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Introduction

HydroGen (short for Hydrograph Generation) is a suite of software programs that collect data from the database and prepare XML files and hydrograph graphics (or “hydrographics”) for the web.  An example of such a hydrographic is shown below.  HydroGen has two main components: a data-gathering component and a graphic generation component.  Several utilities are included with HydroGen, some belonging to each component.
HydroGen makes use of a handful of free Perl modules, plus a commercial package called ChartDirector.  The data-gathering portion is more flexible, but hasn’t been tested on anything but Linux computers.  HydroGen collects data from the IHFS database, so it should be run within the AWIPS firewall.  This may include any of the workstations, the PX processors, or other locally acquired non-AWIPS Linux computer.  HydroGen was developed and tested on a RedHat 7 and RedHat 9 Linux distribution, and runs on AWIPS using RHEL4.

Instructions in this document assume that the LDAD computer is running AWIPS OB6 or later.

HydroGen also includes software to transport your files, once created, to LDAD, and then from LDAD to the web server.  This two-step transfer process is necessary because of the firewall configuration for AWIPS.  Also, using the --short option, will send short XML files in an HML AWIPS product.
The following encrypted binary Perl programs are included in HydroGen:

· Graphic-generation component:

· hg.bin — This is the flagship program of the package.  This code is what generates the actual hydrograph and it’s image map.

· Data-gathering component:

· genXML.bin — This collects the database information and formats the data into text output, including an XML formatted file which hg.bin reads to produce the graphic.

· history.bin — This program collects seldom-changing information from the database regarding historical crests, low-water stages, and flood impact statements.

· upload.bin — Once the appropriate web data are created, this software orchestrates the uploading of the data to the web server. 
· FF2FE.bin — This utility will duplicate the latest river forecasts in the database, except that the new records will have a type/source of ‘FE’ instead of ‘FF’ to distinguish forecasts that are from the RFC versus those that are the WFO’s official forecasts.

· bless.bin — This is mainly a GUI wrapper to FF2FE.bin, but also serves as a means to set a flag indicating which WFOs are to be included in the run (e.g., in service backup situations).

· Both:

· makeLocalCDHGs.bin — This program is a wrapper for hg.bin to produce batches of hydrographs for local use.  This way, the local hydrographs can be created with different preferences than the “official” web graphics.

In addition, five Bash Shell scripts are included and act as wrappers to simplify crontab entries, and manually run commands.  These are run_hg_genXML which calls hg_genXML.bash,  run_hg_history which calls hg_history.bash, and start_hg_bless which calls bless.bin directly.  A diagram of software interaction provided by HydroGen is shown in Figure 1.  Figures 2-8 give more detail about each program.  Each program reads from the common configuration file, hg.cfg, and outputs to its own log file.  Arrows in these diagrams do not show data flow involving the configuration file or log files, rather only significant input and output are shown by the flow arrows. 
Configuration of each of HydroGen’s programs is done through the hg.cfg file in the directory pointed to by the HYDROGENHOME environment variable — which will be undefined and default to /awips/hydroapps/HydroGen for AWIPS installations.  A list of HydroGen’s configurable options is shown and explained in Table 1 at the end of this document.  
A master list is to be maintained which is what HydroGen uses to know which gage IDs to collect data for, and which hydrographs to create if generating them for local use.  This master list is a database table whose name is one of the configurable options, but is called ‘HGstation’ as per the AWIPS standard.

In the diagrams below, labels with preceding dollar signs ($) are placeholders which are defined through configurable parameters (e.g., hg.cfg file or command-line options, etc.).
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Figure 1.  Software interaction diagram
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Figure 2. Interaction of history.bin.
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Figure 3. Interaction of  genXML.bin
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Figure 4.  interaction of hg.bin,
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Figure 5.  Interaction of upload.bin.
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Figure 6.  Interaction of  bless.bin.
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Figure 7.  Interaction of  makeLocalCDHGs.bin.
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Figure 8.  Interaction of FF2FE.bin.

Specifics about HydroGen’s Configuration
‘ldad’ account.

LDAD is used by HydroGen only as the default or primary conduit for getting files it creates to a destination outside the AWIPS firewall, such as a web server.  For this process, the user account of ‘ldad’ is used.
Base Location.

/awips/hydroapps/HydroGen is the home directory for the HydroGen installation.  HydroGen applets assume this unless the environmental variable HYDROGENHOME is set to point elsewhere. 
File Transfer Method.

HydroGen uses rsync to transfer it output files from AWIPS to LDAD.  A separate instance of rsync is then used from LDAD to the remote web server.  For short XML files, it uses handleOUP.pl to transmit an HML product over the SBN.
The ChartDirector package.

ChartDirector is a licensed 3rd-party add-on package.  Calls to the ChartDirector library is what actually draws the graphics.

The Database Driver.

The following command can be used to make sure a database driver is installed properly:

perl –MDBI –e ’DBI->installed_versions’

This should give a list of the database drivers installed for using DBI; make sure DBD::Pg (OB6+) is one of them.  Also, make sure DBI is listed and showing version 1.38 or later.

The Database Master List.

HydroGen knows which hydrographs to create by means of a master list table in the database.  The default name for this table is HGstation.  HGstation must list the identifier, physical element, and observed and forecast type/source of each hydrograph you want to be created.  The column names of these four fields must be lid, pe, ts, and fcstts, respectively.  Generally, the fourth column (fcstts) should always be set to ‘FE’.  The first three fields are the table’s primary key.
Configuring Secure Shell (ssh).
By default, HydroGen running AWIPS will use Secure Shell to transfer files from inside the DX system to the LDAD.  Authentication key should already be setup to allow ‘oper’ on DX to ‘ldad’ on LS1.
Configuration of rsync on the Web Server.

This step is reserved for the web server system administrator who will configure an rsync module on the web farm called ‘ahps_xml_data’.
The Shell Scripts.

Five shell scripts are included with HydroGen located in /awips/hydroapps/HydroGen/bin/ called run_hg_genXML which calls hg_genXML.bash, run_hg_history, which calls hg_history.bash, and start_hg_bless which call bless.bin directly.  These exist to simplify cron entries, or to make running them by hand much simpler.  They also take care of the administrative details of keeping the size of forever-growing log files under control.

These run_* scripts access hg.cfg for list entries which tell HydroGen for which WFO site to run.  Sites must edit the hg.cfg file (in $HYDROGENHOME/input/) to replace the original WFO lists with the sites more appropriate for your area.  At least one of the lists must include your site, and both (or all) of your service backup sites.  See comments in this file for more specific information.
Cron Entries.

The following entries are needed in oper’s crontab on the dx1f.  (NOTE: lines wraps shown here do not exist in the crontab…)

HYDROGENHOME=/awips/hydroapps/HydroGen

# where HydroGen exists...
1 1 * * * $HYDROGENHOME/bin/run_hg_history
# occasionally generate XML file containing crests, low-water events, and impacts
9 * * * * $HYDROGENHOME/bin/run_hg_genXML
# create XML files for use by web applications
Localization.

A common configuration file is maintained for all the HydroGen components.  This file is named “hg.cfg” and must reside in /awips/hydroapps/HydroGen/input, or the $HYDROGENHOME/input directory, if this environmental variable is set.  Parameters in this file have precedence over hard-coded defaults, and they can be overridden by command-line options (or “querystring” options) of the same name.  For more information about the allowable syntax of this file, see http://search.cpan.org/~abw/AppConfig-1.56/lib/AppConfig.pm.  (Comments in hg.cfg will also help to explain what each parameter is used for.)  A sample file was included with the HydroGen package.
Log Files.

Each HydroGen applet writes to its own log file, if necessary.  Log files are given the same name as the applet, except with an extension of .log.  Log files reside in /awips/hydroapps/HydroGen/log ($HYDROGENHOME/log) directory. 
Backup Offices.

HydroGen produces output for backup offices, too.  Whether or not this occurs is through “flag” files.  The mere existence of  /awips/hydroapps/HydroGen/.xxx_backup ($HYDROGENHOME/.xxx_backup) tells HydroGen applets that files for office “xxx” are to be created as well.  This flag file for your local office must always exist.

The recommended way of turning on or off the office you are backing up is through the bless.bin utility (launched from start_hg_bless).  bless.bin has a GUI (a list of checkboxes) that should be checked or unchecked appropriately.
Table 1 lists all of HydroGen’s configurable parameters and some details about each.  Parameters which are absent from the hg.cfg file and not specified as command-line options will use the hard-coded default values shown.  In a file, parameters are typically specified using “param = value” syntax.  On the command-line, they are typically specified using the syntax: “--param=value”, although other variations are permitted.

Configurable Parameter

s.

Table 1.  HydroGen's Configurable Parameters
	Param
	Utility
	Restriction
	Default
	# of Args
	Description

	aaa
	upload
	[\w]{3}
	"LOC"
	1
	Addressee of the AWIPS HML product

	actcolor
	hg
	hexadecimal
	0x800000FF
	1
	Shading color above Action Stage

	apid
	upload 
	[?\w]{9}
	"KxxxHMLxxx"
	1
	AWIPS product ID for the XML files

	basedir
	bless makeLocalCDHGs
	[- /.\w]+
	$HYDROGENHOME/bin
	1
	The directory scripts are run from

	bfcolor
	hg
	hexadecimal
	0x80999980
	1
	Shading color above Bankfull Stage

	courtesyalt
	hg
	[[:print:]]+
	""
	1
	HTML ‘alt’ tag string for link to attributed agency

	courtesymsg
	hg
	[[:print:]]+
	""
	1
	Message visible on hydrograph giving attribution to appropriate agency

	courtesytarget
	hg
	[[:print:]]+
	""
	1
	Web site of attributed agency

	dataage
	genXML
	integer
	10
	1
	Number of days of observed data to fetch from the database

	daysahead
	hg
	integer
	-1
	1
	Number of days to show in future on graph. -1 means all available days

	daysback
	hg
	integer
	3
	1
	Number of days to show in the past on graph. -1 means all available days

	DBengine
	bless FF2FE genXML history makeLocalCDHGs
	[\w]+
	"Pg"
	1
	Name of the database engine, e.g., Informix

	DBhost
	bless FF2FE genXML history makeLocalCDHGs
	[-\w]+
	"dx1f"
	1
	Hostname or IP of the DB server.  (Not needed for Informix.)

	DBname
	bless FF2FE genXML history makeLocalCDHGs
	[\w]+
	"hd_ob8xxx"
	1
	Name of the database currently used

	DBport
	bless FF2FE genXML history makeLocalCDHGs
	integer
	"5432"
	1
	Port used for client connections (not used for Informix).

	destdir
	genXML hg history makeLocalCDHGs upload
	[- /.\w]+
	$HYDROGENHOME/output
	1
	The destination directory

	dow
	hg
	Boolean
	on
	0
	Show days of week on X-axis

	fcolor
	hg
	hexadecimal
	0x0000B000
	1
	Color of the Forecast Trace

	fdo
	hg
	[[:print:]]*
	""
	1
	Forecast Disclaimer Override message, or no message if string contains only whitespace.

	fldcolor
	hg
	hexadecimal
	0x80FFFF00
	1
	Shading color above Flood Stage

	floodscale
	hg
	Boolean
	off
	0
	Whether or not to scale Y-axis to reveal flood stage

	fullxmldir
	hg
	[- /.\w]+
	""
	1
	absolute path of XML files location

	gid
	hg
	([[:alnum:]]{3}|[[:alpha:]]{4}[[:digit:]])
	"CCNO1"
	1
	Which gage ID to use for hydrograph

	gradpctg
	hg
	float
	0.0
	1
	Percentage of contrast used for background pattern

	gradscale
	hg
	float
	1.0
	1
	Background pattern repetition frequency

	headroom
	hg
	integer
	5
	1
	Number of feet to show above max trace value

	headroompctg
	hg
	integer
	80
	1
	Percentage of trace-range to use as headroom

	height
	hg
	integer
	465
	1
	Vertical dimension of graphic in pixels

	help or h
	bless FF2FE genXML hg history makeLocalCDHGs upload
	Boolean
	off
	0
	Whether or not to output a usage message.  Also, -h

	imagesdir
	makeLocalCDHGs
	[- /.\w]+
	"images"
	1
	Tail-end subdirectory where hydrographic are written

	imap
	hg makeLocalCDHGs
	Boolean
	on
	0
	Whether or not to create HTML image_maps

	imapdir
	makeLocalCDHGs
	[- /.\w]+
	"imaps"
	1
	Tail-end subdirectory where image_maps are written

	ldadModule
	upload
	[\w]+
	"ahpsweb"
	1
	Rsync module configured for your use on LDAD

	ldadRsyncPath
	upload
	[- /\w]+
	"/usr/local/bin/rsync"
	1
	Path to rsync executable on LDAD

	ldadTopDir
	upload
	[- /.\w]+
	"/ldad/xfer"
	1
	Top-level directory where AHPS files are put on LDAD

	ldadusername
	upload
	[-.\w]+
	"ldad"
	1
	Username to use on LDAD

	ldad
	upload
	[-\w]+
	"ls1"
	1
	Hostname or alias for the LDAD computer

	localoptions
	makeLocalCDHGs
	
	--width=500 
--height=400 
--daysback=5 
--sa 
--showbankfull
	1
	Command-line options to hg.bin for local hydrographs

	logscale
	hg
	Boolean
	off
	0
	Whether or not to use a logarithmic scale for Y-axis

	lowcolor
	hg
	hexadecimal
	0x80B08020
	1
	Shading color below Low-water Stage

	majcolor
	hg
	hexadecimal
	0x80FF0000
	1
	Shading color above Major Flood Stage

	man or m
	bless FF2FE genXML hg history makeLocalCDHGs upload
	Boolean
	off
	0
	Whether or no to output a “man page”.  Also, -m

	master
	bless FF2FE genXML history makeLocalCDHGs
	[\w]+
	"HGstation"
	1
	The database table master-list

	maxfcst_age
	hg
	integer
	26
	1
	Number of hours to elapse before forecast is too old to show

	maxfcst_age_flood
	hg
	integer
	28
	1
	Number of hours to elapse before forecast is too old to show.  Overrides maxfcst_age when latest stage >= flood

	maxSBNsize
	upload
	integer
	(500 x 1024)
	1
	Maximum size of an HML product allowed to be sent to the SBN (1/2 Meg)

	modcolor
	hg
	hexadecimal
	0x80FF9900
	1
	Shading color above Moderate Flood Stage

	naming
	genXML hg makeLocalCDHGs
	[-%.\w]+
	"%n_%p"
	1
	String template for output file naming convention using %n, %N for the NWSLI, and %p, %P for the PEDTS

	noaadir
	hg
	[- /.\w]+
	$HYDROGENHOME/input
	1
	Location of the background image noaa_logo_faded.png

	ocolor
	hg
	hexadecimal
	0x004040FF
	1
	Color of the Observed Trace

	ofdiscl
	genXML
	[[:print:]]*
	"Forecast data shown here are official public river forecasts."
	1
	“Official” Forecast Disclaimer message.

	ouploc
	upload
	[-=@:$ /.\w]+
	"FXA_HOME=/awips/fxa FXA_DATA=/data/fxa LOG_DIR=/data/logs/fxa PATH=/bin: /awips/fxa/bin/ FXA_TEXT=fxatext PROJECT=/awips/ops "
	1
	Any environmental variables needed for handleOUP.pl

	outputtype
	hg makeLocalCDHGs
	(PNG|GIF|BMP|WMP|JPEG)
	"PNG"
	1
	Graphic format: PNG, GIF, BMP, JPEG, WMP

	pagecolor
	hg
	hexadecimal
	0x00DFDFFF
	1
	Color of graphic background area

	pedts
	hg
	[QqHh][[:alpha:]][[:alpha:]][Rr][[:alnum:]]
	"HGIRZ"
	1
	Which SHEF physical element to graph

	rb
	FF2FE genXML makeLocalCDHGs
	[?*%\w]+
	"%"
	1
	For filtering by River Basin in bless.bin

	reccolor
	hg
	hexadecimal
	0x804444FF
	1
	Shading color above Record Flood Stage

	recordscale
	hg
	Boolean
	off
	0
	Whether or not to scale Y-axis to reveal all significant stages

	rfc
	FF2FE genXML makeLocalCDHGs
	[?*%\w]{5}
	"__RFC"
	1
	Get data from within which RFC.  ‘_’ represents any character in PostgreSQL.

	sa
	hg
	Boolean
	off
	0
	Whether or not to create stand-alone graphic?

	short
	genXML upload
	Boolean
	off
	0
	Whether or not to create short XML files which are put into an HMLxxx AWIPS product.

	showbankfull
	hg
	Boolean
	off
	0
	Whether or not to show the ‘bankfull’ significant stage.  If on, bankfull is only shown when is not the same as ‘flood’ or ‘action’ stage.

	showdatum
	hg
	Boolean
	on
	0
	Whether or not to show Gage-0 datum

	showdisclaimer
	hg
	Boolean
	on
	0
	Whether or not to show Disclaimer text box

	showfcsttraces
	hg
	Boolean
	on
	0
	Whether or not to show lines connecting data points in forecast trace

	showflow
	hg
	Boolean
	on
	0
	Whether or not to show flows on secondary Y-axis

	showgentime
	hg
	Boolean
	on
	0
	Whether or not to show time-of-generation line

	showmaxmin
	hg
	Boolean
	on
	0
	Whether or not to show peak trace values

	showobstraces
	hg
	Boolean
	on
	0
	Whether or not to show lines connecting data points in observed trace

	showsigstages
	hg
	Boolean
	on
	0
	Whether or not to show significant stages

	showsymbols
	hg
	Boolean
	on
	0
	Whether or not to show symbols at data locations

	showUTC
	hg
	Boolean
	on
	0
	Whether or not to show Universal Time on secondary X-axis

	thumbnail
	hg
	Boolean
	off
	0
	Whether or not to show thumbnail version of graphic

	titleBGcolor
	hg
	hexadecimal
	0x000A2390
	1
	Background color of the title bar

	titleFGcolor
	hg
	hexadecimal
	0x00FFFFFF
	1
	Foreground color of the title bar

	title
	hg
	[[:print:]]+
	""
	1
	Override string for hydrograph title

	tmpdir
	hg
	[- /.\w]+
	$HYDROGENHOME/tmp
	1
	Location of temporary files

	topcrests
	history
	Integer
	10
	1
	Max number of records in “highest crests” list

	toplowwaters
	history
	Integer
	5
	1
	Max number of records in “lowest stages” list

	transparency
	hg
	hexadecimal
	0x9A
	1
	Amount of transparency (0-255) 0 = opaque; 255 = clear

	tz
	hg
	[:]{0,1}[[:alpha:]]{3,}[-+]{0,1}\d{1,2}[\:[:digit:]]{0,}[[:alpha:]]{3,}[.]{0,}
	""
	1
	Which time zone to use on hydrograph

	ufdiscl
	genXML
	[[:print:]]*
	"Forecast data shown here are guidance values only. Please refer to your local NWS office for the latest official public river forecasts."
	1
	Disclaimer message for unofficial forecasts.

	usealtrating
	hg
	Boolean
	on
	0
	Use “alternate” (computed) rating table for rounded flow values on secondary Y-axis

	usecrestfcst
	genXML
	Boolean
	off
	0
	Whether or not to fetch and plot a crest forecast e.g., HGIFFX

	usePassAuth
	upload
	Boolean
	off
	0
	Whether or not to use password authentication for non-SSH rsync transfers

	useSSH2LDAD
	upload
	Boolean
	on
	0
	Flag to set whether or not SSH is used to transfer files to LDAD

	useSSH2web
	upload
	Boolean
	off
	0
	Flag to set whether or not SSH is used to transfer files from LDAD to web server

	version or V
	bless FF2FE genXML hg history makeLocalCDHGs upload
	Boolean
	off
	0
	Print out version info and exit.

	webModule
	upload
	[\w]+
	"ahps_xml_data"
	1
	Rsync module configured for your use on web server.  If value begins and/or ends with underscore, then WFO ID will be prepended and/or appended.

	webserver
	upload
	[-.\w]+
	"localhost.awips.
noaa.gov"
	1
	Fully-qualified domainname of web/ftp/rsync server

	webSubDir
	hg history makeLocalCDHGs upload
	[- /.\w]+
	"."
	1
	Sub-directory where AHPS files are put on the web server

	webTopDir
	upload
	[- /.\w]+
	"/ftphome/www"
	1
	Top-level directory where AHPS files are put on the web server

	webusername
	upload
	[-.\w]+
	"username"
	1
	Login acct to use on web server if not using anonymous transfer

	wfo
	bless FF2FE genXML hg history makeLocalCDHGs upload
	[?\w]{3}
	"TIR"
	1
	Which WFO “gid” belongs to

	width
	hg
	integer
	600
	1
	Horizontal dimension of graphic in pixels

	wrappixel
	hg
	integer
	-1
	1
	Max pixel width of Disclaimer text box.  <0 means go as wide as widest sig stage label

	xml
	genXML history
	Boolean
	on
	0
	Whether XML is output

	xmldir
	genXML hg history upload
	[- /.\w]+
	"xml"
	1
	Tail-end subdirectory that contains the XML files

	xmlHGSchemaLoc
	genXML
	[- :/.\w]+
	"http://weather.gov/
ohd/hydroxc/schemas/
hydrogen/
HydroGenData.xsd"
	1
	URL of XML schema file (hydrograph data)

	xmlHGshortSchemaLoc
	genXML
	[- :/.\w]+
	"http://weather.gov/
ohd/hydroxc/schemas/
hydrogen/
HydData.xsd"
	1
	URL of XML short schema file (hydrograph data)

	xmlHistSchemaLoc
	history
	[- :/.\w]+
	"http:// weather.gov/
ohd/hydroxc/schemas/
hydrogen/
HydroGenHistory.xsd"
	1
	URL of XML schema file (gage history data)

	xmltmpdir
	upload
	[- /.\w]+
	$HYDROGENHOME/tmp
	1
	Location of temporary XML files
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