �����0ESV����NP

� :LUHOHVV
² ,QIUD�UHG��H�J���,5'$��a�0ESV
² 5)��H�J����������ZLUHOHVV�/$1V��%OXHWRRWK ����*+]�
² 0LFURZDYH��VDWHOOLWH��FHOO�SKRQHV��«
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:LUHV

� 6LJQDO�VXEMHFW�WR�
² $WWHQXDWLRQ��UHSHDWHUV�
² 'LVWRUWLRQ��IUHTXHQF\�DQG�GHOD\�
² 1RLVH��WKHUPDO��FURVVWDON��LPSXOVH�

B
freq

response ideal

actual
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([DPSOH��6TXDUH�:DYH

� 6TXDUH�ZDYH�FDQ�EH�GHFRPSRVHG�LQWR�D�VXP�RI�VLQHV�E\�
D�WHFKQLTXH�FDOOHG�)RXULHU�DQDO\VLV

sin(x) + sin(3x)/3 + sin(5x)/5 … 
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([DPSOH��6TXDUH�:DYH

� $GGLQJ�FRPSRQHQWV�EDFN�WRJHWKHU�JLYHV�VXFFHVVLYHO\�
EHWWHU�UHSUHVHQWDWLRQV�DOORZHG�E\�KLJKHU�EDQGZLGWKV

fundamental 1st + 3rd harmonic 5 terms …
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)LEHU

� /RQJ��WKLQ��SXUH�VWUDQG�RI�JODVV
² (QRUPRXV�EDQGZLGWK�DYDLODEOH��WHUDELWV�

� 0XOWL�PRGH�DOORZV�PDQ\�GLIIHUHQW�SDWKV��GLVSHUVLRQ
� &KURPDWLF�GLVSHUVLRQ�LI�PXOWLSOH�IUHTXHQFLHV

Light source
(LED, laser)

Light detector
(photodiode)
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:LUHOHVV

� 'LIIHUHQW�IUHTXHQFLHV�KDYH�GLIIHUHQW�SURSHUWLHV
� 6LJQDOV�VXEMHFW�WR�DWPRVSKHULF�HQYLURQPHQWDO�HIIHFWV

Freq (Hz)
104 106 108 1010 1012 1014

AM

Coax
Microwave

Satellite
Fiber

FM

Twisted
Pair TV

Radio UVMicrowave IR Light
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7UDQVPLVVLRQ�RI�'LJLWDO�'DWD

� 'LJLWDO� �GLVFUHWH��$QDORJ� �FRQWLQXRXV
� *HQHUDWH�DQDORJ�ZDYHIRUP��H�J���YROWDJH��IURP�GDWD�DW�

WUDQVPLWWHU�DQG�VDPSOH�WR�UHFRYHU�DW�UHFHLYHU

� :H�VHQG�UHFRYHU�V\PEROV�WKDW�DUH�PDSSHG�WR�ELWV��FRPLQJ�ODWHU�
² 6LJQDO�WUDQVLWLRQ�UDWH� �EDXG�UDWH��YHUVXV�ELW�UDWH

� 7KLV�LV�EDVHEDQG�WUDQVPLVVLRQ��'DWD�PRGXODWHG�RQWR�FDUULHUV�IRU�
EURDGEDQG�WUDQVPLVVLRQ��H�J���$0�)0�UDGLR

� ,·YH�RPLWWHG�WRQV��7DNH�D�VLJQDOV�FRXUVH�

0

1
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���/LPLWV�WR�7UDQVPLVVLRQ

� +RZ�IDVW�FDQ�ZH�VHQG�ELWV�GRZQ�D�ZLUH"
² /LPLWHG�E\�EDQGZLGWK�Å 1\TXLVW
² /LPLWHG�E\�QRLVH�Å 6KDQQRQ

� 7KHVH�DUH�WZR�IXQGDPHQWDO�UHVXOWV
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1\TXLVW�/LPLW��a�����

� )RU�D�QRLVHOHVV�FKDQQHO�ZLWK�EDQGZLGWK�%
� 6\PEROV�ZLOO�EH�GLVWRUWHG��DQG�VHQGLQJ�WRR�IDVW�OHDGV�WR�,QWHU�

V\PERO�,QWHUIHUHQFH��,6,�

� 7KH�PD[LPXP�UDWH�DW�ZKLFK�LW�LV�SRVVLEOH�WR�VHQG�LV�
5� ��%�V\PEROV�VHF
H�J����.+]�Å �.V\P�VHF

1

0 eye
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7DNLQJ�1RLVH�LQWR�$FFRXQW

� 1RLVH�OLPLWV�KRZ�PDQ\�VLJQDO�OHYHOV�ZH�
FDQ�VDIHO\��GLVWLQJXLVK�EHWZHHQ
² 6� �PD[�VLJQDO�DPS���1� �PD[�QRLVH�DPS�

� 7KH�QXPEHU�RI�ELWV�SHU�V\PERO�GHSHQGV�
RQ�WKH�QXPEHU�RI�VLJQDO�OHYHOV
² (�J����OHYHOV�LPSOLHV���ELWV���V\PERO�

0

1

2

3

N
S
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6KDQQRQ�/LPLW�������

� 1RLVH�H[SUHVVHG�DV�6LJQDO�WR�1RLVH�5DWLR��615�
615� ���ORJ

��
�VLJQDO���QRLVH��GHFLEHOV��G%�

² H�J�����G%�PHDQV�VLJQDO������WLPHV�DV�SRZHUIXO�DV�QRLVH

� )RU�D�QRLV\�FKDQQHO�ZLWK�JLYHQ�615�DQG�EDQGZLGWK�%��
WKH�PD[LPXP�UDWH�DW�ZKLFK�LW�LV�SRVVLEOH�WR�VHQG�LV�

&� �%�ORJ
�
�����615��ELWV�VHF

H�J��.+]�DQG���G%�615�Å ��.ESV
� 7KLV�LV�WKH�LQIRUPDWLRQ�FDUU\LQJ�FDSDFLW\�RI�WKH�

FKDQQHO��%DQGZLGWK�LV�RIWHQ�D�ORRVHO\�XVHG�WHUP�

djw // CSE/EE 461, Winter 2000 L2.15

$�1RWH�RQ�/DWHQF\

� +RZ�ORQJ�GRHV�LW�WDNH�WR�VHQG�D�PHVVDJH"

� 7ZR�WHUPV�
² 3URSDJDWLRQ�GHOD\�LV�D�IXQFWLRQ�OHQJWK�RI�ZLUH�

� '� �GLVWDQFH���VSHHG�RI�OLJKW�LQ�PHGLD
² 7UDQVPLVVLRQ�GHOD\�LV�D�IXQFWLRQ�HQFRGLQJ��PHVVDJH�OHQJWK�

� 7;� �PHVVDJH��ELWV����UDWH��ESV�
� ,Q�HIIHFW��VORZ�OLQNV�VWUHWFK�ELWV�RXW�LQ�WLPH�VSDFH

² /DWHU�ZH�ZLOO�VHH�TXHXLQJ�GHOD\�«

Delay D, Rate R

“bit”
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2QH�ZD\�/DWHQF\�([DPSOHV

� (LWKHU�D�VORZ�OLQN�RU�ORQJ�ZLUH�PDNHV�IRU�ODUJH�ODWHQF\

� 'LDOXS�ZLWK�D�PRGHP�
² '� ���PV��VD\���5� ���.ESV��0� ������E\WHV
² /DWHQF\� ���PV���������[��������[�������VHF� ����PV�

� &URVV�FRXQWU\�ZLWK�7��OLQH�
² '� ���PV��5� ���0ESV��0� ������E\WHV
² /DWHQF\� ���PV���������[����������[����������VHF� ���PV�
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���(QFRGLQJ�%LWV

� +RZ�WR�UHSUHVHQW�ELWV�DV�VLJQDOV"

� :H�ZLOO�ORRN�DW�WZR�SUREOHPV�
² &ORFN�UHFRYHU\

� :KHQ�WR�VDPSOH�WKH�VLJQDO�WR�UHFRYHU�ELWV
² )UDPLQJ

� +RZ�WR�UHFRJQL]H�WKH�ZKHQ�D�PHVVDJH�VWDUWV
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15=�DQG�15=,

� 6LPSOHVW�VFKHPH��15=��1RQ�UHWXUQ�WR�]HUR�
² 8VH�KLJK�ORZ�YROWDJHV��H�J���KLJK� ����ORZ� ��

� 9DULDWLRQ��15=,��15=��LQYHUW�RQ���
² 8VH�WUDQVLWLRQ�IRU��V��QR�WUDQVLWLRQ�IRU��V

� �H[DPSOH�IROORZLQJ�
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&ORFN�5HFRYHU\

� 3UREOHP��+RZ�GR�ZH�GLVWLQJXLVK�FRQVHFXWLYH��V�RU��V"
� ,I�ZH�VDPSOH�DW�WKH�ZURQJ�WLPH�ZH�JHW�JDUEDJH�«
� ,I�VHQGHU�DQG�UHFHLYHU�KDYH�H[DFW�FORFNV�QR�SUREOHP

² %XW�LQ�SUDFWLFH�WKH\�GULIW�VORZO\
� 7KLV�LV�WKH�SUREOHP�RI�FORFN�UHFRYHU\

� 3RVVLEOH�VROXWLRQV�
² 6HQG�VHSDUDWH�FORFN�VLJQDO�Å H[SHQVLYH
² .HHS�PHVVDJHV�VKRUW�Å OLPLWV�GDWD�UDWH
² (PEHG�FORFN�VLJQDO�LQ�GDWD�VLJQDO�Å RWKHU�FRGHV
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³$V\QFKURQRXV´�7UDQVPLVVLRQ

� $YRLG�WLPLQJ�SUREOHP�E\�VHQGLQJ�VKRUW��GHOLPLWHG�GDWD
² (�J���8$57V �W\SLFDOO\�XVHG�WR�FRQQHFW�\RXU�NH\ERDUG�

start
bit

5-8 data bits
stop
bits

0      0      1      1     1(idle)
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0DQFKHVWHU�&RGLQJ

� 0DNH�WUDQVLWLRQ�LQ�WKH�PLGGOH�RI�HYHU\�ELW�SHULRG
² /RZ�WR�KLJK�LV����KLJK�WR�ORZ�LV��
² 6LJQDO�UDWH�LV�WZLFH�WKH�ELW�UDWH
² 8VHG�RQ����0ESV�(WKHUQHW

� �H[DPSOH�IROORZLQJ�

� $GYDQWDJH��VHOI�FORFNLQJ
� 'LVDGYDQWDJH������HIILFLHQF\
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&RGLQJ�([DPSOHV

Bits

NRZ

Clock

Manchester

NRZI

0    0    1    0    1    1    1    1    0   1    0    0   0    0    1    0
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�%��%�&RGHV

� :H�ZDQW�WUDQVLWLRQV�DQG�HIILFLHQF\�«
� 6ROXWLRQ��PDS�GDWD�ELWV��ZKLFK�PD\�ODFN�WUDQVLWLRQV��

LQWR�FRGH�ELWV��ZKLFK�DUH�JXDUDQWHHG�WR�KDYH�WKHP�

� �%��%�FRGH�
² �����Å ������������Å �������« �����Å �����
² 1HYHU�PRUH�WKDQ�WKUHH�FRQVHFXWLYH��V�EDFN�WR�EDFN
² ����HIILFLHQF\

� 7KLV�FRGH�LV�XVHG�E\�/$1V�VXFK�DV�)'',�

djw // CSE/EE 461, Winter 2000 L2.24

)UDPLQJ

� 1HHG�WR�VHQG�PHVVDJH��QRW�MXVW�ELWV
² (YHQ�LI�ZH�NQRZ�ZKHUH�WKH�ELWV�DUH�ZH�VWLOO�QHHG�WR�

V\QFKURQL]H�RQ�WKH�VWDUW�RI�WKH�PHVVDJH
² &RPSOHWH�/LQN�OD\HU�PHVVDJHV�DUH�FDOOHG�IUDPHV

� &RPPRQ�DSSURDFK��6HQWLQHOV
² /RRN�IRU�VSHFLDO�FRQWURO�FRGH�WKDW�PDUNV�VWDUW�RI�IUDPH
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3RLQW�WR�3RLQW�3URWRFRO��333�

� ,(7)�VWDQGDUG��XVHG�IRU�GLDOXS�DQG�OHDVHG�OLQHV

� )ODJ�LQGLFDWHV�VWDUW�HQG�RI�IUDPH
� 2FFXUUHQFHV�RI�IODJ�LQVLGH�SD\ORDG�PXVW�EH�´VWXIIHGµ

² 5HSODFH�´IODJµ�ZLWK�´IODJ�IODJµ
² /HQJWK�RI�SD\ORDG�LV�GDWD�GHSHQGHQW�

Flag
01111110

(header)
Payload

(variable)
(trailer) Flag

01111110
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2WKHU�$SSURDFKHV

� 8VH�H[SOLFLW�E\WH�FRXQW�DIWHU�SUHDPEOH
² 0RUH�VXVFHSWLEOH�WR�HUURUV"

� 8VH�´LQYDOLGµ�FRGHZRUG
² (�J���SLFN�QRQ�GDWD��%��%�V\PERO��XVHG�IRU�)'',

� 621(7��´FORFNµ�EDVHG�IUDPLQJ
² 3HULRGLF�V\QF�ELWV�SOXV�YHU\�DFFXUDWH�FORFN
² 8VHG�H[WHQVLYHO\�LQ�WKH�WHOHFRPPXQLFDWLRQV�LQGXVWU\
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���(UURU�'HWHFWLRQ�&RUUHFWLRQ

� 1RLVH�FDQ�IOLS�VRPH�RI�WKH�ELWV�ZH�UHFHLYH
² $W�D�PLQLPXP�ZH�PXVW�EH�DEOH�WR�GHWHFW�ZKHQ�WKLV�RFFXUV

� %DVLF�DSSURDFK��DGG�UHGXQGDQW�GDWD
² (UURU�GHWHFWLRQ�FRGHV�DOORZ�HUURUV�WR�EH�UHFRJQL]HG
² (UURU�FRUUHFWLRQ�FRGHV�DOORZ�VRPH�HUURUV�WR�EH�UHSDLUHG�WRR
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0RWLYDWLQJ�([DPSOH

� /HW·V�MXVW�VHQG�WZR�FRSLHV��'LIIHUHQFHV�LPSO\�HUURUV�
� 4XHVWLRQ��&DQ�ZH�GR�DQ\�EHWWHU"

² :LWK�OHVV�RYHUKHDG
² &DWFK�PRUH�NLQGV�RI�HUURUV

� $QVZHU��<HV�² VWURQJHU�SURWHFWLRQ�ZLWK�IHZHU�ELWV
² %XW�ZH�FDQ·W�FDWFK�DOO�LQDGYHUWHQW�HUURUV��QRU�PDOLFLRXV�RQHV

� :H�ZLOO�ORRN�DW�EDVLF�EORFN�FRGHV
² .�ELWV�LQ��1�ELWV�RXW�LV�D��1�.��FRGH
² 6LPSOH��PHPRU\OHVV PDSSLQJ
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'HWHFWLRQ�YHUVXV�&RUUHFWLRQ

� 7ZR�VWUDWHJLHV�WR�FRUUHFW�HUURUV�
² (UURU�FRUUHFWLQJ�FRGHV�DQG�UHWUDQVPLVVLRQV��$54�

� 4XHVWLRQ��:KLFK�VKRXOG�ZH�FKRRVH"
� $QVZHU��'HSHQGV�RQ�HUURUV�DQG�FRVW�RI�UHFRYHU\�
� ([DPSOH��0HVVDJH�ZLWK������ELWV��3URE�ELW�HUURU�������

² ,I�UDQGRP�HUURUV��PRVW�PHVVDJHV�OLNHO\�WR�KDYH�DQ�HUURU
² ,I�EXUVWV�RI������HUURUV�W\SLFDO��RQO\���RU���SHU������PHVVDJHV

� 6DWHOOLWHV��UHDO�WLPH�PHGLD�WHQG�WR�XVH�HUURU�FRUUHFWLRQ
² &DOOHG�)RUZDUG�(UURU�&RUUHFWLRQ��)(&��LQ�VRPH�FRQWH[WV

� 5HWUDQVPLVVLRQV�W\SLFDOO\�DW�WKH�IUDPH�SDFNHW�OHYHO
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7KH�+DPPLQJ�'LVWDQFH

� 7R�GHWHFW�FRUUHFW�ELW�HUURUV��HUURUV�PXVW�QRW�WXUQ�RQH�
YDOLG�FRGHZRUG�LQWR�DQRWKHU�YDOLG�FRGHZRUG

� +DPPLQJ�GLVWDQFH�LV�WKH�QXPEHU�RI�ELW�GLIIHUHQFHV
² (�J��FRGH�����IRU��������IRU����+DPPLQJ�GLVWDQFH�LV��
² 7KLV�LV�WKH�QXPEHU�RI�HUURUV�QHHGHG�WR�WXUQ�RQH�LQWR�WKH�RWKHU
² +DPPLQJ�GLVWDQFH�RI�WKH�HQWLUH�FRGH�LV�PLQLPXP�RI�SDLUV

� )RU�FRGH�ZLWK�GLVWDQFH�G���
² G�HUURUV�FDQ�EH�GHWHFWHG��H�J�������������������������

� )RU�FRGH�ZLWK�GLVWDQFH��G���
² '�HUURUV�FDQ�EH�FRUUHFWHG��H�J�������Å ����LII�RQH�HUURU
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3DULW\

� 6WDUW�ZLWK�Q�ELWV�DQG�DGG�DQRWKHU�VR�WKDW�WKH�WRWDO�
QXPEHU�RI��V�LV�HYHQ��HYHQ�SDULW\�
² H�J����������Å ��������
² (DV\�WR�FRPSXWH�DV�;25�RI�DOO�LQSXW�ELWV

� :LOO�GHWHFW�DQ�RGG�QXPEHU�RI�ELW�HUURUV
² %XW�QRW�DQ�HYHQ�QXPEHU

� 'RHV�QRW�FRUUHFW�DQ\�HUURUV
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�'�3DULW\

� $GG�SDULW\�URZ�FROXPQ�WR�DUUD\�RI�ELWV

� 'HWHFWV�DOO���������ELW�HUURUV
� &RUUHFWV�DOO���ELW�HUURUV

0101001   1
1101001   0
1011110   1
0001110   1
0110100   1
1011111   0

1111011   0
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&KHFNVXPV

� 8VHG�LQ�,QWHUQHW�SURWRFROV��,3��,&03��7&3��8'3�
� %DVLF�,GHD��$GG�XS�WKH�GDWD�DQG�VHQG�LW�DORQJ�ZLWK�VXP

� $OJRULWKP�
² FKHFNVXP�LV�WKH��V�FRPSOHPHQW�RI�WKH��V�FRPSOHPHQW�VXP�RI�

WKH�GDWD�LQWHUSUHWHG����ELWV�DW�D�WLPH��IRU����ELW�7&3�8'3�
FKHFNVXP�

� �V�FRPSOHPHQW��IOLS�DOO�ELWV�WR�PDNH�QXPEHU�QHJDWLYH
² &RQVHTXHQFH��DGGLQJ�UHTXLUHV�FDUU\RXW�WR�EH�DGGHG�EDFN
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&KHFNVXP�([DPSOH

� 0HVVDJH�LV�H���I����������������I�
� �V�FRPSOHPHQW�VXP�LV��H�II
� 6R��V�FRPSOHPHQW�VXP�LV�H�����DGG�EDFN�FDUU\�
� 6R�FKHFNVXP�LV��DII��IOLS�DOO�ELWV�

� $GYDQWDJHV��IDVW�WR�FRPSXWH��LQFUHPHQWDO
� 'LVDGYDQWDJH��HUURU�GHWHFWLRQ�LVQ·W�VWURQJ
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&5&V��&\FOLF�5HGXQGDQF\�&KHFN�

� 6WURQJHU�SURWHFWLRQ�WKDQ�FKHFNVXPV
² 8VHG�ZLGHO\�LQ�SUDFWLFH��H�J���(WKHUQHW�&5&���
² (DVLO\�LPSOHPHQWHG�LQ�KDUGZDUH��;25V�DQG�VKLIWV�

� $OJRULWKP��*LYHQ�Q�ELWV�RI�GDWD��JHQHUDWH�D�N�ELW�FKHFN�
VHTXHQFH�WKDW�JLYHV�D�FRPELQHG�Q���N�ELWV�WKDW�DUH�
GLYLVLEOH�E\�D�SUH�GHILQHG�QXPEHU

� %DVHG�RQ�PDWKHPDWLFV�RI�ILQLWH�ILHOGV
² ´QXPEHUVµ�FRUUHVSRQG�WR�SRO\QRPLDOV��XVH�PRGXOR�DULWKPHWLF
² H�J��LQWHUSUHW����������DV�[� ��[� ��[� ��[�
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&5&�([DPSOH

� +RZ�GR�ZH�JHQHUDWH�WKH�FKHFN�VHTXHQFH"
² +DYH�RXU�PHVVDJH��H�J�������������P ��
² +DYH�WKH�GLYLVRU�SRO\QRPLDO��H�J���&�[� ������[� ��[� ��[���N ��
² :DQW�WR�PDNH�P���N�ELWV�GLYLVLEOH�E\�WKLV�GLYLVRU�«

² )LUVW��DGG�N�]HURV�WR�HQG�RI�PHVVDJH
² 7KHQ��GLYLGH�E\�&�[��WR�ILQG�WKH�UHPDLQGHU�«�
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([DPSOH�± 3RO\QRPLDO�'LYLVLRQ

Generator 1101
11111001
10011010000 Message
1101

1001
1101

1000
1101

1011
1101

1100
1101

1000
1101

101 Remainder
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([DPSOH�± 5HPDLQGHU�WR�&5&

� 6R�ZH�VHH�WKH�UHPDLQGHU�LV����
� 7KXV�WKH�]HUR�H[WHQGHG�PHVVDJH�² ����PXVW�EH�HYHQO\�

GLYLVLEOH�E\�&�[��
� 6R�SHUIRUP�WKH�VXEWUDFWLRQ�WR�GLVFRYHU�WKH�FKHFN�ELWV

² 6XEWUDFWLRQ�DGGLWLRQ�LV�;25�LQ�PRGXOR���DULWKPHWLF
² (�J���ZH�JHW�������������² ���� �����������
² 7KH�FKHFN�ELWV�DUH�����
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+RZ�LV�&�[��&KRVHQ"

� 0DWKHPDWLFDO�SURSHUWLHV�
² $OO���ELW�HUURUV�LI�QRQ�]HUR [N DQG�[� WHUPV
² $OO���ELW�HUURUV�LI�&�[��KDV�D�IDFWRU�ZLWK�DW�OHDVW�WKUHH�WHUPV
² $Q\�RGG�QXPEHU�RI�HUURUV�LI�&�[��KDV��[������DV�D�IDFWRU
² $Q\�EXUVW�HUURU���N�ELWV

� 7KHUH�DUH�VWDQGDUGL]HG�SRO\QRPLDOV�RI�GLIIHUHQW�GHJUHH�
WKDW�DUH�NQRZQ�WR�FDWFK�PDQ\�HUURUV
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6WDQGDUG�&5&�3RO\QRPLDOV

� &5&�� ���������
� &5&��� �����������
� &5&��� ������������
� &5&��� ����������������
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5HHG�6RORPRQ���%&+�&RGHV

� 5HHG�6RORPRQ�FRGHV�GHYHORSHG�WR�SURWHFW�GDWD�RQ�
PDJQHWLF�GLVNV

� 8VHG�IRU�&'V�DQG�FDEOH�PRGHPV�WRR
� 3URSHUW\���W�UHGXQGDQW�ELWV�FDQ�FRUUHFW�� �W�HUURUV�
� 0DWKHPDWLFV�VRPHZKDW�PRUH�LQYROYHG�«
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.H\�&RQFHSWV

� 'LIIHUHQW�PHGLD�KDYH�GLIIHUHQW�SURSHUWLHV
² $IIHFWV�KLJKHU�OD\HU�SURWRFROV

� 7KHUH�DUH�IXQGDPHQWDO�OLPLWV�WR�WUDQVPLVVLRQ
² 1\TXLVW�DQG�6KDQQRQ�OLPLWV

� 7R�VHQG�PHVVDJHV�LQ�SUDFWLFH�ZH�PXVW�VROYH�WKH�
SUREOHPV�RI�FORFN�UHFRYHU\�DQG�IUDPLQJ

� $QG�ZH�PXVW�EH�DEOH�WR�DW�OHDVW�GHWHFW�HUURUV


