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METCOMMAND-HOME

SYSTEM DOCUMENTATION

System Overview

MetCommand-Home (MCH) is designed to provide 24/7 operation as a website page generator, drawing weather data from multiple sources and outputting webpages and graphics as observations are passed in. It is designed to track at least 50 locations over a range of dates 1800-2050.  The first location is considered special and the 'live' location (which has less significance nowadays). Data can be fed into the system in the form of: live observations; daily, monthly or yearly statistics; normals; records; forecasts; and warnings. It can take the data via input files or (to some extent) the cgi-bin interface.
MCH maintains all databases; there are no dependencies. As live data come in, daily extremes (highs and lows) and means (averages) are recalculated. Running totals are updated at the same time, and data are maintained to help calculate some means. At day's end, the previous day's final values are recalculated and checked against records and extremes for longer time periods. The means values thus calculated are applied further against the longer time periods. At month's end, the same is performed for the monthly data; and also at year's end. In other words, MCH keeps its statistics updated on-the-fly.
MCH is a true server; it is designed to run for long periods of time, and on very old hardware. Here at the CTO, there is a regular Sunday-morning reboot of the server. It’s an old laptop, with a total of 1 Gig of memory. It runs just fine and hasn’t crashed from memory problems since its inception.
The purpose of MCH is to generate websites. According to a schedule, or whenever new data are available, MCH will regenerate web pages from template files. The template files are basically HTML with embedded MetScript tags. MetScript tags are designed to get data from the MCH databases, into your web pages. This means your web pages can look just as you design them. It means, if you want, that you can inject the values into JavaScript variables, and play with them as you will. A limited set of loops and variables allows you to display certain data in a tabular (gridded) fashion.
MCH maintains the following sets of information:
(Globally):
· User Data
· Events
· Forecast Terms
(Per Location):
· Current-Conditions terms
· Live Readings (max. 1000 readings per day)
· Daily, Monthly and Yearly Statistics (extensive dataset; see p. &&& for more)
· Daily, Monthly and Yearly all-time records (see p. &&& for more)
· Normals (extensive dataset; see p. &&& for more)
· Extremes (within a non-repeating timeframe; e.g. the hottest day last month; the wettest month last year) (extensive dataset; see p. &&& for more)
· Forecasts (p. &&&)
· Warnings (p. &&&)
At the heart of MCH is its script language, dubbed MetScript. It is a preprocessing language (executed when the web page is being regenerated). Upon the arrival of new data, the location's self-contained database is updated; then (if template-processing is turned on for that location) it will generate web pages based on templates. The templates are simply HTML with an embedded data-out language which covers every possible weather statistic, location information, system information, temporal information and more. Anything MCH stores can be output, including a fairly large set of internal information. The language, while terse, is relatively intuitive and is designed for minimal typing. Additionally, it is possible for a page belonging to one location to access data from another location, allowing multiple locations' information to be displayed on a single page. Also, loops of several types are supported, and several system variables are exposed, mostly counts.
Events, warnings and forecasts include a data-extant test that you can use to display one thing if the datum or data (e.g. any events; a forecast in slot #2) exist, and another (or nothing) if they don't. Also, individual elements (a single event; a forecast for a particular time period; a particular warning) are directly addressable, making it easy to display that sort of information in tabular format.

Incidentally, please do not be scared off by the primitive, ugly pages used at CTO. MCH can just as easily inject data into beautiful web pages; in fact, I'm really looking forward to seeing just other people can come up with. There are surely better ways to convey the information.
MCH also outputs, on various time scales, statistical information for each location, such that it can be used in generating graphs or other charts.
MCH maintains an events database. Events can take the form of either repeating fixed dates (birthdays, anniversaries, historic dates, etc.), or single-day events (i.e. the first full moon in July). Assignable priorities and great search features make it easy to match the events to the type and time period you want.
MCH is designed to be run for very long periods of time (the server here at Centretown Observatory reboots weekly); as such, it can be controlled from the command line. Quite a number of directives are available this way.
MCH is designed to analyze sky conditions (“Sunny”) and forecast terms (“Cloudy with a chance of showers”), building up a database of terms, to which you can assign filenames for appropriate graphics. Tools are provided to make that job easier. Sky conditions are tracked by location, while forecast terms are an aggregate affair, on the assumptions that weather data may come in from multiple sources, forecast information is more likely to be tracked from a common source.
MCH maintains all of its data in a self-contained fashion; it does not use a database. There are pros and cons to this approach. The primary relevant goals in design were: (a) not to be dependent on database software; and (b) that all data files be human-readable and -understandable. All data are stored in CSV format. Some thought was given to storing data in XML format; however, the resultant files would be much larger and more complex, possibly introducing the opportunity for greater damage in the event that something should go wrong. All configuration files, likewise, are human-readable and, in some cases, self-documenting.
MCH includes a facility for tracking user-submitted data (up to four strings at a time). The data are date- and time-stamped and can be searched for temporally. The data can then  be recalled. Here at CTO, we use this feature to maintain our webcam archives and present images from dates in the past.
Another key feature is MCH's ability to respond to queries. Queries are normally fielded by a cgi-bin program, which dumps the query into the global Inputs folder. Each query is tagged by a random string in the filename, to allow for multiple queries. For more on this, see p. &&&. Two recently-added queries are the ability to lookup the data from any location, and the ability to generate top-xx or bottom-xx lists for any location (i.e. warmest years, wettest months, stickiest days). Once the tasks is finished, MCH replies via a reply file with the same random string in the filename.
When program execution is terminated normally, MCH generates a 'Shutdown Report' listing locational stats as well as statistics on program operation. A facility exists for these reports to be browsed and viewed. A similar facility is maintained for log files (MCH currently maintains three log files).
It's easy to make MCH cooperate with JavaScript, too—or any other server-side scripting facility. Intial values can be loaded through the data-tag language. Here at CTO, we use this to make it possible for you to view values in the measurement system of your choice.
MCH has extensive recalculation facilities and can recalculate, singly or together,  statistics, records, extremes, and normals.
A number of support programs do advance work for MCH, such as: capturing local data; capturing forecasts and other web-based data; analyzing the current sky; fielding various cgi-bin inputs.
The support programs will be covered in the Appendices.
Conventions
Root Path
The main reference weather system is located in the folder /home/www/weather.  This is the Root Path, which will frequently be referenced. It can, of course, be different on your system.
* Note that the httpd document root is set to /home/www on the Reference System.
* You must have a method of getting your files from MCH's output folders to your webserver folders.
Typically, this can be done in one of two ways:
· MCH can output directly to the webserver root (meaning MCH is effectively running with elevated privileges; probably not secure).
· Periodically copy from the MCH output folder, into your webserver root.
(Means running a script with elevated privileges; probably more secure than (1)).
Terminology
Frequently through this manual, you will see references to {ShortDate} and {LongDate}. The former is in the format '20060817'; the latter, '2006-08-17'. The same applies to {ShortTime} ('HHMM') and {LongTime} ('HH:MM'). {ShortDateTime} is '{ShortDate}@{ShortTime}', while {LongDateTime} is '{LongDate}@{LongTime}'. The more-generic terms {Date} and {Time} will refer, respectively, to {LongDate} and {LongTime}.
The tag output language—MCH's raison d'être—makes use of a number of terms which you will see repeatedly. The basic 'syllables' for the weather-data part of the language are simple and as follows:
The presence of Mx or Mn at the end of the reference name denotes it as either a daily maximum of minimum, an extreme, or a record. For example, AXDBPMeMx should read “Annual Daily Extreme Maximum Mean Barometric Pressure'. (The highest average daily BP of the year).
First syllable
(D)
Daily (generalized). Use:

Y – Yesterday

T – Today

W - Tomorrow
(M)
Monthly (generalized). Use:

L – Last Month

M – This Month

N – Next Month
(A)
Annually (generalized). Use:

P – Last Year

A – This Year

X – Next Year 
Second Syllable
R
Records
N
Normals 
X
Extremes
S
Statistics
Third Syllable (records, extremes)
D
By Day
M
By Month
A
By Year
Fourth Syllable
Te
Temperature
Hx
Humidity
WC
Wind Chill Index
RH
Relative Humidity
DP
Dew Point
Rn
Rainfall
Sw
Snowfall
Sq
Water Equivalent
Pr
Total Precipitation
BP
Barometric Pressure
PT
Pressure Trend 

(Rising/Falling/Steady)
Wn
Wind Velocity
WB
Wind Bearing
WG
Wind Gust
Vs
Visibility
Su
Sun. Plus one of:

Ri – Sunrise

St – Sunset

Lt – Sunlight

Sh - Sunshine
Mn
Moon. Plus one of:

Ri – Moonrise

St – MoonSet

Lt – Moonlight
Fifth Syllable (optional)
Mx
Maximum
Mn
Minimum
Me
Mean
Sixth Syllable (optional)
Mx
Maximum
Mn
Minimum
Last Syllable (optional)
D
Date 
T 
Time 

File Structures
MCH makes use of quite a number of files, in a hierarchical layout.  They are as follows, from the Root Path (mandatory folders and filesin bold):
backup/ - Intended for backup files (Covered in appendix)
Config/
DST.ini - Daylight Savings Time information. (Covered Separately)
factsfile.txt - Events file.  (Covered Separately)
wxpro.ini - Main Config file.  (Covered Separately)
systemproperties.ini - System Properties file. (Covered Separately)
extern/ - All external information (incoming year, etc.) (Covered in appendices)
wxhtml - program to strip stats, observations, records and normals from web pages.  Usually launched from cron script. (Covered Externally)
wxhtml.ini - Control file for same.  Self-documenting, (Covered Externally)
wxwarn - program to grab weather warnings from web pages.  Usually launched from cron script. (Covered Externally)

wxwarn.ini - Control file for same.  Self-documenting. (Covered Externally)
Inputs - any non-location-specific inputs, including Control Inputs.  Strictly transient files.
Loc - the gateway folder to location files, each a folder directly below and named after Location Code.  (E.g. Loc/CTO/...)
Outputs - any global output files; query results & etc.
Templates - non-location-specific Templates.  (Covered Separately)
webcam – Files relating to the webcam.
wxsky - files associated with the Sky Recognizer program.  (Covered Externally.)
Year - non-location-specific files and data (at present, UserData only).
 
Data are arranged in subfolders, by Year and then by Month (01, 02, 03, ...).


UserDataN-dd.txt - UserData for one day in the month, for database N.
Files in the Root Path (Mandatory in bold):

debug.txt - Debug file.  Contains useful debugging information (when used)

fterms.txt - Forecast Terms.  Automatic file.

getwxinputs.sh - Script to gather in local observations files.

getwxobs.sh - Script to gather in web observations

hourlycam.sh - Script, run hourly, to archive a webcam shot

killmch - Script to stop the system

makegraphs.sh - Script to generate graph files

makegraphs_d.sh - Script to generate graph files; called by makegraphs.sh

makegraphs_l.sh - Script to generate graph files; called by makegraphs.sh

mch - the actual MCH system; see startmch, killmch

nightly-backup.sh - Script to run nightly backups

nightly-cleanup.sh - Script to run nightly cleanup; not currently used.

monthly-backup.sh – Script to run monthly full backups

monthly-cleanup.sh – Script to run monthly cleanup

procwx.sh - Script to update PWS-type resources; not currently used.

senddata.sh - same as above

startmch - Script to start the system.  First searches for and removes Inputs/SHUTDOWN.

weathercam.sh - Script, run every five minutes, to update the webcam snapshot

wxbackup.sh - Script to generate backups

wxSkyObs - Sky Recognition program (Covered Externally)


wxsky
File Structures In-Depth:
Config/
DST.ini
A list of Daylight Savings Time start and end dates for one or more years.
A very simple format:
{StartDate}@{Time},{EndDate}@{Time},{Timeoffset}
Example:
1918-04-14@02:00,1918-10-31@01:00,01:00
The {EndDate}@{EndTime} may be replaced by 

nil
for those years where DST did not end.
Example:

1940-04-28@02:00,nil,01:00
factsfile.txt

A simple listing of events, each with customisable priority.

The format is simple. Either section can be omitted (or both):


[Anniversaries]


{Date}  OR


{Date}@{Time}


Priority (0..255)


Title


Description can be multiple lines and ends with <@>


...


[End]


[Events]


{Date}  OR


{Date}@{Time}


Priority (0..255)


Title


Description can be multiple lines and ends with <@>


...


[End]
Blank lines are fine between entries.
Comment lines must begin with '#' in the first column
No embedded comments.
In addition, within the text description there are four data-output tags which can be embedded:

<@O>
Original Date of Anniversary

<@OY>
Original Year of Anniversary

<@Y>
Years since original date

<@YY>
Current year
mch.ini

The Master Configuration File.  Actually very simple:


DAEMON 

or


STANDALONE

and then


Location {locCode}

repeated as needed

Example:


DAEMON


Location CTO


Location YOW
systemproperties.ini
This is a file of system properties.  It can be edited with MCH running; simply issue a Inputs/RELOAD-PROPS directive to reload.
The Track*L? entries refer to hit tracking.  If set TRUE, the input datum will be monitored for hits/misses. For purposes of hit/miss counting, data from the first three
locations can be tabbed for tracking/not for tracking. If tracking is turned on for a datum, then each time it is received successfully from an observations file, a 'hit' is recorded. Each time the result is 'n/a' (No Observation), a 'miss' is recorded. The L specifies the location.
The Bound entries are bounding values for live readings.  If any reading is outside the values, it will be rendered nil.
ResetCounters=”05:02” (Time of day to reset the hit/miss counters)
TrackTempL1=TRUE (track temperature hit/miss, location 1)
TrackDPL1=TRUE
TrackBPL1=TRUE
TrackWnL1=TRUE
TrackRHL1=TRUE
TrackPrL1=TRUE
TrackTempL2=FALSE (track temperature hit/miss, location 2)
TrackDPL2=FALSE
TrackBPL2=FALSE
TrackWnL2=FALSE
TrackRHL2=FALSE
TrackPrL2=FALSE
TrackTempL3=TRUE (track temperature hit/miss, location 3)
TrackDPL3=TRUE
TrackBPL3=FALSE
TrackWnL3=FALSE
TrackRHL3=TRUE
TrackPrL3=FALSE
TempLowerBound=-900 (-90.0) Temperature lower bound
TempUpperBound=450 (45.0)
PressLowerBound=8500 (850.0)  Barometric Pressure lower bound
PressUpperBound=10900 (1090.0)
RHLowerBound=0  Relative Humidity lower bound
RHUpperBound=100
DPLowerBound=-1200 (-120.0)  Dewpoint lower bound
DPUpperBound=400 (40.0)
WnLowerBound=0  Wind Speed lower bound
WnUpperBound=150
HxLowerBound=250 (25.0) Humidex lower bound
HxUpperBound=1250 (125.0)
WCLowerBound=-1000 (-100.0)  Wind Chill lower bound
WCUpperBound=0
PrLowerBound=0  Precipitation lower bound
PrUpperBound=2000 (200.0)
DebugLevel=2  Debug reports below this level will not enter the logs
ShutdownReport=TRUE   if TRUE, a Shutdown Report is issued at program exit
ShutdownReportDirectory=”ShutdownReports” Relative path from Weather Home.
CheckSRSSAgainstSky=TRUE  if TRUE, sky conditions are checked against sunrise/sunset and, if ‘cloudy’, are replaced with ‘twilight’.
InvalidateClrWarnsAfterHours=1  Cancel cleared warnings after the specified number of hours
ShowMaxLogFiles=50  Lets you specify a maximum number of logfiles to list
ShowMaxShutdownReports=50  Ditto, but for Shutdown Reports
CalcNormalDailyPrecipByDividingMonthly=TRUE  if TRUE, daily normal precipitation is calculated by dividing the monthly total by the number of days in the month. If FALSE, daily normal preciptation is calculated on a day-by-day basis.
CalcHumidex=”CTO”  Here can take a comma-separated list of location codes for which to calculate the humidex value upon receiving readings. Note that the temperature and dew point values must already exist.
CalcWindChill=””  Here can take a comma-separated list of location codes for which to calculate the Wind Chill Index value upon receiving readings. Note that the temperature and wind velocity values must already exist.
NewMoonBaseDate=”2017-12-18@01:30” A recent base date for the New Moon, from which calculations can proceed.
ReadingsFile_Granularity=100  Read readings files (‘*Observations*’) in groups of nn.
Statsfile_Granularity=10  read statistics files in groups of nn.
ForecastsFile_Granularity=10 read forecasts files in groups of nn.
HoldWritesWhileReading=TRUE  When reading in multiple observations files, do not write out any data except with the last file. Setting this TRUE sacrifices a tiny bit of security for much faster processing speeds. It’s your call. I can tell you that as of September 16, 2018, over six years of operation, MCH has never crashed, or otherwise lost data, while reading in observations. My advice is that it’s still pretty damned safe.
The Locations Folder
Each location folder is directly under Loc, and named after the Location Code for each location.  (E.g. Loc/CTO/...).  The files in this folder are as follows:
Backups - Nightly Backup files
graph - Graphics output
data - the time-period outputs for graph generation

wxg_7.txt:  Hourly, last 7 days

wxg_24.txt:  Hourly, last 24 hours

wxg_ak.txt:  Currently Unused

wxg_d31.txt:  Daily, last 31 days

wxg_da.txt:  Daily, this year
    
wxg_dp.txt:  Daily, last year

wxg_dlm.txt:  Daily, last month

wxg_dm.txt:  Daily, current month

wxg_ht.txt:  Hourly, today

wxg_hy.txt:  Hourly, yesterday

wxg_ma.txt:  Monthly, this year
    
wxg_mp.txt:  Monthly, last year
images - source images
processed - Processed outputs
scripts - GnuPlot scripts to generate the graphics
Inputs - All location-specific input files.  Transient.
Outputs - Output files
 
graph - Graphic outputs
Query – submitted queries

w-queryresults.html – Query results
Snapshots - Observations files
Sources - Source files
Templates - HTML Templates.  Covered separately.
Normals-1.txt - Calculated or imported normals
Records.txt – Calculated or imported records
Year - Observations files

/[YearNo]/


stats[YearNo].txt - stats file


/[MonthNo]/
 


raw-readings.txt - Archive of raw readings for the month



Readings[Date].txt - Live Readings for one date
Files in the Location folder:
all-time-records.txt:  as the name implies; automatic file
current-conditions.ini:  location-specific Current Conditions file
latest-readings.txt:  The latest Readings; automatic file.
location.ini:  The Location Initialization file (Covered Separately).
locdata.txt:  automatic file (location stats)
normals-1.txt:  User-supplied normals file (Covered Separately).
usertags.ini:  User Tags (editable file) (Covered Separately).
wxextern.ini:  Text Capture definitions (editable file) (Covered Separately).
yearmap.ini:  auto-generated map of years-in-use
Files in the Location folder, In-Depth:
location.ini:

The following elements are all mandatory:

Code {LocCode} - an abbreviation or short-form for the station name.

Example


Code CTO

Name {LongName} - The long name for the station


Example



Name CTO Weather Centre

Latitude {LatString} - The presentation string for latitude

Lat {NS-Deg-Min-Sec} 


Example



Lat N-45-24-42

Longitude {LongString} - The presentation string for longitude

Long {EW-Deg-Min-Sec}


Example



Long W-75-42-10

STZCode {STZCode} - Standard time zone code


Example



STZCode EST

STZName {STZName} - Free-form Standard time zone name


Example



STZName Eastern Standard Time

STZOffs {STZOffsSecs} - Standard Time Zone offset from GMT, in seconds


Example



STZOffs -18000

DTZCode {DTZCode} - Daylight Time Zone Code


Example



DTZCode EDT

DTZName {DTZName} - Free-form Daylight time zone name


Example



DTZName Eastern Daylight Time

UseLR TRUE|FALSE - Log d yes/no


Example



UseLR TRUE

UseSt TRUE|FALSE - Generate statistics from data

UseEx TRUE|FALSE - Track extremes from data

UseRc TRUE|FALSE - Track records from data

UseNr TRUE|FALSE - Generate normals from data (currently unused)

UseLRFreq {LRFreq} - Log readings every nn seconds (currently unused)

UseTp TRUE|FALSE - Process template files (currently unused; control is through presence of templates.ini file in Templates folder).

UseLx TRUE|FALSE - Export live-data tables for graph generation

UseDx TRUE|FALSE - Export daily-data tables " " 

UseMx TRUE|FALSE - Export Monthly " " "

UseAx TRUE|FALSE - Export Yearly " " " 

UseGr TRUE|FALSE - Process Graphics Scripts
normals-1.txt: normals file

This file contains normals values for:  High, low and mean Temperature, and Rain, Snow, Snow equivalent in mm, and Total Precipitation.

The format is flat. The entries are arranged by date, one per line, for each day of the year, including Feb. 29.  Following days' entries for each month is one entry for the month; and at the very end is an entry for the year. Note that there is a difference in the entries; days record sunshine in terms of seconds, while month and year track it in hours.

The format for an entry is
HighTemp*10,LowTemp*10,MeanTemp*10,Rainmm*10,Snowcm*10,SnowQmm*10,Precipmm*10,RelativeHumidity,DewPoint, Sunshinesecs (day) / SunshineHrs (month,year), BarometricPressure*10, WindVelocity*10, WindBearing, Visibility
current-conditions.ini: Current-Conditions Terms
This file contains all of the current conditions terms that have been fed to it for this particular location. Its format is straightforward:

High Index (Highest element number in the set)
   Count of elements
     For each element:


Element Number (byte)


Current Condition Term (unquoted string)


Full filename of corresponding daytime image


Full filename of coresponding nighttime image


Hit Counter (longint)
!! This file should not be edited by anything but mcCCT (see Appendix). !!
all-time-records.txt
This file contains the all-time records for a given location. The file is somewhat structured, as follows:
#V2               (Mandatory)
QString Records set name
WideDT DT calculated
WideDate Start Date of records period
WideDate End Date of records period
Line 5: All-Time Annual Records
Int ARcATeMxMx, (Record-high annual average maximum temperature)
WideDT ArcATeMxMxDT (Date and Time of above),
Int ARcATeMxMn, (Record-low annual average maximum temperature)
WideDT ARcATeMxMnDT,
Int ARcATeMnMx, (Record-high annal average minimum temperature)
WideDT ARcATeMnMxDT,
Int ARcATeMnMn, (Record-low annal average mimimum temperature)
WideDT ARcATeMnMnDT,
Int ARcATeMeMx, (Record-high annual average temperature)
WideDT ARcATeMeMxDT,
Int ARcATeMeMn, (Record-low annual average temperature)
WideDT ARcATeMeMnDT,
Int ARcARnMx, (Record-high annual total rainfall)
WideDT ARcARnMxDT,
Int ARcARnMn, (Record-low annual total rainfall)
WideDT ARcARnMnDT,
Int ARcASwMx, (record-high annual total snowfall)
WideDT ARcASwMxDT,
Int ARcASwMn, (record-low annual total snowfall)
WideDT ARcASwMnDT,
Int ARcASqMx, (record-high annual total rainfall-equivalent)
WideDT ARcASqMxDT,
Int ARcASqMn, (record-low annual total rainfall-equivalent)
WideDT ARcASqMnDT,
Int ARcAPrMx, (record-high annual total precipitation)
WideDT ARcAPrMxDT,
Int ARcAPrMn, (Record-low annual total precipitation)
WideDT ARcAPrMnDT,
Int ARcABPMx, (Record-high annual average barometric pressure)
WideDT ARcABPMxDT, 
Int ARcABPMn, (Record-low annual average barometric pressure)
WideDT ARcABPMnDT,
Int ARcADPMx, (Record-high annual average dew point)
WideDT ARcADPmxDT, 
Int ARcADPMn, (Record-low annual average dew point)
WideDT ARcADPMnDT, 
Int ARcARHMx, (Record-high annual average relative humidity)
WideDT ARcARHMxDT,
Int ARcARHMn, (Record-low annual average relative humidity)
WideDT ARcARHMnDT,
Int ARcAVsMx, (Record-high annual average visibility)
WideDT ARcAVsMxDT,
Int ARcAVsMn, (Record-low annual average visibility)
WideDT ARcAVsMnDT,
Int ARcAHxMx, (Record-high annual average humidex)
WideDT ARcAHxMxDT,
Int ARcAWCMn, (Record-low annual average wind chill index)
WideDT ARcAWCMnDT,
Int ARcAWnMx, (Record-high annual average wind velocity)
Int ARcAWBMx, (Wind bearing at time of ARcAWnMx)
WideDT ARcAWnMxDT,
Int ARcAWnMn, (Record-low annual average wind velocity)
Int ARcAWBMn, (Wind bearing at time of ARcAWnMn)
WideDT ARcAWnMnDT,
Int ARcASuShMx. (Record-high annual total sunshine)
Int ARcASuShMn, (Record-low annual total sunshine)
WideDT ARcASuShMxDT,
WideDT ARcASuShMnDT
Line 6: All-Time Single-Month Records


Int ARcMTeMxMx (Record-High Monthly Mean High Temperature),

WideDT ARcMTeMxMxDT,

Int ARcMTeMxMn (Record-Low Monthly Mean High Temperature),

WideDT ARcMTeMxMnDT,

Int ARcMTeMnMx (Record-High Monthly Mean Low Temperature),

WideDT ARcMTeMnMxDT,

Int ARcMTeMnMn (Record-Low Monthly Mean Low Temperature),

WideDT ARcMTeMnMnDT

Int ARcMTeMeMx (Record-High Monthly Mean Temperature),
      WideDT ARcMTeMeMxDT

Int ARcMTeMeMn (Record-Low Monthly Mean Temperature),

WideDT ARcMTeMeMnDT,

Int ARcMRnMx (Record-High Monthly Total Rainfall),

WideDT ARcMRnMxDT,

Int ARcMRnMn (Record-Low Monthly Total Rainfall),

WideDT ARcMRnMnDT

Int ARcMSwMx (Record-High Month Total Snowfall),

WideDT ARcMSwMxDT

Int ARcMSwMn (Record-Low monthly Total Snowfall),

WideDT ARcMSwMnDT, 

Int ArcMSQMx (Record-High Monthly Total Rainfall Equivalent), 

WideDT ArcMSQMxDT,

Int ArcMSQMn (Record-Low Monthly Total Rainall Equivalent),

WideDT ArcMSQMnDT

Int ArcMPrMx (Record-High Monthly Total Precipitation),

WideDT ArcMPrMxDT,

Int ArcMPrMn (Record-Low Monthly Total Precipitation),

WideDT ArcMPrMnDT,

Int ArcMBPMx (Record-High Monthly Mean Barometric Pressure),

WideDT ArcMBPMxDT,

Int ArcMBPMn (Record-Low Monthly Mean Barometric Pressure),

WideDT ArcMBPMnDT,

Int ArcMDPMx (Record-High Monthly Mean Dew Point),

WideDT ArcMDPMxDT,

Int ArcMDPMn (Record-Low Monthly Mean Dew Point),

WideDT ArcMDPMnDT,

Int ArcMRHMx (Record-High Monthly Mean Relative Humidity),

WideDT ArcMRHMxDT,

Int ArcMRHMn (Record-Low Monthly Mean Relative Humidity),

WideDT ArcMRHMnDT,

Int ArcMVsMx (Record-High Monthly Mean Visibility),

WideDT ArcMVsMxDT,

Int ArcMVsMn (Record-Low Monthly Mean Visibility),

WideDT ArcMVsMnDT,

Int ArcMHxMx (Record-High Mean Monthly Humidex),

WideDT ArcMHxMxDT,

Int ArcMWCMn (Record-Low Mean Monthly Wind Chill Index),

WideDT ArcMWCMnDT,

Int ArcMWnMx (Record-High Monthly Mean Wind Velocity),

Int ArcMWBMx (Wind Bearing at time of above),

WideDT ArcMWnMxDT,

Int ArcMWnMn (Record-Low Monthly Mean Wind Velocity), 


Int ArcMWBMn (Wind Bearing at time of above),

WideDT ArcMWnMnDT,

Int ArcMSuShMx (Record-High Monthly Total Sunshine (hours),

Int ArcMSuShMn (Record-Low Monthly Total Sunshine (hours),

WideDT ArcMSuShMxDT, 

WideDT ArcMSuShMnDT
Line 7: All-Time Single-Day Records

Int ArcDTeMxMx, (Record-Maximum Daily High Temperature)

WideDT ArcDTeMxMxDT,

Int ARcDTeMxMn, (Record-Minimum Daily High Temperature)

WideDT ArcDTeMxMnDT,

Int ARcDTeMnMx, (Record-Maximum Daily Low Temperature)

WideDT ArcDTeMnMxDT,

Int ARcDTeMnMn, (Record-Minimum Daily Low Temperature)

WideDT ArcDTeMnMnDT,

Int ARcDTeMeMx, (Record-Maximum Daily Mean Temperature)
      WideDT ArcDTeMeMxDT,

Int ARcDTeMeMn, (Record-Minimum Daily Mean Temperature)

WideDT ArcDTeMeMnDT,

Int ARcDRn, (Record-High Daily Rainfall)

WideDT ArcDRnDT,

Int ARcDSw, (Record-High Daily Snowfall)

WideDT ArcDSwDT,

Int ARcDSQ, (Record-High Daily Rainfall Equivalent)

WideDT ArcDSQDT,

Int ARcDPr, (Record-High Daily Precipitation)

WideDT ArcDPrDT,

Int ARcDBPMx, (Record-High Daily Barometric Pressure)
      WideDT ArcDBPMxDT,

Int ARcDBPMn, (Record-Low Daily Barometric Pressure)

WideDT ArcDBPMnDT,

Int ARcDBPMeMx, (Record-High Daily Mean Barometric Pressure)

WideDT ARcDBPMeMxDT, 

Int ARcDBPMeMn, (Record-Low Daily Mean Barometric Pressure)

WideDT ArcDBPMeMnDT,

Int ARcDDPMx, (Record-High Daily Dew Point)

WideDT ArcDDPMxDT, 

Int ARcDDPMn, (Record-Low Daily Dew Point)
      WideDT ArcDDPMnDT,

Int ARcDDPMeMx, (Record-High Daily Mean Dew Point)

WideDT ArcDDPMeMxDT,

Int ARcDDPMeMn, (Record-Low Daily Mean Dew Point)

WideDT ARcDDPMeMnDT, 

Int ArcDRHMx, (Record-High Daily Relative Humidity)

WideDT ArcDRHMxDT,

Int ARcDRHMn, (Record-Low Daily Relative Humidity)

WideDT ArcDRHMnDT

Int ARcDRHMeMx, (Record-High Daily Mean Relative Humidity)
      WideDT ArcDRHMeMxDT,

Int ARcDRHMeMn, (Record-Low Daily Mean Relative Humidity)

WideDT ArcDRHMeMnDT,

Int ARcDVsMeMx, (Record-High Daily Mean Daily Visibility)

WideDT ArcDVsMeMxDT,

Int ARcDVsMeMn, (Record-Low Daily Mean Visibility)

WideDT ArcDVsMeMnDT,

Int ARcDHxMx, (Record-High Daily Humidex)

WideDT ArcDHxMxDT,

Int ARcDWCMn, (Record-Low Daily Wind Chill Index)
      WideDT ARcDWCMnDT, 

Int ARcDWnMx, (Record-High Daily Wind Velocity)

Int ArcDWBMx, (Wind Bearing during above)

WideDT ARcDWnMxDT, 

Int ARcDWnMeMx, (Record-High Daily Mean Wind Velocity)

Int ARcDWBMeMx, (Mean Wind Bearing for that day)

WideDT ArcDWnMeMxDT,

Int ARcDWnMeMn, (Record-Low Daily Mean Wind Velocity)

Int ARcDWBMeMn, (Mean Wind Bearing for that day)

WideDT ARcDWnMeMnDT, 
      ARcDWGMx, (Record-High Daily Wind Gust)

WideDT ArcDWGMxDT

ARcDSuShMx, (Record-High Daily Total Sunshine)

ARcDSuShMn, (Record-Low Daily Total Sunshine)

WideDT ArcDSuShMxDT,

WideDT ArcDSuShMnDT
for each month (12 total):
Line 1: Monthly All-Time Records

Int MRcMTeMxMx, (Record-High Monthly Mean High Temperature)

WideDT MrcMTeMxMxDT,

Int MRcMTeMxMn, (Record-Low Monthly Mean High Temperature)

WideDT MRcMTeMxMnDT, 

Int MrcMTeMnMx, (Record-High Monthly Mean Low Temperature)

WideDT MRcMTeMnMxDT, 

Int MrcMTeMnMn, (Record-Low Monthly Mean Low Temperature) 

WideDT MRcMTeMnMnDT, 
      Int MrcMTeMeMx, (Record-High Monthly Mean Temperature) 

WideDT MRcMTeMeMxDT, 

Int MrcMTeMeMn, (Record-Low Monthly Mean Temperature)

WideDT MRcMTeMeMnDT, 

Int MrcMRnMx, (Record-High Monthly Total Rainfall)

WideDT MRcMRnMxDT, 

Int MrcMRnMn, (Record-Low Monthly Total Rainfall)

WideDT MRcMRnMnDT, 

Int MRcMSwMx, (Record-High Monthly Total Snowfall)

WideDT MRcMSwMxDT,
      Int MrcMSwMn, (Record-Low Monthly Total Snowfall) 

WideDT MrcMSwMnDT,

Int MRcMSQMx, (Record-High Monthly Total Rainfall Equivalent)

WideDT MRcMSQMxDT, 

Int MrcMSQMn, (Record-Low Monthly Total Rainfall Equivalent) 

WideDT MRcMSQMnDT, 

Int MrcMPrMx, (Record-High Monthly Total Precipitation) 

WideDT MRcMPrMxDT, 

Int MRcMPrMn, (Record-Low Monthly Total Precipitation)

WideDT MRcMPrMnDT,

Int MrcMBPMx, (Record-High Monthly Mean Barometric Pressure)

WideDT MRcMBPMxDT, 

Int MrcMBPMn, (Record-Low Monthly Mean Barometric Pressure)
 
WideDT MRcMBPMnDT, 

Int MRcMDPMx, (Record-High Monthly Mean Dew Point)

WideDT MRcMDPMxDT, 

Int MRcMDPMn, (Record-Low Monthly Mean Dew Point)

WideDT MRcMDPMnDT, 

Int MrcMRHMx, (Record-High Monthly Mean Relative Humidity) 

WideDT MRcMRHMxDT, 

Int MRcMRHMn, (Record-Low Monthly Mean Relative Humidity)
      WideDT MRcMRHMnDT, 

Int MrcMVsMx, (Record-High Monthly Mean Visibility)

WideDT MRcMVsMxDT, 

Int MrcMVsMn, (Record-Low Monthly Mean Visibility)

WideDT MRcMVsMnDT, 

Int MRcMHxMx, (Record-High Monthly Mean Humidex)

WideDT MRcMHxMxDT, 

Int MrcMWCMn, (Record-Low Monthly Mean Wind Chill Index) 

WideDT MRcMWCMnDT, 

Int MrcMWnMx, (Record-High Monthly Mean Wind Velocity)

Int MRcMWBMx, (Wind Bearing during the above)
      WideDT MRcMWnMxDT, 

Int MRcMWnMn, (Record-Low Monthly Mean Wind Velocity)

Int MRcMWBMn, (Wind Bearing during the above)

WideDT MRcMWnMnDT, 

Int MRcMSuShMx, (Record-High Monthly Total Sunshine)

Int MRcMSuShMn, (Record-Low Monthly Total Sunshine)

WideDT MRcMSuShMxDT, MRcMSuShMnDT
Line 2: Monthly Single-Day Records

Int MRcDTeMxMx, (Record-High Daily High Temperature)

WideDT MRcDTeMxMxDT, 

Int MrcDTeMxMn, (Record-Low Daily High Temperature)

WideDT MRcDTeMxMnDT, 

Int MrcDTeMnMx, (Record-High Daily Low Temperature)

WideDT MRcDTeMnMxDT, 

Int MrcDTeMnMn, (Record-Low Daily Low Temperature)

WideDT MRcDTeMnMnDT, 

Int MRcDTeMeMx, (Record-High Daily Mean Temperature)
      WideDT MRcDTeMeMxDT, 

Int MrcDTeMeMn, (Record-Low Daily Mean Temperature)

WideDT MRcDTeMeMnDT, 

Int MRcDRn, (Record-High Daily Total Rainfall)

WideDT MRcDRnDT, 

Int MrcDSw, (Record-High Daily Total Snowfall)

WideDT MRcDSwDT, 

Int MrcDSQ, (Record-High Daily Total Rainfall Equivalent) 

WideDT MRcDSQDT, 

Int MRcDPr, (Record-High Daily Total Precipitation)

WideDt MRcDPrDT, 

Int MrcDBPMx, (Record-High Daily Barometric Pressure)

WideDT MRcDBPMxDT, 

Int MrcDBPMn, (Record-Low Daily Barometric Pressure)

WideDT MRcDBPMnDT, 

Int MrcDBPMeMx, (Record-High Daily Mean Barometric Pressure)

WideDT MRcDBPMeMxDT, 

Int MRcDBPMeMn, (Record-Low Daily Mean Barometric Pressure)

WideDT MRcDBPMeMnDT, 

Int MrcDDPMx, (Record-High Daily Dew Point)

WideDT MRcDDPMxDT,

Int MrcDDPMn, (Record-Low Daily Dew Point)

WideDT MRcDDPMnDT, 

Int MRcDDPMeMx, (Record-High Daily Mean Dew Point)

WideDT MRcDDPMeMxDT, 

Int MrcDDPMeMn, (Record-Low Daily Mean Dew Point) 

WideDT MRcDDPMeMnDT, 

Int MRcDRHMx, (Record-High Daily Relative Humidity)

WideDT MRcDRHMxDT, 

Int MrcDRHMn, (Record-Low Daily Relative Humidity)

WideDT MRcDRHMnDT, 

Int MRcDRHMeMx, (Record-High Daily Mean Relative Humidity)

WideDT MRcDRHMeMxDT, 

Int MRcDRHMeMn, (Record-Low Daily Mean Relative Humidity)

WideDT MRcDRHMeMnDT, 

Int MrcDVsMeMx, (Record-High Daily Mean Visibility)

WideDT MRcDVsMeMxDT, 

Int MrcDVsMeMn, (Record-Low Daily Mean visibility)

WideDT MrcDVsMeMnDT,

Int MRcDHxMx, (Record-High Daily Humidex)
      WideDT MRcDHxMxDT, 

Int MRcDWCMn, (Record-Low Daily Wind Chill Index)

WideDT MRcDWCMnDT, 

Int MRcDWnMx, (Record-High Daily Wind Velocity)

Int MRcDWBMx, (Wind Bearing at time of above)

WideDT MRcDWnMxDT, 

Int MRcDWnMeMx, (Record-High Daily Mean Wind Velocity)

Int MRcDWBMeMx, (Mean Wind Bearing for the Day)

WideDT MRcDWnMeMxDT, 

Int MRcDWnMeMn, (Record-Low Daily Mean Wind Velocity)

Int MRcDWBMeMn, (Mean Wind Bearing for the Day)

WideDT MRcDWnMeMnDT, 

Int MrcDWGMx, (Record-High Daily Wind Gust)

WideDT MrcDWGMxDT,

Int MRcDSuShMx, (Record-High Daily Total Sunshine)

Int MrcDSuShMn, (Record-Low Daily Total Sunshine)

WideDT MRcDSuShMxDT, 

WideDT MrcDSuShMnDT
for each day in month:
Line 1: Daily All-Time Records

Int DrcDTeMxMx, (Record-High Daily High Temperature)

WideDT DRcDTeMxMxDT, 

Int DRcDTeMxMn, (Record-Low Daily High Temperature)

WideDT DRcDTeMxMnDT, 

Int DRcDTeMnMx, (Record-High Daily Low Temperature)

WideDT DRcDTeMnMxDT, 

Int DrcDTeMnMn, (Record-Low Daily Low Temperature)

WideDT DRcDTeMnMnDT, 

Int DRcDTeMeMx, (Record-High Daily Mean Temperature)

WideDT DRcDTeMeMxDT, 

Int DRcDTeMeMn, (Record-Low Daily Mean Temperature)

WideDT DRcDTeMeMnDT, 

Int DrcDRn, (Record-High Daily Total Rainfall)

WideDT DRcDRnDT, 

Int DRcDSw, (Record-High Daily Total Snowfall)

WideDT DRcDSwDT, 

Int DRcDSQ, (Record-High Daily Total Rainfall Equivalent)

WideDT DrcDSQDT,

Int DRcDPr, (Record-High Daily Total Precipitation)
      WideDT DRcDPrDT, 

Int DrcDBPMx, (Record-High Daily Barometric Pressure)

WideDT DRcDBPMxDT, 

Int DRcDBPMn, (Record-Low Daily Barometric Pressure)

WideDT DRcDBPMnDT, 

Int DRcDBPMeMx, (Record-High Daily Mean Barometric Pressure)

WideDT DRcDBPMeMxDT, 

Int DrcDBPMeMn, (Record-Low Daily Mean Barometric Pressure)

WideDT DRcDBPMeMnDT, 

Int DRcDDPMx, (Record-High Daily Dew Point)

WideDT DRcDDPMxDT, 

Int DrcDDPMn, (Record-Low Daily Dew Point)

Wide DRcDDPMnDT, 

Int DrcDDPMeMx, (Record-High Daily Mean Dew Point)
 
WideDT DrcDDPMeMxDT,

Int DRcDDPMeMn, (Record-Low Daily Mean Dew Point)

WideDT DRcDDPMeMnDT, 

Int DrcDRHMx, (Record-High Daily Relative Humidity)

WideDT DRcDRHMxDT, 

Int DRcDRHMn, (Record-Low Daily Relative Humidity)
      WideDT DRcDRHMnDT, 

Int DrcDRHMeMx, (Record-High Daily Mean Relative Humidity) 

WideDT DRcDRHMeMxDT, 

Int DRcDRHMeMn, (Record-Low Daily Mean Relative Humidity)

WideDT DRcDRHMeMnDT, 

Int DrcDVsMeMx, (Record-High Daily Mean Visibility)

WideDT DRcDVsMeMxDT, 

Int DRcDVsMeMn, (Record-Loow Daily Mean Visibility)

WideDT DRcDVsMeMnDT, 

Int DrcDHxMx, (Record-High Daily Humidex)

WideDT DRcDHxMxDT, 

Int DrcDWCMn, (Record-Low Daily Wind Chill Index)

WideDT DRcDWCMnDT, 

Int DRcDWnMx, (Record-High Daily Wind Velocity)

WideDT DRcDWnMxDT, 

Int DRcDWBMx, (Wind Bearing at time of above)

Int DRcDWnMeMx, (Record-High Daily Mean Wind Velocity)

Int DrcDWBMeMx, (Mean Wind Bearing for that day) 

WideDT  DRcDWnMeMxDT,
     
Int DRcDWnMeMn, (Record-Low Daily Mean Wind Velocity)

Int DRcDWBMeMn, (Mean Wind Bearing for that day)

WideDT DRcDWnMeMnDT, 

Int DRcDWGMx, (Record-High Daily Wind Gust)

WideDT DRcDWGMxDT, 

WideT DRcDSuShMx, (Record-High Daily Total Sunshine)

WideT DrcDSuShMn, (Record-Low Daily Total Sunshine)

WideDT DrcDSuShMxDT,

WideDT DRcDSuShMnDT
Note: February 29 is always included
usertags.ini:  usertags file
Usertags are convenient shortcuts for a given location and are used in conjunction with Templates.
To define a usertag:

[{UserTagName}]

{Text Definition}
To access a usertag within a template file:

<{UserTagName}>
The file ends with an [END] tag.
wxextern.ini:  Text-capture definitions
This self-documenting file defines text to be captured from web sources, as follows:
[{DatumNickname}] - Nickname for the capture
Divert [TagName] - Store result in custom usertag (optional)
{SrcFileName} - Name of the file to search through
either one of

Prefix {PrefixString} - Copy data beginning with {PrefixString}

{EndString} - to {EndString}
or

Open {OpenString} - Copy from immediately after {OpenString}

{CloseString} - to immediately before {CloseString}
{SaveToFileName} - Save the resultant file to {SaveToFileName}
repeat as needed
[END]
{Strings], above, are unquoted
See also:  Data-Cutter function
Graphic Data Files
In order to generate graphics, MCH exports a series of data files every 5-10 minutes. Each is a particular kind of data, over a particular time period.
The individual files are explained below:
Live Data Export Files
These files export live readings from various periods of time. The basic format of each file is the same; there is allowance for variation in the final-but-one parameter. Also, each file comes with a header identifying and numbering the columns.
Basic Format:
One line per datum:

Time (HH:MM)<space>
   Temperature (decimal)<space>
   Barometric Pressure (decimal)<space>
   Visibility (integer)<space>
   Relative Humidity (integer)<space>
   Humidex (integer)<space>
   Wind Chill Index (intger)<space>
   Dew  Point (decimal)<space>
   Wind Velocity (integer)<space>

Wind Bearing (integer degrees)<space>

Wind Gust Velocity (integer)
wxg_7.txt:
This file exports data from the past 7 days. Additions to the basic format:

<space>Elapsed Minutes since Beginning of Period (integer)<space>
  
Short Weekday Name (beginning of each day only)
wxg_24.txt:
This file exports data from the past 24 hours.
Additions to the basic format:

<space>Elapsed time since beginning of first hour in the period
(integer)<space>

Time name for the hour (HH:MM) (beginning of hours only) 
wxg_ht.txt:
This file exports data from today (to the present time).
wxg_hy.txt:
This file exports data from yesterday (00:00 to 23:59).
wxg_h24.txt:
This file exports data from the past 24 hours.
This file appends two parameters to the basic format:

Elapsed time since the beginning of the first hour in the time period 
(HH:MM)<space>

Label for the hour (at beginning of hour only)
Recorded Data Export Files
These files convey data deduced from live observations—highs, lows, averages, etc.—for  various time periods.
The basic format of each file is as follows:
One line per day:
Date (month-day)<space>
High Temperature (decimal)<space>
Low Temperature (decimal)<space>
Mean Temperature (decimal)<space>
Normal High Temperature (decimal)<space>
Normal Low Temperature (decimal)<space>
Normal Mean Temperature (decimal)<space>
Rain (decimal)<space>
Snow (decimal)<space>
Rainfall Equivalent (decimal)<space>
Total Precip (decimal)<space>
The Day of the Month
Normal Rainfall (decimal)<space>
Normal Snowfall (decimal)<space>
Normal Rainfall Equivalent (decimal)<space>
Normal Total Precipitation (decimal)<space>
wxg_d31.txt
This file records data for the past 31 days.
wxg_dm.txt
This file records data for this month-to-date
wxg_dlm.txt
This file records data for last month.
wxg_da.txt
This file records daily data for the year-to-date.
This file skips the “Day of the Month” column but appends a “month” column (short month name, beginning of the month only).
wxg_ma.txt
This file records monthly data for the year-to-date.
It replaces MM-DD with YY-MM and appends an additional term to the end of the input line: the monthname.
wxg_ak.txt
This file records annual data. Its format has not yet been defined.
Records Export Files
The following files are exported containing all-time records information. The files in total comprise a subset of the total record information stored in MCH. These were selected for their probable frequency of use.
wxg_dr.txt – Daily Records
This file contains daily all-time records. Format:

366 lines of:

Date {MM-DD}<space>

Zero (0) (integer)<space>

DRcDTeMxMx (decimal)<space> (Daily record high temperature)

DRcDTeMnMn (decimal)<space> (Daily record low temperature)

DRcDTeMeMx (decimal)<space> (Daily record-high mean temperature)

DRcDTeMeMn (decimal)<space> (Daily record-low mean temperature)

DRcDRn (decimal)<space> (Daily record-most rainfall)

DRcDSw (decimal)<space> (Daily record-most snowfall)

DRcDSq (decimal)<space> (Daily record-most water equivalent)

DRcDPr (decimal)<space> (Daily record-most precipitation)

{Monthname} (at beginning of month only)
wxg_mr.txt – Monthly Records
This file contains monthly all-time records. Format:

Twelve lines, each of:

Date {YY-MM}<space>

Zero (0) (integer)<space>

MRcMTeMxMx (Monthly record-high mean maximum temperature)<space>

MRcMTeMnMn (Monthly record-low mean minimum temperature)<space>

MRcMTeMeMx (Monthly record-high mean temperature)<space>

MRcMTeMeMn (Monthly record-low mean temperature)<space>

MRcMRnMx (Monthly record-most rainfall)<space>

MRcMSwMx (Monthly record-most snowfall)<space>

MRcMSqMx (Monthly record-most water equivalent)<space>

MRcMPrMx (Monthly record-most precipitation)<space>

{DoY@MM-15} (integer)<space> (Day of year at midmonth)

{Monthname}
wxg_ar.txt
This file contains yearly records. It contains just one line (plus the header):

Year (ignore)<space>

Zero (0) (integer)<space>

ARcATeMxMx (decimal)<space> (Yearly record-high mean maximum temperature)

ARcATeMnMn (decimal)<space> (Yearly record-low mean minimum temperature)

ARcATeMeMx (decimal)<space> (Yearly record-high mean temperature)

ARcATeMeMn (decimal)<space> (Yearly record-low mean temperature)

ARcARnMx (decimal)<space> (Yearly record-most rainfall)

ARcASwMx (decimal)<space> (Yearly record-most snowfall)

ARcASqMx (decimal)<space> (Yearly record-most water equivalent)

ARcAPrMx (decimal)<space> (Yearly record-most precipitation)
Directive Inputs
 If a file by the name indicated below appears in the main Inputs folder, the following actions will be taken:

SHUTDOWN - placing a file named SHUTDOWN in the Inputs folder causes the system to shutdown within seconds.  If this does not happen, use kill.  The file is not removed.  (See startmch.)

RELOAD-EVENTS - placing a file named RELOAD-EVENTS into the Inputs folder causes the system to reload the Config/factsfile.txt.  The RELOAD-EVENTS file is then deleted.

RELOAD-PROPS – causes MCH to reload the system properties.  This can be handy for changing parameters on-the-fly.

REGEN-{LocCode} / REGEN-ALL:  regenerate the pages for a single location, or all locations.  e.g. REGEN-YOW

RELOAD-FTERMS – Causes MCH to reload the forecast terms. Do this immediately after editing the file.

RELOAD-CCTERMS-{LocCode} – Causes MCH to reload the current-conditions terms for the given location. e.g. RELOAD-CCTERMS-CTO

RELOAD-TEMPLATES / RELOAD-TEMPLATES-{LocCode} – Causes MCH to reload the templates list, for either the global templates, or for a specific location.
e.g. RELOAD-TEMPLATES
- Global Templates
e.g. RELOAD-TEMPLATES-CTO
- Templates for loc. CTO

RELOAD-NORMALS-{LocCode} – Reloads the normals set on disk. Do this immediately after editing or replacing the normals data file.
 

e.g. RELOAD-NORMALS-CTO
Input Files
Observations
Observations are submitted via text file and usually processed within 30 seconds.
Submission in the Location's Inputs folder.
Observations files are named {LocCode}-Observations-{DateTime}.txt
Example
CTO-Observations-20140209_0751.txt
The file format:  one or more lines of the following:
{WideDate}@{LongTime} e.g. 2014-02-09@07:51

,”CurrCondition” (QuotedString; “blahblah” or ””) 
,Temperature (Int, CurrTemp*10 or nil)

,Barometric Pressure (Int, CurrBP*10 or nil)

,BPTrend  (UnquotedChar: R, F, U or nil)
,Dewpoint (Int, CurrDP*10 or nil)

,Relative Humidity (Int, CurrRH or nil)

,Visibility (Int, CurrVis or nil)

,WindBearing (Int, 0..359 or nil)

,WindSpeed (Int, CurrWn*10 or nil)

,WindGust (Int, CurrWnG*10 or nil)

,Humidex (Int, CurrHdx*10 or nil)

,Wind Chill Index (Int, CurrWChill or nil)

,AQHI (Int, CurrAQHI or nil)

,Precip (Int, CurrPrecipmm*10 or nil)

,Sunshine (Int, CurrSSMins or nil) 
[Extended syntax 2017-11-20:]
,Precip measuring unit: Unquoted char (m or c; m for mm (treated as rainfall) or c for cm (treated as snowfall))
(It is not possible to pass both a rainfall and a snowfall value in the same readings packet).
A 'nil' may be passed in all positions except (of course) Date/Time and Condition.
Date/Time as 'nil' just not possible; must have them for a valid observation! Condition may be left empty, or perhaps set to “Not Observed.”
Statistics
Statistics are submitted via text file and usually processed within 30 seconds.
Submission in the Location's Inputs folder.
Stats files are named {LocCode}-Statistics-{Date}.txt
Example:

CTO-Statistics-20140209.txt
The file format: 
One of
DAILY
one or more lines of the following:

Date (WideDate)

, Daily Maximum Temperature (Int, DegC*10, or nil)

, Daily Minimum Temperature (Int, DegC*10, or nil)

, Daily Mean Temperature (Int, DegC*10, or nil)

, Time of Max Temperature (HH:MM or nil)

, Time of Min Temperature (HH:MM or nil)

, Daily Rain (Int, mm*10 or nil)

, Daily Snow (Int, cm*10 or nil)

, Daily Snow Equiv mm (Int, mm*10 or nil)

, Daily Precipitation (Int, mm*10 or nil)

, Daily Sunrise (HH:MM or nil)

, Daily Sunset (HH:MM or nil)

, Daily Sunlight (calculated) (HH:MM or nil)

, Daily Sunshine (HH:MM or nil)

, Daily Moonrise (HH:MM or nil)

, Daily Moonset (HH:MM or nil)

, Daily Moonlight (calculated) (HH:MM or nil)

, Daily Moon Phase (Int 0..29, or nil)
or

MONTHLY

one or more lines of the following:


Year-Month (Int, 1850..2100-1..12) (e.g. 1969-03)


, Monthly Max Temp (Int, DegC*10 or nil)


, Monthly Min Temp (Int, DegC*10 or nil)


, Monthly Mean Temp (Int, DegC*10 or nil)


, Monthly Rain (Int, mm*10 or nil)


, Monthly Snow (Int, cm*10 or nil)


, Monthly SnowQ (int, mm*10 or nil)


, Monthly Total Precip (int, mm*10 or nil)


, Monthly Mean RH (int, RH or nil)


, Monthly Mean Visibility (Int, Vis or nil)


, Monthly Mean Barometric Pressure (Int, BP or nil)


, Monthly Mean Winds (Int, km/h or nil)


, Monthly Mean Wind Bearing (Int, 000..348 or nil)


, Monthly Dew Point (Int, DP*10 or nil)


, Monthly Sunshine  (Int, SS or nil)
or

YEARLY

one or more lines of the following:


Year (four digits)


, Yearly Max Temp (Int, YmaxTDegC*10 or nil)


, Yearly Min Temp (Int, YminTDegC*10 or nil)


, Yearly Mean Temp (Int, YmeanTDegC*10 or nil)


, Yearly Rain (Int, Rainfall or nil)


, Yearly Snow (Int, Snowfall or nil)


, Yearly SnowQ (Int, SnowQ or nil)


, Yearly Total Precip (Int, Precip or nil)


, Yearly Mean RH (Int, YmeanRH or nil)


, Yearly Mean Visibility (Int, YmeanVis or nil)


, Yearly Mean BP (Int, YmeanBP or nil)


, Yearly Mean Dew Point (Int, YmeanDP or nil)


, Yearly Mean Wind (Int, km/h*10 or nil)


, Yearly Mean Wind Bearing (Int, YmeanWB or nil)


, Yearly Sunshine (Int, YtotalSS or nil) 
Multiple sections may be combined into one file. Each section is expected to be prefaced with DAILY, MONTHLY or YEARLY.
A nil may be passed in any position, although in some it will make little sense(!)
Normals
Normals, due to their nature, do not apply to many readings.
Normals are submitted in the Location's Inputs folder.
Normals are named {LocCode}-Normals-{WideDate}.txt
Example

CTO-Normals-2014-02-09.txt
Format:  A single line with:

Date

, Max Temp


, Min Temp


, Mean Temp

Normals may also be submitted in one bulk file:

 
{LocCode}-Normals.txt

Format:  

    1 line for each day in each month

Daily Max Temp

, Daily Min Temp


, Daily Mean Temp


, Daily Rain


, Daily Snow


, Daily SnowQ


, Daily Precipitation

[repeat up to 31 times]
1 Line for the month:


Monthly Max Temp


, Monthly Min Temp



, Monthly Mean Temp



, Monthly Rain



, Monthly Snow



, Monthly SnowQ



, Monthly Total Precip

    [repeat up to 12 times]

1 Line for the Year:



Yearly Max Temp


, Yearly Min Temp



, Yearly Mean Temp



, Yearly Rain



, Yearly Snow



, Yearly SnowQ



, Yearly Total Precip

A nil may be passed in any data position.
Records
Records are submitted via text file to the Location's Inputs folder.
Records files are named {LocCode}-Records-{Date}.txt
File format:

Wide Date

, Daily Rec Max Temp

, Daily Rec Max Temp Date

, Daily Rec Min Temp

, Daily Rec Min Temp Date

, Daily Rec Max Precip

, Daily Rec Max Precip Date

, Daily Rec Max Rain

, Daily Rec Max Rain Date

, Daily Rec Max Snow

, Daily Rec Max Snow Date
Records may also be submitted in one bulk file, {LocCode}-Records.txt
File format:
One of:

DAILY
One or more lines of:

WideDate

, Daily Rec Max High Temp

, Daily Rec Max High Temp Date+Time

, Daily Rec Min High Temp

, Daily Rec Min High Temp Date+Time

, Daily Rec Max Low Temp

, Daily Rec Max Low Temp Date+Time

, Daily Rec Min Low Temp

, Daily Rec Min Low Temp Date+Time

, Daily Rec Max Mean Temp

, Daily Rec Max Mean Temp Date+Time

, Daily Rec Min Mean Temp

, Daily Rec Min Mean Temp Date+Time

, Daily Rec Max Rain

, Daily Rec Max Rain Date+Time

, Daily Rec Max Snow

, Daily Rec Max Snow Date+Time

, Daily Rec Max SnowQ

, Daily Rec Max SnowQ Date+Time

, Daily Rec Max Total Precip

, Daily Rec Max Total Precip Date+Time

, Daily Rec Max Sunshine

, Daily Rec Min Sunshine

, Daily Rec Max Sunshine Date+Time

, Daily Rec Min Sunshine Date+Time
MONTHLY
One or more lines of:

Year-Month

, Monthly Rec Max High Temp

, Monthly Rec Max High Temp Date+Time

, Monthly Rec Min High Temp

, Monthly Rec Min High Temp Date+Time

, Monthly Rec Max Low Temp

, Monthly Rec Max Low Temp Date+Time


, Monthly Rec Min Low Temp


, Monthly Rec Min Low Temp Date+Time


, Monthly Rec Max Mean Temp


, Monthly Rec Max Mean Temp Date+Time


, Monthly Rec Min Mean Temp


, Monthly Rec Min Mean Temp Date+Time


, Monthly Rec Max Rain


, Monthly Rec Max Rain Date+Time


, Monthly Rec Max Snow


, Monthly Rec Max Snow Date+Time


, Monthly Rec Min Rain


, Monthly Rec Min Rain Date+Time


, Monthly Rec Min Snow


, Monthly Rec Min Snow Date+Time


, Monthly Rec Max SnowQ


, Monthly Rec Max SnowQ Date+Time


, Monthly Rec Max Precip


, Monthly Rec Max Precip Date+Time


, Monthly Rec Min SnowQ


, Monthly Rec Min SnowQ Date+Time


, Monthly Rec Min Precip


, Monthly Rec Min Precip Date+Time


, Monthly Rec Max Sunshine


, Monthly Rec Min Sunshine


, Monthly Rec Max Sunshine Date+Time


, Monthly Rec Min Sunshine Date+Time
YEARLY
One or more lines of:

Year

, Yearly Rec Max High Temp

, Yearly Rec Max High Temp Date+Time

, Yearly Rec Min High Temp

, Yearly Rec Min High Temp Date+Time

, Yearly Rec Max Low Temp

, Yearly Rec Max Low Temp Date+Time


, Yearly Rec Min Low Temp


, Yearly Rec Min Low Temp Date+Time


, Yearly Rec Max Mean Temp


, Yearly Rec Max Mean Temp Date+Time


, Yearly Rec Min Mean Temp


, Yearly Rec Min Mean Temp Date+Time


, Yearly Rec Max Rain


, Yearly Rec Max Rain Date+Time


, Yearly Rec Max Snow


, Yearly Rec Max Snow Date+Time


, Yearly Rec Min Rain


, Yearly Rec Min Rain Date+Time


, Yearly Rec Min Snow


, Yearly Rec Min Snow Date+Time


, Yearly Rec Max SnowQ


, Yearly Rec Max SnowQ Date+Time


, Yearly Rec Max Precip


, Yearly Rec Max Precip Date+Time


, Yearly Rec Min SnowQ


, Yearly Rec Min SnowQ Date+Time


, Yearly Rec Min Precip


, Yearly Rec Min Precip Date+Time


, Yearly Rec Max Sunshine


, Yearly Rec Min Sunshine


, Yearly Rec Max Sunshine Date+Time


, Yearly Rec Min Sunshine Date+Time
Forecasts
Forecasts are submitted through a {LocCode}-Forecasts-{Date}_{Time}.txt file.
Format is simple. All lines are mandatory
N  {Count of forecasts}
N  {Bias} N or D (time period of first forecast period)

{Forecast Issue Date (WideDate)}@{WideTime}
     1..20xforecast stanza: {

{Beginning date of period covered (WideDate)}

Title (e.g. “Tuesday Night”)

Short forecast element (“Chance of flurries”)(max. 255 chars)

Long forecast element (“Mostly cloudy with a chance of flurries and afternoon sunny breaks”) 

One CSV Line with the following:


  Forecast High Temp*10


, Forecast Low Temp*10


, Forecast Wind


, Forecast Wind Bearing


, Forecast Precip*10


, Measuring units (cm or mm) used for precip


, Forecast POP

nil at any data position is fine. }
UserData
UserData is exactly that--User-defined data.  The interface is limited.
There are four UserData databases, and four text strings each.
Currently, CTO uses UserData submissions to manage archived webcam shots.  It works wonderfully well.
A UserData submission is placed in the Inputs folder, and is named
UserDataX-{WideDate}_{Time}.txt
     Where X = Buffer Number 1..4
Syntax:
{WideDate}@{Time}
String1
String2
String3
String4
Non-Location-Specific Inputs
Queries
Queries come in two forms and are submitted to Inputs/wxquery_{rdigits}.xml.  They are usually processed very quickly.
The {rdigits} stands for random digits (lowercase alpha and numerals). A proper rdigits identifier contains 40 random digits. This is to keep responses separate, in the case that multiple requests should arrive at once.
General Query:

<location>{LocCode}</location>

either:


<start date>{StartDate}</start date>

or:


<dateTime1>{StartDate}@{StartTime}</dateTime1>

either:


<date2>{EndDate}</date2>

or


<dateTime2>{EndDate}@{EndTime}</dateTime2>

<freq>oneTime|live|daily|monthly|yearly</freq>

<text>{Query text}</text>
Note that the QueryText has embedded tags enclosed with '[' ']'.
The query response arrives in Outputs/wxreply_{rdigits}.txt
Calculate-Normals Query:
<calcNormals>
    <name>Name of datasets</name>
    <location>{loc code}</location>
    <startDate>{LDate start date}</startDate>
    <endDate>{LDate end date}</endDate>
    <wmo>(true|false)</wmo>
    <options>
        <tempLowerBound>{nval}</tempLowerBound>
        <tempUpperBound>{nval}</tempUpperBound>
        <pressLowerBound>{nval}</pressLowerBound>
        <pressUpperBound>{nval}</pressUpperBound>
        <rhLowerBound>{nval}</rhLowerBound>
        <rhUpperBound>{nval}</rhUpperBound>
        <dpLowerBound>{nval}</dpLowerBound>
        <dpUpperBound>{nval}</dpUpperBound>
        <windUpperBound>{nval}</windUpperBound>
        <sunshineUpperBound>{timeval}</sunshineUpperBound>
        <rainUpperBound>{nval}</rainUpperBound>
        <snowUpperBound>{nval}</snowUpperBound>
        <snowQUpperBound>{nval}</snowQUpperBound>
        <precipUpperBound>{nval}</precipUpperBound>
        <visUpperBound>{nval}</visUpperBound>
    </options>
</calcNormals>
Calculate-Records Query:
UserData Query

<stDate>{Date}|now</stDate>

<dArgs>+/-nnY[+/-nnM[+/-nnD]]</dArgs>

<stTime>{Time}|now</stTime>

<tArgs>+/-nnHH[+/-nnMM]</tArgs>

<buf>1..4</buf>

<stringNo>1..4</stringNo>
Query Response
The query response arrives in Outputs/wxreply_{rdigits}.txt
({rdigits}, above, naturally echoes the {rdigits} in the request)
The CGI Interface
A CGI interface has been provided as a convenience, although it is primarily for queries and live observations.
Observations
Observations should be submitted by GET to 
http://mizar64.dyndns-home.com:64180/wxupdates 
The format is as follows:

Mode=Obs
&ID={LocCode}
&dateutc={date}
&dateest={date}
&condition={conditiontext}
&temp={temp*10}
&humidity={hum}
&baro={BP*10}
&barotrend={trend}
&dewpt={DP*10}
&humidex={Hx}
&winddir={direction}
&windspeed={speed}
&windgust={gust}
&windchill={chill}
&softwaretype={softwaretypestring}
&action=update
Statistics
Stats should be submitted by GET, also to
http://mizar64.dyndns-home.com:64180/wxupdates 
The format is as follows:
Mode=Stats
&ID={LocCode}
&HiTemp={HiTempDegC*10}
&LowTemp={LowTempDegC*10}
&MeanTemp={MeanTempDegC*10}
&Rain={Rainmm*10}
&Snow={Snowcm*10}
&SnowQ={Snowmm*10}
&Precip={Precipmm*10}
&Date={date}
Queries
Queries come in two forms and are submitted by POST to 
http://mizar64.dyndns-home.com:64180/wxqueries.  The files are then placed into the folder Inputs as wxquery.xml.  Subsequent response is via Outputs/wxreply.txt.
General Query:

<location>{LocCode}</location>

either:


<start date>{StartDate}</start date>

or:


<dateTime1>{StartDate}@{StartTime}</dateTime1>

either:


<date2>{EndDate}</date2>

or


<dateTime2>{EndDate}@{EndTime}</dateTime2>

<freq>oneTime|live|daily|monthly|yearly</freq>

<text>{Query text}</text>
Note that the QueryText has embedded tags enclosed with '[' ']'.
The query response arrives in Outputs/wxreply.txt.
Calculate-Normals Query:
<calcNormals>
    <name>Name of datasets</name>
    <location>{loc code}</location>
    <startDate>{LDate start date}</startDate>
    <endDate>{LDate end date}</endDate>
    <wmo>(true|false)</wmo>
    <options>
        <tempLowerBound>{nval}</tempLowerBound>
        <tempUpperBound>{nval}</tempUpperBound>
        <pressLowerBound>{nval}</pressLowerBound>
        <pressUpperBound>{nval}</pressUpperBound>
        <rhUpperBound>{nval}</rhUpperBound>
        <dpLowerBound>{nval}</dpLowerBound>
        <dpUpperBound>{nval}</dpUpperBound>
        <windUpperBound>{nval}</windUpperBound>
        <sunshineUpperBound>{timeval}</sunshineUpperBound>
        <rainUpperBound>{nval}</rainUpperBound>
        <snowUpperBound>{nval}</snowUpperBound>
        <snowQUpperBound>{nval}</snowQUpperBound>
        <precipUpperBound>{nval}</precipUpperBound>
        <visUpperBound>{nval}</visUpperBound>
    </options>
</calcNormals>
Response:  Activity Report
Calculate-Records Query:
<calcRecords>

  <name>Bill's Records</name>

  <location>CTO</location>

  <startDate>2000-01-01</startDate>

  <endDate>2014-12-31</endDate>

  <doDailyRecs/>  (Calculate daily records)
  <doMonthlyRecs/>  (Calculate monthly records)
  <doYearlyRecs/>  (Calculate yearly records)
  <options>

    <tempLowerBound>xx</tempLowerBound>

    <tempUpperBound>xx</tempUpperBound>

    <pressLowerBound>xxxx</bpLowerBound>

    <pressUpperBound>xxxx</bpUpperBound>

    <dpLowerBound>xx</dpLowerBound>

    <dpUpperBound>xx</dpUpperBound>

    <rhUpperBound>xx</rhUpperBound>

    <windUpperBound>xx</windUpperBound>

    <visUpperBound>xx</visUpperBound>

    <rainUpperBound>xx</rainUpperBound>

    <snowUpperBound>xx</snowUpperBound>

    <snowQUpperBound>xx</snowQUpperBound>

    <precipUpperBound>xx</precipUpperBound>

    <hxUpperBound>xx</hxUpperBound>

    <wcLowerBound>xx</wcLowerbound>

    <sunshineUpperBound>xx:xx</sunshineUpperBound>

  </options>

</calcRecords>

Response:  “Success”

List Query
<doList>
*
<location>{Loc Code}</location>
*
<startDate>{YYYY-MM-DD}</startDate>
*      <endDate>{YYYY-MM-DD}</endDate>
     (Optional:)

{
<dayOfMonth>{DD}</dayOfMonth>
<dayOfYear>{MM-DD}</dayOfYear>
<monthOfYear>{MM}</monthOfYear>
      }
*
<mode>{Boolean}</mode>  (TRUE (Largest-to-Smallest), FALSE (Smallest-to-Largest))
*
<maxEntries>{nn}</maxEntries>  [1..100]
 *     <frequency>(daily|monthly|yearly)</frequency> (per the datum code)
*
<datum>{datum code}</datum>

<title>{title string}</title>
</doList>
e.g.
<doList>

<location>CTO</location>

<startDate>2001-09-01</startDate>

<endDate>2017-06-07</endDate>
      <dayOfYear>06-07</dayOfYear>

<mode>TRUE</mode>

<maxEntries>100</maxEntries>

<frequency>Daily</frequency>

<datum>DPr</datum>

<title>Top-100 Daily Precipitation List</title>
</doList>
<datum> can be one of:

Daily:        DBPMx, DBPMn, DBPMe, DDPMx, DDPMn, DDPMe,
                       DTeMx, DTeMn, DTeMn, DRHMx, DRHMn, DRHMe,
                       DVsMx, DVsMn, DVsMe, DWnMx, DWnMe, DWGMx

Monthly:   MBP, MRH, MDP, MTeMx, MTeMn, MTeMe
                       MVs, MWn, MRn, MSw, MSq, MPr

Yearly:      ABP, ARH, ADP, ATeMx, ATeMn, ATeMe
                       AVs, AWn, ARn, ASw, ASq, APr

(The meanings of these abbreviations may be looked up in the Tags section. They are divided into groups according to the first character in the tag code).
Response: A list of the top-nn Largest/Smallest during the date span, e.g.:
Wettest Days
  001:  2016-07-09@23:59:  63.0 mm
  002:  2016-02-16@23:59:  49.0 mm
  003:  2013-04-13@23:59:  42.0 mm
  004:  2016-07-01@23:59:  36.9 mm
  005:  2015-09-12@23:59:  33.5 mm
  006:  2015-05-05@23:59:  30.0 mm
End --------------------------------------
...
UserData Query

<stDate>{Date}|now</stDate>

<dArgs>+/-nnY+/-nnM+/-nnD</dArgs>

<stTime>{Time}</stTime>

<tArgs>+/-nnHH/-nnMM</tArgs>

<buf>1..4</buf>

<stringNo>1..4</stringNo>
The query response arrives in Outputs/wxreply.txt. On the reference system, wxqueries automatically returns the contents of this file to the user, through the CGI Interface, and deletes it.
Outputs
Templates
Web pages are generated from template files. A template file is simply an HTML file with embedded MetScript tags.  Whenever new data are available (or according to a schedule), the pages are regenerated using the latest data. Your primary means of extracting data from the system.  A sophisticated dataset is provided for your convenience.
Simply put, data tags are embedded into your web pages and processed by the system, whereby the contents of the tag are replaced by something else (or, in some cases, nothing).
The regeneration schedule is held in templates.ini.
Templates.ini
The presence of Templates/Templates.ini controls whether templates are processed for the given location, and when.
Note: templates.ini is read once by the system, then updated according to a user-defined schedule (see ‘SaveTemplatesEvery’, under Locations). After editing in-place, a RELOAD directive must be issued before the file is overwritten (see ‘RELOAD-TEMPLATES’, below).
The format is:
#V2
# One line per template:
ProcessingMode xx NextRegenDue "{TemplateName}" "{OutputName}"
repeated as needed.
ProcessingMode defines how the page is processed:
- 0 – Event-driven template; process whenever new data comes in for its location
- 1 – Every xx minutes
- 2 – Every xx hours
- 3 – Every xx days
- 4 – Every xx months
NextRegenDue  = Date@Time that the page is next scheduled for regeneration.
As with all things MCH-related, you can edit the file to your liking. When editing the file, try to track when the file is rewritten (it will be just after data comes in). Save the file (overwrite what’s there) during one of these episodes, then issue (in bash, and before the file is rewritten):
echo > Inputs/RELOAD-TEMPLATES-{LocCode}
You can also edit Templates/LocLookup/templates.ini. Same rules. Note that it is strongly recommended that all of these particular templates be event-driven. To reload this file, issue.:
echo > Inputs/RELOAD-TEMPLATES
The MetScript Tagset
Let’s be clear about this: StationBase is all about generating web pages at intervals. The way to get data into your web pages is through the MetScript tagset. If you are a programmer, it may help to think of MetScript as very much akin to the tags in JSP and JSTL; indeed, it has many of the same kinds of features, including conditionals, loops, and system variables.
At the time a page is regenerated, data is inserted at the tag’s position, and/or the tag is deleted. Conditional tags mean you can hide or display entire sections of HTML, based on the existence of a single parameter. Loops allow you to access regularized data (data that recur over a period of time) in a rational manner. Numerous system variables and data are exposed, allowing (for example) the diagnostic page. Special grid functions make it very easy to access regularized data.
MetScript is designed with flexibility in mind. Data from any location can appear on any page, through an instruction suffix.
MetScript is designed to work with client-side scripting languages (JavaScript, PHP, others). You can initialize variables to values from MCH simply through the use of MetScript tags. In addition, careful use of conditional tags can affect what portions of a JavaScript block are actually included in the final web page.
The ‘look and feel’ of the data themselves can be influenced through suffixes. MetScript includes a powerful set of suffixes to style all your data just how you want it.
Conventions
A data tag always begins with '<@' and ends with '>'.
Data tags may not be nested.
When you see D... near the end of a tag...
It means you may use any one of a number of optional forms and with multiple suffixes:

D - Full Date
DY - Year
DM - Month
DD - Day
DW – Weekday

When you see T... near the end of a tag...
It means you may use any one of a number of optional forms:

T - Full Time
Ta - am or pm
TA - AM or PM
TH - Hour
TM - Minute
TS - Second
TO - Offset from GMT (Hrs)
TZ - Time Zone String

When you see nn or #
This usually is self-explanatory (e.g. Event Number), and must be within range in the context of the argument.
No-Data Flag
You can suffix your tag to have it respond according to whether the tag contains valid data or not.
Syntax:
{TagProper}$(-|{PosUnqoString})[$(-|{NegUnqoString}):{Suffixes}]
In other words:
- if the tag contains valid data, display PosString (which can be empty)
  (- tells it simply to process and display the tag as usual; that there is an additional, negative definition following).
- Optionally, if tag doesn't contain valid data, display NegString. (NegString can be empty; see examples.)
- Real-Life Examples: <@CSHx$Present$Not Present>,

<@CSHx$-$Not Present:L CTO>,

<@CSHx$Present$:L CTO>
Be sure to append this directly to the tag code proper, before any official Suffixes (suffixes are covered separately, further on. Please see ‘Suffixes’, p. &&&.)
Dates by default are rendered 'YYYY-MM-DD'.
Times by default are rendered 'HH:MM'.
Tags are case-sensitive
Location Data

@ON - Location Name
@OC - Location Code
@OD - Date Last Run
@OA - Station Latitude
@OAN - North/South
@OAP - Plus (North) / Minus (South)
@OAD - Degrees
@OAM - Minutes
@OAS - Seconds
@OG - Station Longitude
@OGE - East / West
@OGP - Plus (East) / Minus (West)
@OGD - Degrees
@OGM – Minutes
@OGS - Seconds
@OTZF - Current Time Zone - Full
@OTZS - Current Time Zone - Short
@OTZO - Offset from GMT
@OTDF - Daylight Time Zone String - Full
@OTDS - Daylight Time Zone String - Short
@OTDO - Offset from GMT
@OTSF - Standard Time Zone String
 - Full (“Eastern Daylight Time”)
@OTSS - Standard Time Zone String
 - Short (PST)
@OTSO - Offset from GMT
@OS - Source data attribution string
@O#(F,W) - get Count of F (forecasts)

or W (Warnings)
@O...:L code/nn - for specific Location
@OXFS - #Forecasts Submitted Today
@OXFA - #Forecasts Accepted Today
@OXFSO - #Forecasts Submitted This Week
@OXFAO - #Forecasts Accepted This Week
@OXSS - #Statistics Submitted Today
@OXSA - #Statistics Accepted Today
@OXSSO - #Statistics Submitted This Week
@OXSAO - #Statistics Accepted This Week
@OXWS - #Warnings Submitted Today
@OXWA - #Warnings Accepted Today
@OXWSO - #Warnings Submitted This Week
@OXWAO - #Warnings Accepted This Week
@OXRS - #Records Submitted Today
@OXRA - #Records Accepted Today
@OXRSO - #Records Submitted This Week
@OXRAO - #Records Accepted This Week
@OXNS - #Normals Submitted Today
@OXNA - #Normals Accepted Today
@OXNSO - #Normals Submitted This Week
@OXNAO - #Normals Accepted This Week
@OXPR - #Times Pages Regen Today
@OXPRO #Times Pages Regen This Week
@OXLS - #Live Readings Submitted Today
@OXLA - #Readings Accepted Today
@OXLSO - #Readings Submitted This Week
@OXLAO - #Readings Accepted This Week
Viewers

See associated query <viewShutdownReport>
#SHUTDOWNS
@VSP – View Shutdown Reports: Presort
@VS! - if Reports availabie, incl. up to <@VS!>
@VS[nn]! - If Specific Report Avail, incl.
  Up to <@VS[nn]!>
@VS[nn]F – Filename (specific)
@VS[nn]D – File Date (specific)
@VS[nn]T – File Time (specific)
@VS[nn]S – File Size (specific)
See associated query <viewLog>
#LOGS
@VLP – View Logs: Presort
@VL! - If Logs available, incl. Up to <@VL!>
@VL[nn]! - if Specific Report avail, incl.
  Up to <@VL[nn]!>
@VL[nn]F – Filename (specific)
@VL[nn]D – File Date (specific)
@VL[nn]T – File Time (specific)
@VL[nn]S – File Size (specific)

System Data

@ZoG:suffix1:suffix2:...- Process Global Suffixes. These affect all displayed values.
@ZoGR – Initializes all values to default settings
@ZoL:suffix1:suffix2:... - Process Local Suffixes.
Changes are cumulative, until:
@ZoLR – Start w/a fresh copy of global settings
@ZA... - Capture Accuracy
@ZAH - Hits
@ZAM - Misses
@ZAP - Percentage
@ZAT - Total 
@ZV - Software Version Number
@ZN - Software Name Proper
@ZD – Software Build Date
@ZCL - Locations Count
@ZCE - Events Count
@ZCF - Forecast Periods Count
@ZCW - Warnings Count
@ZTO - Time of last observation
@ZTF - Time of last forecast
@ZTW - Time of last warning
@ZXFS - #Forecasts Submitted Today
@ZXFA - #Forecasts Accepted Today
@ZXFSO - #Forecasts Submitted This Week
@ZXFAO - #Forecasts Accepted This Week
@ZXSS - #Statistics Submitted Today
@ZXSA - #Statistics Accepted Today
@ZXSSO - #Statistics Submitted This Week
@ZXSAO - #Statistics Accepted This Week
@ZXWS - #Warnings Submitted Today
@ZXWA - #Warnings Accepted Today
@ZXWSO - #Warnings Submitted This Week
@ZXWAO - #Warnings Accepted This Week
@ZXRS - #Records Submitted Today
@ZXRA - #Records Accepted Today
@ZXRSO - #Records Submitted This Week
@ZXRAO - #Records Accepted This Week
@ZXNS - #Normals Submitted Today
@ZXNA - #Normals Accepted Today
@ZXNSO - #Normals Submitted This Week
@ZXNAO - #Normals Accepted This Week
@ZXPR - #Times Pages Regen Today
@ZXPRO #Times Pages Regen This Week
@ZXLS - #Live Readings Submitted Today
@ZXLA - #Live Readings Accepted Today
@ZXLSO - #Live Readings Submitted This Week
@ZXLAO - #Live Readings Accepted This Week
@ZXTUD – System Uptime Start Date
@ZXTUT – System Uptime Start Time
@ZXUT – System Uptime Elapsed Time
@ZXPR – #Times Pages Regen Today
@ZXPRO – #Times Pages Regen This Week

Current Observations (live data)

@CSTe - Temperature
@CSBP - Barometric Pressure
@CSPT - Pressure Trend
@CSRH - Relative Humidity
@CSDP - Dew Point
@CSVs - Visibility
@CSHx - Humidex
@CSWC - Wind Chill Index
@CSWn - Wind Speed
@CSWB - Wind Bearing
@CSWG - Wind Gust
@CSCC(1..4) - Current Conditions
@CSCG(1..4) - CC graphic namestub
@CSSS - Sunshine
@CSPr - Precip
@CD.. - Date
@CT.. - Time
@CER – Resort events (call this first)
@CE! - if any events, include file up to <@CE!>
@CEC - Events Count
@CE(1..nn)! - If event, include file up to <@CE!>
@CE(1..nn)H - Event Title
@CE(1..nn)X - Event Text
@CE(1..nn)D.. - Event Date
@CE(1..nn)T.. - Event Time
@CE(1..nn)MD - Days to go / Elapsed
@CE(1..nn)MH - Hours to go / Elapsed
@CE(1..nn)MM - Minutes to go / Elapsed
@CE(1..nn)MS - Seconds to go / Elapsed
@CE(1..nn)O – Original Date
@CE(1..nn)OY – Original Year
@CE(1..nn)Y – Years since original year

Current Page Statistics

@DDN – Page Destination Name (Name only)
@DDP – Page Destination Name (with Path)
@DRLD.. – Last Regenerated Date
@DRLT.. – Last Regenerated Time
@DRND – Next Scheduled Regen Date
@DRNT – Next Scheduled Regen Time
@DRs – Page Regen Schedule (Code)
@DRS – Page Regen Schedule (Text)
@DRI – Page Regen Interval
@DS – Page Source Name (Name only)

(Where items in parentheses, choose a value and leave out the parentheses in practice.
e.g. @F7T = Time period (beginning) for forecast period 7.)
Forecasts Tags

@FC - Forecast Count
@FT,@FF - Full forecast
@FID.. - Issue Date
@FIT..  - Issue Time
@F! - If any forecasts extant, include file up to <@elseF!> or <@F!>
@elseF! - If no forecasts extant, include file up to <@F!>
@F(1..20)T – Beginning of Time Period
@F(1..20)F - Forecast Text
@F(1..20)S - Short forecast text
@F(1..20)H - Forecast High for period
@F(1..20)L - Forecast Low for period
@F(1..20)P – Forecast POP for period
@F(1..20)PA – Forecast precipitation amount
@F(1..20)PU – Precipitation Units
@F(1..20)Wn – Forecast wind velocity
@F(1..20)WB – Forecast wind bearing
@F(1..20)Hx – Forecast Humidex
@F(1..20)WC – Forecast Wind Chill Index
@F(1..20)Vs – Forecast Visibility
@F(1..20)ID.. - Issue Date Primitive
@F(1..20)IT.. - Issue Time Primitive
@F(1..20)G – Graphic Namestub
@F(1..20)! - If forecast in this slot, include content up to <@elseF(1..20)!> or <@F(1..20)!>
@elseF(1..20)! If no forecast in this slot, include up to <@F(1..20)!>

Warnings Tags

@SC - Warnings Count
@S! - If any warnings, include file up to <@elseS!> or <@S!>
@S(1..nn)! - If warning in slot #, include file up to <@elseS(1..nn)!> or <@S(1..nn)!>
@S(1..nn)C - Colour Code
@S(1..nn)ID.. - Issue Date
@S(1..nn)IT.. - Issue Time
@S(1..nn)N - Location Name
@S(1..nn)T - Warning Text
@S(1..nn)sT - Text Status (smalls)
@S(1..nn)ST - Text Status (CAPS)
@S(1..nn)sN - Numeric Status
@S(1..nn)SN - Numeric Status
@S(1..nn)L - Weblink to Warnings Page

Events Tags

Events tags also have several tags available to be embedded in the event listings themselves. (See Events, above)
@ER – Resort events (call this first)
@E! - If events extant, copy up to <elseE!> or <@TE!>
@elseE! If events not extant, copy up to <@TE!>
@EC - Events Count
@E(1..nn)! - If event in slot#nn, copy up to <@elseE(1..nn)!> or <@E(1..nn)!>
@elseE(1..nn)! - if no event in slot nn, copy to up <@elseE(1..nn)!>
@E(1..nn)H - Event Title
@E(1..nn)X - Event Text
@E(1..nn)B – Years since original Date
@E(1..nn)T.. - Time of Event
@E(1..nn)MD - Days portion elapsed / to go
@E(1..nn)MH - Hours portion elapsed / to go
@E(1..nn)MM - Minutes portion Elapsed / to go
@E(1..nn)MS – Sign(+/-)
@E(1..nn)O – Original Date 
@E(1..nn)OY – Original Year 
@E(1..nn)Y – Years since Original Year

Today/Yesterday/Tomorrow
- Today tags start with <@T, Yesterday with <@Y, and Tomorrow with <@W.
- While all tags work for Tomorrow, some just don't make sense.
Stats Tags:
@TD.. - Date

@TT.. - Time
@TSTeMx - High Temp
@TSTeMxT.. - High Temp Time
@TSTeMn - Low Temp
@TSTeMnT.. - Low Temp Time
@TSTeMe - Mean Temp
@TSBPMx - Max BP
@TSBPMxT,, - Max BP Time
@TSBPMn - Min BP
@TSBPMnT.. - Min BP Time
@TSBPMe - Mean BP
@TSRHMx - Max RH
@TSRHMxT.. - Max RH Time
@TSRHMn - Min RH
@TSRHMnT.. - Min RH Time
@TSRHMe - Mean RH
@TSDPMx - Max Dew Point
@TSDPMxT.. - Max Dew Point Time
@TSDPMn - Min Dew Point
@TSDPMnT.. - Min Dew Point Time
@TSDPMe - Mean Dew Point
@TSVsMx - Max Visibility
@TSVsMxT.. - Max Vis Time
@TSVsMn - Min Visibility
@TSVsMnT.. - Min Vis Time
@TSVsMe - Mean Visibility
@TSHxMx - Max Humidex
@TSHxMxT.. - Max Humidex Time
@TSWCMn - Min Wind Chill Index
@TSWCMnT.. - Min WC Index Time
@TSWnMx - Max Wind Speed
@TSWnMxT.. - Max Wind Speed Time
@TSWnMe - Mean Wind Speed
@TSWBMx - Wind Bearing at Max Speed
@TSWBMe - Mean Wind Bearing
@TSWGMx - Max Wind Gust
@TSWGMxT.. - Max Wind Gust Time
@TSRn - Rain
@TSSw - Snow
@TSSq - SnowQ
@TSPr - Total Precip
@TSSuRi - Sunrise
@TSSuSt - Sunset
@TSSuLt - Calculated Sunlight
@TSMnPh - Moon Phase
@TSMnRi - Moonrise
@TSMnSt - Moonset
@TSMnLt - Calculated Moonlight

Normals Tags

@TNTeMx - Normal High Temp
@TNTeMn - Normal Low Temp
@TNTeMe - Normal Mean Temp
@TNRn - Normal Rain
@TNSw - Normal Snow
@TNSq - Normal SnowQ
@TNPr - Normal Total Precip
@TNRH – Normal Relative Humidity
@TNDP – Normal Dew Point
@TNSS – Normal Daily Sunshine
@TNBP – Normal Barometric Pressure
@TNWn – Normal Wind Velocity
@TNWB – Normal Wind Bearing
@TNVs – Normal Visibility
@TNWO - Normals-set WMO Compliancy
   (Returns “TRUE”/”FALSE”)
@TNWOTF = Explicitly True/False
   (Returns “True/False”)
@TNWOYN = Explicitly Yes/No
   (Returns “Yes/No”)
@TNWO(TF/YN)C =
   Force response Capitalized
@TNWO(TF/YN)U = 
   Force response Uppercase
@TNWO(TF/YN)L = 
   Force response Lowercase
@TNIN = Normals-set interval (years)
@TNFY = Normals-set first year
@TNLY = Normals-set last year
@TNNM = Normals-set name
@TNDT = Normals-set date+time of calculation 

Events Tags

@TER – Resort events (call this first)
@TE! - If events today, copy up to <@elseTE!> or  <@TE!>
@elseTE! - If no events today, copy up to <@TE!>
@TEC - Events Count
@TE(1..nn)! - If event in slot#nn, copy up to <@elseTE(1..nn)!> or <@TE(1..nn)!>
<@elseTE(1..nn)!> - if no event in slot nn, copy up to <@TE(1..nn)!>
@TE(1..nn)H - Event Title
@TE(1..nn)X - Event Text
@TE(1..nn)D.. - Date of Event
@TE(1..nn)T.. - Time of Event
@TE(1..nn)MD - Days portion elapsed / to go
@TE(1..nn)MH - Hours portion elapsed / to go
@TE(1..nn)MM - Minutes portion Elapsed / to go
@TE(1..nn)MS -  Sign(+/-)
@TEO – Original Date 
@TEOY – Original Year 
@TEY – Years since original year
Records Tags
All tags:  D.. and T.. can be appended for date/time
@TRNm – Records set name
@TRSD – Records set start date
@TRED – Records set end date
@TRCD – Records set date calculated
@TRCT – Records set time calculated
@TRTeMxMx - Record Max High Temp
@TRTeMxMxD.. - Date
@TRTeMxMxT.. - Time
@TRTeMxMn - Record Min High Temp
@TRTeMnMx - Record Max Low Temp
@TRTeMnMn - Record Min Low Temp
@TRTeMeMx - Record High Mean Temp
@TRTeMeMn - Record Low Mean Temp
@TRBPMx - Record Max BP
@TRBPMn - Record Min BP
@TRBPMeMx - Record Max Mean BP
@TRBPMeMn - Record Min Mean BP
@TRRHMx - Record Max RH
@TRRHMn - Record Min RH
@TRRHMeMx - Record Max Mean RH
@TRRHMeMn - Record Min Mean RH
@TRDPMx - Record Max DP
@TRDPMn - Record Min DP
@TRDPMeMx - Record Max Mean DP
@TRDPMeMn - Record Min Mean DP
@TRVsMeMx - Record Max Mean Vis
@TRVsMeMn - Record Min Mean Vis
@TRWnMx - Record Max Wind
@TRWnMeMx - Record Max Mean Wind
@TRWnMeMn - Record Min Mean Wind
@TRWBMx - Wind bearing at Max
@TRWBMeMx - Wind bearing at Max Mean
@TRWBMeMn - Wind bearing at Min Mean
@TRWGMx - Max Wind Gust
@TRHxMx - Record Max Humidex
@TRWCMn - Record Min Wind Chill Index
@TRRnMx - Record Rainfall
@TRSwMx - Record Snowfall
@TRSqMx - Record SnowQ
@TRPrMx - Record Precip
@TRSSMx - Record Max Sunshine
@TRSSMn - Record Min Sunshine
This Month/Last Month/Next Month
- This Month tags start with <@M, Last Month with <@L, and Next Month with <@N.
- While all tags work for Next Month, some just don't make sense.
Stats Tags

@MD.. - Month Date
@MSTeMx = Avg. High Temp
@MSTeMn = Avg. Low Temp
@MSTeMe = Avg. Mean Temp
@MSBP = Avg. BP
@MSRH = Avg. RH
@MSDP = Avg. DP
@MSVs = Avg. Vis
@MSSS = Total Sunshine
@MSWn = Avg. Wind
@MSWB = Avg. Wind Bearing
@MSRn = Total Rain
@MSSw = Total Snow
@MSSq = Total SnowQ
@MSPr = Total Precip

Normals Tags

@MNTeMx = Normal Avg. High
@MNTeMn = Normal Avg. Low
@MNTeMe = Normal Avg. Mean
@MNRn = Normal Rain
@MNSw = Normal Snow
@MNSq = Normal SnowQ
@MNPr = Normal Total Precip
@MNRH – Normal Relative Humidity
@MNDP – Normal Dew Point
@MNSS – Normal Monthly Sunshine
@MNBP – Normal Barometric Pressure
@MNWn – Normal Wind Velocity
@MNWB – Normal Wind Bearing
@MNVs – Normal Visibility
@MNWO = Normals-set WMO Compliancy
   (Returns “TRUE”/”FALSE”)
@MNWOTF = Explicitly True/False
   (Returns “True/False”)
@MNWOYN = Explicitly Yes/No
   (Returns “Yes/No”)
@MNWO(TF/YN)C =
   Force response Capitalized
@MNWO(TF/YN)U = 
   Force response Uppercase
@MNWO(TF/YN)L = 
   Force response Lowercase
@MNIN = Normals-set interval (years)
@MNFY = Normals-set first year
@MNLY = Normals-set last year
@MNNM = Normals-set name
@MNDT = Normals-set date+time of calculation 

Extremes Tags
To all flags, D.. or T.. may be appended to get Date/Time
Daily Extremes Within the Month 

@MXTeMxMx - Extreme Max Daily High Temp
@MXTeMxMn - Extreme Min Daily High Temp
@MXTeMnMx - Extreme Max Daily Low Temp
@MXTeMnMn - Extreme Min Daily Low Temp
@MXTeMeMx - Extreme Max Daily Mean Temp
@MXTeMeMn - Extreme Min Daily Mean Temp
@MXBPMx - Extreme Max Daily BP
@MXBPMn - Extreme Min Daily BP
@MXBPMeMx - Extreme Max Daily Mean BP
@MXBPMeMn - Extreme Min Daily Mean BP
@MXRHMx - Extreme Max Daily RH
@MXRHMn - Extreme Min Daily RH
@MXRHMeMx - Extreme Max Daily Mean RH
@MXRHMeMn - Extreme Min Daily Mean RH
@MXDPMx - Extreme Max Daily DP
@MXDPMn - Extreme Min Daily DP
@MXDPMeMx - Extreme Max Daily Mean DP
@MXDPMeMn - Extreme Min Daily Mean DP
@MXVsMeMx - Extreme Max Daily Mean Vis
@MXVsMeMn - Extreme Min Daily Mean Vis
@MXSSMx - Extreme Max Daily Sunshine
@MXSSMn - Extreme Min Daily Sunshine
@MXWnMx - Extreme Max Daily Wind
@MXWnMeMx - Extreme Max Daily Mean Wind
@MXWnMeMn - Extreme Min Daily Mean Wind
@MXWBMx - Wind Bearing at Max
@MXWBMeMx - Avg. Wind bearing (max)
@MXWBMeMn - Avg. Wind bearing (min)
@MXWGMx - Max Wind Gust
@MXHxMx - Extreme max Daily Humidex
@MXWCMn - Extreme min Daily Wind Chill
@MXRnMx - Extreme Daily Rain
@MXSwMx - Extreme Daily Snow
@MXSqMx - Extreme Daily SnowQ
@MXPrMx - Extreme Daily Precip

Records
Daily Records
To all flags, D.. or T.. may be appended to get Date/Time

@MRDNm – Records set name
@MRDSD – Records set start date
@MRDED – Records set end date
@MRDCD – Records set date calculated
@MRDCT – Records set time calculated
@MRDTeMxMx - Record Max High Temp
@MRDTeMxMn - Record Min High Temp
@MRDTeMnMx - Record Max Low Temp
@MRDTeMnMn - Record Min Low Temp
@MRDTeMeMx - Record Max Mean Temp
@MRDTeMeMn - Record Min Mean Temp
@MRDBPMx - Record Max BP
@MRDBPMn - Record Min BP
@MRDBPMeMx - Record Max Mean BP
@MRDBPMeMn - Record Min Mean BP
@MRDRHMx - Record Max RH
@MRDRHMn - Record Min RH
@MRDRHMeMx - Record Max Mean RH
@MRDRHMeMn - Record Min Mean RH
@MRDDPMx - Record Max DP
@MRDDPMn - Record Min DP
@MRDDPMeMx - Record Max Mean DP
@MRDDPMeMn - Record Min Mean DP
@MRDVsMeMx - Record Max Mean Vis
@MRDVsMeMn - Record Min Mean Vis
@MRDSSMx - Record Max Sunshine
@MRDSSMn - Record Min Sunshine
@MRDWnMx - Record Max Wind Speed
@MRDWnMeMx - Record Max Mean Wind Speed
@MRDWnMeMn - Record Min Mean Wind Speed
@MRDWBMx - Wind Bearing at Max
@MRDWBMeMx - Wind Bearing at Max Mean
@MRDWBMeMn - Wind Bearing at Min Mean
@MRDWGMx - Record Max Wind Gust
@MRDHxMx - Record Max Humidex
@MRDWCMn - Record Min Wind Chill
@MRDRnMx - Record Max Rain
@MRDSwMx - Record Max Snow
@MRDSqMx - Record Max SnowQ
@MRDPrMx - Record Max Precip

Monthly Records
To all flags, D.. or T.. may be appended to get Date/Time

@MRMNm – Records set name
@MRMSD – Records set start date
@MRMED – Records set end date
@MRMCD – Records set date calculated
@MRMCT – Records set time calculated
@MRMTeMxMx - Record Max High Temp
@MRMTeMxMn - Record Min High Temp
@MRMTeMnMx - Record Max Low Temp
@MRMTeMnMn - Record Min Low Temp
@MRMTeMeMx - Record Max Mean Temp
@MRMTeMeMn - Record Min Mean Temp
@MRMBPMx - Record Max Mean BP
@MRMBPMn - Record Min Mean BP
@MRMRHMx - Record Max Mean RH
@MRMRHMn - Record Min Mean RH
@MRMDPMx - Record Max Mean DP
@MRMDPMn - Record Min Mean DP
@MRMVsMx - Record Max Mean Vis
@MRMVsMn - Record Min Mean Vis
@MRMWnMx - Record Max Wind Speed
@MRMWnMn - Record Min Wind Speed
@MRMWnMx - Record Max Mean Wind Speed
@MRMWnMn - Record Min Mean Wind Speed
@MRMWBMx - Wind Bearing at Max
@MRMWBMn - Wind Bearing at Min
@MRMWBMx - Wind Bearing at Max Mean
@MRMWBMn - Wind Bearing at Min Mean
@MRMWGMx - Record Max Wind Gust
@MRMHxMx - Record Max Humidex
@MRMWCMn - Record Min Wind Chill
@MRMRnMx - Record Max Rain
@MRMSwMx - Record Max Snow
@MRMSqMx - Record Max SnowQ
@MRMPrMx - Record Max Precip

Events Tags

@MER – Resort events (call this first)
@ME! - If events this month, incl. up to <@elseME!> or <@ME!>
@elseME! - if no events this month, incl. up to <@ME!>
@MEC - Events Count
@ME(1..nn)! - If event in slot#, parse up to <@elseME(1..nn)!> or <@ME(1..nn)!>
@elseME(1..nn)! - if no event in slot nn, parse up to <@ME(1..nn)!>
@ME(1..nn)H - Event Title
@ME(1..nn)X - Event Text
@ME(1..nn)D.. - Date of Event
@ME(1..nn)T.. - Time of Event
@ME(1..nn)MD - Days portion elapsed / to go
@ME(1..nn)MH - Hours portion elapsed / to go
@ME(1..nn)MM - Minutes portion Elapsed / to go
@ME(1..nn)MS  – Sign(+/-)
@ME(1..nn)O – Original Date
@ME(1..nn)OY – Original Year
@ME(1..nn)Y – Years since original year

This Year / Last Year / Next Year
- This Year tags start with <@A, Last Year with <@P, and Next Year with <@X.
- While all tags work for Next Year, many just don't make sense to use.
Stats Flags

@AD.. - Date
Unuseable:
@ASTeMx - Mean High Temp
@ASTeMn - Mean Low Temp
@ASTeMe - Mean Temp
@ASBP - Mean BP
@ASRH -Mean RH
@ASDP - Mean DP
@ASVs - Mean Vis
@ASSS - Total Sunshine
@ASWn - Mean Wind Speed
@ASWB - Mean Wind Bearing
@ASRn - Total Rain
@ASSw - Total Snow
@ASSq - Total SnowQ
@ASPr - Total Precip
Normals Tags

@ANTeMx - Normal Avg. High
@ANTeMn - Normal Avg. Low
@ANTeMe - Normal Mean Temp
@ANRn - Normal Total Rain
@ANSw - Normal Total Snow
@ANSq - Normal Total SnowQ
@ANPr - Normal Total Precip
@ANRH – Normal Relative Humidity
@ANDP – Normal Dew Point
@ANSS – Normal Yearly Sunshine
@ANBP – Normal Barometric Pressure
@ANWn – Normal Wind Velocity
@ANWB – Normal Wind Bearing
@ANVs – Normal Visibility
@ANWO = Normals-set WMO Compliancy
   (Returns “TRUE”/”FALSE”)
@ANWOTF = Explicitly True/False
   (Returns “True/False”)
@ANWOYN = Explicitly Yes/No
   (Returns “Yes/No”)
@ANWO(TF/YN)C =
   Force response Capitalized
@ANWO(TF/YN)U = 
   Force response Uppercase
@ANWO(TF/YN)L = 
   Force response Lowercase
@ANIN = Normals-set interval (years)
@ANFY = Normals-set first year
@ANLY = Normals-set last year
@ANNM = Normals-set name
@ANDT = Normals-set date+time of calculation 

Extremes Flags
To all flags, D.. or T.. may be appended to get Date/Time
Daily Extremes
Unuseable:

@AXDTeMxMx - Daily Max High
@AXDTeMxMn - Daily Min High
@AXDTeMnMX - Daily Max Low
@AXDTeMnMn - Daily Min Low
@AXDTeMeMx - Daily Max Mean Temp
@AXDTeMeMn - Daily Min Mean Temp
@AXDBPMx - Daily Max BP
@AXDBPMn - Daily Min BP
@AXDBPMeMx - Daily Max Mean BP
@AXDBPMeMn - Daily Min Mean BP
@AXDRHMx - Daily Max RH
@AXDRHMn - Daily Min RH
@AXDRHMeMx - Daily Max Mean RH
@AXDRHMeMn - Daily Min Mean RH
@AXDDPMx - Daily Max DP
@AXDDPMn - Daily Min DP
@AXDDPMeMx - Daily Max Mean DP
@AXDDPMeMn - Daily Min Mean DP
@AXDVsMeMx - Daily Max Vis
@AXDVsMeMn - Daily Min Vis
@AXDSSMeMx - Daily Max Sunshine
@AXDSSMeMn - Daily Min Sunshine
@AXDWnMx - Daily Max Wind
@AXDWnMeMx - Daily Max Mean Wind
@AXDWnMeMn - Daily Min Mean Wind
@AXDWBMx - Wind Bearing at max
@AXDWBMeMx - Wind Bearing at mean max
@AXDWBMeMn - Wind Bearing at mean min
@AXDWGMx - Daily Max Wind Gust
@AXDHxMx - Daily Max Humidex
@AXDWCMn - Daily Min Wind Chill
@AXDRnMx - Daily Max Rain
@AXDSwMx - Daily Max Snow
@AXDSqMx - Daily Max SnowQ
@AXDPrMx - Daily Max Precip

Monthly Extremes
To all flags, D.. or T.. may be appended to get Date/Time
Unuseable:

@AXMTeMxMx - Max Mean High
@AXMTeMxMn - Min Mean High
@AXMTeMnMx - Max Mean Low
@AXMTeMnMn - Min Mean Low
@AXMTeMeMx - Max Mean Temp
@AXMTeMeMn - Min Mean Temp
@AXMBPMx - Max Mean BP
@AXMBPMn - Min Mean BP
@AXMRHMx - Max Mean RH
@AXMRHMn - Min Mean RH
@AXMDPMx - Max Mean DP
@AXMDPMn - Min Mean DP
@AXMVsMx - Max Mean Vis
@AXMVsMn - Min Mean Vis
@AXMSSMx - Max Total Sunshine
@AXMSSMn - Min Total Sunshine
@AXMWnMx - Max Mean Wind
@AXMWnMn - Min Mean Wind
@AXMWBMx - Wind Bearing at Max Mean
@AXMWBMn - Wind Bearing at Min Mean
@AXMRnMx - Max Total Rain
@AXMRnMn - Min Total Rain
@AXMSwMx - Max Total Snow
@AXMSwMn - Min Total Snow
@AXMSqMx - Max Total SnowQ
@AXMSqMn - Min Total SnowQ
@AXMPrMx - Max Total Precip
@AXMPrMn - Min Total Precip

Records Flags
To all flags, D.. or T.. may be appended to get Date/Time
Daily Records

@ARDNm – Records set name
@ARDSD – Records set start date
@ARDED – Records set end date
@ARDCD – Records set date calculated
@ARDCT – Records set time calculated
@ARDTeMxMx - Max Daily High Temp
@ARDTeMxMn - Min Daily High Temp
@ARDTeMnMx - Max Daily Low Temp
@ARDTeMnMn - Min Daily Low Temp
@ARDTeMeMx - Max Daily Mean Temp
@ARDTeMeMn - Min Daily Mean Temp
@ARDBPMx - Daily Max BP
@ARDBPMn - Daily Min BP
@ARDBPMeMx - Daily Max Mean BP
@ARDBPMeMn - Daily Min Mean BP
@ARDRHMx - Daily Max RH
@ARDRHMn - Daily Min RH
@ARDRHMeMx - Daily Max Mean RH
@ARDRHMeMn - Daily Min Mean RH
@ARDDPMx - Daily Max DP
@ARDDPMn - Daily Min DP
@ARDDPMeMx - Daily Max Mean DP
@ARDDPMeMn - Daily Min Mean DP
@ARDVsMeMx - Daily Max Mean Vis
@ARDVsMeMn - Daily Min Mean Vis
@ARDSSMx - Daily Max Sunshine
@ARDSSMn - Daily Min Sunshine
@ARDWnMx - Daily Max Wind
@ARDWnMeMx - Daily Max Mean Wind
@ARDWnMeMn - Daily Min Mean Wind
@ARDWBMx - Wind bearing at max
@ARDWBMeMx - Wind bearing at mean max
@ARDWBMeMn - Wind bearing at mean min
@ARDWGMx - Daily Max Wind Gust
@ARDHxMx - Daily Max Humidex
@ARDWCMn - Daily Min Wind Chill
@ARDRnMx - Daily Max Rain
@ARDSwMx - Daily Max Snow
@ARDSqMx - Daily Max SnowQ
@ARDPrMx - Daily Max Precip

Monthly Records
To all flags, D.. or T.. may be appended to get Date/Time

@ARMNm – Records set name
@ARMSD – Records set start date
@ARMED – Records set end date
@ARMCD – Records set date calculated
@ARMCT – Records set time calculated
@ARMTeMxMx - Max Monthly High Temp
@ARMTeMxMn - Min Monthly High Temp
@ARMTeMnMx - Max Monthly Low Temp
@ARMTeMnMn - Min Monthly Low Temp
@ARMTeMeMx - Max Monthly Mean Temp
@ARMTeMeMn - Min Monthly Mean Temp
@ARMBPMx - Monthly Max BP
@ARMBPMn - Monthly Min BP
@ARMRHMx - Monthly Max RH
@ARMRHMn - Monthly Min RH
@ARMDPMx - Monthly Max DP
@ARMDPMn - Monthly Min DP
@ARMSSMx - Monthly Max Sunshine
@ARMSSMn - Monthly Min Sunshine
@ARMWnMx - Monthly Max Wind
@ARMWnMn - Monthly Min Wind
@ARMWBMx - Wind bearing at max
@ARMWBMn - Wind Bearing at Min
@ARMHxMx - Monthly Max Humidex
@ARMWCMn - Monthly Min Wind Chill
@ARMRnMx - Monthly Max Rain
@ARMRnMn - Monthly Min Rain
@ARMSwMx - Monthly Max Snow
@ARMSwMn - Monthly Min Snow
@ARMSqMx - Monthly Max SnowQ
@ARMSqMn - Monthly Min SnowQ
@ARMPrMx - Monthly Max Precip
@ARMPrMn - Monthly Min Precip

Yearly Records
To all flags, D.. or T.. may be appended to get Date/Time

@ARANm – Records set name
@ARASD – Records set start date
@ARAED – Records set end date
@ARACD – Records set date calculated
@ARACT – Records set time calculated
@ARATeMxMx - Max Annual High Temp
@ARATeMxMn - Min Annual High Temp
@ARATeMnMx - Max Annual Low Temp
@ARATeMnMn - Min Annual Low Temp
@ARATeMeMx - Max Annual Mean Temp
@ARATeMeMn - Min Annual Mean Temp
@ARABPMx - Annual Max BP
@ARABPMn - Annual Min BP
@ARARHMx - Annual Max RH
@ARARHMn - Annual Min RH
@ARADPMx - Annual Max DP
@ARADPMn - Annual Min DP
@ARASSMx - Annual Max Sunshine
@ARASSMn - Annual Min Sunshine
@ARAWnMx - Annual Max Wind
@ARAWnMn - Annual Min Wind
@ARAWBMx - Wind bearing at max
@ARAWBMn - Wind Bearing at Min
@ARAHxMx - Annual Max Humidex
@ARAWCMn - Annual Min Wind Chill
@ARARnMx - Annual Max Rain
@ARARnMn - Annual Min Rain
@ARASwMx - Annual Max Snow
@ARASwMn - Annual Min Snow
@ARASqMx - Annual Max SnowQ
@ARASqMn - Annual Min SnowQ
@ARAPrMx - Annual Max Precip
@ARAPrMn - Annual Min Precip

Events Tags

@AER – Resort events (call this first)
@AE! - If events this year, parse up to <@elseAE!> or <@AE!>
@elseAE – If no events this year, parse up to <@AE!>
@AEC - Events Count
@AE(1..nn)! - If event in slot#, parse up to <@else(1..nn)!> or <@AE(1..nn)!>
@elseAE(1..nn)! - if no event in slot nn, parse up to <@AE(1..nn)!>
@AE(1..nn)H - Event Title
@AE(1..nn)X - Event Text
@AE(1..nn)D.. - Date of Event
@AE(1..nn)T.. - Time of Event
@AE(1..nn)MD - Days portion elapsed / to go
@AE(1..nn)MH - Hours portion elapsed / to go
@AE(1..nn)MM - Minutes portion Elapsed / to go
@AE(1..nn)MS  – Sign(+/-)
@AE(1..nn)O – Original Date
@AE(1..nn)OY – Original Year
@AE(1..nn)Y – Years since original year
Grid tags allow easy generation of tabular data from repeating elements (live observations in a day, for example).
Grid Tags

@GL2,@GL4 - Live, last 24 hours
@GL7 - Live, Last 7 days
@GLY - Live, Yesterday
@GLT - Live, Today
- Use @C.. tags for the above
@GDL - Daily, Last Month
@GDM - Daily, This Month
@GDN - Daily, Next Month
@GDP - Daily, Last Year
@GDA - Daily, This Year
@GDX - Daily, Next Year
- Use T.. tags for the above
@GMP - Monthly, Last Year
@GM[m]DP – Daily, for month m, for Last Year
- Use D.. tags for the above
@GMA - Monthly, This Year
@GM[m]DA – Daily, for month m, for This Year
- Use D.. tags for the above
@GMX - Monthly, Next Year
- Use M.. tags for the above
@GM[m]DX – Daily, for month m, for Next Year
@GYA – Annual Data (This Year)
@GYP – Annual Data (Last Year)
@GYX – Annual Data (Next Year)
Convert to @GP,@GA,@GX
- Use A.. tags for the above

Processing of this tag includes everything in the source file up to <@G/>.
Within the area to be processed, leave out the first letter of any tags, and make sure you're using tags relevant to the time period involved.
The following is an actual section of code from a webpage template:
<@GMP>
     <tr>
       <td align="right"><#Spc3><@DM:TS></td> <td align="right">

  <font color="#AF0000"><#Spc3><@STeMx>&deg;</td> 

  <td align="right"><font color="#0000AF"><#Spc3><@STeMn>&deg;

  </td> <td align="right"><font color="#5F5F5F"><#Spc3><@STeMe>&deg;

  </td>
     </tr>
<@G/>
How the Data-Extant Tags Work
A data extant tag allows you to display one thing if there are data available, and optionally another thing when they are not. These apply to Forecasts, Warnings, Events, and View Browser items (logs and shutdown reports). Events are unique in that they are also tied to longer time periods (days, months, years).
A data-extant section begins with a data-extant tag. It is followed by content for inclusion into the web page if data exist, followed by either:
-
A closing tag (exactly the same as the opening tag)
-
An else tag (‘@else’ with the tag appended), followed by content for inclusion into the web page if data do not exist, followed a closing tag.
There are two levels of data-extant tags; one for general inquiry, and one for a specific item number. For the purpose of our examples, we’ll be using Events.
In the below, ‘included’ means “included in the content being translated into a web page.”
To check if there are events today:
<@TE!> - Anything beyond this tag and before the else or ending tag is included, if there 


are events today
    <@TE1!> - Anything between this tag and else or ending tag is included, if there is an event in slot 1
    <@elseTE1!> - Anything between this tag and the ending tag is included, if there is no event in slot 1
    <@TE1!> - Closing/Ending tag
<@elseTE!> - anything between this tag and <@TE!> is included, if there are no events today
<@TE!> - Closing/Ending tag
This permits you to, for example, include a section in your page, depending upon whether there are events or not, and subsections based on the actual events. 
User Tags
Think of these as macros.
Define the tag in the Location's usertags.ini file.
Use them by enclosing the name in <#UserTag> (note the number sign)
UserData Tags
UserData, entered into the system through UserData input files, covered above, 
can be accessed through tags.
Syntax:
<@U({Date}|Now)[{DateOpts}]@({Time}|Now)[{TimeOpts}]{BufNo}{StringNo}>
i.e.:

<@U

A valid date, or "Now"

Optionally date options:


+/-nnY - Years


+/-nnM - Months


+/-nnD - Days

@

A valid time, or “Now”

Optionally time options:


+/- nnH - Hours


+/- nnM - Minutes


+/- nnS - Seconds

Buffer Number - 1..4

String Number - 1..4
Loops
Certain variables may be associated with the Loop Counter.
Syntax:
<@R  {startVal}  {endVal}></@R>
Everything up to </@R> will be processed for all possible values of the loop counter.
{startVal} is usually 1.
{endVal} can be one of:

#EVENTS - Number of Events (remember to presort first)

#LOCS - Number of Locations

#FCS  - Number of Forecasts

#WARNS - Number of Warnings
     #SHUTDOWNS – Number of Shutdown Reports
     #LOGS – Number of Log files
The value #LOOP# is then inserted where needed, and the value will be filled in by MCH at page regeneration.
The following is an actual piece of code from weather.html:
<@R 1 #EVENTS>
  <font color="gold"><b><@AE#LOOP#H></font></b><br>
  <font color="lightgrey"><@AE#LOOP#DW:TF>, <@AE#LOOP#DM:TF>
  <@AE#LOOP#DD:Z>, <@AE#LOOP#DY> @ <@AE#LOOP#T> 
  <@AE#LOOP#TZ:TS></font><br>
  <font color="cornflowerblue"><@AE#LOOP#X></font><br>
  <br>
<@R>
Literally translated, it means
<for #LOOP# = 1 to NumberOfEvents. For each iteration of loop (Event): >
 <fontstuff><EventH – Event Headline>
 <fontstuff><EventDW:TF – full-length DOW>, <EventM:TF – full-length Month>
 <EventD:Z – 'bare' day of month>, <EventDY – 4d yr-YYYY> @ <EventT – Current Time HH:MM>
 <EventTZ:TS – Time Zone Abbrev></fontstuff><br>
 <fontstuff><EventX – Expository description>
<Loop back and do it again>
Suffixes
To any tag can be appended suffixes, to further modify the output of information.
Syntax <@{Tag}:{Suffix1}{Args}[:{Suffix2}{Args}[:...]]>
include before the first colon any appended stuff like $-
Many of the suffixes, as you can see, are highly dependent on the context of the tag.
Any suffix can be appended to any tag, but in most cases they will not have any effect.
Suffix Codes:

2 - Display Time as HH:MM
3 - Display Time as HH:MM:SS
6,T6 - Display Date as YY-MM-DD
8,T8 - Display Date as YYYY-MM-DD
Tf,TF - Output long-format date terms

(e.g. Monday, January)
Ts, TS - Output short-format date terms

(eg 2, 01, Jan, Mon)
TA – AM/PM indicator
Ta – am/pm indicator
A - Append units label (when appropriate)
a - Off
c {char} - Custom Date Sep. Char.
C {char} - Custom Time Sep. Char.
D - Force Decimal
d - Off
Y - Convert to DST (def. is to display per the date)
G - Convert to GMT
l,L {LocCode} - Use Specific Location
m,M {uqtext} - Use {uqtext} inst./o "-" (neg values)
n,N {uqtext) - Use {uqtext} inst./o "n/a" ({} values)
p {uqtext} - Prefix valid output with {uqtext}
P {uqtext} - Suffix valid output with {uqtext}
R - Round to nearest whole integer
r - Rounding Off
S - Convert to Standard Time
Udl - Bearing - Long form (West-Northwest)
UD,Udd - Bearing - Degrees (338)
Uds - Bearing - Short form (WNW)
UTc - Temperatures in Celsius
UTf  Temperatures in Fahrenheit
UTk – Temperatures in Kelvin
UAi – Precipitation amounts in Inches
UAm - Precipitation amounts in millimetres
UPm - Pressure amounts in millibars
UPh – Pressures in hectopascals (hPa)
UPi - Pressures in Inches of Mercury
UPk - Pressures in kilopascals (kPa)
UDf – Distances in feet
UDk - Distances in km
UDm - Distances in metres
UDi - Distances in miles
UDn - Distances in nm (nautical miles)
UVk – Velocities in kilometres per hour km/h
UVm - Velocities in metres per second (m/s)
Uvf – Velocities in feet per second (fps)
UVh - Velocities in miles per hour (mph)
UVn - Velocities in nautical miles per hour (nm/h)
Z - Strip leading zero (Date/Time)
z - Allow leading zeroes
+ Show plus sign on temperature values:
+A – Always
+L – Within limits (rounded value >1 and <6, decimal value >0.1 and <5.1
+N – Never
E [-]# – Sort events # days forward or backward
EN # - Minimum priority setting for events to be sorted into the list.
EX # - Maximum priority setting for events to be sorted into the list.

MISCELLANEOUS
The Data-Cutter Function
You can have the system cut data and either download it to a file, or divert it to a tag (or both).
The file wxextern.ini (Covered Above) governs what is done.
Sequence of Events (Timing)
Bugger Factors
Appendices
Appendix 1
STORAGE FILES
MCH keeps all of its data in (at least barely and theoretically) human-readable format. This can make it much easier to deal with emergencies, corrupt data, etc.
Here is a detailed analysis of the structures of each of the data files kept in each location's Year folder.
/{YearNo}/ (a folder named after a year) (e.g. 2017)

stats{YearNo}.txt – daily, monthly and annual statistics for the year:


This unheadered CSV file is complex and contains four stages of information:



Administrative Statistics (one line, at top)




Valid – 1 (year's stats contain valid data)




         – 0 (year's stats don't contain valid data) ,




MonthCount (not currently used; default 0) (integer) ,




MonthMap (12 characters, 1 if month has valid data, 0 if no)<cr>



Stats for the year (one line):




ATeMx (integer*10) (Annual mean high temperature) ,




ATeMn (integer*10) (Annual mean low temperature) ,




ATeMe (integer*10) (Annual mean temperature), 




ARn (integer*10) (Annual total rainfall) ,




ASw (integer*10) (Annual total snowfall) ,




ASq (integer*10) (Annual total water equivalent) ,




APr (integer*10) (Annual total preciptation) ,




ARH (integer) (Annual mean relative humidity) ,




AVs (integer*10) (Annual mean visibility) ,




ABP (integer*10) (Annual mean barometric pressure) ,




ADP (integer*10) (Annual mean dew point) ,




AWn (integer) (Annual mean wind velocity) ,




AWB (Integer) (Annual mean wind bearing) (weighted) ,




ASuSh (integer*10) (Annual sunshine (H*10))<cr>



Single-Day extremes for the year (one line):




AExDTeMxMx (integer*10) (Daily extreme-high high temperature) ,




AExDTeMxMn (integer*10) (Daily extreme-low high temperature) ,




AExDTeMnMx (integer*10) (Daily extreme-high low temperature) ,




AExDTeMnMn (integer*10) (Daily extreme-low low temperature) ,




AExDTeMeMx (integer*10) (Daily extreme-high mean temperature) ,




AExDTeMeMn (integer*10) (Daily extreme-low mean temperature) ,




AExDTeMxMxDT (AExDTeMxMx date and time) ,




AExDTeMxMnDT (AExDTeMxMn date and time) ,




AExDTeMnMxDT (AExDTeMnMx date and time) ,




AExDTeMnMnDT (AExDTeMnMn date and time) ,




AExDTeMeMxDT (AExDTeMeMx date and time) ,




AExDTeMeMnDT (AExDTeMeMn date and time) ,




AExDRn (integer*10) (Daily extreme-most rainfall) ,




AExDSw (integer*10) (Daily extreme-most snowfall) ,




AExDSq (integer*10) (Daily extreme-most water equivalent) ,




AExDPr (integer*10) (Daily extreme-most precipitation) ,




AExDRnDT (AExDRn date and time) ,




AExDSwDT (AExDSw date and time) ,




AExDSqDT (AEXDSq date and time) ,




AExDPrDT (AExDPr date and time) ,




AExDBPMx (integer*10) (Daily extreme-high barometric pressure) ,




AExDBPMn (integer*10) (Daily extreme-low barometric pressure) ,




AExDDPMx (integer*10) (Daily extreme-high dew point) ,




AExDDPMn (integer*10) (Daily extreme-low dew point) ,




AExDBPMxDT (AExDBPMx date and time) ,




AExDBPMnDT (AExDBPMn date and time) ,




AExDDPMxDT (AExDDPMx date and time) ,




AExDDPMnDT (AExDDPMn date and time) ,




AExDRHMx (Integer) (Daily extreme-high relative humidity) ,




AExDRHMn (Integer) (Daily extreme-low relative humidity) ,




AExDHxMx (integer*10) (Daily extreme-high humidex) ,




AExDWCMn (integer*10) (Daily extreme-low wind chill index) ,




AExDRHMxDT (AExDRHMx date and time) ,




AExDRHMnDT (AExDRHMn date and time) ,




AExDHxMxDT (AExDHxMx date and time) ,




AExDWCMnDT (AExDWCMn date and time) ,




AExDWnMx (Integer*10) (Daily extreme-high wind velocity) ,




AExDWBMx (integer) (Wind bearing at time of AExDWnMx) ,




AExDWnMeMx (integer*10) (Daily extreme-high mean wind velocity) , 




AExDWBMeMx (integer) (wind bearing at time of AEXDWnMeMx) ,




AExDWGMx (integer*10) (Daily extreme-high wind gust velocity) ,




AExDWnMxDT (AExDWnMx date and time) ,




AExDWnMeMxDT (AExDWnMeMx date and time) ,




AExDWGMxDT (AExDWGMx date and time) ,
AExDBPMeMx (integer*10) (Daily extreme-high mean barometric
  pressure) ,




AExDBPMeMn (integer*10) (Daily extreme-low mean barometric 





  pressure) ,




AExDRHMeMx (integer) (Daily extreme-high mean relative humidity) ,




AExDRHMeMn (integer) (Daily extreme-low mean relative humidity) ,




AExDDPMeMx (integer*10) (Daily extreme-high mean dew point) ,




AExDDPMeMn (integer*10) (Daily extreme-low mean dew point) ,




AExDVsMeMx (integer*10) (Daily extreme-high visibility) ,




AExDVsMeMn (integer*10) (Daily extreme-low visibility) ,




AExDWnMeMn (integer*10) (Daily extreme-low mean wind velocity) ,




AExDWBMeMn (integer) (wind bearing at time of AExDWnMeMn) ,




AExDSuShMx (integer*10) (Daily extreme-most sunshine) ,




AExDSuShMn (integer*10) (Daily extreme-least sunshine) ,




AExDBPMeMxDT (AExDBPMeMx date and time) ,




AExDBPMeMnDT (AEXDBPMeMn date and time) ,




AExDRHMeMxDT (AExDRHMeMx date and time) ,




AExDRHMeMnDT (AExDRHMeMn date and time) ,




AExDDPMeMxDT (AExDDPMeMx date and time) ,




AExDDPMeMnDT (AExDDPMeMn date and time) ,




AExDVsMeMxDT (AExDVsMeMx date and time) ,




AExDVsMeMnDT (AExDVsMeMn date and time) ,




AExDWnMeMnDT (AExDWnMeMn date and time) ,




AExDWBMeMxDT (not currently used) ,




AExDSuShMxDT (AExDSuShMx date and time) ,




AExDSuShMnDT (AExDSuShMn date and time) <cr>



Single-Month extremes for the year
&&&
Appendix 1:
MCOCR
MCOCR is designed to capture data from LCD screens, by way of a webcam.  A simple OCR scheme is applied.  Although there are numerous controls onscreen, by far the most important way of managing settings is through the .ini file.
MCOCR is used by the CTO to capture local data.  It is hosted by another computer; but there is no reason why it couldn't be hosted by the server computer.
At present, MCOCR is also configured to read the sky condition from another file and include that in the report.
.ini file
The file wxocr.ini holds initialization settings.  It is fairly involved, but also fairly powerful.
Here are excerpts from the actual wxocr.ini file as used on the OCR server:
# Test mode (do not delete sky files)

#TestMode

# Path to search for images to process (InputPath):

/home/weather/webcam

# URL for web-based reporting (ReportURL):

http://gypsy/cgi-bin/wxupdates

# Path to output readings file (OutputPath):

/net/gypsy/public/weather

# Path to sky-conditions files (SkyPath):

/net/gypsy/webserver/weather/wxsky

# Path to WGET result file (WGetResultPath):

.

# New:

DefaultThresh 2000

LogDebugLevel 3

LogAnnounce No

SaveGood

SaveBad

TreatSun 5

Location CTO

OutputFile './CTO-Observations-%sDate%_%sTime%.txt'

#Output = '%Date%@%Time%,"%Obs-C%",%Te-C%,%BP-C%,U,%DP-C%,%RH-C%,nil,%WB-C%,%WS-C%,nil,%Hx-C%,%WC-C%,nil,%Pr-C%,%SS-C%'

Output = '%Date%@%Time%,"%Obs-C%",%Te-C%,%BP-C%,U,%DP-C%,%RH-C%,nil,nil,nil,nil,%Hx-C%,nil,nil,nil,%SS-C%'

Track 1,2,3

NoSlant

# 1

 Value BP-C

  Mul10

  MinValid 8500

  MaxValid 10999

  Add 114

# FIRST CHARACTER - ' ' or 1

  Character

   ValidMap '0=$,96=1,32=1,100=1,98=1'

   Control

     +7,+7,5

   Thresh 91

   CharThresh 4000

   Segment 32

    XY1 193,140

    XY2 208,142

   Segment 64

    XY1 217,140

    XY2 230,142

# SECOND CHARACTER - 8,9,0

  Character

   ValidMap '125=0,124=0,121=0,117=0,109=0,93=0,61=0,127=8,126=8,123=8,111=9'

   Control

     +7,+5,5

   Thresh 88

   Auto XY1 187,104

   Auto XY2 238,134

   Auto small H

# THIRD CHARACTER - 0..9

  Character

   ValidMap '125=0,124=0,121=0,117=0,109=0,93=0,61=0,96=1,32=1,100=1,98=1,55=2,51=2,53=2,50=2,54=2,103=3,39=3,102=3,106=4,107=4,104=4,74=4,79=5,78=5,77=5,95=6,94=6,97=7,99=7,101=7,127=8,126=8,123=8,111=9'

   Control

     +7,+5,5 

   Thresh 90

   Auto XY1 187,65

   Auto XY2 238,94

   Auto small H

# FOURTH CHARACTER - 0..9

  Character

   ValidMap '125=0,124=0,121=0,117=0,109=0,93=0,61=0,96=1,32=1,100=1,98=1,55=2,51=2,53=2,50=2,54=2,103=3,39=3,102=3,106=4,107=4,104=4,74=4,79=5,78=5,77=5,95=6,94=6,97=7,99=7,101=7,127=8,126=8,123=8,111=9'

   Control

     +7,+5,5

   Thresh 93

   Auto XY1 187,31

   Auto XY2 238,62

   Auto small H

# 2

 Value Te-C

  Mul10

  MinValid -999

  MaxValid 999

# FIRST CHARACTER - '-' or ' '

  Character

   ValidMap '0=$,2=-'

   Control

     +10,+5,5

   Thresh 87

   Segment 2

    XY1 291,237

    XY2 294,257

# SECOND CHARACTER - '-' or ' ' or '0..9'

  Character

   ValidMap '0=$,2=-,125=0,124=0,121=0,117=0,109=0,93=0,61=0,96=1,32=1,100=1,98=1,55=2,51=2,53=2,50=2,54=2,103=3,39=3,102=3,106=4,107=4,104=4,74=4,79=5,78=5,77=5,95=6,94=6,97=7,99=7,101=7,127=8,126=8,123=8,111=9'

   Control

     +5,+5,5

   Thresh 85

   CharThresh 6000

   Auto XY1 258,195

   Auto XY2 327,227

   Auto small H

# THIRD CHARACTER - '0..9'

 Character

  ValidMap '125=0,124=0,121=0,117=0,109=0,93=0,61=0,96=1,32=1,100=1,98=1,55=2,51=2,53=2,50=2,54=2,103=3,39=3,102=3,106=4,107=4,104=4,74=4,79=5,78=5,77=5,95=6,94=6,97=7,99=7,101=7,127=8,126=8,123=8,111=9'

  Control

    +5,+5,5

  Thresh 85

  CharThresh 5000

  Auto XY1 258,152

  Auto XY2 327,186

  Auto small H

# DECIMAL POINT                                                                                                                             7

 Character

  ValidMap '0=.'

# FOURTH CHARACTER - '0..9'

 Character

  ValidMap '125=0,124=0,121=0,117=0,109=0,93=0,61=0,96=1,32=1,100=1,98=1,55=2,51=2,53=2,50=2,54=2,103=3,39=3,102=3,106=4,107=4,104=4,74=4,79=5,78=5,77=5,95=6,94=6,97=7,99=7,101=7,127=8,126=8,123=8,111=9'

  Control

    +5,-15,5

  Thresh 85

  CharThresh 6500

  Auto XY1 296,122

  Auto XY2 329,142

  Auto small H

# 3

Value RH-C

  MinValid 0

  MaxValid 99

# FIRST CHARACTER - ' ' or '0..9'

  Character

    ValidMap '0=$,125=0,124=0,121=0,117=0,109=0,93=0,61=0,96=1,32=1,100=1,98=1,55=2,51=2,53=2,50=2,54=2,103=3,39=3,102=3,106=4,107=4,104=4,74=4,79=5,78=5,77=5,95=6,94=6,97=7,99=7,101=7,127=8,126=8,123=8,111=9'

    Control

      -7,+2,5

    Thresh 90

    CharThresh 4000

    Auto XY1 259,72

    Auto XY2 329,105

    Auto small H

# SECOND CHARACTER - '0..9'

  Character

    ValidMap '125=0,124=0,121=0,117=0,109=0,93=0,61=0,96=1,32=1,100=1,98=1,55=2,51=2,53=2,50=2,54=2,103=3,39=3,102=3,106=4,107=4,104=4,74=4,79=5,78=5,77=5,95=6,94=6,97=7,99=7,101=7,127=8,126=8,123=8,111=9'

    Control

      -7,+2,5

    Thresh 85

    CharThresh 6000

    Auto XY1 259,30

    Auto XY2 329,65

    Auto small H

# PLACEHOLDER FOR INTERNAL CALCULATION

#4

Value DP-C

+CalcDewPoint(Te-C,RH-C)

# PLACEHOLDER

#5

Value WB-C

#6 

Value WS-C

#7

Value Pr-C

#8

Value SS-C

#9

Value Hx-C

+CalcHumidex(Te-C,DP-C)

#10

Value WC-C

#+CalcWindChill(Te-C,WS-C)

#11

Value WBD-C

#+CalcCompass(WB-C)

Location Inside

OutputFile = './Inside-Observations-%sDate%_%sTime%.txt'

Output = '%Date%@%Time%,"",%Te-I%,%BP-I%,U,%DP-I%,%RH-I%,nil,nil,nil,nil,%Hx-I%,nil,nil,nil,nil'

Track 2,3

#1

Value BP-I

 Copy BP-C

#2

Value Te-I

 Mul10

 MinValid -999

 MaxValid 999

# FIRST CHARACTER - '-' or ' ' or '0..9'

  Character

ValidMap '0=$,2=-,125=0,124=0,121=0,117=0,109=0,93=0,61=0,121=0,96=1,32=1,100=1,98=1,64=1,55=2,51=2,53=2,50=2,54=2,103=3,39=3,102=3,106=4,107=4,104=4,74=4,79=5,78=5,77=5,95=6,94=6,97=7,99=7,101=7,127=8,126=8,123=8,111=9'

Control

     +7,+5,5

   Thresh 85

   Auto XY1 360,196

   Auto XY2 428,228

   Auto small H

# SECOND CHARACTER - '0..9'

 Character

ValidMap '125=0,124=0,121=0,117=0,109=0,93=0,61=0,96=1,32=1,100=1,98=1,55=2,51=2,53=2,50=2,54=2,103=3,39=3,102=3,106=4,107=4,104=4,74=4,79=5,78=5,77=5,95=6,94=6,97=7,99=7,101=7,127=8,126=8,123=8,111=9'

   Control

     +7,+5,5

   Thresh 81

   Auto XY1 360,152

   Auto XY2 428,188

   Auto small H

# DECIMAL POINT

 Character

  ValidMap '0=.'

# THIRD CHARACTER - '0..9'

 Character

  ValidMap '125=0,124=0,121=0,117=0,109=0,93=0,61=0,121=0,96=1,32=1,100=1,98=1,98=1,55=2,51=2,53=2,50=2,54=2,103=3,39=3,102=3,106=4,107=4,104=4,74=4,79=5,78=5,77=5,95=6,94=6,97=7,99=7,101=7,99=7,127=8,126=8,123=8,111=9'

  Control

    +5,-16,5

  Thresh 75

  SegThresh 1 93

  CharThresh 118

  Auto XY1 398,121

  Auto XY2 431,140

  Auto small H

#3

Value RH-I

 MinValid 0

 MaxValid 99

# FIRST CHARACTER - ' ' or '0..9'

 Character

  ValidMap '0=$,125=0,124=0,121=0,117=0,109=0,93=0,61=0,96=1,32=1,100=1,98=1,55=2,51=2,53=2,50=2,54=2,103=3,39=3,102=3,106=4,107=4,104=4,74=4,79=5,78=5,77=5,95=6,94=6,97=7,99=7,101=7,127=8,126=8,123=8,111=9'

  Control

    +5,+15,5

  Thresh 87

  CharThresh 1000

  Auto XY1 361,72

  Auto XY2 430,105

  Auto small H

# SECOND CHARACTER - '0..9'

 Character

  ValidMap '125=0,124=0,121=0,117=0,109=0,93=0,61=0,96=1,32=1,100=1,98=1,98=1,55=2,51=2,53=2,50=2,54=2,103=3,39=3,102=3,106=4,107=4,104=4,74=4,79=5,78=5,77=5,95=6,94=6,97=7,99=7,101=7,127=8,126=8,123=8,111=9'

  Control

    +28,-10,5

  Thresh 80

#  CharThresh 5000

  CharThresh 4020

  Auto XY1 361,30

  Auto XY2 430,64

  Auto small H

#4

Value DP-I

+CalcDewPoint(Te-I,RH-I)

#5

Value Hx-I

+CalcHumidex(Te-I,DP-I)

Here is a character map, showing segment values (plus values to use for SegThresh, below):
Segment Values:
SegThresh Values:
    _______
    _______
   |      1      |
   |      1      |
   |8        32|
   |4          6|
   |_______|
   |_______|
   |      2      |
   |      2      |
   |16      64|
   |5          7|
   |_______|
   |_______|
          4      
          3      
The 'lit' segments have their values added together, to come up with a byte value for the character cell. The program them attempts to match it against a pattern in the ValidMap line for that character.
Here is an explanation of syntax for the .ini file:
Global Declarations:

LogDebugLevel {value} - Detail level of log output. 1 (extremely verbose) to 5 
(error)

LogAnnounce Yes/No – Announce entry/exit of procedures in the debug log.

SaveGood – Save 'good' results as anotated JPGs

SaveBad – Save 'bad' results (error in at least one data element) as anotated 
JPGs

TreatSun {valueInMinutes} – Record sunlight (when sky conditions file indicates 
'Sunny') as an n-minute chunk.
NoSlant – Render characters as straight-backed (no inclination)
Slant {value} – Render characters as slightly italicized, ({value} pixels overall) (default)
Location {LocCode} - Designates a location
    
OutputFile = '{FilePath}' = speciifies the full path and name of the file to report 
observations.

Note: there are four parameters you can access here:
%Date% – The date of the observation expressed YYYY-MM-DD
%sDate% – The date without punctuation, thus: YYYYMMDD
%Time% – The time of the observation, expressed HH:MM
%sTime% – Time time without punctuation, thus: HHMM

Output = '{stuff}' – Designates the output string to use when reporting results. 
Syntax is simple:
· Everything outside the magic markers '%' will be repeated in the output
· Everything inside the markers will be processed as a variable/parameter reference. You can access any of your values by name, or access the %Time%/%Date% parameters as per OutputFile.

Track {CSV list} – Identify which values the program should track for good/bad 
results
Value {ValueName} - Designates a value, within which:


Copy - (Opt) Copies the value from Location1


Mul10 - (Opt) Multiply the value by 10


MinValid - (Opt) Minimum acceptable value


MaxValid - (Opt) Maximum acceptable value


Character - Begin a character definition, within which:


ValidMap '{MapData}' - Define a valid-permutations map for the character.
Syntax = '{permutation}={numeral},{permutation}={numeral},...' ($ for space).


Control (first line)




+/-nn,+/-nn,size (second line)



or




X1,Y1

X2,Y2
Designates the Control Area for the character.  This should be a blank area.  Using +/- designates a control area relative to the character coordinates (top-left relative), of dimensions size x size.  Else, in the absence of a sign, specify the absolute coordinates of the Control Area (two lines).
Thresh {value}
Controls the Detection Threshold.  Too high, and false positives begin to appear.  Too low, and false negatives show up. Try setting the threshhold initially to about 80 and then adjusting accordingly. Threshhold values can be in the range of 1..99.


SegThresh {segno} {value}
Allows a custom segment threshold settings. We have found, through real-world experience, that sometimes a character just won't behave, popping up the occasional false-positive at one end of the character, or a false-negative at the other end. Setting the detection threshold marginally higher for the overall character, while introducing a segment threshold value for the individual element. The argument {segno} should be 1 to 7, following the diagram at the top of the page, while the value {value} should be in the range 1..99.


Segment {SegVal}  (first line)




XY1 {X},{Y}    (second line)




XY2 {X},{Y}    (third line)
Defines a single segment of the character.  (This can be useful where, for example, a character only shows ' ' or '1'.)  XY1 and XY2 are the upper-left and lower-right bounds of the segment.


Auto XY1 {XVal},{YVal}

Defines the upper-left corner of the character. mcOCR will calculate the values for all the segments automatically.


Auto XY2 {XVal},{YVal}
Defines the bottom-right corner of the character. Must be present if Auto XY1 is present.


Auto small H
Auto-generate the character per the dimensions outlined.  H for horizontal; V for vertical. Use this last in the character stanza. Only one Auto... stanza should be present for each character.


Auto large H
Auto-generate the character per the dimensions outlined.  Slightly different dimensions generated.  H for horizontal; V for vertical.
Use this last in the character stanza. Only one Auto... stanza should be present for each character.


Character




ValidMap = '0=.'


This defines a decimal point.
BUILT-IN FUNCTIONS
You can follow a Value declaration by a reference to a function. That variable (element) will then be auto-calculated. Note that results are position-dependent, so make sure that any variables you're using as arguments are earlier in the file.
Functions include:
+CalcDewPoint(TemperatureValue,RelHumidityValue)
+CalcHumidex(TemperatureValue,DewPointValue)
+CalcWindChill(TemperatureValue,WindSpeedValue)
+CalcCompass(WindBearingInDegrees)
Reference your functions by name, appending a dash and the first initial of the location you want. E.g. for CTO, we have Te-C, BP-C, RH-C, and so on.
GUI INTERFACE
This is a GUI program; the interface is presented as thus:
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The onscreen elements are as follows:
[Go!] - Process file immediately (if you, like me, can’t wait 5 seconds)
[Adjust] - Adjustment Mode, allows repositioning of on-screen elements
[Reload] - Reload the .ini data
[Exit] - Self explanatory
Global Adjust – Adjust the positions of all elements on screen.
· Centre Red Square – Reset all offsets to 0
· Arrow Up - move all items up by 1 pixel (hold [Shift] for 10)
· Arrow Down - move all items down by 1 pixel (hold [Shift] for 10)
· Arrow Left - move all items left by 1 pixel (hold [Shift] for 10)
· Arrow Right - move all items right by 1 pixel (hold [Shift] for 10)
Location - the location currently being worked with (By Name)
Value Adjust – Adjust the position of a group of characters (a value)

Controls work the same as with Global Adjust
Value - Current value being manipulated, by Name
Char Adjust – Adjust the position of a single character onscreen

The character is highlighted in yellow.

Controls work the same as with Global Adjust
Isolate Red/Green/Blue Channel – Shows the image and overlay only in that particular color. Clearing all the squares will cause the display to revert to the default screen.
[Light Rain] – [Drizzle] – These buttons allow you to specify a second condition less easily detectable by the sensors.  Pressing one of these buttons will cause it to illuminate and assign a second sky condition.  The duration will be the number of minutes indicated in the box below the selection buttons.  It should be noted, then, that a duration other than the default of 20 minutes should be entered before pressing a button.  The settings will be kept between runs.  When the time expires, the button will be extinguished and the duration reset to 20 minutes.
Methodology
Every 5 seconds, the program scans its folder for a file called wxread-{date}_{time}{timezone}.jpg.  (This is obtained every 5 minutes through fswebcam and a script.)  (e.g. wxread-20130406_0500EDT.jpg)
When a file is detected, MCOCR will:
- OCR the file
- Delete the file
Rejects
Currently, MCOCR is set up to spit out a 'Reject' file if any of the Temperature, Barometric Pressure, Dew Point or Relative Humidity comes through as 'n/a'.  This behaviour is controlled by settings in the Properties File. The file contains the original scanned image, with the mapping overlay drawn in. 
Sky Input File
Currently, MCOCR is set up to read in the value from sky_{date}{time}.txt and include it in the report.  (Documented under wxSky, below.) The value in the text file is simply the sky condition.  If no file exists, nothing happens.  This behaviour will eventually be controlled by an .ini file setting.
Output
MCOCR outputs a file according to the Observations Input format (Covered Above), to the folder specified in the .ini.
Installation
Pre-requisites:  fswebcam or other webcam-capture software
Install the program in its own folder, e.g. in /usr/local/bin.  (Home Folder.)
Make sure it has write access to your MCH Inputs folder.
Configure your webcam-capture software to deliver an image named ‘wxread_{date}-{time}.jpg’ to the Home Folder every 5-10-15 minutes (whatever interval makes the most sense to you).
Edit the config file to the specifics of your weather setup.
Away you go.
APPENDIX 2: wxsky
This is the sky analyzer program.  It has been designed simply to read a webcam image and deliver a verdict:  dark, twilight, sunny, cloudy.  This is its only function.
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The display breaks the webcam image into zones and focuses on the zone with the most light (by default, the bottom-left zone), and lists the most recent observations.  It is from this zone that the verdict will be delivered.
wxSky works in conjunction with a script file to deliver its verdict. This allows you to tailor the output to your specific webcam and conditions.
Inputs
Wxsky expects a file every few minutes, named
WxCam_{Date}_{Time}{Timezone}.jpg. 
(e.g. Wxcam_2014-03-08_0112EST.jpg).
Outputs
WxSky outputs a file named sky_{Date}_{Time}.txt 
(e.g. sky_2014-03-04_0222.txt) which contains just one line, free-form text up to 50 characters, representing the sky condition.  E.g.
  Sunny
The condition information is combined with the other measurements by MCOCR.
.ini File
Like most of the programs in the MC-Home suite, wxSky comes with an .ini file. This should be in the same folder as wxSky. It follows a simple, key=value format:
# wxSky initialization file
# Commented lines begin with '#'
SrcPath=/home/bill/devel/wx/wxSky/
BasePath=/home/bill/devel/wx/wxSky/
OutPath=/home/bill/devel/wx/wxSky/
#Path to SkyScripts
ScriptPath=/home/bill/devel/wx/wxSky/Scripts/
#The script to use
Script=test.sky
#Sweetspot is one-ninth of the total image
#  0  1  2
#  3  4  5
#  6  7  8
SweetSpot=6
# Options:
# {DayName} hh:mm
# Daily hh:mm
ShutDown=Daily 04:58
# Choose the debug logging level:
# 1 (extremely verbose (TRACE))
# 2 (DEBUG and above)
# 3 (INFO and above)
# 4 (WARN and above)
# 5 (ERROR only)
LogLevel=2
Installation
Copy wxsky into <w-home>/sky.
Create a folder Scripts and place your SkyScripts in there.
Edit wxsky.ini to taste.
Set up your windowed environment to run it automatically at system start-up.
Modify your webcam routine to copy the webcam image appropriately.
SkyScript
It is recognized that no two webcams are alike. Hard-coding sky-state-determination routines into the program at some point got to be just too much. For that reason, SkyScript was implemented. SkyScript is an interpreted script language with simple features, but more than enough to help determine the sky state.
Here are the syntax rules for SkyScript:
Variables must be declared before use. E.g. var $First
Variable names are case-sensitive and must be prefixed with a '$' character.
Up to 255 variables can be declared (with some overhead)
All variables are global and can be accessed from any part of the code once declared
Variables are loosely typed according to the assigned value. SkyScript does its damndest to translate between types.
Several variables are pre-set for you: $red, $green, $blue, $bright (from the Sweet Spot sector of the image), $sky (for you to assign a return value).
An argument is a $varname, a string constant (“Yay”), a numeric constant (5, or 5.0), or a  boolean constant (True or False)
Operators are +, -, *, /, \ (integer division), % (modulus), & (string concatenation)
An expression is an argument, optionally followed by an operator character and another argument.
Variable assignment is: $varname = expression
A comparison operator is <, <=, >, >=, <>, ==, %<, %<=, %>, %>=, %<>, %== (string comparisons)
A conditional is defined as 'if' followed by a $varname, a comparison operator and an argument, followed by one or more instructions, followed optionally by 'else' and more instructions, and terminated by 'endif':
if {comparison}
   {instructions}
[else
   {instructions}]
endif
Conditionals may be nested up to 255 levels deep
Local Log outputs may be accomplished through log(expression)
Take a look through the example scripts (*.sky) for more hints.
SkyScript Visual Debugger
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This is a tool designed to make it a little easier to debug and test SkyScripts. It is accessed through the [Debugger] button on the main screen.
Going from top-left and clockwise, the major sectors of the screen are: the Control Sector, the Variables Display; the Script Listing, the Local Log, and Messages.
When first accessing the Debugger window, the Processing State is set to Waiting. When a file has been read in and results are available, a message will appear in the Messages window. Clicking the [Run] button will run the script and automatically do successive runs.
The Six Sectors
Control Sector
This area features a number of buttons:
Run – Run the script waiting
Pause – Pause execution or specify wait for next script run
Cancel – Cancel execution
SStep – Single Step mode on (will turn red) / off
Step – Move execution forward one line (only active if Sstep On)
Line – Execution point
Status – Processing State
Execution Speed – Slide to control the execution speed. Farther to the right is slower.
Exit – Close the Debugger window
The Variables-Display Area
In here is a list of the declared variable and their values. Click on a tab to see the different values of each of the variables.
If you double-click on a variable name, a window will pop up with all the internals.
The Script-Listing Display
This window holds a view of the currently-executing script. Only as much of the script is shown as can be seen at one time. The [View Full] button displays the script in its entirety.
While executing, the currently-executing line is marked with braces ([ ]).
The Local Log Display
This displays log messages from your scripts. The Clear button will clear the log and start over.
The Messages Window
This displays messages from the program; prompts and receipts and the like.
APPENDIX 3: WxQueries
WxQueries is designed to intercept all query transmissions to the server, save the information to a text file, and wait for a response.
The two query types currently supported are:
UserData Query
The information is delivered in XML format, via a POST:
<query>
<stDate>{start date}</stDate>
<dArgs>[(+,-)nY[,(+,-)nM[,(+,-)nD]]]</dArgs>
<stTime>{start time}</stTime>
<tArgs>[(+,-)nH[,(+,-)nM[,(+,-)nS]]]</tArgs>
<buf>{buffer no}</buf>
Arial<stringNo>{string no}</stringNo>
</query>
E.g.
<query>
<stDate>2014-03-14</stDate>
<dArgs>+1Y-2M+3D</dArgs>
<stTime>10:15</stTime>
<tArgs>+1H-2M+3S</tArgs>
<buf>1</buf>
<stringNo>1</stringNo>
</query>
The format is:
{start date} The Starting Date, in YYYY-MM-DD format
{start time} The Starting Time, in HH:MM format
{buffer no} The buffer number (1-4)
{string no} The string number (1-4)
The query string should be wrapped in a XML header, but it is optional.
Return
The return value is the bare string.
Bulk Data Query
The information is delivered in XML format, via a POST:
<query>
<location>{loc code}</location>
(<date1>{start date}</date1>,<dateTime1>{start date}@{start time}</dateTime1>)
(<date2>{end date}</date2>,<dateTime2>{end date}@{end time}</dateTime2>)
<freq>(one-time,live,daily,monthly,yearly)</freq>
<text>{querytext}</text>
</query>
The return value is the query string, with tags replaced with data, for the date range indicated.
E.g.
<query>
<location>CTO</location>
<dateTime1>2014-03-14@10:15</dateTime1>
<date2>2014-03-15</date2>
<freq>daily</freq>
<text>Daily High: [@TTeMx]</text>
</query>
The format is:
{loc code} The location code for the query, (e.g. CTO)
{start date}{end date} The starting or ending date, in YYYY-MM-DD format
{start time}{end time} The starting or ending time, in HH:MM format
{querytext} The query text, with embedded query tags subject to limitations:

one-Time:  The entire tagset

live:  The tagset for C*, omitting the C

daily:  The tagset for T*, omitting the T

monthly:  The tagset for M*, omitting the M

yearly:  The tagset for A*, omitting the A
Return
The return value is the query string, followed by the lines of output.
Master-Recalc Query
This is a complex query, as it triggers off potentially a slew of recalculations of daily, monhly and yearly values. There are numerous options.
<masterRecalc>
    <location>{loc code}</location>
    <startDate>{ldate start date}</sDate>
    <endDate>{ldate end date}</eDate>
    <name>Name of data sets</name>
    <recalcDaily/> (optional)
    <recalcMonthly/> (optional)
    <recalcYearly/> (optional)
    <recalcRecords/> (optional)
    <recalcExtremes/> (optional)
    <recalcLimits/> (optional)
    <options>
        <tempLowerBound>{nval}</tempLowerBound>
        <tempUpperBound>{nval}</tempUpperBound>
        <pressLowerBound>{nval}</pressLowerBound>
        <pressUpperBound>{nval}</pressUpperBound>
        <rhLowerBound>{nval}</rhLowerBound>
        <rhUpperBound>{nval}</rhUpperBound>
        <dpLowerBound>{nval}</dpLowerBound>
        <dpUpperBound>{nval}</dpUpperBound>
        <windUpperBound>{nval}</windUpperBound>
        <sunshineUpperBound>{timeval}</sunshineUpperBound>
        <rainUpperBound>{nval}</rainUpperBound>
        <snowUpperBound>{nval}</snowUpperBound>
        <snowQUpperBound>{nval}</snowQUpperBound>
        <precipUpperBound>{nval}</precipUpperBound>
    </options>
</masterRecalc>
Lower and Upper Bounds denote valid values for a particular measure. Some measures (i.e. totals) are bounded on the low side by zero; they do not need specifically-defined lower bounds. Note, too, that the values for temp, press, dp, rain, snow, snowq, and precip should all be multiplied by 10.
Return Value
Current provision has this function returning “Success” when complete.
Calculate-Records Query
This query calculates records and optionally extremes over a given period.
<calcRecords>
    <name>Name of datasets</name>
    <location>{loc code}</location>
    <startDate>{LDate start date}</startDate>
    <endDate>{LDate end date}</endDate>
    <doDailyRecs/> (optional: calculate daily records and/or extremes)
    <doMonthlyRecs/> (optional: calculate monthly records and/or extremes)
    <doYearlyRecs/> (optional: calculate yearly records and/or extremes)
    <options> (bounding values)
        <tempLowerBound>{nval}</tempLowerBound> (temp. lower allowable bound)
        <tempUpperBound>{nval}</tempUpperBound> (temp. upper allowable bound)
        <pressLowerBound>{nval}</pressLowerBound>
        <pressUpperBound>{nval}</pressUpperBound>
        <rhLowerBound>{nval}</rhLowerBound>
        <rhUpperBound>{nval}</rhUpperBound>
        <dpLowerBound>{nval}</dpLowerBound>
        <dpUpperBound>{nval}</dpUpperBound>
        <windUpperBound>{nval}</windUpperBound>
        <sunshineUpperBound>{timeval}</sunshineUpperBound>
        <rainUpperBound>{nval}</rainUpperBound> (Totals require only the upper bound)
        <snowUpperBound>{nval}</snowUpperBound>
        <snowQUpperBound>{nval}</snowQUpperBound>
        <precipUpperBound>{nval}</precipUpperBound>
        <visUpperBound>{nval}</visUpperBound>
    </options>
</calcRecords>
Return Value
Current specification is for this function to return “Success” and regenerate pages for the location affected.
Calculate-Normals Query
This query recalculates normals for a given location. Daily normals are calculated by adding up all values for all days and dividing by the number of days of valid data. Monthly and yearly figures are calculated similarly.
<calcNormals>
    <name>Name of datasets</name>
    <location>{loc code}</location>
    <startDate>{LDate start date}</startDate>
    <endDate>{LDate end date}</endDate>
    <wmo>(true|false)</wmo>
    <options>
        <tempLowerBound>{nval}</tempLowerBound>
        <tempUpperBound>{nval}</tempUpperBound>
        <pressLowerBound>{nval}</pressLowerBound>
        <pressUpperBound>{nval}</pressUpperBound>
        <rhUpperBound>{nval}</rhUpperBound>
        <dpLowerBound>{nval}</dpLowerBound>
        <dpUpperBound>{nval}</dpUpperBound>
        <windUpperBound>{nval}</windUpperBound>
        <sunshineUpperBound>{timeval}</sunshineUpperBound>
        <rainUpperBound>{nval}</rainUpperBound>
        <snowUpperBound>{nval}</snowUpperBound>
        <snowQUpperBound>{nval}</snowQUpperBound>
        <precipUpperBound>{nval}</precipUpperBound>
        <visUpperBound>{nval}</visUpperBound>
    </options>
</calcNormals>
Return Value
The value of “Success” is transmitted via {WxHome}/Outputs/wxreply-{idstring}.txt. This is meant to be intercepted by the CGI-BIN interceptor and relayed to the calling party.
APPENDIX 4: WxUpdates
WxUpdates intercepts update requests through the CGI-bin interface, spooling them to appropriate disk files.
Two types of update are possible:
Observations
The data are transmitted via GET:
Mode=Obs
&ID={loc code}
&dateutc={dateTime UTC}
&dateest={dateTime EST}
&condition={sky condition:string}
&temp={TempC*10}
&humidity={RH}
&baro={BP*10}
&barotr={trend:string}
&dewpt={DP*10}
&humidex={Hx*10}
&windchill={WC*10}
&winddir={Wind Dir}
&windspeed={Wind speed*10}
&windgust={Wind gust*10}
&softwaretype={software type:string}
&action=post
Statistics
The data are transmitted via GET:
Mode=Stats
&Date={statsDate}
&HiTemp={High Temp*10}
&LowTemp={Low Temp*10}
&MeanTemp={Mean Temp*10}
&Rain={Rainmm*10}
&Snow={Snowcm*10}
&SnowQ={SnowQmm*10}
&Precip={Precipmm*10}
Output
Output is saved to a disk file, according to the type of data:
Loc-Observations-{date}_{time}.txt
Loc-Statistics-{date}.txt
WxHtml
WxHtml is designed to extract information from web pages.  It is a command-line utility. At present, it is configured to work with pages a la http://weather.gc.ca/city/pages/on-118_metric_e.html. Note that these pages frequently change format, requiring the utility to be updated.
The syntax is simple:
./wxhtml {LocCode} {webpage}
So, for example:
./wxhtml YOW on-118_metric_e.html
./wxhtml XKE on-74_metric_c.html
Four sets of information are extracted and reported:
Current Observations
File named {Loc Code}-Observations-{date}{time}.txt is output:
{Date}@{Time},

“{sky condition}”,

{Temperature*10} (or nil),

{Pressure*10}    (same for the rest),

{Pressure tendency – R, F or S},

{Dew Point}*10,

{Relative Humidity},

{Visibility},

{Wind Bearing},

{Wind Speed},

{Wind Gust},

{Humidex},

{Wind Chill Index},

nil,nil,nil

Yesterday’s Statistics
File named {Loc Code}-Statistics-{date}{time}.txt is output:
('nil' is fine at any position.)
DAILY

{Date},

{High Temp*10} or nil,

{Low Temp*10},

{Mean Temp*10},

{Time of High Temp},

{Time of Low Temp},

{Rain*10},

{Snow*10},

{SnowQ*10},

{Precip*10},

{Sunrise Time},

{Sunset Time},

{Sunlight (Time)},

{Sunshine (Time)},

{Moonrise Time},

{Moonset Time},

{Moonlight (Time)},

{Moon age (Days)}

Today’s Statistics
File named {Loc Code}-Statistics-{date}{time}.txt is output.
(Same format as above).
File named {Loc Code}-Records-{date}.txt is output.
Today’s Records
{Date},

{RecHigh*10},

{Date of RecHigh},

{RecLow*10},

{Date of RecLow},

{Greatest Precip*10},

{Date of Greatest Precip},

{Greatest Rainfall},

{Date of Greatest Rainfall},

{Greatest Snowfall},

{Date of Greatest Snowfall}

  wxwarn
  wxinput
Appendix 6: mcFTC
mcFTC is a simple little GUI program designed to make it easier for you to match up forecast terms with appropriate icons.
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mcFCT Main Screen
As you can see, the forecast terms are listed in order by length, and the icon filenames are listed. Scroll down and check for terms with no filenames. Those are the ones you'll probably want to edit.
To exit the program, simply click the [Exit] button. If you have made changes without saving, you'll be prompted to do so. You can answer Yes or No.
To delete the highlighted forecast term, simply click the [Delete] button. You'll by prompted as to whether you really want to delete it.
At any time, you can undo all the changes you have made since the program was opened, or since the last time you saved, by hitting [Revert]. You'll be prompted about this.
To save any changes you have made and make them permanent, click [Save]. Following this, you will only be able to revert subsequent modifications.
Double-clicking on an item opens it for editing, in a separate window:
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mcFCT Edit Window
As you can see, the forecast term itself is available to be edited.
To exit at any time without saving the changes you have made, click [Cancel].
The editing is performed on a copy of the information, which you can restore at any time by clicking the [Revert] button. This undoes all changes you have made since the editing window opened.
To save your changes and exit the editing window, click [Save and Exit]. In that case, mcFCT will delete and re-index the term (in case it has changed), and return you to the Main Screen.
mcFCT has an .ini file, with a one-line entry pointing to your images folder. This allows the file selector to open that folder automatically, without your having to hunt around for it.
APPENDIX 7: mcCCT
If you display current-conditions graphics, this is for you; a visual editor for current-conditions terms.
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Find Folder screen
This screen helps you locate the Loc folder on your system. (Hint; you can specify this folder in mccct.ini
From here, you can

List – Pops up a file selector. Point it to your Loc folder and hit [Open];

Exit – Exit the program;

Submit – Tell the program to look in the Loc folder to find locations
You will then see something like this:
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Here, you can go back and select a different folder ([List]), and resubmit ([Submit]); double-click on a location, or exit the program ([Exit]).
Assuming you select a location, you will then see the CCTerms Browser.
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CCTerms Browser
Following is a description of the buttons and functions on this screen.
[Save]: 
Save the changes to date.
[Revert]: 
Revert to the last saved state
[Delete]:
Delete CCTerm currently pointed to in the list. You will be prompted for confirmation. The HiCnt will be recalculated.
[Exit]:

Exit this location. If there are unsaved changes, you will be prompted to save before quitting.
[Mark Dups]
If the entry currently pointed-to in the list has duplicates (a message to that effect will appear in the Status column), you can mark them for removal with this button.
[Unmark All]
(Active only when duplicates have been marked) – Unmark all the items in the list.
[Delete Marked] (Active only when duplicates have been marked) Delete all marked items in the list. The HiCnt will be updated.
Double-click on an entry in the list – Opens the CCTerm editor:
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CCTerm Editor
As you can see, this is a simple form. The name of the CCTerm is given, along with the names and previews of the graphic files selected (if any). There are graphics for daytime and nighttime; WxPro will try to select them appropriately, based on the time of day and sunrise/sunset at that location.
The current-condition term can be edited as you desire (though that’s usually not a profitable experience).
The graphic icons for daytime and nighttime can be cleared by hitting the [Clear] button just below the filename. To select a new graphic, press the [...] button to the right of the filename. You’ll see a selector similar to that pictured on the next page.
The rest of the buttons should be straightforward. Cancel exits the CCTerm without saving; revert returns the CCTerm to the last saved state. Save and Exit does what it sounds like.
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Select Graphic
Double-click on a graphic filename, or click once and select [Open], and that file will become the graphic icon to be used.
mcCCT.ini:
The program uses a simple .ini file to keep track of which folders to use. Its format is simple (foldernames are examples only):
# Two-liner file pointing to where the graphics are kept...
/net/jupiter2/webserver/Graphics/currcond/
# ..and where the locations are kept
/net/jupiter2/webserver/weather/Loc/
APPENDIX 7: Installation of MetCommand-Home
The instructions below are for installing wxpro with default settings (two locations).
Requirements
· 1 server, accessible through the Internet
· Public share “public”
· folders /home/public and /home/www
· Web server homed to /home/www
· CGI Inputs enabled
(optional) weather capture server
Setup folders:
/home/public/weather
/home/www/weather
/home/www/weather/extern
/home/www/weather/Config
/home/www/weather/Config/backups
/home/www/weather/Inputs
/home/www/weather/Loc
/home/www/weather/Outputs
/home/www/weather/Templates
/home/www/weather/webcam (optional)
· /home/www/weather/wxpics (if so)
/home/www/weather/wxsky (optional)
· /home/www/weather/wxsky/archive (if so)
· /home/www/weather/wxsky/Backups (if so)
/home/www/weather/xmlcache
/home/www/weather/Year
Install files:
Build wxpro and copy it to /home/www/weather
· make it executable
(optional) Build wksky and copy it to /home/www/weather/wxsky
· make it executable
Unpack the file {wxPro-source-folder}/Files/weather.zip into /home/www/weather
- Edit the files to your convenience
Unpack the file {wxPro-source-folder}/Files/Config.zip into /home/www/weather/Config.
· Edit the files to your convenience
Unpack the file {wxPro-source-folder}/Files/Extern.zip into /home/www/weather/extern
Prepare a build of wxhtml and copy it into /home/www/weather/extern
- Make it executable
Prepare a build of wxrec and copy it into /home/www/weather/extern
- Make it executable
Prepare a build of wxwarn and copy it into /home/www/weather/extern
- Make it executable
Unpack the file {wxPro-source-folder}/Files/Loc.zip into /home/www/weather/Loc
Unpack {wxPro-source-folder)/Files/www.zip into /home/www
Unpack {wxPro-source-folder}/Files/Graphics.zip into /home/www/Graphics
You are now ready to start the weather server.  cd to /home/www/weather and issue the command:
./startMCH
* MCH will run for as long as you wish. To stop it at any time, issue (in the main weather folder):
Linux:
echo > Inputs/SHUTDOWN
OR
./stopMCH
Windows:
echo > Inputs\SHUTDOWN
It is best to set things up so that MCH is run automatically. I personally use a cron job for that, starting it up at 5:02 Sunday mornings (following a reboot at 4:56) and shutting it down at 4:55 Sunday mornings. It runs quite happily for a week at a time on my 10-year-old laptop-server hardware. Sunday morning is basically a zero-traffic time and thus is perfect for our purposes: 
- shut down the weather server
- reboot
- start up the weather server

