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About This Manual
This manual will guide you through simple installation and set up procedures.

Introduction – The Tempus LX, how it works, where to use it, its main features.
Basic Installation – How to connect, configure and test your Tempus LX with your network.
Client Set-Up – Two sections; one for Unix-like platforms and one for Windows NT/2000/XP.
Console Port – Description of the Linux console commands for use over the network and serial ports.
Front-Panel Keypad and Display – How to operate the user interface that provides convenient setup and 
monitoring of the instrument.

If you detect any inaccuracies or omissions, please inform us.  EndRun Technologies cannot be held 
responsible for any technical or typographical errors and reserves the right to make changes to the 
product and manuals without prior notice.

Warranty
This product, manufactured by EndRun Technologies, is warranted against defects in material and 
workmanship for a period of three years from date of shipment, under normal use and service.  Dur-
ing the warranty period, EndRun Technologies will repair or replace products which prove to be 
defective.

For warranty service or repair, this product must be returned to EndRun Technologies.  Buyer shall 
prepay shipping charges to send product to EndRun Technologies and EndRun Technologies shall 
pay shipping charges to return product to Buyer.  However, if returned product proves to be operating 
normally (not defective) then Buyer shall pay for all shipping char
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TO THE EXTENT PERMITTED BY LAW, THIS WARRANTY AND REMEMDIES SET FORTH 
ABOVE ARE EXCLUSIVE AND IN LIEU OF ALL OTHER WARRANTIES, REMEDIES AND 
CONDITIONS WHETHER ORAL OR WRITTEN, STATUTORY, EXPRESS, OR IMPLIED.  AS 
PERMITTED BY APPLICABLE LAW, ENDRUN SPECIFICALLY DISCLAIMS THE IMPLIED 
WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE.

Warranty Repair  
If you believe your equipment is in need of repair, call EndRun Technologies and ask for a customer 
service agent.  It is important to contact us first as many problems may be resolved with a phone call.  
Please have the serial number of the unit and the nature of the problem available before you call.  If 
it is determined that your equipment will require service, we will issue an RMA number.  You will be 
asked for contact information, including your name, address, phone number and e-mail address.

Ship the unit prepaid in the original container or a container of sufficient strength and protection  to 
EndRun Technologies.  EndRun will not be responsible for damage incurred during shipping to us.  
Be sure the RMA number is clearly identified on the shipping container.  Our policy is to repair the 
unit within 5 business days.  If it is necessary to order parts or if other circumstances arise that require 
more than 5 days, an EndRun service technician will contact you.

Loaner units are not included as part of the standard warranty.

Repair After Warranty Expiration
If the warranty period has expired, we offer repair services for equipment you have purchased from 
EndRun.  Call and ask for a customer service agent.  It is important to contact us first as many prob-
lems may be resolved with a phone call.  Please have the serial number of the unit and the nature 
of the problem available before you call.    If it is determined that the equipment has failed and you 
want EndRun to perform the repairs, we will issue you an RMA number.  Ship the unit prepaid in 
the original container or a container of sufficient strength and protection to EndRun Technologies.  
EndRun will not be responsible for damage incurred during shipping to us.  Customer is responsible 
for shipping costs to and from EndRun Technologies.  Be sure the RMA number is clearly identified 
on the shipping container.  After the equipment has been received we will evaluate the nature of the 
problem and contact you with the cost to repair (parts and labor) and an estimate of the time neces-
sary to complete the work.   

Limitation of Liability
The remedies provided herein are Buyer’s sole and exclusive remedies.  EndRun Technologies shall 
not be liable for any direct, indirect, special, incidental or consequential damages, whether based on 
contract, tort or any other legal theory.
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3HUIRUPLQJ�WKH�&'0$�6XEV\VWHP�8SJUDGH ������������������������������������������������������������������������������������ ��
3UREOHPV�ZLWK�WKH�&'0$�6XEV\VWHP�8SJUDGH ���������������������������������������������������������������������������������� ��
5HFRYHU�&RPPDQG �������������������������������������������������������������������������������������������������������������� ��

Appendix C - Simple Network Management Protocol (SNMP)������������������������������ ��
6103Y��6HFXULW\ ������������������������������������������������������������������������������������������������������������������ ��
(QWHUSULVH�0DQDJHPHQW�,QIRUPDWLRQ�%DVH��0,%� ������������������������������������������������������������������������ ��
,QYRFDWLRQ�RI�WKH�6103�GDHPRQ ���������������������������������������������������������������������������������������������� ��
4XLFN�6WDUW�&RQILJXUDWLRQ����6103Y��Y�F ���������������������������������������������������������������������������������� ��
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&KDQJH�'HIDXOW�&RPPXQLW\�6WULQJV��3DVVZRUGV� ������������������������������������������������������������������������������ ��
&RQILJXULQJ�6103Y��7UDS�*HQHUDWLRQ �������������������������������������������������������������������������������������� ��
&RQILJXULQJ�6103Y�F�1RWLILFDWLRQV�DQG�,QIRUPV ������������������������������������������������������������������������ ��
&RQILJXUDWLRQ�RI�6103Y� ������������������������������������������������������������������������������������������������������ ��
'LVDEOLQJ�7KH�6103�3URWRFRO �������������������������������������������������������������������������������������������������� ��

Appendix D - Leap Seconds �������������������������������������������������������������������������������������������� ��
%DFNJURXQG�,QIRUPDWLRQ �������������������������������������������������������������������������������������������������������� ��

Appendix E - Time Figure-of-Merit (TFOM)���������������������������������������������������������������� ��

Appendix F - Serial Time Output ���������������������������������������������������������������������������������� ��
6\VSOH[�)RUPDW� �������������������������������������������������������������������������������������������������������������������� ��
7UXHWLPH�)RUPDW ������������������������������������������������������������������������������������������������������������������ ��
(QG5XQ�)RUPDW� �������������������������������������������������������������������������������������������������������������������� ��
(QG5XQ;��([WHQGHG��)RUPDW ����������������������������������̀ᄀ̀ᄀ̀ᄀ̀ᄀ̀ᄀ̀ᄀ̀ᄀ̀ᄀ̀ᄀ̀ᄀ̀ᄀ̀ᄀ̀ᄀ̀ᄀ̀ᄀ̀ᄀ̀ᄀ̀ᄀ树���00Đ0Đ"敥℀

Appendix F - 



T e m p u s  L X  C D M A  U s e r  M a n u a l

373Y��&RQILJXUDWLRQ�DQG�6WDWXV �������������������������������������������������������������������������������������������� ���
373Y��&RQILJXUDWLRQ�DQG�6WDWXV�8VLQJ�WKH�.H\SDG�'LVSOD\ ���������������������������������������������������������������� ���
373Y��&RQILJXUDWLRQ�8VLQJ�WKH�1HWZRUN�RU�6HULDO�3RUW ���������������������������������������������������������������������� ���
373Y��6WDWXV�8VLQJ�WKH�1HWZRUN�RU�6HULDO�3RUW ������������������������������������������������������������������������������ ���

373Y��2SHUDWLRQ ���������������������������������������������������������������������������������������������������������������� ���
$ERXW�WKH�373�6HFRQG�DQG�87&�7LPH�������������������������������������������������������������������������������������� ���

Appendix I - Specifications ������������������������������������������������������������������������������������������ ���

Special Modifications - Changes for Customer Requirements ������������������������������ ���



T e m p u s  L X  C D M A  U s e r  M a n u a l1

http://www.endruntechnologies.com


T e m p u s  L X  C D M A  U s e r  M a n u a l2

C H A P T E R  O N E

3 T e m p u s  L X  C D M A  U s e r  M a n u a l

failure, damage or vandalism) and in an environment where large ambient temperature swings may 
occur.  Equipment capable of meeting these requirements is at the current state-of-the-art.

The CDMA time and frequency engine in the Tempus LX receives the same initialization signals 
transmitted by the base stations that are used by the mobile telephones to establish their synchro-
nization to system time.  The mobile telephones cannot communicate in the system until they have 
established synchronization with the received spread spectrum encoded waveform.  Unlike the mo-
bile telephones, once this synchronization has occurred, the CDMA time and frequency engine in the 
Tempus LX has all of the information that it needs to perform its function of delivering accurate UTC 
time to a network of computers.  The mobile telephone must decode much more information, estab-
lish two-way communications with the base station, and be a paid subscriber to performs its function 
of placing and receiving calls.

All of this means that during normal operation, the quality of the timing information being trans-
mitted from each of the base stations is virtually a repeat of that directly obtainable from the GPS.  
The big difference is that the received signal strengths from the base stations are a minimum of 30 
dB larger than those from the GPS satellites, which is why you can usually talk on your cell phone 
indoors.  Due to the nature of the IS-95 spread spectrum CDMA modulation scheme, this timing in-
formation may be extracted by a well-designed receiver with a precision of a few nanoseconds.  The 
CDMA time and frequency engine in the Tempus LX does just that, and for this reason, we call our 
technology ‘indirect GPS’.

 Where to Use It
First, the Tempus LX must be deployed in a cellular or PCS IS-95 CDMA coverage area.  Cellular is 
a commonly used term implying that the frequency band for the base station carrier transmissions is 
824-895 MHz.  This is in contrast to PCS, which implies operation in the 1850-1990 MHz frequency 
band.  If available, the Tempus LX uses the cellular frequency band because it provides much better 
propagation characteristics in regards to building penetration and maximum receivable range from the 
transmitter.  In regions lacking cellular coverage, the unit can be set to receive the PCS signals.  In 
general, if your CDMA telephone works where you plan to install the Tempus LX, then your Tempus 
LX will work properly there.

Because the Tempus LX has been designed to operate in conjunction with existing public domain 
NTP/SNTP client software that has been created for use with similar time servers, it may be used 
in any computer network environment that is using TCP/IP protocols.  Although client software is 
available for all platforms, for the most precise applications, the Unix-like operating systems are best 
supported.

 Main Features
Performance, Reliability and Economy
The Tempus LX provides high performance and reliability combined with low power consumption 
and cost.  Its internal sub-assemblies are fabricated using state-of-the-art components and processes 
and are integrated in a solid, high-quality chassis.

Flexibility
It supports a variety of TCP/IP network protocols compatible with a variety of platforms and operat-
ing systems.
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Easy Installation
Its standard 1U high, 19” rack-mountable chassis and indoor-mounted, magnetic-base antenna make 
installation simpler compared to direct GPS products.  The antenna and rack-mount chassis may be 
mounted in any convenient location.  Connect it to your network via the rear panel mounted, 10/
100Base-T RJ-45 connector and plug in the AC power cord.  Initial network configuration is automat-your networစင耄�Ġ
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 Tempus LX Physical 
 Description

Sync LED   This green LED flashes to indicate synchronization status.

Network LED  This amber LED illuminates when the Tempus LX is connected to the
    network and flashes when receiving or transmitting packets..

Alarm LED  This red LED illuminates briefly at power-up, and thereafter whenever
    a serious fault condition exists.
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Alarm Jack  This BNC connector (or terminal strip) provides the optional Alarm
(Option)   Output, and is usually not installed.  If installed, see details in 
    Appendix I - Specifications for the Alarm Output..

Prog TTL Jack  This BNC connector provides the optional Programmable TTL 
(Option)   Output and is usually not installed.  If installed, see details in
    Appendix I - Specifications for the Programmable TTL Output.
    This pulse rate is normally shipped from the factory as 10MPPS 
    but can be changed via the front-panel keypad or command
    ERWQRVUEQPHKI.

10MPPS or 100 PPS, etc. This BNC connector provides an optional customer-specified
(Option)   rate output and is usually not installed.  If installed, it will be labeled
    for the appropriate rate such as “10 MPPS” or “100 PPS”, etc.  This
    output is set at the factory and cannot be changed.  See details in 
    Appendix I - Specifications for the Fixed Pulse Rate Output.
    
Serial Time  This optional DB-9M connector provides the RS-232 (or RS-422) serial 
(Option)   I/O interface with a once-per-second ASCII time string output.  For 
    further information refer to Appendix F - Serial Time.

AC Power Input Jack This IEC 320 standard three-prong connector provides AC power.

DC Power Input Block This optional 3-position terminal block provides connection to the
    DC power source, and replaces the AC power input jack.

 Performing an 
 Initial Site Survey

Using the status LED indicators, it’s easy to find out if your Tempus LX will work in your desired 
location:

1. Screw the TNC plug on the end of the antenna cable onto the TNC antenna input jack on the chas-
sis rear panel of the Tempus LX.

2. Plug one end of the supplied AC power cord into an 85-270 VAC outlet.

3. Plug the other end into the AC input connector on the chassis rear panel of the Tempus LX.

Place the antenna on a flat, preferably metallic surface while the unit is searching for the signal.  
Make sure that it is not blocked by large metallic objects closer than one meter.  Although the antenna 
should normally be installed in a vertical orientation, usually multipath conditions due to signal re-
flections indoors cause at least some of the signal to be horizontally polarized, so do not be surprised 
if you find that the unit will work with the antenna oriented either way.  Multipath conditions can also 
cause another effect:  signal cancellation.  Since the wavelength of the signal is only about 12 to 30 
centimeters, movement of the antenna just a few centimeters can sometimes cause significant signal 
strength changes.
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After configuring these parameters in your terminal, apply power to the Tempus LX.  After about 20 
seconds, your terminal should display a sequence of boot messages similar to these:

���������������������������������������������������
����������������.KPWZ�$QQVNQCFGT�X�����������������
���������������������������������������������������
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REPGV����2%PGV�(#56�+++���%����CV��Z����������G�HG���������
����VZAUVCTVARV
�Z�E����`����D[VGU��$%4��
�C����$WTUV9T'P�$WTUV4F'P�0Q7(NQY�
����54#/5+<'��Z������54#/A$0&��Z������CUUKIPGF�+43����
GVJ���TGIKUVGTGF�CU�2%PGV�(#56�+++���%���
REPGV������ECTFUAHQWPF�
6GORWU�5%����HNCUJ�FGXKEG����������CV��������
�#OF�(WLKVUW�'ZVGPFGF�3WGT[�6CDNG�X����CV��Z����
PWODGT�QH�%(+�EJKRU���
%TGCVKPI���/6&�RCTVKVKQPU�QP�ő6GORWU�5%����(NCUJ�$CPMŒ�
�Z����������Z���G�������ő6GORWU�MGTPGNŒ
OVF��)KXKPI�QWV�FGXKEG���VQ�6GORWU�MGTPGN
�Z���G������Z�����������ő6GORWU�.Q�$QQV.FTŒ
OVF��)KXKPI�QWV�FGXKEG���VQ�6GORWU�.Q�$QQV.FT
�Z����������Z�����������ő6GORWU��DQQVŒ
OVF��)KXKPI�QWV�FGXKEG���VQ�6GORWU��DQQV
�Z����������Z�����������ő6GORWU��NQIUŒ
OVF��)KXKPI�QWV�FGXKEG���VQ�6GORWU��NQIU
�Z����������Z�����������ő6GORWU�(#%614;�TQQVHUŒ
OVF��)KXKPI�QWV�FGXKEG���VQ�6GORWU�(#%614;�TQQVHU
�Z����������Z��HG�������ő6GORWU�72)4#&'�TQQVHUŒ
OVF��)KXKPI�QWV�FGXKEG���VQ�6GORWU�72)4#&'�TQQVHU
�Z��HG������Z�����������ő6GORWU�*K�$QQV.FTŒ
OVF��)KXKPI�QWV�FGXKEG���VQ�6GORWU�*K�$QQV.FT
0'6���.KPWZ�6%2�+2�����HQT�0'6���
+2�2TQVQEQNU��+%/2��7&2��6%2��+)/2
+2��TQWVKPI�ECEJG�JCUJ�VCDNG�QH�����DWEMGVU���-D[VGU
6%2��*CUJ�VCDNGU�EQPHKIWTGF�
GUVCDNKUJGF������DKPF������
0'6���7PKZ�FQOCKP�UQEMGVU�����5/2�HQT�.KPWZ�0'6����
OVFDNQEMAQRGP
QM
4#/&+5-��%QORTGUUGF�KOCIG�HQWPF�CV�DNQEM��
OVFDNQEMATGNGCUG
QM
8(5��/QWPVGF�TQQV�
GZV��HKNGU[UVGO��
(TGGKPI�WPWUGF�MGTPGN�OGOQT[����M�HTGGF
+0+6��XGTUKQP������DQQVKPI
�GVE�TE�F�TE�5���DKP��KU�C�FKTGEVQT[
OVFDNQEMAQRGP
QM
OVFDNQEMAQRGP
QM
.QCFKPI�%&/#
.QCFKPI�-G[RCF�8(&
(TK�#WI����������������������������UGEQPFU
����
5GVVKPI�U[UVGO�VKOG�WUKPI�JYENQEM
+0+6��'PVGTKPI�TWPNGXGN���
'PVGTKPI�OWNVKWUGT���
#VVGORVKPI�VQ�EQPHKIWTG�GVJ��D[�EQPVCEVKPI�C�&*%2�UGTXGT���

At this point, if you do not have a DHCP server configured on your network the unit will time-out 
and print these messages:

6GORWU�.:�%&/#�&*%2�%NKGPV�YCU�WPCDNG�VQ�HKPF�VJG�&*%2�5GTXGT�
(KZ�VJG�RTQDNGO�CPF�TG�DQQV�QT�UGV�WR�UVCVKE�+2�CFFTGUU
D[�TWPPKPI�PGVEQPHKI�
FPUFQOCKPPCOG��*QUV�PCOG�NQQMWR�HCKNWTG

PQPG�

Then these messages are printed, in either case:
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Using netconfig to Set Up Your IP
The script file PGVEQPHKI will configure the TCP/IP network parameters for your Tempus LX.  If 
you want to have the HTTP Interface enabled in your Tempus LX then be sure to configure the name 
server IP address during the PGVEQPHKI process.  The HTTP Interface will not start if this is config-
ured incorrectly.  Only one name server is required, two gives some redundancy. 

The following is a sample transcript which illustrates the use of PGVEQPHKI.  The entries made by 
the user are underlined and are provided purely for illustrative purposes.  You must provide equiva-
lent entries that are specific to your network.  Those shown here are appropriate for a typical network 
that does not u嘀

-
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%CNEWNCVKPI�VJG�$41#&%#56�CPF�0'6914-�CFFTGUUGU���
$TQCFECUV���������������������0GVYQTM����������������

;QWT�6GORWU�.:�%&/#ŏU�EWTTGPV�+2�CFFTGUU��HWNN�JQUVPCOG��CPF�DCUG�JQUVPCOG�
��������������������EPVR�[QWT�FQOCKP����EPVR

���&1/#+0�0#/'5'48'4
5��CFFTGUU�UGVVKPI

9KNN�[QWT�6GORWU�.:�%&/#�DG�CEEGUUKPI�C�PCOGUGTXGT�
=[?GU��=P?Q�!�[

5GV�VJG�+2�CFFTGUU�QH�VJG�RTKOCT[�PCOG�UGTXGT�VQ�WUG�HQT�FQOCKP�[QWT�FQOCKP�
'PVGT�RTKOCT[�PCOG�UGTXGT�+2�CFFTGUU�
CCC�DDD�EEE�FFF��������������

9KNN�[QWT�6GORWU�.:�%&/#�DG�CEEGUUKPI�C�UGEQPFCT[�PCOGUGTXGT�
=[?GU��=P?Q�!�[

5GV�VJG�+2�CFFTGUU�QH�VJG�UGEQPFCT[�PCOG�UGTXGT�VQ�WUG�HQT�FQOCKP�[QWT�FQOCKP�
'PVGT�UGEQPFCT[�PCOG�UGTXGT�+2�CFFTGUU�
CCC�DDD�EEE�FFF��������������

5GVVKPI�WR�6%2�+2���
%TGCVKPI��GVE�*1560#/'���
%TGCVKPI��GVE�TE�F�TE�KPGV����
%TGCVKPI��GVE�PGVYQTMU���
%TGCVKPI��GVE�JQUVU���
%TGCVKPI��GVE�TGUQNX�EQPH���

�������������������������������������������������������������������������������
�������������������������������������������������������������������������������
�������������������������������������������������������������������������������
�����������6JG�6GORWU�.:�%&/#�PGVYQTM�EQPHKIWTCVKQP�JCU�DGGP�WRFCVGF�����������
�������������������������������������������������������������������������������
��������������2NGCUG�TG�DQQV�PQY�HQT�VJG�EJCPIGU�VQ�VCMG�GHHGEV����������������
�������������������������������������������������������������������������������
�������������������������������������������������������������������������������
�������������������������������������������������������������������������������

Verify Network Configuration
If you have made changes to your network configuration using PGVEQPHKI, you should shutdown the 
Tempus LX and reboot it.  There are two ways to do this:

1. Cycle power to the Tempus LX.

2. Issue the shutdown with reboot command at the shell prompt:

6GORWU�.:�%&/#
TQQV"EPVR�`�� �UJWVFQYP��T�PQY

If you are using the RS-232 serial I/O port to communicate with the Tempus LX, you will be able to 
see the kernel generated boot messages when the unit reboots.  You should note the line

%QPHKIWTKPI�GVJ��CU�����������������

if you have set up a static IP address, or this line

#VVGORVKPI�VQ�EQPHKIWTG�GVJ��D[�EQPVCEVKPI�C�&*%2�UGTXGT���

if you are using DHCP.  It appears near the end of the kernel generated boot messages.  

If you are using DHCP and are not using the RS-232 serial I/O port, you will have to check the 
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�������������������������������������������������������������������������������
�������������������������������������������������������������������������������
�������������������������������������������������������������������������������
�����6JG�6GORWU�.:�%&/#�0GVYQTM�6KOG�2TQVQEQN�EQPHKIWTCVKQP�JCU�DGGP�WRFCVGF���
�������������������������������������������������������������������������������
���������������2NGCUG�TG�DQQV�PQY�HQT�VJG�EJCPIGU�VQ�VCMG�GHHGEV���������������
�������������������������������������������������������������������������������
�������������������������������������������������������������������������������
�������������������������������������������������������������������������������

Configuring the Tempus LX as a Stratum 2 Server
Operating the Tempus LX as a Stratum 1 Server is the recommended mode.  You may operate the unit 
as a Stratum 2 server but since there are innumerable ways to configure your network with Stratum 2 
servers, specific insructions for how to do that are beyond the scope of this manual.  General instruc-
tions are:

Edit NTP.CONF
You must edit the ntp.conf file in order to point your Stratum 2 server at a Stratum 1 server.  Edit 
/etc/ntp.conf and add your server line(s).  (See Using Edit below.)  Here is an example:

� UGTXGT������������

Or, if you set up a domain name server via PGVEQPHKI, here is another example:

� UGTXGT�[QWT�VKOGUGTXGT�EQO

IMPORTANT

Now save the edited file and copy it to the non-volatile flash partition with this command:

� ER��R��GVE�PVR�EQPH��DQQV�GVE

Mask Alarm
In Stratum 1 operation an alarm will be indicated when there is a loss of signal.  For Stratum 2 opera-
tion you may not want to see this alarm.  You can mask it (prevent it from showing) by using the 
console port (serial/network) command UGVUKIHNVOCUM.  Or, on the front-panel keypad/display go 
to the Receiver submenu, then to SigFltMask.

Using Edit
A very compact editor is available on the system for editing files:  GFKV.  If you start GFKV without 
giving it a file name to open, it will display its help screen, showing all supported keystrokes.  

'R�QRW�UHPRYH�WKH�VHUYHU�OLQHV�IRU�WKH�UHIFORFN���(YHQ�LI�\RXU�7LPH�6HUYHU�LV�QRW�FRQQHFWHG�WR�DQ�DQWHQQD��
WKH�UHIFORFN�VHUYHU�OLQHV�PXVW�UHPDLQ�
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You can verify that authentication is being used by issuing the command

CUUQEKCVKQPU

to display the characteristics of the client server associations.  In the “auth” column of the display, 
you should see “OK” for the row corresponding to the Tempus LX server.  If you see “bad”, you 
should wait a few minutes to be sure that there is a problem since “bad” is the initial state of this 
setting.  If the “bad” indication persists then you must check your configuration for errors.  Typi-
cally this is due to a typing error in creating the /etc/ntp.keys file on the client that causes a mismatch 
between the keys being used by the server and client.  (If you transfer the file by HVR or UER, this 
shouldn’t be a problem.)  It is also possible to have a typing error in the /etc/ntp.conf file that causes 
the needed key to not be included in the “trustedkey” list.

 Broadcast/Multicast NTP 
 Client Setup

Broadcast/multicast client setup is relatively simple, if:

• You have been able to successfully communicate with the Tempus LX on your network.

• Your Tempus LX has been configured to perform broadcasts or multicasts via the front-panel 
keypad or by running the PVREQPHKI shell script.  (This is not the factory default configuration, so 
be sure to run PVREQPHKI.)  If you are going to use MD5 authentication, your Tempus LX must have 
been configured to operate with authentication in the broadcast/multicast mode, and you must know 
which of the trusted keys it is using for broadcast/multicast operation.  The example Tempus LX 
configuration shown in Chapter 2 �

•
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fault, the NTP installation program installs PVRF�GZG as a service called Network Time Protocol, and 
starts it.  You must use the Services utility in Control Panel to stop the Network Time Protocol service 
and then restart it.

Use the NTP utility�PVRS�GZG to check that PVRF�GZG is able to communicate with the Tempus LX.  
By default it is installed in the \Program Files\Network Time Protocol sub-directory of your Windows 
NT/2000/XP partition.  From a console window, after issuing the command

PVRS

you will see the PVRS�GZG command prompt:

PVRS 

Use the command

RGGTU

to display the NTP peers which your computer is using.  One of them should be the Tempus LX 
server which you have just configured.  You should verify that it is being ‘reached’.  (You may have 
to continue issuing the peers command for a minute or two before you will see the ‘reach’ count 
increment.)

You can verify that authentication is being used by issuing the command

CUUQEKCVKQPU

to display the characteristics of the client server associations.  In the “auth” column of the display, 
you should see “OK” for the row corresponding to the Tempus LX server.  If you see “bad”, you 
should wait a few minutes to be sure that there is a problem since “bad” is the initial state of this 
setting.  If the “bad” indication persists then you must check your configuration for errors.  Typically 
this is due to a typing error in creating the \winnt\system32\drivers\etc\ntp.keys file on the client that 
causes a mismatch between the keys being used by the server and client.  (If you transfer the file 
by HVR or UER, this shouldn’t be a problem.)  It is also possible to have a typing error in the \winnt\
system32\drivers\etc\ntp.conf file that causes the needed key to not be included in the “trustedkey” 
list.

 Broadcast/Multicast NTP 
 Client Setup

Broadcast/multicast client setup is relatively simple, if:

• You have been able to successfully communicate with the Tempus LX on your network.

• Your Tempus LX has been configured to perform broadcasts or multicasts via the front-panel key-
pad or by running the PVREQPHKI shell script.  (This is not the factory default configuration, so be 
sure to run�PVREQPHKI.)  If you are going to use MD5 authentication, your Tempus LX must have 
been configured to operate with authentication in the broadcast/multicast mode, and you must know 
which of the trusted keys it is using for broadcast/multicast operation.  The example Tempus LX 
configuration shown in Chapter 2 - Configuring the Network Time Protocol will be assumed in the 
example configuration commands shown here.



T e m p u s  L X  C D M A  U s e r  M a n u a l









T e m p u s  L X  C D M A  U s e r  M a n u a l



T e m p u s  L X  C D M A  U s e r  M a n u a l38

C H A P T E R  F I V E

39 T e m p u s  L X  C D M A  U s e r  M a n u a l

F R O N T - P A N E L  K E Y P A D  A N D  D I S P L A Y

Receiver Status:   CDMA receiver status as follows:
   Acquire: Searching for a signal.
   Detect:  A signal is detected.
   Locking: Locking to the Pseudonoise (PN) Code.
   Tracking: Locking to the carrier.
   Locked: Fully synchronized to signal.

System Status:   Indicates either OK or flashing FAULT.  A fault status indicates that one or more
   of the built-in fault checking processes has detected an error condition.  See 
   Faults Display in this chapter for more information.

An alternate Time/Status display can be viewed by pressing the right arrow k
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TFOM:    A detailed explanation of TFOM is in Appendix E - Time Figure-of-Merit.
   Briefly, TFOM indicates clock accuracy where:
   6 time error is < 100 us
   7 time error is < 1 ms
   8 8

8
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Network6 Setup (Optional)
This display is only available if your Tempus LX has been configured with IPv6.  It is selected from 
the Main Menu and provides the ability to view and modify the IPv6 network settings.  Refer to 
Chapter �vIPv6 netwomⰀ㌀儀

�7�‰�D�Q�G���S�U�X�F�W�H�G���I�U�R�P��
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This display will indicate that the mode is broadcast, multicast, or disabled.  It allows either broadcast 
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http://www.tldp.org
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 Available User Commands
COMMAND FUNCTION
accessconfig Interactive shell script that guides the user in configuring 

VGNPGV, UUJ and UPORF access to the Tempus LX that is 
limited to specific hosts.  The resulting /etc/hosts.allow and 
/etc/hosts.deny files are saved to the non-volatile FLASH disk.  
Factory default configuration allows access by all hosts.

cdmachannelset Prints the current CDMA channelset being used.  It can be 
one of North American Cellular, South Korean Cellular, North 
American PCS, Indian Cellular or Japanese Cellular.

cdmaleapconfig Guides the user in configuring the way in which UTC leap sec-
onds are handled:  either automatically via CDMA basestation 
transmissions or by user-entered current and future leap second 
parameters.

cdmaleapmode Prints the current CDMA leap second mode of operation, either 
automatic or user-entered.  If user-entered, prints the current 
and future leap second values.

cdmastat Prints the CDMA Subsystem status information to the console.
cdmaversion Prints the CDMA firmware and FPGA version information to 

the console.
cntphwaddr Prints the ethernet hardware address, if the ethernet has been 

configured.
cntposctype Prints the installed oscillator type, which is one of: TCXO, MS-

OCXO, or Rubidium.
cntppasswd Allows the root user to change the password for the two config-

ured users on the Tempus LX:  cntpuser and root.  This script 
calls the standard Linux m唂怃뀃 

cnts

-
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 Detailed Command 
 Descriptions

accessconfig
This command starts an interactive shell script that will allow the root user to configure limitation of 
VGNPGV, UUJ and UPOR access to the Tempus LX.  By default, the unit is configured to allow access 
by all users.  If you need to limit VGNPGV, UUJ or UPOR access, e.g. for security reasons, you must run 
this script as root from either the RS-232 serial I/O port or from a�VGNPGV or�UUJ session.

This script modifies these files:  /etc/hosts.allow and /etc/hosts.deny.  These are non-volatilely stored 
in the FLASH disk /boot/etc directory.  You must reboot the Tempus LX after running this script for 
the changes to take effect. 

 Set:    CEEGUUEQPHKI

 Tempus LX response:  Interactive shell script is started.

cdmachannelset
This command displays the CDMA channelset currently being used by the CDMA Subsystem.  It can 
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could be due to a variety of reasons.  If there are no other faults that could explain the inability to 
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cntposctype
This command displays the installed oscillator type.  It is one of TCXO, MS-OCXO or Rubidium.  
The standard oscillator is the TCXO.

 Query:    EPVRQUEV[RG

 Tempus LX response:  +PUVCNNGF�1UEKNNCVQT�KU�6%:1

cntppasswd
This command allows the root user to change the passwords of the two configured users on the sys-
tem:  root and cntpuser.  Arguments passed to cntppasswd on the command line are passed verba-
tim to the real passwd binary program.  When passwd returns, the resulting modified /etc/shadow

Te change toot uasswords

  㙈tc �PVRQɃVՖՖॆ�

  㙈tc �PVRQɃVՖՖॆ�戃PVRQݕGV吀
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cal-Auto and Local-Manual.  These settings have no effect on the operation of the NTP daemon or the 
underlying Linux operating system time.  These ALWAYS operate in UTC.

By default, the unit is configured to operate in UTC mode.  If you need to modify this  operation, you 
must run this script as root.  Settings made using this command are non-volatile.

 Set:    EPVRVKOGOQFGEQPHKI

 Tempus LX response:  Interactive shell script is started.

cntpversion
This command displays the firmware version and build date of the Linux/NTP Subsystem software 
(root file system).

 Query:    EPVRXGTUKQP

 Tempus LX response: 
  Tempus LX CDMA 6010-0042-000 v 1.00 Fri Aug 20 22:38:21 UTC 2004

cptpstat (Optional)
This command is only available if the PTP/IEEE-1588 option has been installed.  Refer to Appendix 
H - Precision Time Protocol/IEEE-1588 for more  information.

cpuopts
This command displays the current settings for the installed CPU Options.

 Query:    ERWQRVU

 Tempus LX response:  %27�1RVKQP�6+/'�%1&'�KU�KPUVCNNGF�
� � � � � %WTTGPV�5GVVKPI���+4+)�$����

cpuoptsconfig
This command starts an interactive shell script that will allow the root user to change the settings of 
any installed CPU Options.  The user-selectable options are: 1PPS, AM Code, and Programmable 
TTL.

 Set:    ERWQRVUEQPHKI

 Tempus LX response:  Interactive shell script is started.

cpusertime
This command displays the current settings for the optional Serial Time Output.  Settings for the three 
NMEA sentences are always shown but are only applicable if you have selected NMEA as the output 
format setting.  More information about the various formats is in Appendix F - Serial Time Output.

 Query:   ERWUGTVKOG

 Tempus LX response: %WTTGPV�5GTKCN�6KOG�1WVRWV�$CWF�4CVG�5GVVKPI�������
� � � � %WTTGPV�5GTKCN�6KOG�1WVRWV�(QTOCV�5GVVKPI���5[URNGZ
� � � � %WTTGPV�5GTKCN�6KOG�1WVRWV�2CTKV[�5GVVKPI���1FF
� � � � %WTTGPV�0/'#�5GPVGPEG���5GVVKPI���<&#
� � � � %WTTGPV�0/'#�5GPVGPEG���5GVVKPI���010'
� � � � %WTTGPV�0/'#�5GPVGPEG���5GVVKPI���010'
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cpusertimeconfig
This command starts an interactive shell script that will allow the root user to change the settings 
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updaterootflag
This command allows the user to update the configuration of the Linux bootloader after a new root 
file system image has been uploaded to the UPGRADE root file system partition, /dev/rootfs_1 of the 
Tempus LX FLASH disk.  It may also be used to reset the default back to the FACTORY root file sys-
tem partition.  Refer to Appendix B - Upgrading the Firmware for detailed instructions for perform-
ing the upgrade procedure.  One argument is accepted,  whose value is either 0 or 1, causing a flag to 
be set that will indicate to the bootloader which root file system image should be loaded by default.  
If an argument value of 2 is given, then the currently configured default root file system is shown.

 Set:    WRFCVGTQQVHNCI��

 Tempus LX response:  72)4#&'�KU�VJG�FGHCWNV�TQQV�HKNG�U[UVGO�

 Query:    WRFCVGTQQVHNCI��

 Tempus LX response: � 72)4#&'�KU�VJG�FGHCWNV�TQQV�HKNG�U[UVGO�

upgradecdma
This script allows the user to upgrade the CDMA Subsystem firmware.  It requires one argument:  the 
path to the binary file to be uploaded to the CDMA Subsystem.  It issues the commands over the se-
rial port to the CDMA Subsystem that are needed to start the X-modem file transfer, and then displays 
the responses from the CDMA Subsystem to the console.  When the X-modem ‘C’ character appears, 
indicating that the CDMA Subsystem is ready to receive the file, you must hit the <ENTER> key, and 
the transfer will begin.  After about one minute, it should complete, at which point you should see the 
CDMA Subsystem boot messages appear on the console.  From these, you will be able to verify that 
the firmware was successfully upgraded.
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 HTTP Interface 
 Description

For security reasons the web pages on the Tempus LX show status information only.  You cannot 
reconfigure the Tempus LX except for upgrading firmware, which is done with several security mea-
sures in place.  To reconfigure the Tempus LX you will need to use the network or serial port com-
mand line interface.

To get started with the web interface simply point your browser to the IP address of the Tempus LX 
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TFOM
Shows the current TFOM value.  See Appendix E - Time Figure of Merit for more information.

System Status
Shows if any system fault is present.  If a system fault exists, go to the Faults Page to see which fault 
it is.

Receiver Page
This page contains information related to the CDMA Receiver.  Data fields are:

State
Shows whether the CDMA receiver is locked or not.

TFOM
Shows the current TFOM value.  See Appendix E - Time Figure of Merit for more information.

AGC
This is the automatic gain control (AGC) DAC byte, 0 to 255, with larger numbers implying higher 
RF gain.  With good signal conditions this value is typically 150 to 220.

SNR
The signal-to-noise (SNR) ratio is an indicator of the CDMA signal quality.  This number must typi-
cally be greater than 2.5 for the instrument to acquire a signal.  But once it has locked, it can maintain 
lock at levels down to about 2.0.

Frame Error Rate
The number shown represents the sync channel frame error rate, 0.000 to 1.000, with a higher num-
ber implying more Cyclical Redundancy Check (CRC) failures.  Higher numbers will correlate with 
lower signal-to-noise ratios.

PNO
This is the pseudonoise offset, 0 to 511 in units of 64 pseudonoise code chips.  Each base station in an 
area has a different PNO.

Channel
This is the CDMA frequency channel being used.  There are eight possible cellular channels and 42 
possible PCS channels.  Units configured for operation in Japan have two possible cellular channels.

Channel Set
This shows the current CDMA channelset being used by the CDMA receiver.  It can be one of: North 
America Cellular, Korea Cellular, North America PCS, India Cellular, or Japan Cellular.

Signal Fault Mask
This field shows the current setting for the Signal Alarm Mask.  When the signal alarm is masked 
it will prevent a signal loss fault from creating an alarm condition.  Some installations may need to 
mask this fault when operating the NTP server as a Stratum 2 server.  To change the signal alarm 
mask use the UGVUKIHNVOCUM command.
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Time Reference
This fault indicates that the microprocessor received an erroneous time input from the CDMA Sub-
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Leap Indicator Bits
This field shows whether a leap second is pending.  Leap seconds occur every 2-3 years.  Possible 
values for this field are: NONE, INSERT, DELETE or FAULT.  
 NONE:  No fault and no pending leap second.
 INSERT No fault and a leap second insertion is pending.
 DELETE No fault and a leap second deletion is pending.
 FAULT  Unsynchronized fault condition exists.

 PTP Page
The fields on this page show the status for the optional PTP/IEEE-1588 protocol.  If your Tempus LX 
does not have PTP then there will be no information on this page.  The data shown will depend on 
whether PTPv1 or PTPv2 has been selected.  For more information on PTP and an explanation of the 
data fields on this page see Appendix H - Precision Time Protocol (PTP) IEEE-1588.

Firmware Page
The firmware status page shows part numbers and versions of the Linux Subsystem firmware (root 
file system and kernel) and the CDMA Subsystem firmware.

Linux Subsystem Upgrade, CDMA Subsystem Upgrade
These pages are used for upgrading the firmware.  You must be logged in as “root” in order to have 
access to these pages.  The latest released versions of Tempus LX firmware are freely available on 
the EndRun website.  For detailed information on how to perform the upgrade either via the network 
port, the serial port, or the HTTP interface see Appendix B - Upgrading The Firmware.  Only the 
Linux Subsystem root file system (RFS) and the CDMA Subsystem can be upgraded via the HTTP 
interface.  To upgrade the Linux Subsystem kernel see Appendix B - Upgrading the Firmware, Per-
forming the Linux Kernel Upgrade.

Reboot
This page will allow you to perform a software reboot of both the Linux Subsystem and the CDMA 
Subsystem.  This is normally used after a firmware upgrade but can be done anytime you wish to 
reset the Tempus LX.

 Disabling The
 HTTP Protocol

To disable HTTP you need to edit a system start-up script called /etc/rc.d/rc.local. This script starts 
several daemons.  You can either remove the line that lists HTTP or you can place a # character at the 
beginning of the line so that it will not be executed.  (A very compact editor is available on the sys-
tem for this purpose: �GFKV.  If you start GFKV without giving it a file name to open, it will display its 
help screen, showing the supported keystrokes.)

IMPORTANT

$IWHU�HGLWLQJ�.dsb.qb-c.qb-knb`k��\RX�PXVW�FRS\�LW�WR�WKH�.anns.dsb.qb-c�GLUHFWRU\�DQG�UHERRW�WKH�V\VWHP���
,W�LV�YHU\�LPSRUWDQW�WR�UHWDLQ�WKH�DFFHVV�PRGH�IRU�WKH�ILOH��VR�EH�VXUH�WR�XVH�ER��R�ZKHQ�SHUIRUPLQJ�WKH�
FRS\���'XULQJ�WKH�ERRW�SURFHVV��WKH�ILOHV�FRQWDLQHG�LQ�WKH�.anns.dsb.qb-c�GLUHFWRU\�DUH�FRSLHG�WR�WKH�ZRUN�
LQJ�.dsb.qb-c�GLUHFWRU\�RQ�WKH�V\VWHP�5$0�GLVN���,Q�WKLV�ZD\�WKH�IDFWRU\�GHIDXOWV�DUH�RYHUZULWWHQ�
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in.telnetd:  192.168.1.2, 192.168.1.3
sshd:  192.168.1.2, 192.168.1.3
snmpd:  192.168.1.2, 192.l68.1.3

This simple shell script handles the needs of most users, however the syntax of these two files sup-
ports elaborate configuration possibilities which are beyond the capabilites of this simple shell script.  
Advanced users who need these capabilities will need to edit these two files directly and then copy 
them to the /boot/etc directory.  (See Using Edit above.)  Be careful to maintain the proper ownership 
and access permissions by using ER��R when copying the files.

To control access via HTTP, the user must edit the /etc/apache/httpd.conf file and add the equivalent 
deny followed by allow directives.  For example, the default file contains these lines:

# Controls who can get stuff from this server.
#
 Order allow,deny
 Allow from all
</Directory>

To restrict access to a specific host with IP address xxx.xxx.xxx.xxx, you would modify the directives 
as so:

# Controls who can get stuff from this server.
#
 Order allow,deny
 Deny from all
 Allow from xxx.xxx.xxx.xxx
</Directory>

 Disabling Protocols
You may completely disable any of the following protocols:  Telnet, TIME, DAYTIME, SSH, SNMP 
and HTTP.  

Disable Telnet, TIME and DAYTIME
To disable Telnet, TIME and DAYTIME use the KPGVFEQPHKI command.  KPGVFEQPHKI modi-
fies the /etc/inetd.conf file which is read by KPGVF to start-up various protocol server daemons when 
requests from remote hosts are received.  Currently, three servers are configurable via KPGVFEQP�

HKI:  TIME and DAYTIME, whose daemons are contained within the KPGVF daemon itself, and 
KP�VGNPGVF.  Any one or all of these may be enabled or disabled for start-up.

Disable SNMP and HTTP
To disable SNMP and HTTP, edit a system start-up script called /etc/rc.d/rc.local. This script starts 
several of the daemons running on the system.  You should follow the instructions contained in com-
ments in the file for disabling the UPORF�and JVVRF daemons.  Placing a # character at the beginning 
of a line makes it a comment line so that it will not be executed.  (See Using Edit above.)
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Disable SSH
To disable SSH, edit a system start-up script called /etc/rc.d/rc.inet2. This script starts several of the 
daemons running on the system.  You should follow the instructions contained in comments in the file 
for disabling the UUJF daemon.  Placing a # character at the beginning of a line makes it a comment 
line so that it will not be executed.  (See 

 http://www.openssh.com


http://www.ntp.org
http://www.ntp.org
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 HTTP
The HTTP server in the Tempus LX is built from the standard Apache/1.3.33 distribution from:

 http:/httpd.apache.org 

It uses HTTPS (HTTP over SSL) with mod_ssl (the Apache interface to OpenSSL). For more infor-
mation about this protocol, refer to http:/www.modssl.org.

HTTP and SSL use two files for the default configuration located in /etc/apache. These are httpd.conf 
and ssl.conf. Advanced users who need to modify the default configuration will need to edit these two 
files and copy them to the /boot/etc/apache directory. (See Using Edit above.)

For SSL it is recommended that new certificates are generated and installed on the Apache web server 
with mod_ssl. The current certificates included are located in /etc/apache/ssl.ctr, /etc/apache/ssl.csr, 
and /etc/apache/ssl.key. New certificates, CSRs, and private keys will need to be saved in /boot/etc/
apache/ssl.crt, /boot/etc/apache/ssl.csr, and /boot/etc/apache/ssl.key directories.

By default, the Apache server configuration file httpd.conf for httpd is factory-configured.  It contains 
the configuration directives that give the server its instructions.  Although not required, the directives 
may be changed by editing /etc/apache/httpd.conf, and then copying it to /boot/etc/apache.  Do not 
attempt to change the directives unless you have a real need to do so.

An excellent book which describes operation and configuration of the various HTTP directives and 
SSL configuration is: 

 Professional Apache, Wainwright, Wrox Press, 1999. 

To disable HTTP, see Disable SNMP and HTTP above.

  

 http:/httpd.apache.org
http:/www.modssl.org
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AppendixBUpgrading the Firmware Periodic , EndRun Tec nologies wil m e bug ýxes a d en a cemen s to our produc s a l bl  for download from our website.  Al suc  downloads a e free  a l bl  to our customers, without c a ge.  You m  sec rel  upgrade your Tempus L  ýrmware v a the HTTP in erf e, the network port, or the seria port.  Softwa e upgrades for the Tempus L  are a l bl  a  this lin : http://www.endruntec鑋nologies.com/upgradetemplx.htm Upgrade V鑌a The  HTTP In鑗erf鑄鑆eThe HTTP in鑗erf鑄鑆e is not a鑙鑄鑌l鑄bl鑈 in鐃the older Tempus L鐻 models.  These models ha鑙鑈 a鐃L鑌n鑘x Subsystem par鑗 n鑘mber of 6010-0042-000.  To see鐃the softwa鑕e par鑗 n鑘mber go to F鑌rmware on鐃the fron鑗-panel displa鑜 or enter the EPVRXGTUKQP comm鑄鑑d v鑌a the network/seria鑏鐃port.  If you ha鑙鑈 on鑈 of the older Tempus L鐻 models pl鑈a鑖e procee鑇 to the nex鑗 sec鑗ion鐃- Upgrade Vьa The Network/Seria鑏鐃Port.  The newer Tempus L鐻 models ha鑙鑈 (or c鑄鑑 ha鑙鑈) the HTTP in鑗erf鑄鑆e c鑄鑓abil鑌ty.  These models ha鑙鑈 a鐃L鑌n鑘x Subsystem par鑗 n鑘mber of 6010-0044-000.  The HTTP in鑗erf鑄鑆e was in鑗roduced a鑗 v鑈rsion鐃5.50 of the L鑌n鑘x Subsystem softwa鑕e.  If you ha鑙鑈 on鑈 of the newer Tempus L鐻 models a鑑d your 

http://www.endruntechnologies.com/upgradetemplx.htm 
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2.  If your Tempus LX does not have access to the internet, you must first download the appropriate 
files from the endruntechnologies.com website to the computer that you will be using later to access 
the Tempus LX via its HTTP interface.  Use the link shown above to get the files.  After saving the 
files, use the Tempus LX HTTP interface to select the previously saved files for upload to the Tempus 
LX.  One for the Linux Subsystem and the other for the CDMA Subsystem.  Then follow the remain-
ing prompts from the HTTP interface to complete the upgrades.   (You will need to authenticate the 
root user name and password.)
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Performing the CDMA Subsystem Upgrade
To perform this upgrade, log in as the root user to the Tempus LX using either the local console serial 
I/O port, VGNPGV or UUJ and perform these operations:

Change the working directory to the /tmp directory:

EF��VOR

If you are using HVR to perform the upgrade, transfer the previously downloaded file using binary 
transfer mode from the remote host to the working directory, /tmp.  The CDMA Subsystem image 
will be named with the software part number and version like: 6010-0020-000_3.01.bin.  When fol-
lowing the instructions below, substitute the name of the actual CDMA Subsystem image that you are 
installing for 6010-0020-000_3.01.bin:

HVR�TGOQVGAJQUV   {perform ftp login on remote host}

DKP    {set transfer mode to binary}

IGV��������������A�����DKP {transfer the file}

SWKV              {close the ftp session after the transfer }

If you are using UUJ, you may open another command window on the remote computer and securely 
transfer the CDMA Subsystem image to the /tmp directory using UER from the remote computer.  A 
command like this could be used:

UER�ŌR��������������A�����DKP�TQQV"EPVR�[QWT�FQOCKP��VOR

Now issue the following command to the Tempus LX console to initiate the upload:

WRITCFGEFOC��VOR��������������A�����DKP

This command is a script that performs the file transfer to the CDMA Subsystem.  It first tells the 
CDMA Subsystem to enter the ‘waiting for download’ mode, and then prompts you with this line

���9JGP�[QW�UGG�VJG�B%B�EJCTCEVGT��JKV��GPVGT �VQ�DGIKP�VJG�WRNQCF�

Then it echos the serial port characters sent by the CDMA Subsystem to the console.  You should 
next see this message from the CDMA Subsystem:

9CKVKPI�HQT�FQYPNQCF�WUKPI�:/1&'/�����QT�:/1&'/��-�
DQVJ�YKVJ�%4%��
%QPVTQN�:�YKNN�CDQTV�FQYPNQCF�

After about 3 seconds, you should see a capital ‘C’ character appear.  When you do, hit the <enter> 
key.  Now the script will initiate the XMODEM file transfer and display this message to the console:

���5VCTVKPI�HKNG�WRNQCF��UJQWNF�VCMG�CDQWV����UGEQPFU���

After about one minute you should see this message from the script:

�UDKP�WRITCFGEFOC��NKPG�����������6GTOKPCVGF�������EC⭐唀䜀䔀儀倀䘀唀ၠȀ 瀀䌀嘀䜅耀。J�EFWF�ࠖ脠

$IWHٰԀҐ հǐ
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transfer has completed, and that its start-up messages should appear.  First the bootloader message 
will appear:

6GORWU�$QQVNQCFGT���������������X��������/C[�����������������

In about ten seconds, the CDMA Subsystem application start-up messages should appear:

(9���������������X��������#WI�����������������
(2)#���������������X�����
�

The firmware version should match that of the binary file that you uploaded.  At this point, the WR�

ITCFGEFOC script terminates its execution, and you will again have the standard Tempus LX console 
prompt.

After about one minute, you should query the CDMA firmware version using the command:

EFOCXGTUKQP

The upgraded version information should be displayed.

Problems with the CDMA Subsystem Upgrade
Should you have difficulties with the upgrade due to a corrupt file, power failure during upload, or 
other accident, do not be alarmed.  Even though you may have lost the existing application program, 
the CDMA Subsystem bootloader program will remain intact.  On boot up, it will check to see if a 
valid application program is in the FLASH memory.  If there is not, it will immediately go into the 
‘waiting for download’ mode.  You may verify this by issuing this command:

ECV����FGX�CTOAWUGT

You should now see the ‘C’ character being received every three seconds.  This is the character that 
the CDMA Subsystem bootloader sends to indicate to the XMODEM utility that it is wating for a 
download.  You may now retry the upload procedure, assuming that you have corrected any original 
problem with the binary file.  First kill the ECV command by typing CTRL-C.  You should see a com-
mand prompt.  Now issue this command to re-transfer the binary file:

WRITCFGEFOC��VOR��������������A�����DKP

Recover Command
Sometimes a user will attempt to download the wrong file to the CDMA Subsystem.  When this hap-
pens the recovery method above will not work.  After issuing the ECV command above you will not 
see a series of “C” characters, but instead you will see the bootloader message being output every few 
seconds.  In this case you need to use a different recovery procedure.

First make sure the above ECV command is killed by typing CTRL-C.  Then enter a new ECV com-
mand as:

ECV����FGX�CTOAWUGT��

You should again be seeing the bootloader message every few seconds:

6GORWU�$QQVNQCFGT���������������X��������/C[�����������������
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TEMPUSLXUNISON-MIB

Which is located on your Tempus LX in this ASCII file:

/usr/local/share/snmp/mibs/TEMPUSLXUNISON-MIB.txt 

In addition to a complete set of NTP and CDMA status objects, the MIB defines four SMIv2 notifica-
tion objects:

• NTP Leap Indicator Bits status change
• NTP Stratum change
• CDMA Fault Status change
• CDMA Time Figure of Merit change

 Invocation of the 
 SNMP daemon

The SNMP daemon, snmpd is started from the /etc/rc.d/rc.local system start-up script with this line:
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↰
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IMPORTANT

<RX�PXVW�NLOO�WKH�UPORF�SURFHVV�SULRU�WR�HGLWLQJ��.anns.mds,rmlo.rmloc-bnme���2WKHUZLVH��WKH�VHFUHW�
NH\�FUHDWLRQ�PD\�QRW�FRPSOHWH�SURSHUO\���,VVXH�WKH�FRPPDQG�RU��G�WR�KDYH�WKH�RSHUDWLQJ�V\VWHP�GLV�
SOD\�WKH�OLVW�RI�UXQQLQJ�SURFHVVHV���/RRN�IRU�WKH�3,'�RI�WKH�UPORF�SURFHVV�DQG�LVVXH�WKH�NLOO�FRPPDQG�WR�
VWRS�LW���)RU�H[DPSOH��LI�WKH�3,'�OLVWHG�IRU�WKH�UPORF�SURFHVV�LV�����WKHQ�\RX�ZRXOG�LVVXH�WKLV�FRPPDQG���
MKNN������<RX�FDQ�YHULI\�WKDW�WKH�SURFHVV�ZDV�WHUPLQDWHG�E\�UH�LVVXLQJ�WKH�RU��G�FRPPDQG�

After rebooting, the agent will read the /boot/net-snmp/snmpd.conf
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Background Information
Another way to get the leap second information is to go to the International Earth Rotation Service 
(IERS) website.  If a leap second is pending it will be posted by the IERS approximately six months 
in advance of  insertion.  This information is available in the latest Bulletin C at the (IERS) website:

http://www.iers.org

Leap seconds are inserted from time-to-time in order to keep UTC, which is derived from atomic 
time (TAI), in agreement with the Earth’s rotation rate.  Relative to TAI, the Earth’s rotation rate is 
slowing down.  This means that UTC must be retarded periodically in order to maintain agreement 
between UTC and the apparent daylength.  If this were not done, eventually UTC would drift out-of-
sync with Earth’s day and many astronomical and navigational problems would ensue.

The International Earth Rotation Service (IERS) is the organization responsible for measuring the 
relationship between UTC and the rotation rate of the Earthr to mainta �

http://www.iers.org 
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 Truetime Format
The format of the Truetime string is identical to the Sysplex format.  The only difference between 
the two is that the Sysplex format always uses UTC time.  The time contained in the Truetime format 
depends on the time mode of the Tempus LX.  (See Time Mode in Chapter 5 - Front-Panel Key-
pad and Display and  IPVRVKOGOQFGEQPHKI in Chapter 6 - Control and Status Commands.)  For 
example, if you want an output with this string format that uses Local Time, then select the Truetime 
format.

 EndRun Format 
The time contained in this string depends on the time mode of the Tempus LX.  For example, if you 
want the time in this string to be UTC, then set  the time mode of the Tempus LX to UTC.   (See 
Time Mode in Chapter 5 - Front-Panel Keypad and Display and  IPVRVKOGOQFGEQPHKI in Chap-
ter 6 - Control and Status Commands.)  The following string is sent once each second:

 T YYYY DDD HH:MM:SS zZZ m<CR><LF>

T  is the Time Figure of Merit (TFOM) character described in Appendix E - TFOM.
  This is the “on-time” character.
YYYY is the year
DDD is the day-of-year
:  is the colon character (0x3A)
HH is the hour of the day
MM is the minute of the hour
SS is the second of the minutè刀䤀̀圀䬀䠀̀䬀刀堀葷
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 EndRunX (Extended) 
 Format

The EndRunX format is identical to the EndRun format with the addition of two fields - the cur-
rent leap second settings and the future leap second settings.  The following string is sent once each 
second:

 T YYYY DDD HH:MM:SS zZZ m CC FF<CR><LF>

T  is the Time Figure of Merit (TFOM) character described in Appendix E - TFOM.
  This is the “on-tith�

々 

䐀々�。怂最䰀嬀̀⠀̀က̀㜀⤀㈀　䐀々�。挀
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b) You must cause any work that you distribute or publish, that in whole or in part contains or is de-
rived from the Program or any part thereof, to be licensed as a whole at no charge to all third parties 
under the terms of this License. 

c) If the modified program normally reads commands interactively when run, you must cause it, when 
started running for such interactive use in the most ordinary way, to print or display an announce-
ment including an appropriate copyright notice and a notice that there is no warranty (or else, saying 
that you provide a warranty) and that users may redistribute the program under these conditions, and 
telling the user how to view a copy of this License. (Exception: if the Program itself is interactive but 
does not normally print such an announcement, your work based on the Program is not required to 
print an announcement.) 

These requirements apply to the modified work as a whole. If identifiable sections of that work are 
not derived from the Program, and can be reasonably considered independent and separate works in 
themselves, then this License, and its terms, do not apply to those sections when you distribute them 
as separate works. But when you distribute the same sections as part of a whole which is a work 
based on the Program, the distribution of the whole must be on the terms of this License, whose 
permissions for other licensees extend to the entire whole, and thus to each and every part regardless 
of who wrote it. 

Thus, it is not the intent of this section to claim rights or contest your rights to work written entirely 
by you; rather, the intent is to exercise the right to control the distribution of derivative or collective 
works based on the Program. 

In addition, mere aggregation of another work not based on the Program with the Program (or with a 
work based on the Program) on a volume of a storage or distribution medium does not bring the other 
work under the scope of this License. 

3. You may copy and distribute the Program (or a work based on it, under Section 2) in object code 
or executable form under the terms of Sections 1 and 2 above provided that you also do one of the 
following: 

a) Accompany it with the complete corresponding machine-readable source code, which must be 
distributed under the terms of Sections 1 and 2 above on a medium customarily used for software 
interchange; or, 

b) Accompany it with a written offer, valid for at least three years, to give any third party, for a charge 
no more than your cost of physically performing source distribution, a complete machine-readable 
copy of the corresponding source code, to be distributed under the terms of Sections 1 and 2 above on 
a medium customarily used for software interchange; or, 

c) Accompany it with the information you received as to the offer to distribute corresponding source 
code. (This alternative is allowed only for noncommercial distribution and only if you received the 
program in object code or d*ect�䀅စ瀄者倄form with ctch an offer, in 䀤ccord with うtrsection b above.ై 

cations to it. ⁉or an d*ect�䀅စ瀄者倄wor; complete source code meanه all the source code for all codtleْ it coŗ�䀅᱄nهl pl偈ْ any ascociated interः䀤ce dࡌ뼂the d*ect�䀅စ瀄者. ⬏owe偉er᐀
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 NTP 
 Software License

Information about the NTP Project, led by Dr. David Mills, can be found at www.ntp.org.  The 
distribution and usage of the NTP software is allowed, as long as the following copyright notice is 
included in our documentation:

The following copyright notice applies to all files collectively called the Network Time Protocol Ver-
sion 4 Distribution. Unless specifically declared otherwise in an individual file, this notice applies as 
if the text was explicitly included in the file.
*************************************************************
*                                                                                                             *
* Copyright (c) David L. Mills 1992-2006                                           *
*                                                                                                             *
* Permission to use, copy, modify, and distribute this software and     *
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 Version PTPv2 
 or PTPv1

In the Tempus LX, you may use the PTPv1 protocol or the PTPv2 protocol.  PTPv2 is the default.  
111

T e m ¡倀々々倅 瀅 倀々瀄뀄耀　Tempus 䤀 �〃〃瀃ᙠ鱰�XPS�U�R�W�Q@����R�W�S�U�S�U�R�X�V��I�







T e m p u s  L X  C D M A  U s e r  M a n u a l112

A P P E N D I X  H

113 T e m p u s  L X  C D M A  U s e r  M a n u a l

P T P / I E E E - 1 5 8 8

�������������������������������������������������������������������������������
�������������������������������������������������������������������������������
�������������������������������������������������������������������������������
���6JG�6GORWU�.:�%&/#�2TGEKUKQP�6KOG�2TQVQEQN�+'''������8��EQPHKIWTCVKQP�JCU���
���DGGP�WRFCVGF����������������������������������������������������������������
�������������������������������������������������������������������������������
��������������2NGCUG�TG�DQQV�PQY�HQT�VJG�EJCPIGU�VQ�VCMG�GHHGEV����������������
�������������������������������������������������������������������������������
�������������������������������������������������������������������������������
�������������������������������������������������������������������������������
�������������������������������������������������������������������������������

Now reboot the system by issuing this command at the shell prompt:
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Now reboot the system by issuing this command at the shell prompt:

UJWVFQYP��T��PQY

PTPv1 Status Using the Network or Serial Port
The ERVRUVCV command allows the user to query the status of the PTPv1 subsystem. The ptpd dae-
mon running on the system updates the /var/log/ptp.monitor every five seconds under normal opera-
tion.  This logfile is parsed and formated to provide the status string having these fields:

262/1&'�%-+&�5VTCVWO�555�22222�5&1/�++�..�6/&�8�66.

Where:

PTPMODE is the PTP port state, either Master or Passive.
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CKID  is the sync identifier, either ATOM or GPS.

SSS  is the PTP stratum, either 3 or 255, where 3 implies an error of > 100 nS and 
   255 is the unsynchronized state.

PPPPP  is the PTP preferred master setting, either True or False.

SDOM  is the PTP subdomain, one of DFLT, ALT1, ALT2 or ALT3.

II   is the PTP sync update interval, one of 1,2,8,16, or 64, in seconds.

LL  is the PTP leap second setting, one of 59, 60, or 61, where 59 implies that the
   last minute of the current day will have 59 seconds (leap second deletion), and 
   61 implies that the last minute of the current day will have 61 seconds 
   (leap second insertion).  On the front-panel display, and in the PTP packets, 
   the leap second setting will show as leap_59 and leap_61.
   
TMD  is the PTP time epoch either PTP or UTC.

V   is the PTP protocol version, only version 1 is implemented.

TTL  is the PTP multicast TTL, 1-255.

 PTPv1 Operation
The Tempus LX is configured as an IEEE-1588 Grandmaster Clock.  Verify that the network settings 
have been configured and tested using PGVEQPHKI.  Once the network has been configured the Tem-
pus LX will begin to transmit PTP Sync messages to the slave clocks.  

The PTP sync message and status report from the Tempus LX is dependent on the status of the clock 
configuration including the oscillator type and CDMA Subsystem.

The PTP Port State will report either MASTER or PASSIVE.  MASTER is reported when the clock is 
locked to CDMA and the best master clock algorithm (BMC) designates this clock as the MASTER.  
The port_state will report PASSIVE if the clock has never locked to CDMA or if the BMC designates 
this clock as anything other than the MASTER.

The Sync Identifier will report either GPS, or ATOM.  GPS is reported when the system starts and 
when locked to CDMA.  The CDMA timing system defines the time to be GPS time.  We call the 
CDMA timing technology “indirect GPS”.  (For more information see Chapter 1 - CDMA Tim-
ing-How It W
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Tempus LX DB9M Pin Signal Name
1 Not Connected
2 Receive Data (RX)
3 Transmit Data (TX)
4 Data Terminal Ready (DTR)
5 Ground
6 Data Set Ready (DSR)
7 Request To Send (RTS)
8 Clear To Send (RTS)
9 Not Connected

Synchronization Accuracy:
CDMA Receiver Accuracy:  <10 microseconds to UTC when locked, typical.
ΝTP Timestamp Accuracy:  <10 microseconds @ 200 packets/second (200,000 clients).
NTP Client Synchronization Accuracy:  Network factors can limit LAN synchronization accuracy
 to 1/2 to 2 milliseconds, typical.

Supported IPv4 Protocols:
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