The EHOS project.

(another database editor how-to…)

The EHOS project was intended to get familiar with the creation of new airports, runways, navaids and comms in Fly! 

EHOS stands for Oss International, a non-existing airport I created at my hometown in Holland.

Since EH are the first two ICAO designator characters for Holland, the next two characters OS are quite obvious.

It may also stand for "Editing, Howto Obtain Superresults", depending on how you look at things :-)

The Fly Editor v1.05 which I used to create new material comes with some documentation which is mainly focussed on adding 3D models and some very basic documentation on how to edit the several databases for airports, runways, navaids etc.

The Database Values textfile, found in the Howto directory after installation of the Editor supplied me with some more info on the matter, but somehow it was still a "trial-and-error" method.

My first efforts consisted of importing 3D models from the available ones in Fly's Editor; then I lent some objects from 3rd party scenery add-ons and meanwhile some objects were designed by others for general use. So in fact EHOS at the moment has the control tower used at Frankfurt Rhein-Main, plus several other buildings from the same airport. It has a few static aircraft on the tarmac, one of which was "lent" from Andrew Farnaby's Vancouver Airport scenery set. Since the whole EHOS set is not publicly available, I guess the respective authors won’t mind (too much)…

At the beginning I only used a "grass strip runway", marked with some white numbers somewhere around. This was good enough for a Skyhawk or the Ultralight I regularly fly in Fly, but after sometime I wanted to get real runways. So I had to use the database editor and boy, it sure gave me headaches.

One major note regarding "fooling around" in the databases:

ALWAYS make backup copies of relevant files BEFORE you attempt any editing! I created a "backup" directory in the Fly folder and put in the relevant airport, runway, navaid, comm and ils.epd files. If something goes wrong, then if Fly locks up with access violations or something, you can at least put back the working files into your \system directory.

The first thing  you have to provide are unique keys to identify new material, and how critical is this? My new airport was in Holland, so the key could be NL-something, since all other dutch airports had NL-something keys. I could easily find a number that wasn't used already in the NL-series. In fact, the key isn't critical as long as it isn't being used already.

Most other entries are not that difficult to provide. What gave me headaches was the latitude and longitude coordinates. Until I found Marty Schultz' mini-howto I simply couldn't convert degrees-minutes-seconds into the required format for the database records.

For those who haven't read Marty's stuff, here are the conversions:


W longitude: (360*3600)-(deg*3600)-(min*60)-sec


E longitude: (deg*3600)+(min*60)+sec


N latitude:  (deg*3600)+(min*60)+sec


S latitude:  -{(deg*3600)+(min*60)+sec}

A simple example: my own house is located at 51.44.54N-5.30.42E according to the Decca measurements I did some years ago and also according to the high-detail survey maps I have. In Fly, this will result into 186294-19842 for Fly coordinates. That's exactly where you will find the EHOS control tower.

Another problem is that some lines need hexadecimal input for values. So if you want to set “value 3” for that line, you need to type “0x3” (or 0x03). The value however won’t show, you will only see

‘ ‘ on the line. When hexadecimal input is needed, the editor will show you upon editing the line “current value 0x0”, so keep an eye on it. 

Next came the runways (what good is an airport without runways?)

The runway keys were more critical: according to Marty they should start with xEA (where x is a number), then some numbers and/or characters, but the way they showed up in the existing records it looked to me these numbers and characters had to be in some kind of HEX format. Also I had imported several new DEX files from others, and several keys didn't start with xEA but with something completely different. I decided to start with 5FP57AAC, since 5FP57AAB was already used by someone else without problems. It worked, and also the key 5FP57AAD worked for the next runway.

The final answer on this stuff comes from Richard Harvey:

“Keys need to be unique. They can be anything up to max 10 characters”. So EHOSRWY27L should be OK, or KEY0001. Take your pick, but a key should only be used once. You may use KEY0001 once in each database, so using it in both the runway and airport databases would be allowable. My personal opinion is that you stick to identifiers like FAA or ICAO ones. New airport? Give it the ICAO code with some number. Hardly any chance that this key has been used before. If you’re still unsure, check for the key with the “find-option”. 

The location of the runway is defined by its "high" and "low" end positions and the specified runway length in feet. If your high and low end positions are 3 miles apart but your runway length is set to 3000ft, you'll get a 3000ft runway. The high and low end positions also define the runway “heading”, no matter what you fill in on the specific lines. They also determine the localizer direction(s) if you install these. You can set the elevation points to (empty) or the actual value as shown in the editor. I rounded-off these values to the nearest whole foot above the stated value (i.e. 21,31 ft was fed in as 22). No problems on sloping runways. I must say that I personally stick to the "high end" being the end with the highest elevation point and the "low end" being the the one with... but I'm not sure whether or not this has any influence at all.

The runways come standard with the runway numbers and a centerline, nothing else. If you enter a "displaced threshold" value, you'll also get the arrows and a threshold line on the specified point. This way you can create "overruns". The threshold lights (green bars) will be moved accordingly to both sides of the runway.

To get other markings (or none, or no centerline) check the database record lines "Runway Markings (High)": 

for PIR markings enter 0x7 on the line (it will display '')

for NPI markings enter 0x4

for numbers only enter 0x5

for numbers and centerline plus displaced threshold enter nothing (displaying “empty”).

Note that the Buoy and STOL markings have no effect at the moment.

Which brings me to the lighting systems. The record holds 2x8 lines for 2x8 lighting systems, 8 on each end. Don't use these for end lights, centerline lights, TD zone lights, threshold lights and edge lights, since these are activated in the previous lines in the record by setting them to any value but hex “0x2” or “(empty)”.

So the 8 systems can be used to set VASI, PAPI and runway alignment light systems (ALS).

Types 10 to 15 are nice ones, plus 42 for ODALS (Omni Directional Approach Lighting System). Values 16 to 41, and several others simply don’t work and values 2 to 9 don’t need to be used.

The lines for Runway Alignment Lights (High) and Runway Sequence Flashing Lights (High) can be left empty in any case.

The lines Runway Glideslope Configuration and Glideslope Location refer to VASI/PAPI systems and will determine how many sets of lights are placed (depending on the type) and where. Glideslope Type is still unclear to me.

Runways can be concrete ones, or asphalt, brick or other material. The "turf" type will give you a grass runway. The PCN number and Subgrade Strength should be taken from FLIP’s, if you don’t know you can specify 82 for Pavement and PCN, and 4 for Subgrade Strength, which will give you a runway suitable for heavies. 

Next came the ILS system. Keys are not that difficult, you can use things like "EHOS27LOC" or "EHOS27GS". The localizer should be placed on the centerline at or beyond the far end of the runway, the GS transmitter should be placed beside the runway, at the TD point (at the PAPI lights). The LOC frequency should be a valid one but the GS frequency isn't critical at all, altho' there exists an official pairing table. If you fill in 343.0 for GS frequency, it works - never mind the fact that no GS transmitter exists on that channel... What is critical is the right component type specification, 64 for a LOC system, 80 for a LOC-DME one, 128 for a GS system. Locator NDB's are 32, MM's 1024, OM's 2048. So a LOM can be created using 2 records, one for the OM beacon, the other for the NDB.

(For those who want to stick to “official stuff”, I do have a valid LOC/GS pairing table available in MS Excel format. Available from my homepage www.holleman.demon.nl/fly/

                   |----------------------------------|

 LOC position --> o|             runway               | <-- approach dir

                   |----------------------------------|

                                         PAPI --> :

                                                  o <-- GS position

                                         PAPI --> :

The GS component should be set to the actual elevation of the location point. So if your ground level is 21 ft there, you should set that value in the GS record. If you leave it at zero (default setting) you’ll get weird effects, in other words: the whole GS system becomes unusable.

For the LOC component this setting is not relevant.

Next is the comm section: I just added "Tower" communications to my airport. For an existing airport, check Flight Info Publications to get the real frequencies for these, otherwise you have to "invent" them (but watch out for already used channels in the neighbourhood which might cause problems).

Again, the datarecord key is something which you can make up yourself, max 10 characters and being unique. The other entries aren’t difficult to find out, see the Database Values textfile for info. For Tower Control the "Type" entry should be 1. 

One more thing about airport beacons: the airport record holds a line “beacon lens color”. Initially I found out that no matter what you specify, the color will be green/white. Thanks to Stephen Phillips I now know that at least a yellow beacon is available too, as long as you specify value 3 in the “airport type” line (airforce field), combined with value 6 for “beacon lens color”. Airport type 2 (private) will make the beacon flashing green/white. 

General procedures to follow for editing records and creating DEX files:

(I’ll assume you have all the tools in the basic Fly directory). In this example we are going to work on the “airport.epd”

 1. Start the editor.

 2. Go to "file manager"

 3. Select "7" for extraction of the relevant epd file

 4. Enter the path, "system\airport" (or wherever your epd file is), followed by  "enter"

 5. Hit "ESC"

 6. Enter the "database editor"

 7. Select “M” to turn off export flags for existing records.

 8. Enter the relevant file, "airport" in this case, followed by "enter" (no path to be 

     specified)

 9. Select “2” for editing records, enter the same filename again.

10. Go to the record (use "F" for finding a specific record), or insert a new one

11. Move with up/down cursor keys to the relevant field

12. Hit "E" and enter a new value, followed by "enter"

13. Hit "M" to mark the edited record.

14. After editing all relevant lines, hit "S", then hit "any key"

15. Hit "ESC"

16. Select "K" to export your stuff

17. Enter "airport" for the relevant epd file (just that, no path), then "enter"

18. Enter "test01" or whatever you want your DEX file named to, followed by "enter"

19. Hit "ESC" once more

20. Run DBImport and specify "test01" as input file. DEX files will be created in the "fly"

      directory, as long as your Flyedit.exe is there too. DBImport will put the stuff together

      like it should be, no worries about that.

Either check in the editor how the changes turned out (note that the editor always moves back to KSFO after leaving the database editor, no matter what your default location was specified to) or start Fly and find out...

A short note on “resetting export flags”: generally speaking, it doesn’t matter whether or not your export flags are set for existing records. What does matter, is that the DEX file you create, will be unnecessary large. Suppose you imported 15 DEX-files from others, all of which will have the export flag set for their respective entries. Now you add 2 new records and start exporting into a DEX file.

The DEX file will in fact now contain all the records from the previous DEX files plus the two you created. By the time you imported lots of DEX files from others, you simply go figure what happens.

To avoid this, simply reset the export flags first in a database, then add or change your own records, set the export flags for these and then export. Note that you have to do this everytime you load a database, because the flags are set permanently in that one! 

The second reason could be, that in case you mess up existing records accidentally , they won’t be exported and thus will not be able to ruin your system!

Also watch out for funny behaviour of the editor: it happened several times that I added a new record. After a “save”, I inserted another one. This one was saved too and afterwards I discovered that the first inserted one had gone empty… Check and doublecheck please! Personally, I like to check a freshly created DEX file in the texteditor before I run it in DBImport. If you add 2 new records or edit two records, it should show you two entries. The key is always readable in Notepad. So if you happen to see only one key or more than two, you’ll know something went wrong.

Finally, credits should go to the ones deserving them:

-Marty Schultz for his mini-howto

-Simeon Schuerer, for telling me secrets (and lending me material without knowing) 

-Phil Ireland, for his explanations

-Andrew Farnaby, who created the Air Canada bird which now also sits on the EHOS

 tarmac.

-Richard Harvey, who patiently explained what had remained unclear to me.

-Emiliano Gomes Padilha, who has been trying to “invent the wheel” at the same time as all the

 others and in fact discovered stuff that others, incl. myself, didn’t discover. 

-Stephen Phillips, for his airport beacon discovery.

Happy editing!
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