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Preface
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ZLOO�JLYH�\RX�\HDUV�RI �WURXEOHIUHH�VHUYLFH�
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7KH�7HPSXV�*QWS�LV�D�SUHFLVLRQ�VHUYHU�RI �8QLYHUVDO�&RRUGLQDWHG�7LPH��87&��
WKDW�FDQ�EH�FRQQHFWHG�YLD�D�������%DVH�7�HWKHUQHW�SRUW�WR�DQ\�7&3�,3�QHW�
ZRUN�� �,Q� LWV�PRVW�EDVLF�RSHUDWLRQ�� LW�VHQGV�1HWZRUN�7LPH�3URWRFRO��173��

6LPSOH� 1HWZRUN� 7LPH� 3URWRFRO� �6173�� UHSO\� SDFNHWV� LQ� UHVSRQVH� WR� 173�6173�
UHTXHVW�SDFNHWV�ZKLFK�LW�KDV�UHFHLYHG�IURP�FOLHQWV���7KH�WLPHVWDPSV�LW�VHQGV�LQ�LWV�173�
6173�UHSO\�SDFNHWV�DUH�DFFXUDWH�WR�OHVV�WKDQ�RQH�KXQGUHG�PLFURVHFRQGV���173�6173�
FOLHQW�VRIWZDUH�LV�DYDLODEOH�IRU�YLUWXDOO\�DOO�RSHUDWLQJ�V\VWHPV�

7KH�7HPSXV�*QWS�LV�FRPSRVHG�RI �D�3UDHFLV�*QWS�*OREDO�3RVLWLRQLQJ�6\VWHP��*36��
WLPH�DQG�IUHTXHQF\�HQJLQH��DQ�,%0�3&�FRPSDWLEOH�VLQJOH�ERDUG�FRPSXWHU�ZLWK�IDQOHVV��
FRQYHFWLRQ�FRROHG�����0+]�&38�ZLWK�LQWHJUDO�HWKHUQHW�LQWHUIDFH��D�JUDSKLF�YDFXXP�
ÁXRUHVFHQW�GLVSOD\��D�NH\SDG��DQG�D�SRZHU�VXSSO\���1RQ�YRODWLOH�VWRUDJH�RI �WKH�HPEHG�
GHG�/LQX[�RSHUDWLQJ�V\VWHP�DQG�WKH�7HPSXV�*QWS�DSSOLFDWLRQ�VRIWZDUH�RQ�WKH�VLQJOH�
ERDUG�FRPSXWHU�LV�YLD�D�VROLG�VWDWH�)/$6+�GLVN�

)RU�PRUH�GHWDLOHG�LQIRUPDWLRQ�WKDW�LV�QRW�LQFOXGHG�LQ�WKLV�PDQXDO��DQG�OLQNV�WR�RWKHU�
VLWHV��SOHDVH�YLVLW�RXU�ZHEVLWH���KWWS���ZZZ�HQGUXQWHFKQRORJLHV�FRP���7KHUH�\RX�FDQ�DOVR�
GRZQORDG�ÀUPZDUH�XSJUDGHV��WKH�ODWHVW�PDQXDOV�DQG�RWKHU�GRFXPHQWDWLRQ�

GPS Timing--How it Works
7KH� WLPH� DQG� IUHTXHQF\� HQJLQH� LQ� WKH�7HPSXV�*QWS� UHFHLYHV�
WUDQVPLVVLRQV�IURP�VDWHOOLWHV�WKDW�DUH�RSHUDWLQJ�LQ�FRPSOLDQFH�ZLWK�
WKH�1DYVWDU�*36�,QWHUIDFH�&RQWURO�'RFXPHQW��,&'��NQRZQ�DV�
*36�,&'�������,W�VSHFLÀHV�WKH�UHFHLYHU�LQWHUIDFH�QHHGHG�WR�UH�

FHLYH�DQG�GHPRGXODWH�WKH�QDYLJDWLRQ�DQG�WLPH�WUDQVIHU�GDWD�FRQWDLQHG�LQ�WKH�*36�VDWHO�
OLWH�WUDQVPLVVLRQV���7KH�*36�QDYLJDWLRQ�V\VWHP�UHTXLUHV�D�PHDQV�RI �V\QFKURQL]LQJ�WKH�
VDWHOOLWH�WUDQVPLVVLRQV�WKURXJKRXW�WKH�FRQVWHOODWLRQ�VR�WKDW�DFFXUDWH�UHFHLYHU�WR�VDWHOOLWH�
UDQJH�PHDVXUHPHQWV�FDQ�EH�SHUIRUPHG�YLD�WLPH�RI�DUULYDO�PHDVXUHPHQWV�PDGH�DW�WKH�
UHFHLYHU�����)RU�WKH�SXUSRVHV�RI �ORFDWLQJ�WKH�UHFHLYHU��PHDVXUHPHQWV�RI �WKH�WLPHV�RI�DU�

Chapter
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Tempus Gntp Physical Description
Front Panel



WKLV�SRUW�WR�DQRWKHU�FRPSXWHU��
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q ��LV�WKH�QXPEHU�RI �'DWD�%LWV
q 1RQH�LV�WKH�3DULW\
q ��LV�WKH�QXPEHU�RI �6WRS�%LWV

$IWHU�FRQÀJXULQJ�WKHVH�SDUDPHWHUV�LQ�\RXU�WHUPLQDO��DSSO\�SRZHU�WR�WKH�7HPSXV�*QWS���
$IWHU� DERXW���� VHFRQGV�� \RXU� WHUPLQDO� VKRXOG�GLVSOD\� D� VHTXHQFH�RI �ERRW�PHVVDJHV�
VLPLODU�WR�WKHVH�

/,/2
/RZ�PHPRU\�������.E
ERRW�

7KHVH�WKUHH�OLQHV�DUH�WKH�/LQX[�/RDGHU��/,/2��ERRW�SURPSW���7KLV�SURPSW�ZLOO�WLPHRXW�
DIWHU���VHFRQGV�DQG�WKH�/LQX[�NHUQHO�DQG�WKH�IDFWRU\�GHIDXOW�7HPSXV�*QWS�URRW�ÀOH�V\V�
WHP�ZLOO�EH�ORDGHG���:KHQ�WKH�/LQX[�NHUQHO�LV�ORDGHG�IURP�WKH�)/$6+�GLVN�LQWR�5$0�
D�ORQJ�OLVW�RI �NHUQHO�JHQHUDWHG��LQIRUPDWLRQDO�PHVVDJHV�LV�GLVSOD\HG�DV�WKH�NHUQHO�EHJLQV�
H[HFXWLRQ�DQG�WKH�YDULRXV�GHYLFH�GULYHUV�DUH�LQLWLDOL]HG���

/RDGLQJ�7HPSXV*QWSB�����������������������������������������������
/LQX[�YHUVLRQ��������'2&��URRW#HQGUXQ����JFF�YHUVLRQ�HJFV������������������/LQX[�
�HJFV�������UHOHDVH�������)UL�-XQ�������������3'7�����
&DOLEUDWLQJ�GHOD\�ORRS����������%RJR0,36
0HPRU\�������N������N�DYDLODEOH�����N�NHUQHO�FRGH�����N�UHVHUYHG�����N�GDWD����N�
LQLW�
&KHFNLQJ�LI�WKLV�SURFHVVRU�KRQRXUV�WKH�:3�ELW�HYHQ�LQ�VXSHUYLVRU�PRGH����2N�
&38��&\UL[�&[���';�
&KHFNLQJ���������FRXSOLQJ����2.��)38�XVLQJ�H[FHSWLRQ����HUURU�UHSRUWLQJ�
&KHFNLQJ�µKOW¶�LQVWUXFWLRQ����2.�
326,;�FRQIRUPDQFH�WHVWLQJ�E\�81,),;
3&,��3&,�%,26�UHYLVLRQ������HQWU\�DW��[IE���
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,1,7��YHUVLRQ������ERRWLQJ
3DUDOOHOL]LQJ�IVFN�YHUVLRQ����������-XO������
H[W�IVBFKHFNBLIBPRXQW��1R�VXFK�¿OH�RU�GLUHFWRU\�ZKLOH�GHWHUPLQLQJ�ZKHWKHU�
�GHY�PV\V�ÀD��LV�PRXQWHG�
�GHY�PV\V�ÀD���FOHDQ��������¿OHV����������EORFNV
H[W�IVBFKHFNBLIBPRXQW��1R�VXFK�¿OH�RU�GLUHFWRU\�ZKLOH�GHWHUPLQLQJ�ZKHWKHU�
�GHY�PV\V�ÀD��LV�PRXQWHG�
�GHY�PV\V�ÀD���FOHDQ��������¿OHV���������EORFNV
�ÀD��ÀD��ÀD��ÀD��ÀD�
�GHY�PV\V�ÀD��R�ÀD�Q��ERRW�W\SH�H[W�ÀD����UZ�
�ÀD��ÀD��ÀD�
�GHY�PV\V�ÀD��RQ��ORJV�W\SH�H[W���UZ�
�SURF�RQ��SURF�W\SH�SURF��UZ�
KZFORFN��&DQ¶W�RSHQ��GHY�WW\���HUUQR ����1R�VXFK�GHYLFH�
,1,7��(QWHULQJ�UXQOHYHO���
(QWHULQJ�PXOWLXVHU���
$WWHPSWLQJ�WR�FRQ¿JXUH�HWK��E\�FRQWDFWLQJ�D�'+&3�VHUYHU���

$W�WKLV�SRLQW��LI �\RX�GR�QRW�KDYH�D�'+&3�VHUYHU�FRQÀJXUHG�RQ�\RXU�QHWZRUN�WKH�XQLW�
ZLOO�WLPH�RXW�DQG�SULQW�WKHVH�PHVVDJHV�

7HPSXV�*QWS�'+&3�&OLHQW�ZDV�XQDEOH�WR�¿QG�WKH�'+&3�6HUYHU�
)L[�WKH�SUREOHP�DQG�UH�ERRW�RU�VHW�XS�VWDWLF�,3�DGGUHVV
E\�UXQQLQJ�QHWFRQ¿J�
GQVGRPDLQQDPH��+RVW�QDPH�ORRNXS�IDLOXUH
�QRQH�

7KHQ�WKHVH�PHVVDJHV�DUH�SULQWHG��LQ�HLWKHU�FDVH�

$FWLYDWLQJ�,3Y��SDFNHW�IRUZDUGLQJ���
6WDUWLQJ�GDHPRQV���V\VORJG�NORJG�LQHWG
6WDUWLQJ�WKH�1HWZRUN�7LPH�3URWRFRO�GDHPRQ���
6WDUWLQJ�WKH�6103�GDHPRQ«
6WDUWLQJ�WKH�V\VWHP�ORJ¿OH�PDQDJHU���
6WDUWLQJ�WKH�V\VWHP�ZDWFKGRJ���ZRRI�
3&0�����&38
6WDUWLQJ�.H\SDG�'LVSOD\�3URFHVV

'XULQJ�WKLV�SURFHVV��WKH�IDFWRU\�GHIDXOW�7HPSXV*QWSB��URRW�ÀOH�V\VWHP�LV�ORDGHG�IURP�
)/$6+�GLVN�WR�DQ��0%�UDPGLVN�DQG�WKH�UHPDLQGHU�RI �WKH�ERRW�SURFHVV�FRPSOHWHV���$W�
WKLV�SRLQW��WKH�7HPSXV�*QWS�ORJLQ�SURPSW�LV�GLVSOD\HG�


�����������:HOFRPH�WR�7HPSXV�*QWS�FRQVROH�RQ���JQWS�\RXU�GRPDLQ
�����������7XH�)HE�������������������87&


JQWS�ORJLQ�
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SDVVZRUG�

WKH�VLJQ�RQ�PHVVDJH�LV�VKRZQ���,W�LGHQWLÀHV�WKH�KRVW�V\VWHP�DV�7HPSXV�*QWS�DQG�VKRZV�
WKH�VRIWZDUH�SDUW�QXPEHU��YHUVLRQ�DQG�EXLOG�GDWH�

7HPSXV�*QWS���������������Y������:HG�0D\�������������87&�����
7HPSXV�*QWS�!

7KLV�ODVW�OLQH�LV�WKH�VWDQGDUG�7HPSXV�*QWS�VKHOO�SURPSW���7KH�7HPSXV�*QWS�XVHV�WKH�
DVK�VKHOO��ZKLFK�LV�D�UHGXFHG�IXQFWLRQDOLW\��EDVK�FRPSDWLEOH�VKHOO���$IWHU�FRQÀJXULQJ�WKH�
XQLW��\RX�VKRXOG�FKDQJH�WKH�SDVVZRUGV�XVLQJ�WKH�JQWSSDVVZG�FRPPDQG�LVVXHG�IURP�
WKH�VKHOO�SURPSW�

,I �\RX�GR�QRW�VHH�FKDUDFWHUV�GLVSOD\HG�E\�\RXU�WHUPLQDO�SURJUDP�ZLWKLQ����VHFRQGV�DIWHU�
WKH�XQLW�LV�SRZHUHG�XS��\RX�PXVW�WURXEOHVKRRW�\RXU�VHWXS���$Q�LQFRUUHFWO\�ZLUHG�FDEOH�
RU� LQFRUUHFW�SRUW�VHWWLQJ� LQ�\RXU� WHUPLQDO�HPXODWLRQ�SURJUDP�DUH� WKH�PRVW�FRPPRQ�
SUREOHPV���5HIHU�WR�&KDSWHU���²�
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�����������������������������������������������������������������������������
����������7KH�7HPSXV�*QWS�QHWZRUN�FRQ¿JXUDWLRQ�KDV�EHHQ�XSGDWHG��������������
�����������������������������������������������������������������������������
�������������3OHDVH�UH�ERRW�QRZ�IRU�WKH�FKDQJHV�WR�WDNH�HIIHFW���������������
�����������������������������������������������������������������������������





Verify Network Conþguration
,I �\RX�KDYH�PDGH�FKDQJHV�WR�\RXU�QHWZRUN�FRQÀJXUDWLRQ�XVLQJ�
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7KH�7HPSXV�*QWS�SURYLGHV�ERWK�FOLHQW�DQG�VHUYHU�RSHUDWLRQ�XVLQJ�WHOQHW.��)RU�VHFX�
ULW\�UHDVRQV�DV�ZHOO�DV�WR�UHGXFH�WKH�PHPRU\�IRRWSULQW�LQ�WKH�7HPSXV�*QWS��RQO\�FOLHQW�
RSHUDWLRQ�LV�VXSSRUWHG�XVLQJ�IWS�

6HFXULW\�FRQVFLRXV�XVHUV�ZLOO�ZDQW�WR�XVH�VVK��WKH�VHFXUH�VKHOO�UHSODFHPHQW�IRU�WHOQHW��DV�
WKH�ORJLQ�PHDQV���7KH�FRPSDQLRQ�XWLOLW\��VFS�SURYLGHV�D�VHFXUH�UHSODFHPHQW�IRU�IWS�DV�
D�PHDQV�RI �WUDQVIHUULQJ�ÀOHV�WR�DQG�IURP�WKH�7HPSXV�*QWS���%RWK�RI �WKHVH�SURWRFROV�
DUH�VXSSRUWHG�LQ�WKH�7HPSXV�*QWS�YLD�WKH�2SHQ66+�LPSOHPHQWDWLRQV�IRU�/LQX[���5H�
IHU�WR�$SSHQGL[�$�²�6HFXULW\�IRU�PRUH�LQIRUPDWLRQ�DERXW�WKH�VHFXUH�VKHOO�SURWRFRO�DQG�LWV�
FRQÀJXUDWLRQ�

Using Telnet
:KHQ�HVWDEOLVKLQJ�D�WHOQHW�FRQQHFWLRQ�ZLWK�\RXU�7HPSXV�*QWS��ORJJLQJ�LQ�GLUHFWO\�DV�
URRW�LV�QRW�SHUPLWWHG���7KLV�LV�D�VHFXULW\�PHDVXUH�WKDW�PDNHV�LW�VOLJKWO\�PRUH�GLIÀFXOW�WR�
JDLQ�DFFHVV�E\�VLPSO\�WU\LQJ�SDVVZRUGV��VLQFH�LW�LV�DOVR�QHFHVVDU\�WR�NQRZ�WKH�QDPH�RI �
D�XVHU���:KHQ�\RX�LQLWLDWH�D�WHOQHW�VHVVLRQ�ZLWK�WKH�7HPSXV�*QWS��WKLV�EDQQHU�ZLOO�EH�
GLVSOD\HG�


�����������:HOFRPH�WR�7HPSXV�*QWS�WHOQHW�FRQVROH�RQ���JQWS�\RXU�GRPDLQ


*QWS�ORJLQ�

+HUH�\RX�PD\�ORJ�LQ�DV�´JQWSXVHUµ�ZLWK�SDVVZRUG�´3UDHFLVµ���:KHQ�ORJJHG�LQ�DV�´JQW�
SXVHUµ��\RX�PD\�FKHFN�VWDWXV�LQIRUPDWLRQ�DQG�YLHZ�ORJ�ÀOHV�EXW�\RX�ZLOO�QRW�EH�DEOH�WR�
PRGLI\�DQ\�V\VWHP�VHWWLQJV�RU�YLHZ�VHFXUH�ÀOHV���$IWHU�FRUUHFWO\�HQWHULQJ�WKH�SDVVZRUG�
DW�WKLV�SURPSW�

3DVVZRUG�

WKH�VLJQ�RQ�PHVVDJH�LV�VKRZQ���,W�LGHQWLÀHV�WKH�KRVW�V\VWHP�DV�7HPSXV�*QWS�DQG�VKRZV�
WKH�VRIWZDUH�SDUW�QXPEHU��YHUVLRQ�DQG�EXLOG�GDWH�

7HPSXV�*QWS���������������Y������:HG�0D\�������������87&�����
7HPSXV�*QWS�!

7KLV�ODVW�OLQH�LV�WKH�VWDQGDUG�7HPSXV�*QWS�VKHOO�SURPSW���7KH�7HPSXV�*QWS�XVHV�WKH�
DVK�VKHOO��ZKLFK�LV�D�UHGXFHG�IXQFWLRQDOLW\��EDVK�FRPSDWLEOH�VKHOO���$IWHU�FRQÀJXULQJ�WKH�
XQLW��\RX�VKRXOG�FKDQJH�WKH�SDVVZRUGV�XVLQJ�WKH�JQWSSDVVZG�FRPPDQG�LVVXHG�IURP�
WKH�VKHOO�SURPSW�

7R�JDLQ�URRW�DFFHVV��\RX�PXVW�QRZ�LVVXH�WKH�´VXSHU�XVHUµ�FRPPDQG�DW�WKH�VKHOO�SURPSW�

7HPSXV�*QWS�!�VX�URRW

<RX�ZLOO�WKHQ�EH�SURPSWHG�IRU�WKH�SDVVZRUG��ZKLFK�LV�´HQGUXQB�µ��DQG�EH�JUDQWHG�URRW�
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DFFHVV�WR�WKH�V\VWHP���7R�OHDYH�́ VXSHU�XVHUµ�PRGH��LVVXH�WKH�VKHOO�FRPPDQG�H[LW���,VVX�
LQJ�H[LW�DJDLQ�ZLOO�FORVH�WKH�WHOQHW�VHVVLRQ�

Using SSH
:KHQ�HVWDEOLVKLQJ�D�VVK�FRQQHFWLRQ�ZLWK�\RXU�7HPSXV�*QWS��ORJJLQJ�LQ�GLUHFWO\�DV�URRW�
LV��SHUPLWWHG���:KHQ�\RX�ORJ�LQ�DV�URRW�YLD�D�
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<RX�PD\�SHUIRUP�WKH�FRQÀJXUDWLRQ�IURP�HLWKHU�D�WHOQHW�RU�VVK�VHVVLRQ��WKH�IURQW�
SDQHO�NH\SDG��RU�WKH�ORFDO�56�����FRQVROH���

Conþguring NTP Using the Front-Panel Keypad
7R�FRQÀJXUH�173�XVLQJ�WKH�IURQW�SDQHO�NH\SDG�JR�WR�WKH�0DLQ�0HQX�GLVSOD\���3UHVV�
WKH�5,*+7�DUURZ�NH\�XQWLO�WKH�´173µ�VHOH@UR�
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(QWHU�WKH�NH\�������$6&,,�FKDUDFWHUV���(QG5XQB7HFKQRORJLHVB//&

:ULWLQJ�NH\�QXPEHU����DQG�.H\��(QG5XQB7HFKQRORJLHVB//&�WR�QWS�NH\V

(QWHU�D�NH\�QXPEHU�����������RU���WR�TXLW���

(QWHU�WKH�NH\�������$6&,,�FKDUDFWHUV���7HPSXVB*QWS

:ULWLQJ�NH\�QXPEHU����DQG�.H\��7HPSXVB*QWS�WR�QWS�NH\V�
(QWHU�D�NH\�QXPEHU�����������RU���WR�TXLW���
���173�$XWKHQWLFDWLRQ�&RQ¿JXUDWLRQ
'R�\RX�ZDQW�DXWKHQWLFDWLRQ�HQDEOHG�XVLQJ�VRPH�RU�DOO�RI�WKH�NH\V�LQ
WKH�QWS�NH\V�¿OH"��>\@HV��>Q@R��\

<RX�ZLOO�EH�SURPSWHG�IRU�NH\�QXPEHUV��������������WKDW�\RX�ZDQW�173�WR
³WUXVW´���7KH�NH\�QXPEHUV�\RX�HQWHU�PXVW�H[LVW�LQ�\RXU�QWS�NH\V�¿OH���,I�\RX
GR�QRW�ZDQW�WR�XVH�VRPH�RI�WKH�NH\V�LQ�\RXU�QWS�NH\V�¿OH��GR�QRW�HQWHU�WKHP
KHUH���173�ZLOO�WUHDW�WKRVH�NH\V�DV�³XQWUXVWHG´�

&OLHQWV�WKDW�XVH�DQ\�RI�WKH�³WUXVWHG´�NH\V�LQ�WKHLU�173�SROOLQJ�SDFNHWV�ZLOO
UHFHLYH�DXWKHQWLFDWHG�UHSOLHV�IURP�WKH�7HPSXV�*QWS���:KHQ�\RX�KDYH�HQWHUHG
DOO�RI�WKH�³WUXVWHG�NH\V´�WKDW�\RX�QHHG��HQWHU�]HUR�DW�WKH�QH[W�SURPSW�IRU�D
NH\�QXPEHU�

(QWHU�D�WUXVWHG�NH\�QXPEHU�����������RU���WR�TXLW���

(QWHU�D�WUXVWHG�NH\�QXPEHU�����������RU���WR�TXLW���

(QWHU�D�WUXVWHG�NH\�QXPEHU�����������RU���WR�TXLW���

���173�%URDGFDVW�0XOWLFDVW�&RQ¿JXUDWLRQ

:RXOG�\RX�OLNH�WR�HQDEOH�EURDGFDVW�PXOWLFDVW�VHUYHU�RSHUDWLRQ"��>\@HV��>Q@R��\

6HW�WKH�QHWZRUN�EURDGFDVW�PXOWLFDVW�DGGUHVV�IRU�WKH�7HPSXV�*QWS�WR�XVH���)RU
EURDGFDVW�PRGH��WKLV�DGGUHVV�LV�WKH�DOO��¶V�DGGUHVV�RQ�WKH�VXE�QHW�
([DPSOH�����������������
)RU�PXOWLFDVW�RSHUDWLRQ��LW�LV�WKLV�VSHFL¿F�DGGUHVV������������

(QWHU�,3�DGGUHVV�IRU�173�EURDGFDVW�PXOWLFDVW�RSHUDWLRQ��DDD�EEE�FFF�GGG������������

<RX�KDYH�VHOHFWHG�PXOWLFDVW�RSHUDWLRQ���(QWHU�WKH�QXPEHU�RI�KRSV�WKDW
DUH�QHHGHG�IRU�WKH�PXOWLFDVW�SDFNHWV�RQ�\RXU�QHWZRUN��SRVLWLYH�LQWHJHU����

,W�LV�KLJKO\�UHFRPPHQGHG�WKDW�DXWKHQWLFDWLRQ�EH�XVHG�LI�\RX�DUH�XVLQJ�173�LQ�EURDGFDVW�
PXOWLFDVW�PRGH���2WKHUZLVH�FOLHQWV�PD\�HDVLO\�EH�³VSRRIHG´�E\�D�IDNH�173
VHUYHU���<RX�FDQ�VSHFLI\�DQ�0'��NH\�QXPEHU�WKDW�WKH�7HPSXV�*QWS�ZLOO�XVH�LQ�LWV
EURDGFDVW�PXOWLFDVW�SDFNHWV���7KH�FOLHQWV�RQ�\RXU�QHWZRUN�PXVW�EH�FRQ¿JXUHG�WR�XVH�
WKH�VDPH�NH\�

:RXOG�\RX�OLNH�WR�VSHFLI\�DQ�0'��NH\�QXPEHU�WR�XVH�ZLWK
EURDGFDVW�PRGH"��>\@HV��>Q@R��\

(QWHU�WKH�0'��NH\�QXPEHU�WR�XVH�������������



�����������������������������������������������������������������������������
����7KH�7HPSXV�*QWS�1HWZRUN�7LPH�3URWRFRO�FRQ¿JXUDWLRQ�KDV�EHHQ�XSGDWHG������
�����������������������������������������������������������������������������
��������������3OHDVH�UH�ERRW�QRZ�IRU�WKH�FKDQJHV�WR�WDNH�HIIHFW��������������
�����������������������������������������������������������������������������





7R�FRQÀJXUH�\RXU�8QL[�OLNH�FRPSXWHU�WR�XVH�\RXU�7HPSXV�*QWS��\RX�PXVW�KDYH�
VXFFHVVIXOO\�FRPSOHWHG�WKH�%DVLF�,QVWDOODWLRQ�SURFHGXUHV�LQ�&KDSWHU�����7KLV�PDQ�
XDO�LV�QRW�D�¶+RZ�7R·�RQ�LQVWDOOLQJ�DQG�XVLQJ�173��EDVLF�DSSURDFKHV�WR�173�FOL�

HQW�FRQÀJXUDWLRQ�IRU�RSHUDWLRQ�ZLWK�WKH�7HPSXV�*QWS�ZLOO�EH�GHVFULEHG���,W�LV�H[SHFWHG�
WKDW�\RX�DUH��RU�KDYH�DFFHVV�WR��D�FDSDEOH�8QL[�/LQX[�V\VWHP�DGPLQLVWUDWRU�DQG�NQRZ�
PRUH�WKDQ�D�OLWWOH�DERXW�LQVWDOOLQJ�GLVWULEXWLRQV�IURP�VRXUFH�FRGH���,QVWDOODWLRQ�PXVW�EH�
SHUIRUPHG�E\�D�XVHU�ZLWK�URRW�SULYLOHGJHV�RQ�WKH�V\VWHP���,I �\RX�KDYH�QHYHU�XVHG�173��
WKHQ�\RX�VKRXOG�VSHQG�VRPH�WLPH�UHDGLQJ�WKH�RQ�OLQH�GRFXPHQWV��HVSHFLDOO\�WKH�'LVWUL�
EXWLRQ�1RWHV��)$4�DQG�&RQÀJXUDWLRQ�VXEMHFW�PDWWHU��ZKLFK�DUH�DYDLODEOH�DW�

KWWS���ZZZ�QWS�RUJ

$OWKRXJK�DOO�WKH�LQIRUPDWLRQ�LV�DYDLODEOH�DW�WKH�DERYH�VLWH��WKH�IROORZLQJ�DUH�H[FHOOHQW�
WXWRULDOV�RQ�VHWWLQJ�XS�173�DQG�DUH�HDVLHU�WR�XQGHUVWDQG�

KWWS���ZZZ�VXQ�FRP�VROXWLRQV�EOXHSULQWV������173�SGI

KWWS���ZZZ�VXQ�FRP�VROXWLRQV�EOXHSULQWV������173SW��SGI

KWWS���ZZZ�VXQ�FRP�VROXWLRQV�EOXHSULQWV������173SW��SGI

0DQ\�SUREOHPV�PD\�DOVR�EH�VROYHG�E\�WKH�KHOSIXO�SHRSOH�ZKR�SDUWLFLSDWH�LQ�WKH�,QWHUQHW�
QHZV�JURXS�GHYRWHG�WR�173���

QHZV���\RXUBQHZVBVHUYHU�FRPS�SURWRFROV�WLPH�QWS

7KUHH�PHWKRGV�RI �XVLQJ�WKH�7HPSXV�*QWS�ZLWK�173�FOLHQWV�RQ�8QL[�OLNH�SODWIRUPV�ZLOO�
EH�GHVFULEHG�
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Basic� 7KLV� LV� WKH� VLPSOHVW�� DQG� ZLOO� RSHUDWH� ZLWKRXW� 0'�� DXWKHQWLFDWLRQ���
NTP beginners should always perform this setup first.

MD5 7KLV�PHWKRG� LV� WULFNLHU�RQO\�EHFDXVH�0'��NH\V�PXVW�EH� VHW�XS�DQG�



SHHUV

WR�GLVSOD\�WKH�173�SHHUV�ZKLFK�\RXU�FRPSXWHU�LV�XVLQJ���2QH�RI �WKHP�VKRXOG�EH�WKH�
7HPSXV�*QWS�VHUYHU�ZKLFK�\RX�KDYH�MXVW�FRQÀJXUHG���<RX�VKRXOG�YHULI\�WKDW�LW�LV�EHLQJ�
¶UHDFKHG·����<RX�PD\�KDYH�WR�FRQWLQXH�LVVXLQJ�WKH�SHHUV�FRPPDQG�IRU�D�PLQXWH�RU�WZR�
EHIRUH�\RX�ZLOO�VHH�WKH�¶UHDFK·�FRXQW�LQFUHPHQW����,I �\RX�KDYH�RWKHU�SHHUV�FRQÀJXUHG��
YHULI\�WKDW�WKH�RIIVHW�LQIRUPDWLRQ�IRU�WKH�7HPSXV�*QWS�VHUYHU�SHHU�DQG�\RXU�RWKHU�SHHUV�
LV�LQ�DJUHHPHQW�WR�ZLWKLQ�D�IHZ�PLOOLVHFRQGV��DVVXPLQJ�WKDW�WKH�RWKHU�SHHUV�DUH�V\QFKUR�
QL]HG�WR�WKDW�OHYHO�RI �DFFXUDF\�

,W�PD\�DOVR�EH�XVHIXO�WR�VWDUW�WKH�173�GDHPRQ�LQ�¶GHEXJ·�PRGH��QWSG��±G��WR�FRQÀUP�
VXFFHVVIXO�FRQÀJXUDWLRQ���5HIHU�WR�WKH�173�GRFXPHQWDWLRQ�IRU�GHWDLOHG�XVDJH�RI �WKHVH�
GHEXJ�XWLOLWLHV�

MD5 Authenticated NTP Client Setup
0'��DXWKHQWLFDWHG�VHWXS�LV�UHODWLYHO\�VLPSOH��LI�

• <RX�KDYH�EHHQ�DEOH�WR�VXFFHVVIXOO\�FRPPXQLFDWH�ZLWK�WKH�7HPSXV�*QWS�RQ�
\RXU�QHWZRUN�

• <RXU�7HPSXV�*QWS�KDV�EHHQ�FRQÀJXUHG��WR�SHUIRUP�DXWKHQWLFDWLRQ�HLWKHU�E\�
IDFWRU\�GHIDXOW��RU�E\�UXQQLQJ�WKH�QWSFRQ¿J�VKHOO�VFULSW���7KH�H[DPSOH�7HPSXV�
*QWS�DXWKHQWLFDWLRQ�FRQÀJXUDWLRQ�VKRZQ�LQ�&KDSWHU���²�&RQÀJXULQJ�WKH�1HWZRUN�
7LPH�3URWRFRO�ZLOO�EH�DVVXPHG�LQ�WKH�H[DPSOH�FRQÀJXUDWLRQ�FRPPDQGV�VKRZQ�
KHUH�

• <RX�KDYH�LQVWDOOHG�173�RQ�\RXU�FOLHQW�FRPSXWHU�

• <RX�KDYH�VXFFHVVIXOO\�SHUIRUPHG�WKH�%DVLF�173�&OLHQW�6HWXS�RQ�\RXU�FOLHQW�FRP�
SXWHU�

Create the ntp.keys þle
<RX�PXVW�FUHDWH�D�ÀOH�QDPHG�QWS�NH\V�LQ�WKH��HWF�GLUHFWRU\���,W�PXVW�EH�D�FRS\�RI �WKH�RQH�
UHVLGLQJ�LQ�WKH��HWF�GLUHFWRU\�RI �\RXU�7HPSXV�*QWS���<RX�FDQ�WHOQHW�LQWR�\RXU�7HPSXV�
*QWS�DQG�VWDUW�DQ�IWS�VHVVLRQ�ZLWK�\RXU�FOLHQW�FRPSXWHU�WR�VHQG�WKH�7HPSXV�*QWS·V�
�HWF�QWS�NH\V�ÀOH�WR�\RXU�FOLHQW�FRPSXWHU��XVH�WKH�VHFXUH�FRS\�XWLOLW\�VFS��RU�\RX�FDQ�MXVW�
XVH�D�WH[W�HGLWRU�RQ�\RXU�FOLHQW�FRPSXWHU�WR�FUHDWH�DQ�HTXLYDOHQW�ÀOH�

IMPORTANT

+DQGOLQJ�RI �WKH��HWF�QWS�NH\V�ÀOH�LV�WKH�ZHDN�OLQN�LQ�WKH�0'��DXWKHQWLFDWLRQ�
VFKHPH���,W�LV�YHU\�LPSRUWDQW�WKDW�LW�LV�RZQHG�E\�URRW�DQG�QRW�UHDGDEOH�E\�
DQ\RQH�RWKHU�WKDQ�URRW��
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RU�WKH�DXWKHQWLFDWHG�YHUVLRQ�DGGHG�LQ�0'��$XWKHQWLFDWHG�173�&OLHQW�6HWXS�

server 192.168.1.245 key 1

5H�VWDUW�QWSG�WR�KDYH�LW�EHJLQ�XVLQJ�WKH�7HPSXV�*QWS�DV�D�EURDGFDVW�RU�PXOWLFDVW�VHUYHU���
8VH�WKH�173�XWLOLW\�QWST�WR�FKHFN�WKDW�QWSG�LV�DEOH�WR�FRPPXQLFDWH�ZLWK�WKH�7HPSXV�
*QWS���$IWHU�LVVXLQJ�WKH�FRPPDQG

QWST

\RX�ZLOO�VHH�WKH�QWST�FRPPDQG�SURPSW�

QWST!

8VH�WKH�FRPPDQG

SHHUV

WR�GLVSOD\�WKH�173�SHHUV�ZKLFK�\RXU�FRPSXWHU�LV�XVLQJ���2QH�RI �WKHP�VKRXOG�EH�WKH�
7HPSXV�*QWS�VHUYHU�ZKLFK�\RX�KDYH�MXVW�FRQÀJXUHG���<RX�VKRXOG�YHULI\�WKDW�LW�LV�EHLQJ�
¶UHDFKHG·����<RX�PD\�KDYH�WR�FRQWLQXH�LVVXLQJ�WKH�SHHUV�FRPPDQG�IRU�D�PLQXWH�RU�WZR�
EHIRUH�\RX�ZLOO�VHH�WKH�¶UHDFK·�FRXQW�LQFUHPHQW��

,I �\RX�DUH�XVLQJ�DXWKHQWLFDWLRQ��\RX�FDQ�YHULI\�WKDW�DXWKHQWLFDWLRQ�LV�EHLQJ�XVHG�E\�LVVX�
LQJ�WKH�FRPPDQG

DVVRFLDWLRQV

WR�GLVSOD\�WKH�FKDUDFWHULVWLFV�RI �WKH�FOLHQW�VHUYHU�DVVRFLDWLRQV�� �,Q�WKH�´DXWKµ�FROXPQ�
RI �WKH�GLVSOD\��\RX�VKRXOG�VHH�´2.µ�IRU�WKH�URZ�FRUUHVSRQGLQJ�WR�WKH�7HPSXV�*QWS�
VHUYHU���,I �\RX�VHH�´EDGµ��\RX�VKRXOG�ZDLW�D�IHZ�PLQXWHV�WR�EH�VXUH�WKDW�WKHUH�LV�D�SURE�
OHP�VLQFH�´EDGµ�LV�WKH�LQLWLDO�VWDWH�RI �WKLV�VHWWLQJ���,I �WKH�´EDGµ�LQGLFDWLRQ�SHUVLVWV�WKHQ�
\RX�PXVW�FKHFN�\RXU�FRQÀJXUDWLRQ�IRU�HUURUV���7\SLFDOO\�WKLV�LV�GXH�WR�D�W\SLQJ�HUURU�LQ�
FUHDWLQJ�WKH��HWF�QWS�NH\V�ÀOH�RQ�WKH�FOLHQW�WKDW�FDXVHV�D�PLVPDWFK�EHWZHHQ�WKH�NH\V�EHLQJ�
XVHG�E\�WKH�VHUYHU�DQG�FOLHQW����,I �\RX�WUDQVIHU�WKH�ÀOH�E\�IWS�RU�VFS��WKLV�VKRXOGQ·W�EH�D�
SUREOHP����,W�LV�DOVR�SRVVLEOH�WR�KDYH�D�W\SLQJ�HUURU�LQ�WKH��HWF�QWS�FRQI�ÀOH�WKDW�FDXVHV�WKH�
QHHGHG�NH\�WR�QRW�EH�LQFOXGHG�LQ�WKH�´WUXVWHGNH\µ�OLVW�



7R�FRQÀJXUH�\RXU�:LQGRZV�17����������FRPSXWHU�WR�XVH�\RXU�7HPSXV�*QWS��
\RX�PXVW�KDYH�VXFFHVVIXOO\�FRPSOHWHG�WKH�
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QWST

\RX�ZLOO�VHH�WKH�QWST�FRPPDQG�SURPSW�

QWST!

8VH�WKH�FRPPDQG

SHHUV

WR�GLVSOD\�WKH�173�SHHUV�ZKLFK�\RXU�FRPSXWHU�LV�XVLQJ���2QH�RI �WKHP�VKRXOG�EH�WKH�
7HPSXV�*QWS�VHUYHU�ZKLFK�\RX�KDYH�MXVW�FRQÀJXUHG���<RX�VKRXOG�YHULI\�WKDW�LW�LV�EHLQJ�
¶UHDFKHG·����<RX�PD\�KDYH�WR�FRQWLQXH�LVVXLQJ�WKH�SHHUV�FRPPDQG�IRU�D�PLQXWH�RU�WZR�
EHIRUH�\RX�ZLOO�VHH�WKH�¶UHDFK·�FRXQW�LQFUHPHQW����,I �\RX�KDYH�RWKHU�SHHUV�FRQÀJXUHG��
YHULI\�WKDW�WKH�RIIVHW�LQIRUPDWLRQ�IRU�WKH�7HPSXV�*QWS�VHUYHU�SHHU�DQG�\RXU�RWKHU�SHHUV�
LV�LQ�DJUHHPHQW�WR�ZLWKLQ�D�IHZ�PLOOLVHFRQGV��DVVXPLQJ�WKDW�WKH�RWKHU�SHHUV�DUH�V\QFKUR�
QL]HG�WR�WKDW�OHYHO�RI �DFFXUDF\�

,W�PD\�DOVR�EH�XVHIXO�WR�VWDUW�WKH�173�GDHPRQ�LQ�¶GHEXJ·�PRGH��QWSG�±G��WR�FRQÀUP�
VXFFHVVIXO�FRQÀJXUDWLRQ���7KH�GHEXJ�YHUVLRQ�RI �WKH�173�GDHPRQ�LV�ORFDWHG�LQ�WKH�GHEXJ�
VXE�GLUHFWRU\�RI �\RXU�173�GLUHFWRU\���5HIHU�WR�WKH�173�GRFXPHQWDWLRQ�IRU�GHWDLOHG�XV�
DJH�RI �WKHVH�GHEXJ�XWLOLWLHV�

MD5 Authenticated NTP Client Setup
0'��DXWKHQWLFDWHG�VHWXS�LV�UHODWLYHO\�VLPSOH��LI�

• <RX�KDYH�EHHQ�DEOH�WR�VXFFHVVIXOO\�FRPPXQLFDWH�ZLWK�WKH�7HPSXV�*QWS�RQ�
\RXU�QHWZRUN�

• <RXU�7HPSXV�*QWS�KDV�EHHQ�FRQÀJXUHG��WR�SHUIRUP�DXWKHQWLFDWLRQ�HLWKHU�E\�
IDFWRU\�GHIDXOW��RU�E\�UXQQLQJ�WKH�QWSFRQ¿J�VKHOO�VFULSW���7KH�H[DPSOH�7HPSXV�
*QWS�DXWKHQWLFDWLRQ�FRQÀJXUDWLRQ�VKRZQ�LQ�&KDSWHU���²�&RQÀJXULQJ�WKH�1HWZRUN�
7LPH�3URWRFRO�ZLOO�EH�DVVXPHG�LQ�WKH�H[DPSOH�FRQÀJXUDWLRQ�FRPPDQGV�VKRZQ�
KHUH�

• <RX�KDYH�LQVWDOOHG�173�RQ�\RXU�FOLHQW�FRPSXWHU�

• <RX�KDYH�VXFFHVVIXOO\�SHUIRUPHG�WKH�%DVLF�173�&OLHQW�6HWXS�RQ�\RXU�FOLHQW�FRP�
SXWHU�

Create the ntp.keys þle
<RX�PXVW�FUHDWH�D�ÀOH�QDPHG�QWS�NH\V�LQ�WKH�?ZLQQW?V\VWHP��?GULYHUV?HWF�GLUHFWRU\���,W�PXVW�
EH�D�FRS\�RI �WKH�RQH�UHVLGLQJ�LQ�WKH��HWF�GLUHFWRU\�RI �\RXU�7HPSXV�*QWS�� �<RX�FDQ�
WHOQHW�LQWR�\RXU�7HPSXV�*QWS�DQG�VWDUW�DQ�IWS�VHVVLRQ�ZLWK�\RXU�FOLHQW�FRPSXWHU�WR�
VHQG�WKH�7HPSXV�*QWS��HWF�QWS�NH\V�ÀOH�WR�\RXU�FOLHQW�FRPSXWHU��RU�XVH�WKH�VHFXUH�FRS\�
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SHHUV

WR�GLVSOD\�WKH�173�SHHUV�ZKLFK�\RXU�FRPSXWHU�LV�XVLQJ���2QH�RI �WKHP�VKRXOG�EH�WKH�
7HPSXV�*QWS�VHUYHU�ZKLFK�\RX�KDYH�MXVW�FRQÀJXUHG���<RX�VKRXOG�YHULI\�WKDW�LW�LV�EHLQJ�
¶UHDFKHG·����<RX�PD\�KDYH�WR�FRQWLQXH�LVVXLQJ�WKH�SHHUV�FRPPDQG�IRU�D�PLQXWH�RU�WZR�
EHIRUH�\RX�ZLOO�VHH�WKH�¶UHDFK·�FRXQW�LQFUHPHQW��

<RX�FDQ�YHULI\�WKDW�DXWKHQWLFDWLRQ�LV�EHLQJ�XVHG�E\�LVVXLQJ�WKH�FRPPDQG

DVVRFLDWLRQV

WR�GLVSOD\�WKH�FKDUDFWHULVWLFV�RI �WKH�FOLHQW�VHUYHU�DVVRFLDWLRQV�� �,Q�WKH�´DXWKµ�FROXPQ�
RI �WKH�GLVSOD\��\RX�VKRXOG�VHH�´2.µ�IRU�WKH�URZ�FRUUHVSRQGLQJ�WR�WKH�7HPSXV�*QWS�
VHUYHU���,I �\RX�VHH�´EDGµ��\RX�VKRXOG�ZDLW�D�IHZ�PLQXWHV�WR�EH�VXUH�WKDW�WKHUH�LV�D�SURE�
OHP�VLQFH�´EDGµ�LV�WKH�LQLWLDO�VWDWH�RI �WKLV�VHWWLQJ���,I �WKH�´EDGµ�LQGLFDWLRQ�SHUVLVWV�WKHQ�
\RX�PXVW�FKHFN�\RXU�FRQÀJXUDWLRQ�IRU�HUURUV���7\SLFDOO\�WKLV�LV�GXH�WR�D�W\SLQJ�HUURU�LQ�
FUHDWLQJ�WKH�?ZLQQW?V\VWHP��?GULYHUV?HWF?QWS�NH\V�ÀOH�RQ�WKH�FOLHQW�WKDW�FDXVHV�D�PLVPDWFK�
EHWZHHQ�WKH�NH\V�EHLQJ�XVHG�E\�WKH�VHUYHU�DQG�FOLHQW����,I �\RX�WUDQVIHU�WKH�ÀOH�E\�IWS�
RU�VFS��WKLV�VKRXOGQ·W�EH�D�SUREOHP����,W�LV�DOVR�SRVVLEOH�WR�KDYH�D�W\SLQJ�HUURU�LQ�WKH�
?ZLQQW?V\VWHP��?GULYHUV?HWF?QWS�FRQI�ÀOH�WKDW�FDXVHV�WKH�QHHGHG�NH\�WR�QRW�EH�LQFOXGHG�LQ�
WKH�´WUXVWHGNH\µ�OLVW�

Broadcast/Multicast NTP Client Setup
%URDGFDVW�PXOWLFDVW�FOLHQW�VHWXS�LV�UHODWLYHO\�VLPSOH��LI�

• <RX�KDYH�EHHQ�DEOH�WR�VXFFHVVIXOO\�FRPPXQLFDWH�ZLWK�WKH�7HPSXV�*QWS�RQ�
\RXU�QHWZRUN�

• <RXU�7HPSXV�*QWS�KDV�EHHQ�FRQÀJXUHG�WR�SHUIRUP�EURDGFDVWV�RU�PXOWLFDVWV�
YLD�WKH�IURQW�SDQHO�NH\SDG�RU�E\�UXQQLQJ�WKH�QWSFRQ¿J�VKHOO�VFULSW����7KLV�LV�QRW�
WKH�IDFWRU\�GHIDXOW�FRQÀJXUDWLRQ��VR�EH�VXUH�WR�UXQ�QWSFRQ¿J.)��,I �\RX�DUH�JR�
LQJ�WR�XVH�0'��DXWKHQWLFDWLRQ��\RXU�7HPSXV�*QWS�PXVW�KDYH�EHHQ�FRQÀJXUHG�
WR�RSHUDWH�ZLWK�DXWKHQWLFDWLRQ�LQ�WKH�EURDGFDVW�PXOWLFDVW�PRGH��DQG�\RX�PXVW�
NQRZ�ZKLFK�RI �WKH�WUXVWHG�NH\V�LW�LV�XVLQJ�IRU�EURDGFDVW�PXOWLFDVW�RSHUDWLRQ���
7KH�H[DPSOH�7HPSXV�*QWS�FRQÀJXUDWLRQ�VKRZQ�LQ�&KDSWHU���²�&RQÀJXULQJ�WKH�
1HWZRUN�7LPH�3URWRFRO�ZLOO�EH�DVVXPHG�LQ�WKH�H[DPSOH�FRQÀJXUDWLRQ�FRPPDQGV�
VKRZQ�KHUH�

• <RX�KDYH�LQVWDOOHG�173�RQ�\RXU�FOLHQW�FRPSXWHU�

• <RX�KDYH�VXFFHVVIXOO\�SHUIRUPHG�WKH�0'��$XWKHQWLFDWHG�173�&OLHQW�6HWXS�RQ�
\RXU�FOLHQW�FRPSXWHU��LI �\RX�SODQ�WR�XVH�0'��DXWKHQWLFDWLRQ�
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Conþgure NTP
<RX�PXVW�HGLW�WKH�QWS�FRQI�ÀOH�ZKLFK�QWSG�H[H��WKH�173�GDHPRQ��ORRNV�IRU�E\�GHIDXOW�LQ�
WKH�WKH�?ZLQQW?V\VWHP��?GULYHUV?HWF�GLUHFWRU\���$VVXPLQJ�WKDW�\RXU�7HPSXV�*QWS�VHUYHU�
KDV�EHHQ�FRQÀJXUHG�WR�XVH�NH\���IRU�EURDGFDVW�DXWKHQWLFDWLRQ�DV�VKRZQ�LQ�WKH�H[DPSOH�
LQ�FKDSWHU����PDNH�VXUH�WKDW�NH\���LV�LQFOXGHG�LQ�WKH�WUXVWHGNH\�OLQH��DQG�DGG�WKLV�OLQH�WR�
WKH�HQG�RI �WKH�QWS�FRQI�ÀOH�

broadcastclient
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� RIGHT arrow:��6HOHFW�D�QHZ�LWHP�WR�WKH�ULJKW�
� DOWN arrow:� �6FUROO�WKURXJK�SDUDPHWHU�YDOXHV�LQ�HGLW�GLVSOD\V�RU�WKURXJK�

KHOS�OLQHV�LQ�KHOS�GLVSOD\V���,Q�DOO�RWKHU�GLVSOD\V�WKLV�NH\�KDV�D�VHFRQGDU\�IXQFWLRQ�
ZKHUH�LW�ZLOO�RSHUDWH�OLNH�WKH�(17(5�NH\�WR�VHOHFW�PHQX�LWHPV�

� UP arrow:��6FUROO�WKURXJK�SDUDPHWHU�YDOXHV�LQ�HGLW�GLVSOD\V�RU�WKURXJK�KHOS�
OLQHV�LQ�KHOS�GLVSOD\V�� �,Q�DOO�RWKHU�GLVSOD\V�WKLV�NH\�KDV�D�VHFRQGDU\�IXQFWLRQ�
ZKHUH�LW�ZLOO�RSHUDWH�OLNH�WKH�%$&.�NH\�WR�UHWXUQ�WR�WKH�SUHYLRXV�GLVSOD\�

Display and Keypad Operation
7KH�GLVSOD\�LV�RUJDQL]HG�OLNH�WKH�LQYHUWHG�WUHH�VWUXFWXUH�VKRZQ�EHORZ�

Time / Status 
     Display

Receiver        Clock          Display          Faults             Network                 NTP            Firmware            About

 Main Menu

System
 Fault
Status

Network
Address
 Setup

Program
Revision

   Contact
Information

  Display
  Intensity /
ScreenSave

    Status       Ref-Pos     GPS Mode  Osc-Stat

Receiver Menu

  GPS
Receiver
 Status

Reference
  Position

Status          Setup

    NTP Menu

    NTP
Operation
   Status

Broadcast
Multicast
  Setup

Time-Mode  Loc-Offset   Hrs-Disp     DST

Clock Menu

Time
Mode
Setup

Local
Offset
Setup

 Hours
Display
Format

Daylight
Savings
 Setup

   GPS
Dynamic
   Mode

Oscillator
  Status

Traversing the Display Structure
$IWHU�SRZHU� LQLWLDOL]DWLRQ� WKH�ZHOFRPH�PHVVDJH�ZLOO� DSSHDU�� �3UHVV�DQ\�NH\� WR�JR� WR�
WKH� 7LPH�6WDWXV� GLVSOD\�� ZKLFK� LV� GHVFULEHG� XQGHU� WKH� KHDGLQJ� ´'HWDLOHG� 'LVSOD\�
'HVFULSWLRQVµ���)URP�WKH�7LPH�6WDWXV�GLVSOD\��SUHVV�(17(5��RU�'2:1�DUURZ��WR�JR�
WR�WKH�0DLQ�0HQX���$V�LOOXVWUDWHG�LQ�WKH�GLDJUDP�DERYH��VHYHUDO�VWDWXV�DQG�VHWXS�GLVSOD\V�
DUH�DFFHVVLEOH�IURP�WKH�0DLQ�0HQX���7R�WUDYHUVH�GRZQZDUG�WKURXJK�WKH�WUHH�XVH�WKH�
5,*+7�DQG�/()7�DUURZ�NH\V�WR�KLJKOLJKW�D�VHOHFWLRQ�DQG�WKHQ�SUHVV�(17(5���7R�
WUDYHUVH�EDFN�XS�WKH�WUHH�SUHVV�%$&.��RU�83�DUURZ��WR�UHWXUQ�WR�WKH�SUHYLRXV�GLVSOD\���

Editing
7R�PRGLI\�D�SDUDPHWHU��WUDYHUVH�WR�WKH�DSSURSULDWH�GLVSOD\�DQG�SXVK�(',7���7KLV�ZLOO�
FDXVH�WKH�HGLW�GLVSOD\�WR�DSSHDU���:LWKLQ�WKH�HGLW�GLVSOD\��WKH�PRGLÀDEOH�SDUDPHWHU�YDOXH�
LV�KLJKOLJKWHG���8VH�83�DQG�'2:1�WR�VFUROO�WKURXJK�DOO�WKH�SRVVLEOH�SDUDPHWHU�YDOXHV���
:KHQ�HGLWLQJ�D�VHTXHQFH�RI �QXPEHUV��XVH�/()7�DQG�5,*+7�WR�VHOHFW�RWKHU�GLJLWV���
:KHQ�WKH�SDUDPHWHU�LV�FRUUHFW��SUHVV�(17(5�WR�ORDG�WKH�QHZ�YDOXH���$OO�HQWHUHG�YDOXHV�
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DUH�VWRUHG�LQ�QRQ�YRODWLOH�)/$6+�DQG�UHVWRUHG�DIWHU�D�SRZHU�F\FOH���,I �\RX�ZLVK�WR�DERUW�
WKH�HGLW�SURFHVV��SUHVV�%$&.���7KLV�RSHUDWLRQ�UHWXUQV�\RX�WR�WKH�SUHYLRXV�GLVSOD\�DQG�
WKH�SDUDPHWHU�ZLOO�UHPDLQ�XQFKDQJHG�

Keypad EDIT Lockout
$V� D� VHFXULW\� IHDWXUH�� WKH� 1HWZRUN� $GPLQLVWUDWRU� FDQ� GLVDEOH� DOO� HGLWLQJ� SURFHVVHV�
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GPS Dynamic Mode
7KH�*36�G\QDPLF�PRGH�VHWWLQJ�DIIHFWV�WKH�SRVLWLRQ�YDOXH�XVHG�E\�WKH�V\VWHP�WR�GHULYH�
DFFXUDWH�WLPH�V\QFKURQL]DWLRQ���6HW�WKH�PRGH�WR�´VWDWLFµ�ZKHQ�WKH�LQVWUXPHQW�LV�LQ�D�
VWDWLF�LQVWDOODWLRQ���6HW�WKH�PRGH�WR�´G\QDPLFµ�LI �WKH�LQVWUXPHQW�LV�LQVWDOOHG�RQ�D�PRYLQJ�
SODWIRUP�VXFK�DV�D�VKLS�RU�DLUFUDIW���

�Oscillator Status

7KLV�GLVSOD\�SURYLGHV�WKH�RVFLOODWRU�WLPH�EDVH�VWDWXV�DQG�W\SH���7KH�RVFLOODWRU�FRQWURO�
VHWWLQJ��'$&��YDOXH�LQGLFDWHV�WKH�IUHTXHQF\�FRQWURO�VHWWLQJ���7KH�V\VWHP�DXWRPDWLFDOO\�
VHWV�WKLV�YDOXH�WR�UHPRYH�IUHTXHQF\�HUURUV���9DOXHV�PD\�UDQJH�IURP���WR����������9DOXHV�
OHVV�WKDQ��������RU�JUHDWHU�WKDQ��������ZLOO�VHW�WKH�'$&�IDXOW�ÁDJ�WKDW�ZLOO�DSSHDU�LQ�WKH�
IDXOW�VWDWXV�GLVSOD\���7KH�7LPH�6WDWXV�GLVSOD\�ZLOO�DOVR�LQGLFDWH�D�IDXOW�FRQGLWLRQ�

7KH�RVFLOODWRU�W\SH�LQGLFDWHV�WKH�RVFLOODWRU�WKDW�LV�LQVWDOOHG���3RVVLEOH�RVFLOODWRU�W\SHV�DUH�

� 7HPSHUDWXUH�FRPSHQVDWHG�FU\VWDO�RVFLOODWRU��7&;2��
� 0HGLXP�VWDELOLW\�RYHQ�RVFLOODWRU��06�2&;2�
� +LJK�VWDELOLW\�RYHQ�RVFLOODWRU��+6�2&;2�
� 5XELGLXP�RVFLOODWRU��5E�
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7KLV�FRXOG�EH�GXH�WR�D�YDULHW\�RI �UHDVRQV���,I �WKHUH�DUH�
QR�RWKHU�IDXOWV�WKDW�FRXOG�H[SODLQ�WKH�LQDELOLW\�WR�UHFHLYH�
D�VLJQDO��WKHQ�WKHUH�FRXOG�EH�D�DQWHQQD�EORFNDJH���,I �WKH�
FRQGLWLRQ�SHUVLVWV�LQGHÀQLWHO\��WKH�XQLW�PD\�QHHG�WR�EH�
UHWXUQHG�WR�WKH�IDFWRU\�IRU�UHSDLU�

'$&���&RQWURO�2YHU�5DQJH� 7KLV�ELW�LQGLFDWHV�WKDW�WKH�HOHFWURQLF�IUHTXHQF\�FRQWURO�
'$&� IRU� WKH� RVFLOODWRU� KDV� UHDFKHG� HLWKHU� WKH� KLJK�
��������RU�ORZ���������OLPLW�ZKLOH�ORFNHG�WR�WKH�*36�
VLJQDO�� �8QOHVV� WKH�XQLW� LV�EHLQJ� VXEMHFWHG� WR�RXW�RI�
VSHFLÀFDWLRQ� HQYLURQPHQWDO� FRQGLWLRQV�� WKLV� ZRXOG�
LQGLFDWH�WKDW�WKH�RVFLOODWRU�IUHTXHQF\�KDV�GULIWHG�QHDU�
WR�WKH�HQG�RI�OLIH�UHJLRQ�� �7KLV�VKRXOG�QRUPDOO\�RQO\�
RFFXU� DIWHU� DERXW� WHQ� \HDUV� RI � RSHUDWLRQ�� � 7KH� XQLW�
ZLOO�FRQWLQXH�WR�IXQFWLRQ�XQWLO�WKH�RVFLOODWRU�IUHTXHQF\�
ÀQDOO\�UHDFKHV�RQH�RI �WKH�DFWXDO�'$&�HQGSRLQWV���7KH�
XQLW� VKRXOG� EH� UHWXUQHG� WR� WKH� IDFWRU\� IRU� RVFLOODWRU�
UHSODFHPHQW�DW�WKH�FXVWRPHU·V�FRQYHQLHQFH�

$17���$QWHQQD�&DEOH� 7KLV�IDXOW�LQGLFDWHV�WKDW�WKH�*36�DQWHQQD�FDEOH�LV�HLWKHU�
VKRUWHG�RU�RSHQ�FLUFXLW���&KHFN�DOO�DQWHQQD�FRQQHFWLRQV�
DQG�FDEOH�LQWHJULW\�LI �WKLV�IDXOW�VKRXOG�RFFXU�

32//���1R�3ROOLQJ�(YHQWV� 7KLV�IDXOW�LQGLFDWHV�WKDW�WKH�*36�WLPLQJ�VXEV\VWHP�LV�
QRW�UHFHLYLQJ�SROOLQJ�UHTXHVW�IURP�WKH�173�VXEV\VWHP���
7KLV�FRXOG�EH�GXH�WR�D�KDUGZDUH�RU�VRIWZDUH�IDLOXUH���
,I �WKH�FRQGLWLRQ�SHUVLVWV�DIWHU�F\FOLQJ�WKH�SRZHU�WR�WKH�
XQLW��WKLV�LV�D�IDWDO�IDXOW�DQG�WKH�XQLW�VKRXOG�EH�UHWXUQHG�
WR�WKH�IDFWRU\�IRU�UHSDLU�

Network
7KLV� GLVSOD\� SURYLGHV� WKH� DELOLW\� WR� YLHZ� DQG� PRGLI\� WKH� QHWZRUN� VHWWLQJV�� � 7KH�
SDUDPHWHUV� LQFOXGH� '\QDPLF� +RVW� &RQÀJXUDWLRQ� 3URWRFRO� �'+&3��� ,3� DGGUHVV��
JDWHZD\�DQG�QHWPDVN�VHWWLQJV���(QDEOH�'+&3�WR�DOORZ�DXWRPDWLF�V\VWHP�FRQÀJXUDWLRQ�
RI � WKH� QHWZRUN� LQWHUIDFH�� �:KHQ�'+&3� LV� GLVDEOHG� WKH� XVHU�PXVW� SURYLGH� DGGUHVV�
LQIRUPDWLRQ�

Gateway  192.168.1.241       Netmask  255.255.255.248

DHCP - Disabled                   IP addr    192.168.1.245
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NTP Menu
7KH�173�0HQX�SURYLGHV�DFFHVV�WR�WKH�173�6WDWXV�DQG�173�6HWXS�GLVSOD\V�GHVFULEHG�
EHORZ�

NTP Status
7KLV�GLVSOD\�SURYLGHV�LQIRUPDWLRQ�DVVRFLDWHG�ZLWK�WKH�173�VXEV\VWHP�
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7KLV�FKDSWHU�GHVFULEHV�WKH�7HPSXV�*QWS�FRQWURO�DQG�VWDWXV�FRPPDQGV���,Q�DG�
GLWLRQ� WR� D� VXEVHW�RI � WKH� VWDQGDUG�/LQX[� VKHOO� FRPPDQGV�XWLOLWLHV�� WKH�7HP�
SXV� *QWS� VXSSRUWV� VHYHUDO� DSSOLFDWLRQ�VSHFLÀF� FRPPDQGV� IRU� SHUIRUPLQJ�

LQLWLDOL]DWLRQ�VHWXS�DQG�IRU�PRQLWRULQJ�WKH�SHUIRUPDQFH�DQG�VWDWXV�RI � WKH�173�DQG�
*36�VXEV\VWHPV���7KH�VWDQGDUG�/LQX[�FRPPDQGV�DUH�QRW�GRFXPHQWHG�KHUH���$�ZHDOWK�
RI �LQIRUPDWLRQ�LV�DYDLODEOH�IURP�D�YDULHW\�RI �VRXUFHV�RQ�WKRVH���2QO\�WKH�7HPSXV�*QWS�
VSHFLÀF�FRPPDQGV�ZLOO�EH�GHVFULEHG�KHUH���7KH�VHULDO�,�2�SRUW�SK\VLFDO�DQG�HOHFWULFDO�
FKDUDFWHULVWLFV�DUH�GHÀQHG�DV�ZHOO�

General Linux Shell Operation
7KH�FRPPDQG�VKHOO�XVHG�E\�WKH�7HPSXV�*QWS�LV�D�EDVK�HTXLYDOHQW�WKDW�LV�NQRZQ�DV�
DVK���DVK�RIIHUV�JRRG�FRPSDWLELOLW\�LQ�UXQQLQJ�VKHOO�VFULSWV�ZULWWHQ�IRU�EDVK��EXW�ODFNV�
VRPH�RI �WKH�QLFHWLHV�RI �EDVK���,Q�SDUWLFXODU��LW�ODFNV�FRPPDQG�OLQH�HGLWLQJ���$OO�FRP�
PDQGV�DQG�ÀOH�QDPHV�DUH�FDVH�VHQVLWLYH��ZKLFK�LV�VWDQGDUG�IRU�8QL[�OLNH�RSHUDWLQJ�V\V�
WHPV���,I �\RX�DUH�XQIDPLOLDU�ZLWK�8QL[�OLNH�RSHUDWLQJ�V\VWHPV��DQG�\RX�ZRXOG�OLNH�WR�EH�
DEOH�WR�PRUH�FORVHO\�PRQLWRU�RU�RSWLPL]H�WKH�SHUIRUPDQFH�RI �\RXU�7HPSXV�*QWS�\RX�
VKRXOG�FRQVXOW�HLWKHU�WKH�ZHE

ZZZ�OLQX[GRF�RUJ

RU�JRRG�/LQX[�UHIHUHQFH�ERRNV�OLNH�

/LQX[�LQ�D�1XWVKHOO��6HLYHU��2·5HLOO\�	�$VVRFLDWHV�������

5XQQLQJ�/LQX[��:HOVK��'DOKHLPHU�	�.DXIPDQ��2·5HLOO\�	�$VVRFLDWHV������

WR�OHDUQ�WKH�LQV�DQG�RXW�RI �WKH�/LQX[�FRPPDQG�FRQVROH�

Chapter

6
Control and Status 
Commands
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Available User Commands

COMMAND FUNCTION

DFFHVVFRQÀJ ,QWHUDFWLYH� VKHOO� VFULSW� WKDW� JXLGHV� WKH� XVHU� LQ� FRQÀJXULQJ�
WHOQHW�� VVK�DQG�VQPSG�DFFHVV�WR�WKH�7HPSXV�*QWS�WKDW�
LV�OLPLWHG�WR�VSHFLÀF�KRVWV���7KH�UHVXOWLQJ��HWF�KRVWV�DOORZ�DQG�
�HWF�KRVWV�GHQ\�ÀOHV�DUH�VDYHG�WR�WKH�QRQ�YRODWLOH�)/$6+�GLVN���
)DFWRU\�GHIDXOW�FRQÀJXUDWLRQ�DOORZV�DFFHVV�E\�DOO�KRVWV�

JQWSHQDEOHXSJUDGH (QDEOHV�D�ÀUPZDUH�XSJUDGH�E\�PRXQWLQJ�WKH�)/$6+�GLVN�
SDUWLWLRQV�WKDW�KROG�FRPSUHVVHG�URRW�ÀOH�V\VWHP�LPDJHV�

JQWSKZDGGU 3ULQWV�WKH�HWKHUQHW�KDUGZDUH�DGGUHVV��LI �WKH�HWKHUQHW�KDV�EHHQ�
FRQÀJXUHG�

JQWSRVFW\SH 3ULQWV�WKH�LQVWDOOHG�RVFLOODWRU�W\SH��ZKLFK�LV�RQH�RI���7&;2��
',3�2&;2��06�2&;2��+6�2&;2�RU�5XELGLXP�

JQWSSDVVZG $OORZV�WKH�URRW�XVHU�WR�FKDQJH�WKH�SDVVZRUG�IRU�WKH�WZR�FRQ�
ÀJXUHG�XVHUV�RQ�WKH�7HPSXV�*QWS���JQWSXVHU�DQG�URRW���7KLV�
VFULSW�FDOOV�WKH�VWDQGDUG�/LQX[�SDVVZG�ELQDU\�DQG�WKHQ�VDYHV�
WKH�UHVXOWLQJ��HWF�VKDGRZ�ÀOH�WR�WKH�QRQ�YRODWLOH�)/$6+�GLVN�

JQWSURRWIV 3ULQWV� WKH�FXUUHQW� URRW�ÀOH� V\VWHP� LPDJH�� HLWKHU��� �IDFWRU\�
GHIDXOW��RU����ÀHOG�XSJUDGH��ZKLFK�LV�UXQQLQJ�LQ�WKH�7HPSXV�
*QWS�WR�WKH�FRQVROH�

JQWSVWDW 3DUVHV�WKH�RXWSXW�RI �QWST�±F�SHHUV�WR�REWDLQ�WKH�V\VWHP�
SHHU�VWDWXV�RI �WKH�173�*36�UHIHUHQFH�FORFN���,W�DOVR�UHWULHYHV�
WKH�FXUUHQW�UHIHUHQFH�FORFN�SROOLQJ�VWDWXV�GDWD�DQG�SULQWV�LW�WR�
WKH�FRQVROH�

JQWSWLPHPRGH 3ULQWV� WKH� WLPH� PRGH� VHWWLQJV� LQ� HIIHFW� IRU� DQ\� RSWLRQDO�
WLPHFRGH�RXWSXW�RU�RSWLRQDO�IURQW�SDQHO�YDFXXP�ÁXRUHVFHQW�
GLVSOD\�

JQWSWLPHPRGHFRQÀJ ,QWHUDFWLYH� VKHOO� VFULSW� WKDW� JXLGHV� WKH� XVHU� LQ� FRQÀJXULQJ�
WKH�WLPH�PRGH�VHWWLQJV�IRU�DQ\�RSWLRQDO�WLPHFRGH�RXWSXW�RU�



�J�S�V�U�H�I�S�R�V
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7KLV�VFULSW�PRGLÀHV�WKHVH�ÀOHV����HWF�KRVWV�DOORZ�DQG��HWF�KRVWV�GHQ\���7KHVH�DUH�QRQ�YROD�
WLOHO\�VWRUHG�LQ�WKH�)/$6+�GLVN��ERRW�HWF�GLUHFWRU\���<RX�PXVW�UH�ERRW�WKH�7HPSXV�*QWS�
DIWHU�UXQQLQJ�WKLV�VFULSW�IRU�WKH�FKDQJHV�WR�WDNH�HIIHFW��

8VDJH�
6HW�� � � � DFFHVVFRQ¿J

7HPSXV�*QWS�UHVSRQVH�� Interactive shell script is started.

gntpenableupgrade
7KLV�FRPPDQG�PRXQWV�WKH�WZR�)/$6+�GLVN�URRW�ÀOH�V\VWHP�SDUWLWLRQV�DV�SDUW�RI �WKH�
ÀUPZDUH�XSJUDGH�SURFHGXUH���5HIHU�WR�$SSHQGL[�%�²�8SJUDGLQJ�WKH�)LUPZDUH�IRU�GHWDLOHG�
LQVWUXFWLRQV�IRU�SHUIRUPLQJ�WKH�XSJUDGH�SURFHGXUH���

8VDJH�
6HW�� � � � JQWSHQDEOHXSJUDGH

7HPSXV�*QWS�UHVSRQVH�� 0RXQWLQJ�URRW�¿OH�V\VWHP�SDUWLWLRQV�

gntphwaddr
7KLV�FRPPDQG�GLVSOD\V�WKH�HWKHUQHW�KDUGZDUH�DGGUHVV��LI �WKH�,3�QHWZRUN�LV�SURSHUO\�
FRQÀJXUHG���2WKHUZLVH�LW�UHWXUQV�QRWKLQJ�

8VDJH�
4XHU\�� � � � JQWSKZDGGU

7HPSXV�*QWS�UHVSRQVH�� ���'��&����������

gntposctype
7KLV�FRPPDQG�GLVSOD\V�WKH�LQVWDOOHG�RVFLOODWRU�W\SH���,W�LV�RQH�RI �7&;2��',3�2&;2��
06�2&;2��+6�2&;2�RU�5XELGLXP���7KH�VWDQGDUG�RVFLOODWRU�LV�WKH�7&;2�

8VDJH�
4XHU\�� � � � JQWSRVFW\SH

7HPSXV�*QWS�UHVSRQVH�� ,QVWDOOHG�2VFLOODWRU�LV�7&;2�

gntppasswd
7KLV�FRPPDQG�DOORZV�WKH�URRW�XVHU�WR�FKDQJH�WKH�SDVVZRUGV�RI �WKH�WZR�FRQÀJXUHG�XV�
HUV�RQ�WKH�V\VWHP���URRW�DQG�
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5HIHU�WR�7LPH�)LJXUH�RI �0HULW�LQ�$SSHQGL[�)�IRU�D�GHWDLOHG�GHVFULSWLRQ�RI �
WKH�PHDQLQJ�RI �WKLV�QXPEHU�
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8VDJH�
6HW�� � � � JQWSWLPHPRGHFRQ¿J

7HPSXV�*QWS�UHVSRQVH�� Interactive shell script is started.

gntpversion  
7KLV�FRPPDQG�GLVSOD\V�WKH�ÀUPZDUH�YHUVLRQ�DQG�EXLOG�GDWH�RI �WKH�7HPSXV�*QWS�

8VDJH�
4XHU\�� � � � JQWSYHUVLRQ

7HPSXV�*QWS�UHVSRQVH��
7HPSXV�*QWS���������������Y������:HG�-DQ�������������87&�����

gpsdynmode
7KLV�FRPPDQG�GLVSOD\V�WKH�FXUUHQW�*36�VXEV\VWHP�G\QDPLF�PRGH�RI �RSHUDWLRQ���,W�KDV�
WZR�SRVVLEOH�VHWWLQJV���21�RU�2))���:KHQ�LW�LV�21��LW�LV�DVVXPHG�WKDW�WKH�7HPSXV�*QWS�
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6� LV�WKH�6LJQDO�3URFHVVRU�6WDWH��RQH�RI ����$FTXLULQJ������*36�/RFNLQJ�����
�*36�/RFNHG��

1� LV�WKH�QXPEHU�RI �*36�VDWHOOLWHV�EHLQJ�WUDFNHG����WR���

9&'$&� LV� WKH�RVFLOODWRU�9ROWDJH�&RQWURO�'$&�ZRUG�� �� WR� ������ZLWK� ODUJHU�
QXPEHUV�LPSO\LQJ�KLJKHU�RVFLOODWRU�IUHTXHQF\���7\SLFDO�UDQJH�LV�������WR�
������

61�5� LV�WKH�FDUULHU�6LJQDO�WR�1RLVH�5DWLR�������WR�������PHDVXUHG�LQ�G%�LQ�WKH�
*36�GDWD�UDWH�EDQGZLGWK���7\SLFDO�UDQJH�LV�����WR������

)/76� LV� WKH� IDXOW� VWDWXV��ZKLFK�GLVSOD\V� WKH�FXUUHQW�VXPPDU\�VWDWXV�RI � WKH�
*36�WLPLQJ�VXEV\VWHP�� �7KH�VXPPDU\�VWDWXV� LV�FRQWDLQHG� LQ�VL[WHHQ�
ELWV�ZKLFK�DUH�GLVSOD\HG�LQ�IRXU�KH[DGHFLPDO�FKDUDFWHUV���$VVHUWLRQ�RI �
DQ\�RI �WKHVH�ELWV�ZLOO�DOVR�EH�LQGLFDWHG�E\�LOOXPLQDWLRQ�RI �WKH�UHG�/('���
(DFK�ELW�RI �HDFK�FKDUDFWHU�LQGLFDWHV�WKH�VWDWXV�RI �D�VXEV\VWHP�FRPSR�
QHQW�

+H[�
&KDUDFWHU %LW�� %LW�� %LW�� %LW��

� )/$6+�:ULWH�
)DXOW

)3*$�&RQÀJ�
)DXOW

1R�6LJQDO�
7LPH�2XW

'$&�&RQWURO�
2YHU�5DQJH

� $QWHQQD�)DXOW 1R�3ROOLQJ�
(YHQWV 1RW�8VHG 1RW�8VHG

� 1RW�8VHG 1RW�8VHG 1RW�8VHG 1RW�8VHG

�� 1RW�8VHG 1RW�8VHG 1RW�8VHG 1RW�8VHG

'$&�&RQWURO�2YHU�5DQJH� 7KLV�ELW�LQGLFDWHV�WKDW�WKH�HOHFWURQLF�IUHTXHQF\�FRQWURO�
'$&� IRU� WKH� RVFLOODWRU� KDV� UHDFKHG� HLWKHU� WKH� KLJK�
��������RU�ORZ���������OLPLW�ZKLOH�ORFNHG�WR�WKH�*36�
VLJQDO�� �8QOHVV� WKH�XQLW� LV�EHLQJ� VXEMHFWHG� WR�RXW�RI�
VSHFLÀFDWLRQ� HQYLURQPHQWDO� FRQGLWLRQV�� WKLV� ZRXOG�
LQGLFDWH�WKDW�WKH�RVFLOODWRU�IUHTXHQF\�KDV�GULIWHG�QHDU�
WR�WKH�HQG�RI �OLIH�UHJLRQ���7KLV�VKRXOG�QRUPDOO\�RQO\�
RFFXU� DIWHU� DERXW� WHQ� \HDUV� RI � RSHUDWLRQ�� � 7KH� XQLW�
ZLOO�FRQWLQXH�WR�IXQFWLRQ�XQWLO�WKH�RVFLOODWRU�IUHTXHQF\�
ÀQDOO\� UHDFKHV� RQH� RI � WKH� DFWXDO� '$&� HQGSRLQWV���
7KH� XQLW� VKRXOG� EH� UHWXUQHG� WR� WKH� IDFWRU\� IRU� RV�
FLOODWRU� UHSODFHPHQW� DW� WKH� FXVWRPHU·V� FRQYHQLHQFH�
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1R�6LJQDO�7LPH�2XW� 7KLV�ELW�LQGLFDWHV�WKDW�WKH�XQLW�KDV�QRW�EHHQ�DEOH�WR�DF�
TXLUH�D�*36�VLJQDO�IRU�RQH�KRXU�ZKLOH�WKH�7LPH�)LJXUH�
RI �0HULW�KDV�EHHQ���� � WKH�XQV\QFKURQL]HG�FRQGLWLRQ���
7KLV�FRXOG�EH�GXH�WR�D�YDULHW\�RI �UHDVRQV���,I �WKHUH�DUH�
QR�RWKHU�IDXOWV�WKDW�FRXOG�H[SODLQ�WKH�LQDELOLW\�WR�UHFHLYH�
D�VLJQDO��WKHQ�WKHUH�FRXOG�EH�DQ�RU�DQWHQQD�IDLOXUH�RU�
EORFNDJH���,I �WKH�FRQGLWLRQ�SHUVLVWV�LQGHÀQLWHO\��DQG�D�
SUREOHP�ZLWK�WKH�DQWHQQD�LV�QRW�HYLGHQW��WKH�XQLW�PD\�
QHHG�WR�EH�UHWXUQHG�WR�WKH�IDFWRU\�IRU�UHSDLU�

)3*$�&RQÀJ�)DXOW� 7KLV�ELW�LQGLFDWHV�WKDW�WKH�PLFURSURFHVVRU�ZDV�XQDEOH�
WR�FRQÀJXUH�WKH�)3*$���7KLV�ZRXOG�EH�D�IDWDO�IDXOW�DQG�
WKH�XQLW�VKRXOG�EH�UHWXUQHG�WR�WKH�IDFWRU\�IRU�UHSDLU��

)/$6+�:ULWH�)DXOW� 7KLV�ELW�LQGLFDWHV�WKDW�WKH�PLFURSURFHVVRU�ZDV�XQDEOH�
WR�YHULI\�D�ZULWH�WR�WKH�)/$6+�QRQ�YRODWLOH�SDUDPHWHU�
VWRUDJH�DUHD���7KLV�VKRXOG�QRW�HYHU�RFFXU�XQGHU�QRUPDO�
RSHUDWLRQ�� � 7KLV� IDXOW� ZRXOG� FDXVH� HUUDWLF� RSHUDWLRQ�
DW�WKH�QH[W�SRZHU�F\FOLQJ�VLQFH�LPSRUWDQW�SDUDPHWHUV�
FRXOG�EH�FRUUXSW���7KH�XQLW�VKRXOG�EH�UHWXUQHG�WR�WKH�
IDFWRU\�IRU�UHSDLU��

1R�3ROOLQJ�(YHQWV� 7KLV�ELW�LQGLFDWHV�WKDW�WKH�*36�WLPLQJ�VXEV\VWHP�LV�QRW�
UHFHLYLQJ� SROOLQJ� UHTXHVW� IURP� WKH� 173� VXEV\VWHP���
7KLV�FRXOG�EH�GXH�WR�D�KDUGZDUH�RU�VRIWZDUH�IDLOXUH���
,I �WKH�FRQGLWLRQ�SHUVLVWV�DIWHU�F\FOLQJ�WKH�SRZHU�WR�WKH�
XQLW��WKLV�LV�D�IDWDO�IDXOW�DQG�WKH�XQLW�VKRXOG�EH�UHWXUQHG�
WR�WKH�IDFWRU\�IRU�UHSDLU�

$QWHQQD�)DXOW� 7KLV�ELW�LQGLFDWHV�WKDW�WKH�*36�DQWHQQD�RU�GRZQOHDG�
FDEOH�KDV�D�IDXOW���,W�LQGLFDWHV�HLWKHU�DQ�RYHU�RU�XQGHU�
FXUUHQW� FRQGLWLRQ��8VXDOO\� LW�PHDQV� WKDW� WKH� DQWHQQD�
GRZQOHDG�FDEOH�LV�QRW�SOXJJHG�LQWR�WKH�FRQQHFWRU�RQ�
WKH�UHDU�RI �WKH�7HPSXV�*QWS��,I �WKH�FRQGLWLRQ�SHUVLVWV�
DIWHU� FKHFNLQJ� WKH� DQWHQQD�GRZQOHDG� IRU� REYLRXV�
IDXOWV�� WKLV� LV� D� IDWDO� IDXOW� DQG� WKH�XQLW� VKRXOG�EH� UH�
WXUQHG�WR�WKH�IDFWRU\�IRU�UHSDLU�

7KH�H[DPSOH�UHVSRQVH�LQGLFDWHV�WKDW�WKHUH�KDV�EHHQ�D�SHULRG�ZLWKRXW�WUDFNLQJ�D�*36�
VLJQDO�WKDW�H[FHHGHG�WKH�WLPH�RXW�SHULRG��WKDW�WKHUH�ZDV�D�)/$6+�:ULWH�)DXOW�DQG�WKDW�
WKHUH�LV�DQ�$QWHQQD�)DXOW�
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8VDJH�
4XHU\�� � � � JSVVWDW

7HPSXV�*QWS�UHVSRQVH��
�
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8VDJH�
6HW�� � � � NSORFNVWDW

7HPSXV�*QWS�UHVSRQVH�� LOCKED or UNLOCKED

lockoutkp
7KLV�FRPPDQG�ORFNV�RXW�DFFHVV�WR�WKH�IURQW�SDQHO�NH\SDG�(',7�NH\���:KHQ�WKH�(',7�
NH\�LV�ORFNHG��LW�ZLOO�SUHYHQW�XQDXWKRUL]HG�WDPSHULQJ�ZLWK�WKH�XQLW���$OO�RWKHU�NH\V�DUH�
VWLOO�HQDEOHG�VR�\RX�PD\�FRQWLQXH�WR�UHDG�WKH�VWDWXV�DQG�FXUUHQW�VHWWLQJV�RI �WKH�7HPSXV�
*QWS���5HIHU�WR�WKH�NSORFNVWDW�DQG�XQORFNNS�FRPPDQGV�

8VDJH�
6HW�� � � � ORFNRXWNS

7HPSXV�*QWS�UHVSRQVH�� Front-panel keypad EDIT key disabled.

netconþg
7KLV�FRPPDQG�VWDUWV�DQ�LQWHUDFWLYH�VKHOO�VFULSW�WKDW�ZLOO�DOORZ�WKH�XVHU�WR�FRQÀJXUH�WKH�
,3�QHWZRUN�VXEV\VWHP�RI �WKH�7HPSXV�*QWS���%\�GHIDXOW��WKH�XQLW�LV�FRQÀJXUHG�WR�FRQ�
ÀJXUH�LWVHOI �XVLQJ�WKH�'\QDPLF�+RVW�&RQÀJXUDWLRQ�3URWRFRO��'+&3����,I �\RX�QHHG�WR�
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updatelilo
7KLV�FRPPDQG�DOORZV�WKH�XVHU�WR�XSGDWH�WKH�FRQÀJXUDWLRQ�RI �WKH�/LQX[�/RDGHU��/,/2��
DIWHU�D�QHZ�URRW�ÀOH�V\VWHP�LPDJH�KDV�EHHQ�XSORDGHG�WR�WKH�XSJUDGH�URRW�ÀOH�V\VWHP�
SDUWLWLRQ���URRWIVB��RI �WKH�7HPSXV�*QWS�)/$6+�GLVN���5HIHU�WR�$SSHQGL[�%�²�8SJUDG�
LQJ�WKH�)LUPZDUH�IRU�GHWDLOHG�LQVWUXFWLRQV�IRU�SHUIRUPLQJ�WKH�XSJUDGH�SURFHGXUH���7ZR�
DUJXPHQWV�DUH�DFFHSWHG��ÀUVW�HLWKHU���RU���WR�WHOO�/,/2�ZKLFK�URRW�ÀOH�V\VWHP�LPDJH�
VKRXOG�EH�PDGH�WKH�GHIDXOW��VHFRQG�WKH�ÀOH�QDPH�RI �WKH�QHZ�FRPSUHVVHG�URRW�ÀOH�V\V�
WHP�LPDJH���,I �QR�DUJXPHQWV�RU�DQ\�YDOXH�RWKHU�WKDQ���LV�JLYHQ�IRU�WKH�ÀUVW�DUJXPHQW��
WKH�GHIDXOW�URRW�ÀOH�V\VWHP�LV�VHW�WR�7HPSXV*QWSB����,I �WKH�ÀUVW�DUJXPHQW�LV����WKHQ�WKH�
VHFRQG�DUJXPHQW�LV�UHDG�DQG�/,/2�LV�UH�FRQÀJXUHG�WR�PDNH�WKH�GHIDXOW�URRW�ÀOH�V\VWHP�
7HPSXV*QWSB��

8SRQ�FRPSOHWLRQ��WKH�URRW�ÀOH�V\VWHP�SDUWLWLRQV�DUH�XQPRXQWHG�

8VDJH�
� 6HW�� � � � �ERRW�XSGDWHOLOR���URRWIV�����J]

� 7HPSXV�*QWS�UHVSRQVH��
$GGHG�7HPSXV*QWSB�
$GGHG�7HPSXV*QWSB��

8QPRXQWLQJ�URRW�¿OH�V\VWHP�SDUWLWLRQV�QRZ���5XQ�*QWSHQDEOHXSJUDGH
DJDLQ�WR�UHPRXQW�WKHP��VKRXOG�\RX�QHHG�WR�UH�UXQ�XSGDWHOLOR�

7KH�WUDLOLQJ�DVWHULVN�¶·�FKDUDFWHU�LQGLFDWHV�WKDW�WKH�GHIDXOW�URRW�ÀOH�V\VWHP�LV�VHW�WR�7HP�

SXV*QWSB��
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RS-232 Serial I/O Port Signal Definitions
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<RXU�7HPSXV�*QWS�LQFRUSRUDWHV�VHYHUDO�LPSRUWDQW�VHFXULW\�IHDWXUHV�WR�SUHYHQW�
XQDXWKRUL]HG�WDPSHULQJ�ZLWK�LWV�RSHUDWLRQ���0DQ\�RI �WKHVH�DUH�VWDQGDUG�PXOWL�
SOH�XVHU�DFFHVV�FRQWURO�IHDWXUHV�RI �WKH�XQGHUO\LQJ�/LQX[�RSHUDWLQJ�V\VWHP�ZKLFK�

FRQWUROV�WKH�7HPSXV�*QWS���2WKHUV�DUH�SURYLGHG�E\�WKH�DGGLWLRQDO�SURWRFRO�VHUYHUV�VH�
OHFWHG�IRU�LQFOXVLRQ�LQ�\RXU�7HPSXV�*QWS��DQG�WKH�ZD\�WKDW�WKH\�DUH�FRQÀJXUHG�

6HFXUH�XVHU�DXWKHQWLFDWLRQ�DQG�VHVVLRQ�SULYDF\�ZKLOH�SHUIRUPLQJ�URXWLQH�PRQLWRULQJ�DQG�
PDLQWHQDQFH�WDVNV�DUH�SURYLGHG�E\�WKH�2SHQ66+�LPSOHPHQWDWLRQV�RI �WKH�́ VHFXUH�VKHOOµ�
GDHPRQ��VVKG�DQG�LWV�FRPSDQLRQ�´VHFXUH�FRS\µ�XWLOLW\��VFS���7KH�8&'�6103�LPSOH�
PHQWDWLRQ� RI � WKH� 6LPSOH� 1HWZRUN� 0DQDJHPHQW� 3URWRFRO� �6103�� GDHPRQ�� VQPSG�
FRQIRUPV�WR�WKH�ODWHVW�,QWHUQHW�VWDQGDUG��NQRZQ�DV�6103Y���ZKLFK�DOVR�VXSSRUWV�VH�
FXUH�XVHU�DXWKHQWLFDWLRQ�DQG�VHVVLRQ�SULYDF\���,Q�DGGLWLRQ��WKH�1HWZRUN�7LPH�3URWRFRO�
GDHPRQ��QWSG�VXSSRUWV�FOLHQW�VHUYHU�DXWKHQWLFDWLRQ�VHFXULW\�PHDVXUHV�WR�GHWHU�VSRRÀQJ�
RI �173�FOLHQWV�E\�URJXH�173�VHUYHUV���7KLV�DSSHQGL[�GHVFULEHV�WKHVH�VHFXULW\�PHDVXUHV�
DQG�JLYHV�WKH�DGYDQFHG�QHWZRUN�DGPLQLVWUDWRU�LQIRUPDWLRQ�WKDW�ZLOO�DOORZ�FXVWRP�FRQ�
ÀJXUDWLRQ�WR�ÀW�VSHFLÀF�VHFXULW\�QHHGV�

Linux Operating System
7KH�HPEHGGHG�/LQX[�RSHUDWLQJ�V\VWHP�UXQQLQJ�LQ�WKH�7HPSXV�*QWS�LV�EDVHG�RQ�NHUQHO�
YHUVLRQ��������DQG�YHUVLRQ���RI �WKH�6ODFNZDUH�/LQX[�GLVWULEXWLRQ���$V�VXFK�LW�VXSSRUWV�D�
FRPSOHWH�VHW�RI �VHFXULW\�SURYLVLRQV�

• 6\VWHP�SDVVZRUGV�DUH�NHSW�LQ�DQ�HQFU\SWHG�ÀOH���HWF�VKDGRZ�ZKLFK�LV�QRW�DFFHVVLEOH�
E\�XVHUV�RWKHU�WKDQ�URRW�

• 'LUHFW�URRW�ORJLQV�DUH�RQO\�SHUPLWWHG�RQ�WKH�ORFDO�56�����FRQVROH�RU�YLD�66+

• 7KH�VHFXUH�FRS\�XWLOLW\��VFS�HOLPLQDWHV�WKH�QHHG�WR�XVH�WKH�LQVHFXUH�IWS�SURWRFRO�IRU�
WUDQVIHUULQJ�SURJUDP�XSGDWHV�WR�WKH�7HPSXV�*QWS
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• 



HGLW���,I �\RX�VWDUW�HGLW�ZLWKRXW�JLYLQJ�LW�D�ÀOH�QDPH�WR�RSHQ��LW�ZLOO�GLVSOD\�LWV�KHOS�
VFUHHQ��VKRZLQJ�WKH�VXSSRUWHG�NH\VWURNHV����%H�FDUHIXO�WR�PDLQWDLQ�WKH�SURSHU�RZQHUVKLS�
DQG�DFFHVV�SHUPLVVLRQV�E\�XVLQJ�FS��S�ZKHQ�FRS\LQJ�WKH�ÀOHV�

LQHWGFRQ¿J�PRGLÀHV�WKH��HWF�LQHWG�FRQI�ÀOH�ZKLFK�LV�UHDG�E\�LQHWG�WR�VWDUW�XS�YDULRXV�

http://www.openssh.com


http://www.ntp.org




CAUTION

6RPH�EURZVHUV�ZLOO�DXWRPDWLFDOO\�XQ]LS�WKH�J]LS�ÀOH�ZKHQ�GRZQORDGLQJ�
IURP�WKH�ZHEVLWH���3OHDVH�PDNH�VXUH�WKDW�WKH�J]LS�ÀOH�LV�OHVV�WKDQ��0�LQ�
VL]H�EHIRUH�SURFHHGLQJ���8SJUDGLQJ�WKH�SDUWLWLRQ�ZLWK�D�WRR�ODUJH�ÀOH�VL]H�
FDQ�FDXVH�VHULRXV�SUREOHPV�DQG�WKH�XQLW�PD\�KDYH�WR�EH�UHWXUQHG�WR�WKH�
IDFWRU\�IRU�UHSDLU�

7R�SHUIRUP�WKH�XSJUDGH��ORJ�LQ�DV�WKH�URRW�XVHU�WR�WKH�7HPSXV�*QWS�XVLQJ�WKH�ORFDO�FRQ�
VROH�VHULDO�,�2�SRUW��WHOQHW�RU�VVK�DQG�SHUIRUP�WKHVH�RSHUDWLRQV�

)LUVW�HQDEOH�WKH�XSJUDGH�SDUWLWLRQ�E\�LVVXLQJ�WKLV�FRPPDQG�DW�WKH�VKHOO�SURPSW�
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Recovering from a Failed Upgrade
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<RXU� 7HPSXV� *QWS� LQFOXGHV� WKH� 8QLYHUVLW\� RI � &DOLIRUQLD� DW� 'DYLV� �8&'��
6103�YHUVLRQ�������LPSOHPHQWDWLRQ�RI �D�6103�DJHQW��VQPSG�DQG�D�6103�
QRWLÀFDWLRQ�WUDS�JHQHUDWLRQ�XWLOLW\��VQPSWUDS.��,W�VXSSRUWV�DOO�YHUVLRQV�RI �WKH�

SURWRFRO� LQ� XVH� WRGD\�� � 6103Y�� �WKH� RULJLQDO� ,QWHUQHW� VWDQGDUG��� 6103Y�F� �QHYHU�
UHDFKHG� VWDQGDUG� VWDWXV��RIWHQ� FDOOHG�´FRPPXQLW\�6103µ�� DQG�6103Y�� �WKH� ODWHVW�
,QWHUQHW�VWDQGDUG����

7KH� 8&'�6103� SURMHFW� KDV� LWV� URRWV� LQ� WKH� &DUQHJLH�0HOORQ� 8QLYHUVLW\� 6103�
LPSOHPHQWDWLRQ���)RU�PRUH�GHWDLOHG�LQIRUPDWLRQ�DERXW�WKH�8&'�6103�SURMHFW�DQG�WR�
REWDLQ�PDQDJHPHQW�VRIWZDUH�DQG�GHWDLOHG�FRQÀJXUDWLRQ�LQIRUPDWLRQ��\RX�FDQ�YLVLW�WKLV�
ZHEVLWH�

KWWS���ZZZ�QHW�VQPS�RUJ

$Q� H[FHOOHQW� ERRN� ZKLFK� GHVFULEHV� RSHUDWLRQ� DQG� FRQÀJXUDWLRQ� RI � YDULRXV� 6103�
PDQDJHUV� DQG� DJHQWV�� LQFOXGLQJ� WKH�8&'�6103� LPSOHPHQWDWLRQV�� LV� DYDLODEOH� IURP�
2·5HLOOH\�	�$VVRFLDWHV�

(VVHQWLDO�6103��0DXUR�	�6FKPLGW��2·5HLOOH\�	�$VVRFLDWHV������

http://www.net-snmp.org
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Conþguring SNMPv2c Notiþcations and Informs
7R�KDYH�\RXU�7HPSXV�*QWS�VHQG�6103Y�F�QRWLÀFDWLRQV��60,Y���5)&�������RU�LQ�
IRUPV��\RX�PXVW�FRQÀJXUH�WKH�FRPPXQLWLHV�DQG�GHVWLQDWLRQV�E\�XQFRPPHQWLQJ�DQG�
HGLWLQJ�RQH�RU�ERWK�RI �WKHVH�OLQHV�LQ��HWF�VQPSG�FRQI��

trap2sink    xxx.xxx.xxx.xxx trap2community trap2port  

informsink   xxx.xxx.xxx.xxx informcommunity informport

ZKHUH�trap2community�DQG�informcommunity� VKRXOG�EH�UHSODFHG�E\�\RXU�FRPPXQL�
WLHV��DQG�xxx.xxx.xxx.xxx� LV�WKH�,3�DGGUHVV�RU�KRVWQDPH�RI �WKH�GHVWLQDWLRQ�KRVW�IRU�
UHFHLYLQJ�WKH�QRWLÀFDWLRQV�RU�LQIRUPV�JHQHUDWHG�E\�WKH�7HPSXV�*QWS���%\�GHIDXOW��WKH�
Y�F�WUDS�RU�LQIRUP�ZLOO�EH�VHQW�WR�SRUW�������<RX�PD\�RSWLRQDOO\�DGG�DQRWKHU�SDUDPHWHU��
trap2port RU a耀 
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$IWHU�UH�ERRWLQJ��WKH�DJHQW�ZLOO�UHDG�WKH��ERRW�XFG�VQPS�VQPSG�FRQI�FRQÀJXUDWLRQ�ÀOH�DQG�
FRPSXWH�VHFUHW�NH\�V��IRU�HDFK�RI �WKH�XVHUV�DQG�GHOHWH�WKH�FUHDWH8VHU�OLQHV�IURP�WKH�ÀOH���
,W�ZLOO�WKHQ�ZULWH�WKH�VHFUHW�NH\�V��WR�WKH�ÀOH���7KHVH�OLQHV�EHJLQ�ZLWK�WKH�VWULQJ��XVP8VHU���
,Q�WKLV�ZD\��XQ�HQFU\SWHG�SDVVZRUGV�DUH�QRW�VWRUHG�RQ�WKH�V\VWHP�

IMPORTANT

7KH� HQFU\SWLRQ� DOJRULWKPV� XVHG�E\� WKH� DJHQW� DUH� GHSHQGHQW� XSRQ� WKH�
,3� DGGUHVV� RI � WKH�7HPSXV�*QWS�� �%HFDXVH� RI � WKLV�� QHZ�NH\V�PXVW� EH�
JHQHUDWHG�DQ\WLPH�\RXU�7HPSXV�*QWS·V� ,3�DGGUHVV� LV�FKDQJHG�� � ,W� DOVR�
PHDQV� WKDW�\RX�FDQQRW�XVH� WKH� VDPH��ERRW�XFG�VQPS�VQPSG�FRQI�ÀOH�ZLWK�
PXOWLSOH� 7HPSXV� *QWS� XQLWV�� � 7R� JHQHUDWH� QHZ� NH\V�� VWRS� WKH� VQPSG�
SURFHVV��GHOHWH�WKH�H[LVWLQJ�XVP8VHU�NH\�OLQHV�IURP�WKH�ÀOH�DQG�WKHQ�DGG�
QHZ�FUHDWH8VHU�OLQHV���7KHQ�UH�ERRW�WKH�V\VWHP��

7KLV�H[DPSOH�JLYHV�WKH�VLPSOHVW�FRQÀJXUDWLRQ�WR�EHJLQ�XVLQJ�6103Y��EXW�GRHVQ·W�PDNH�
XVH�RI �WKH�IXOO�FDSDELOLWLHV�RI �WKH�9$&0�LQ�GHÀQLQJ�JURXSV�DQG�YLHZV�IRU�ÀQH�JUDLQHG�
DFFHVV�FRQWURO���7KH�IDFWRU\�GHIDXOW��HWF�VQPSG�FRQI�ÀOH�FRQWDLQV�FRPPHQWHG�EORFNV�RI �
OLQHV�WKDW�FDQ�EH�XQFRPPHQWHG�WR�JLYH�\RX�D�EDVLF�FRQÀJXUDWLRQ�WKDW�XVHV�WKH�8VHU�
EDVHG�6HFXULW\�0RGHO��860��GHVFULEHG�LQ�5)&������DQG�WKH�9LHZ�EDVHG�$FFHVV�&RQ�
WURO�0RGHO��9$&0��GHVFULEHG�LQ�5)&��������7KH�FRPPHQWV�LQFOXGHG�LQ�WKH�ÀOH�VKRXOG�
KHOS�\RX�LQ�PRGLI\LQJ�LW�IRU�\RXU�VSHFLÀF�UHTXLUHPHQWV�





]LSFRGH�LQIRUPDWLRQ�WR�WKH�SURSHU�:*6����FRRUGLQDWHV�IRU�\RX���7KH�IROORZLQJ�SUR�
YLGHV�WKH�QHFHVVDU\�EDFNJURXQG�LQIRUPDWLRQ�QHHGHG�WR�LQWHUSUHW�WKH�JHRGHWLF�GDWDEDVH�
DQG�WKHQ�GHVFULEHV�WKH�SURFHGXUH�

Geodesy

*HRGHV\�LV�WKH�VFLHQFH�RI �PDWKHPDWLFDOO\�GHVFULELQJ�WKH�HDUWK·V�VXUIDFH���7R�GR�WKLV��D�
PRGHO�RU�JHRGHWLF�GDWXP�LV�XVHG�WR�ÀW�WKH�VKDSH�RI �WKH�HDUWK���7KHVH�PRGHOV�DUH�ÁDWWHQHG�
VSKHUHV�FDOOHG�HOOLSVRLGV���7KH�HDUWK·V�VKDSH�LV�DFFXUDWHO\�PRGHOHG�XVLQJ�VXFK�DQ�HOOLSVRLG��
ZLWK�WKH�HTXDWRU�EHLQJ�D�FLUFOH�DURXQG�WKH�IDWWHVW�SDUW�DQG�ZLWK�WKH�QRUWK�DQG�VRXWK�
SROHV�FRUUHVSRQGLQJ�WR�WKH�FRPSUHVVHG�WRS�DQG�ERWWRP�RI �WKH�HOOLSVRLG���6RPH�RI �WKHVH�
PRGHOV�DUH�LQWHQGHG�RQO\�IRU�ORFDOL]HG�UHJLRQV�RI �WKH�HDUWK·V�VXUIDFH���7KH�*36�XVHV�D�

http://www.ngs.noaa.gov
http://164.214.2.59/GandG/pubs.html
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<RXU�7HPSXV�*QWS� LQFRUSRUDWHV�D� OLWKLXP�EDWWHU\�RQ� LWV�,%0�3&�FRPSDWLEOH�
VLQJOH� ERDUG� FRPSXWHU� VXEV\VWHP� FRPSRQHQW�� � 7KLV� EDWWHU\� LV� QRW� XVHU� VHU�
YLFDEOH�DQG�\RXU�7HPSXV�*QWS�VKRXOG�EH�UHWXUQHG�WR�WKH�IDFWRU\�VKRXOG�LWV�

UHSODFHPHQW�EHFRPH�QHFHVVDU\�

CAUTION

'DQJHU�RI �H[SORVLRQ�LI �EDWWHU\�LV�LQFRUUHFWO\�UHSODFHG����

5HSODFH� RQO\� ZLWK� WKH� VDPH� RU� HTXLYDOHQW� W\SH� UHFRPPHQGHG� E\� WKH�
PDQXIDFWXUHU���'LVSRVH�RI �XVHG�EDWWHULHV�DFFRUGLQJ�WR�WKH�PDQXIDFWXUHU·V�
LQVWUXFWLRQV��

E
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7KLV�DSSHQGL[�GHVFULEHV�WKH�7LPH�)LJXUH�RI �0HULW��7)20��QXPEHU���7KH�7HP�
SXV�*QWS�GLVSOD\V�WKLV�QXPEHU�RQ�WKH�IURQW�SDQHO�YLD�WKH�5HFHLYHU�6WDWXV�GLVSOD\�
�VHH�&KDSWHU������7KH�7)20�LV�DOVR�SULQWHG�RXW�LQ�WKH�WLPH�RI�GD\�ÀHOGV�SULQWHG�

E\�WKH�7HPSXV�*QWS�JSVVWDW�DQG�JQWSVWDW�FRPPDQGV��VHH�&KDSWHU������7KH�7)20�
QXPEHU�LQGLFDWHV�WKH�OHYHO�RI �DFFXUDF\�WKDW�VKRXOG�EH�LQFOXGHG�LQ�WKH�LQWHUSUHWDWLRQ�RI �
WKH�WLPH�RI�GD\�DQG�UDQJHV�IURP���WR���

�� WLPH�HUURU�LV�����XV
�� WLPH�HUURU�LV������XV
�� WLPH�HUURU�LV�������XV
�� WLPH�HUURU�LV�����PV
�� WLPH�HUURU�LV������PV
�� WLPH�HUURU�LV�!����PV��XQV\QFKURQL]HG�VWDWH�LI �QHYHU�EHHQ�

ORFNHG�WR�*36

,Q�DOO�FDVHV��WKH�7HPSXV�*QWS�UHSRUWV�WKLV�YDOXH�DV�DFFXUDWHO\�DV�SRVVLEOH��HYHQ�GXULQJ�
SHULRGV�RI �*36�VLJQDO�RXWDJH�ZKHUH�WKH�7HPSXV�*QWS�LV�XQDEOH�WR�GLUHFWO\�PHDVXUH�WKH�
UHODWLRQVKLS�RI �LWV�WLPLQJ�RXWSXWV�WR�87&���'XULQJ�WKHVH�*36�RXWDJH�SHULRGV��DVVXPLQJ�
WKDW�WKH�7HPSXV�*QWS�KDG�EHHQ�V\QFKURQL]HG�SULRU�WR�WKH�RXWDJH��WKH�7HPSXV�*QWS�
H[WUDSRODWHV�WKH�H[SHFWHG�GULIW�RI �WKH�7HPSXV�*QWS�WLPLQJ�VLJQDOV�EDVHG�RQ�LWV�NQRZO�
HGJH�RI �WKH�FKDUDFWHULVWLFV�RI �WKH�LQWHUQDO�7HPSHUDWXUH�&RPSHQVDWHG�&U\VWDO�2VFLOODWRU�



D�JUDGXDOO\�GHWHULRUDWLQJ�DFFXUDF\�RI �WKH�WLPLQJ�RXWSXWV���,I �WKH�VLJQDO�ORVV�FRQGLWLRQ�
SHUVLVWV�ORQJHU��WKHQ�WKH�ÀQDO��XQV\QFKURQL]HG�VWDWH�ZLOO�HYHQWXDOO\�EH�UHDFKHG���,I �WKH�
7HPSXV�*QWS�LV�XQDEOH�WR�DFKLHYH�UH�V\QFKURQL]DWLRQ�ZLWKLQ�RQH�KRXU�DIWHU�UHDFKLQJ�
WKLV�VWDWH��WKH�UHG�/('�ZLOO�LOOXPLQDWH���7KH�IDXOW�VWDWXV�ÀHOG�UHWXUQHG�LQ�HLWKHU�RI �WKH�
JSVVWDW�RU�JQWSVWDW�FRPPDQGV�ZLOO�KDYH�WKH�DSSURSULDWH�ELW�VHW�WR�LQGLFDWH�D�ORVV�RI�
VLJQDO�WLPH�RXW�FRQGLWLRQ�

,I � WKH�*36� VXEV\VWHP� UHDFKHV� WKH� XQV\QFKURQL]HG�7)20�VWDWH�� WKH�173�GDHPRQ�
ZLOO�FHDVH�WR�XVH�WKH�WLPLQJ�LQIRUPDWLRQ�UHWXUQHG�E\�WKH�*36�VXEV\VWHP�LQ�LWV�SROOLQJ�
HYHQW�WLPHVWDPSV���$W�WKLV�SRLQW��WKH�173�GDHPRQ�ZLOO�UHSRUW�LQ�LWV�UHSOLHV�WR�QHWZRUN�
173�FOLHQWV�WKDW�DUH�UHFHLYLQJ�V\QFKURQL]DWLRQ�IURP�WKH�7HPSXV�*QWS�WKDW�LW�LV�UXQQLQJ�
DW�VWUDWXP����� �173�FOLHQWV�ZLOO�UHFRJQL]H�WKDW�DQG�FHDVH�WR�XVH�WKH�XQV\QFKURQL]HG�
VHUYHU�
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GPS Receiver:
• /��%DQG�²���������0+]
• ��&KDQQHOV��&�$�&RGH

Antenna:
• ,QWHJUDO� ���� G%� JDLQ� /1$� ZLWK� GXDO� EDQGSDVV� ÀOWHUV� IRU� RXW�RI�EDQG� LQWHUIHUHQFH�

UHMHFWLRQ
• 5XJJHG��DOO�ZHDWKHU�KRXVLQJ�FDSDEOH�RI �RSHUDWLRQ�RYHU�²���&�WR�����&�WHPSHUDWXUH�

H[WUHPHV
• 0RXQWLQJ�YLD���µ�ORQJ��õµ�39&�SLSH�ZLWK�VWDLQOHVV�VWHHO�FODPSV�����·�ORZ�ORVV�5*����

GRZQOHDG�FDEOH�VWDQGDUG���2WKHU�OHQJWKV�RSWLRQDO�

Local Oscillator: 7&;2���2&;2�RU�5XELGLXP��RSWLRQV��

Time to Lock: <���PLQXWHV��W\SLFDO�

Display:  %ULOOLDQW���[����GRW�PDWUL[�YDFXXP�ÁXRUHVFHQW�

Keypad:  (QWHU��%DFN��(GLW��5LJKW��/HIW��8S��'RZQ��+HOS�

Network I/O �UHDU�SDQHO�5-����MDFN�:
������%DVH�7�HWKHUQHW

System Status Indicators �IURQW�SDQHO�:
• Sync LED:  JUHHQ�LQGLFDWRU�WKDW�SXOVHV�WR�LQGLFDWH�WKH�FXUUHQW�*36�DFTXLVLWLRQ�DQG�

ORFN�VWDWXV�
• Network LED:  DPEHU�LQGLFDWRU�WKDW�LOOXPLQDWHV�ZKHQ�WKH�HWKHUQHW�FRQQHFWLRQ�LV�XS�

DQG�ÁDVKHV�ZKHQ�SDFNHWV�DUH�UHFHLYHG�RU�WUDQVPLWWHG�
• Alarm LED:  UHG�LQGLFDWRU�WKDW�LOOXPLQDWHV�ZKHQ�D�VHULRXV�IDXOW�FRQGLWLRQ�H[LVWV�
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Optional Frequency Output �UHDU�SDQHO�%1&�MDFN��
• 10 MPPS:  77/�VTXDUHZDYH�#���Ω�
  $FFXUDF\�  ����-12
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Supplementary Compliance Data:
• Safety:� (1�������������$��$���������$���������$���������$�������
• EMC:� (1���������������(1����������������Z�$��	�$������

(1����������������Z�$�������(1������������Z�$������&ODVV�$�
9&&,��$SULO�������&ODVV�$��&,635�����������&ODVV�$�
)&&�3DUW����6XESDUW�%�6HFWLRQ��������&ODVV�$�
,&(6�����&ODVV�$��$16,�&�����������
$6�1=6�������Z�$��	�$�������&ODVV�$
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