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The US Ports Module contains a small database of harmonic constituents used for the calculation of 
tidal water levels (WL) in a selection of 27 US ports and maritime locations. It is therefore a data 
repository for the constants used in the formulas for the WL calculations, as published by the National 
Oceanic and Atmospheric Administration (NOAA) website:  
 
http://tidesandcurrents.noaa.gov/stations.html?type=Harmonic+Constituents 
 
This database is meant to be used as a companion for the TIDES ROM – which contains the actual 
programs for the WL calculation – plus other related functions and FOCAL program as well.  You’re 
encouraged to check the TIDES ROM documentation available at www.hp41.org, as well as Jean-
Marc’s programs on the Tides subject available at:  
 

 
http://hp41programs.yolasite.com/tides-accurate.php 

Admittedly the selection of US ports has been rather arbitrary, but should show a balance between 
east and west coasts – with an emphasis on the Alaska coast for sheer size reasons. You can create 
your own set of constants in RAM for other locations using the program LOADHC in the TIDES ROM. 
This is a long process, so if you do so make sure to preserve the data in an extended memory file (or 
even a HEPAX data or HP-IL disk file) after completion! 
 

 
 
 
Data, data, and more data. 
 
With 75 data points per port, this module holds 2,025 constants. In order to provide an effective 
storage scheme the data is stored in a custom compact format to save room – designed around the 
actual constants characteristics.  
 

• Each harmonic constituent has both amplitude and phase, as fractional numbers. 
• The Phase typically is less than 400 in value, and may have one decimal digit. 
• The Amplitude is always a fractional number with up to three digits with no integer part. 

 
Then a data retrieval routine reads the ROM tables and stores the constants in RAM registers R00 to 
R74 for each port – ready for the WL routines to use. This process is done by executing the port 
function – as per the module’s FAT: simply run the port’s names to populate the data registers with 
properly decimal values into them, containing the harmonic constituents for the port. 

 

http://tidesandcurrents.noaa.gov/stations.html?type=Harmonic+Constituents�
http://www.hp41.org/�
http://hp41programs.yolasite.com/tides-accurate.php�
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Figure 1: North-Atlantic East Coast Ports 
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Figure 2: Alaskan Ports 

 
 

 
Figure 3: West Coast Ports 
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You can see below the code for [LOADTA], the data retrieval routine. It is executed by all the ports 
functions to populate the data registers R02 to R74 with the values extracted from the ROM tables. 
These tables exclude the water sea level and the amplitude of the first harmonic constituent – which 
data formats are different from all the other 73 data points – and are therefore dealt with separately 
within each individual port function.  
 
The address of R01 is expected to be in M[S&X] upon initialization. The routine first builds up the 
address of the data table which must be within the same page. This is done using the value stored in 
A<5> as marker for the table start. All tables occupy 256 bytes in size, and have an “F4” offset thus 
their beginning address general format is “pxF4”, where “p” is the ROM page and “t” is the table 
marker stored in A<5>. 
 
A call to [CHKSZ] is made to check for the existence of R75. The execution aborts if the current size is 
less than 75, and the “SIZE<75” error message is put in the display. 
 

 
 

The next section shows the beginning of the main loop [NEXTCT]. Each iteration needs to store two 
constants (amplitude and phase). The digits for the phase are read in the [LOOP1] section and the 
final value is stored in RAM. 
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Next the digits for the amplitude are read, including a correction for the proper BCD formatting of the 
final value (no integer part) and it’s also stored in the subsequent data register.  
 

 
 
 
The CPU M register is updated and the execution is sent back to the beginning of [NEXTCT] unless all 
constants have already been stored – which is checked in the final section of the code. 
 

 
 
 
Each port data table is 256 bytes exactly, a remarkable density to store 146 constants. Further 
improvements could be made to improve on that ratio, such as special-cases for zero value 
(frequently encountered for non-contributing terms). This could allow for additional port tables to be 
added to the database in the future. 
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The remaining pages of this manual list all constants as programmed into the database module. Note 
that the units are expressed in meters and always referred to the UT (GMT) time zone. 
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3.1. Harmonic Constituents for 9441187, Aberdeen WA 
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3.2.- Harmonic Constituents for 9455606, Anchor Point, Cook Inlet AK 
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3.3.- Harmonic Constituents for 8413320, Bar Harbor ME 
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3.4.- Harmonic Constituents for 8443970, Boston MA 
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3.5.- Harmonic Constituents for 8536110, Cape May NJ 
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3.6.- Harmonic Constituents for 8551762, Delaware City DE 
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3.7.- Harmonic Constituents for 1612340, Honolulu HI 
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3.8.- Harmonic Constituents for 9450460, Ketchikan AK 
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3.9.- Harmonic Constituents for 9457292, Kodiak Island AK 
 

 
 

 



US Ports Database                     HP-41  Module 

 

(c) Ángel M. Martin Page 20 of  38  October 2015 
 

3.10.- Harmonic Constituents for 9410660, Los Angeles CA 
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3.11.- Harmonic Constituents for 8723170, Miami Beach FL 
 

 
 

 



US Ports Database                     HP-41  Module 

 

(c) Ángel M. Martin Page 22 of  38  October 2015 
 

3.12.- Harmonic Constituents for 8412581, Milbridge ME 
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3.13.- Harmonic Constituents for 9413450, Monterey CA 
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3.14.- Harmonic Constituents for 8720098, NASSAUVILLE, NASSAU RIVER EAST FL 
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3.15.- Harmonic Constituents for 8465705, New Haven CT 
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3.16.- Harmonic Constituents for 8516663, LONG BEACH, NEW YORK NY 
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3.17.- Harmonic Constituents for 8516891, NORTON POINT, HOOK CREEK, NEW YORK NY 
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3.18.- Harmonic Constituents for 8545240, Philadelphia PA 
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3.19.- Harmonic Constituents for 8446493, PLYMOUTH, PLYMOUTH HARBOR MA 
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3.20.- Harmonic Constituents for 8418150, Portland ME 
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3.21.- Harmonic Constituents for 9459450, Sand Point AK 
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3.22.- Harmonic Constituents for 9414290, San Francisco CA 
 

 
 

 



US Ports Database                     HP-41  Module 

 

(c) Ángel M. Martin Page 33 of  38  October 2015 
 

3.23.- Harmonic Constituents for 9447130, Seattle WA 
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3.24.- Harmonic Constituents for 9435380, South Beach OR 
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3.25.- Harmonic Constituents for 9440083, Vancouver WA 
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3.26.- Harmonic Constituents for 8594900, Washington DC 
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3.27.- Harmonic Constituents for 9453220, Yakutat, Yakutat Bay AK 
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Appendix .- VREG Program Listing. 
 

• VREG is a short FOCAL routine that sequentially shows the contents of the data registers 
specified by the control word “bbb,eeeii” in the X-register. A short pause is made in-between 
each display, you can stop it and resume it using R/S – This function is an example where 
MCODE would not be of any real advantage. 

 
Input: bbb.eee in X 
Output: sequential listing of Rnn with their contents 

 
 

01 LBL "VREG"
02 CF 21
03 CF 29
04 LBL 00
05 FIX 0
06 "R"
07 ARCL X
08 "|-: "
09 FIX 4
10 ARCL IND X
11 AVIEW
12 PSE
13 ISG X
14 GTO 00
15 SF 29
16 END  

 
All in all, not much to write home about, but very handy nonetheless. The irony here is that such a 
simple FOCAL program is more code-efficient than an equivalent MCODE implementation of the same 
functionality; so you see sometimes FOCAL has its very valid point. 
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