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Y2K Compliance Report for PATRIOT

Background

This report has been produced under Work Assignment #1-20 of contract 68-C-98-0100.  It is one of three reports that describe testing and source code modifications made to software packages in order to achieve year 2000 compliance.  This report describes the documentation and code review, testing, and code modifications completed for the PATRIOT software package (Version 1.20).  Documentation and source code was reviewed to gain familiarity with the date-related functions within the software package.  Initial testing was performed in an attempt to identify specific problem areas for simulations run across and beyond the year 2000 boundary.  

Description of Testing
Code Review

The source code was searched for date-related modules.  The grep command was used to search the FORTRAN source code files for the following key words:

System calls:  sydatm  date  time  secnds  timdat  year

Variable names:  year  date  start  begin  end  sdat  edat  iyr  apyr  syr  eyr  lyr  cyr  copyr

As each of these strings was found, the code immediately before and after these occurrences was examined to understand where dates are used in the code.  Similarly, a search was conducted for the use of key Y2K related integer numbers such as 1900, 1999, 2000, 2010, and 2020.  Each occurrence of any of these numbers was examined to see how the number is used and if the context of the number suggests that it is related to a year value.

Code review revealed that the only year values in the program are the Starting Year and Ending Year for the simulation.  Each simulation must occur within a ten-year period for which precipitation data is available.  Ten-year segments of such data are available for 184 stations across the United States in a WDM file that is distributed as part of the software package.  All of the meteorological data in the WDM file is from between 1948 and 1983.  There is no possibility of Y2K non-compliance because no date values beyond 1983 are used.

Cropping and application dates are also defined in the program, but they include only the day and month of the year without specifying any particular years.  So, there is also no chance of Y2K non-compliance with these dates.

Subroutine PTSCPZ in file PTWKSH.FOR truncates the Starting and Ending Years by subtracting 1900 from both values.  Later in that subroutine, 1900 is added back to the Starting Year before cropping and application dates are converted from Julian to calender.  Subroutine PTINTP in file PRINPT.FOR also adds and subtracts 1900 from the Starting and Ending Years for similar reasons.  These calculations assume that all year values are from the 20th century, which is a safe assumption in PATRIOT.

Documentation Review

The text files in the README directory were reviewed in order to gain familiarity with the program and any potential date-related functions.  PATRIOT is really a shell around the PRZM2 program.  Each simulation produces four types of data files.  Two of these serve as PRZM input files, and the other two are PRZM output files.  All year values in the PRZM input files are 2-digit, which is consistent with the requirements of PRZM2.  The year values in the timeseries output file and some of the year values at the end of the main text output file are converted to four digits by adding 1900.  PRZM2 assumes, as PATRIOT does, that all year values are from the 20th century.  This is a safe assumption for both programs when performing PATRIOT simulations.

The interactive, on-line help windows were used throughout testing to further explore potential date-related functions.  No additional date-related functions were discovered through use of the on-line help.  A summary of date-related properties is listed in Table 1.

Test Cases

Simulations using the PATRIOT program do not require any external data files.  All input data is compiled from information entered by the user and from information in the PATRIOT database.  The full range of PATRIOT functions were explored, and all date-related functions were tested.  It is impossible, however, to select year values from 2000 or beyond.  As a result, no Y2K testing could be performed.  Because PATRIOT cannot perform simulations with data across or beyond the Y2K boundary, no Y2K testing is necessary.  Screens displaying the various date-related properties and their maximum allowable values are presented in Appendix 1.

Final Assessment

The PATRIOT program cannot perform simulations across or beyond the Y2K boundary.  All simulations must be performed during periods for which the PATRIOT database has precipitation data.  The database has such data in ten-year segments for 184 stations across the United States.  These segments occur somewhere between 1948 and 1983.  As a result, all simulations are necessarily performed sometime during this 36-year period.

2-digit year values are ubiquitous throughout the program, but this does not present a problem.  All 2-digit year values are assumed to be from the 20th century, and this is a safe assumption.

PATRIOT is a shell around the PRZM2 program, and all data files produced during a PATRIOT simulation are either input or output PRZM files.  The input files to PRZM2 use 2-digit year values, which is consistent with PRZM2 requirements.  Both programs assume that 2-digit year values are from the 20th century.

As part of this work order, Aqua Terra has also performed Y2K testing on the PRZM software package.  Problems that may effect PATRIOT simulations were discovered in Subroutine GETMET in the PRZM source code file RSPRZ1.FOR.  When the beginning year for a simulation run falls on a leap year, GETMET would read in only 365 precipitation values from the WDM file for that year.  The 366th value, that for December 31, was automatically read in as zero.  There was an additional problem reading in monthly evaporation data from the WDM file.  Each monthly value is stored as a data set attribute, and GETMET had difficulty reading in these attributes.

As part of the aforementioned work order, Aqua Terra corrected the problems noted in the preceding paragraph.  The modified version of PRZM3 that Aqua Terra delivered to EPA properly handles simulations that begin on a leap year and also properly reads in monthly evaporation data as data set attributes.

Table 1: Summary of Date-related Properties Tested







Y2K

Property




Compliance
Documentation in Appendix
Starting and Ending Dates of Simulation
Passed

Part 1

Cropping Dates



Passed

Part 2

Chemical Application Dates


Passed

Part 3

Recommendations

It is recommended that a new version of PATRIOT be released with the current PRZM2 program being replaced with the modified PRZM3 program delivered to EPA as part of this work order.

Modifications
No modifications outstanding.

Appendix 1

Part 1:
Screen Saver Illustrating the Maximum Allowable

Dates for a Simulation Run
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Part 2:
Screen Saver Illustrating the Date Values for Cropping

Periods
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Emergence  Maturation Harvest
Scenario Date Date Date
Number  Crop Name Month Day Month Day Month Day
1 CORN 11 8§ 18 9
2 CORN 4 11 8 18 9 2
3 CORN 4 11 8 18 9 2
4 CORN 4 11 8 18 9 2
5 CORN 4 11 8 18 9 2
6 CORN 4 11 8 18 9 2
7  CORN 4 11 8 18 9 2
LIMITS
Default: O Minimum: 1 Maximum: 12
-INSTRUCT:
Enter data in highlighted field(s).
Use carriage return or arrow keys to enter data and move between fields
Use 'Accept' command to go to next screen when done entering data.
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Part 3:
Screen Saver Illustrating a Chemical Application Date
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Scenario Part Coeff Date Rate
Number Pesticide Name (mg/kg soil) Month Day (kg AI/ha)
1  ACEPHATE ENY 4 16 1.0
2 BENTAZON SODIUM SALT 35.0 4 16 1.0
3 CARBOXIN 264.0 4 16 1.0
4 AMITRAZ 1000.0 4 16 1.0
5 AZINPHOS-METHYL 1000.0 4 16 1.0
6 BROMOXYNIL ESTER 1000.0 4 16 1.0
7 CHLOROTHALONIL 1380.0 4 16 1.0
8 CHLORPROPHAM (CIPC) 1150.0 4 16 1.0
9 2,4-D ESTERS/0.S5. AM 1000.0 4 16 1.0
10 2,4-DB ESTER 1000.0 4 16 1.0
-INSTRUCT:
Enter data in highlighted field(s).
Use carriage return or arrow keys to enter data and move between fields
Use 'Accept' command to go to next screen when done entering data.
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