747IPC Architecture

PS32 is the name of the 32-bit extensions to PS1. It is not a separate program; it is a set of protected mode routines (using DPMI) that is loaded upon PS1 startup by the PS1 loader (ipc3.com), and tightly bound to PS1 code. PS1+PS32 is thus an integral unit, but because all functionality of the 747IPC suite depends on PS32, the term ‘PS32’ will be used to refer to the unit. PS32 runs entirely within the DOS virtual machine, and communicates with 747IPC via the VxD/VDD. PS32 is piggybacked onto the ipc3.com file; during program startup, the PS32 image is stripped from ipc3.com and relocated into DPMI-allocated memory.

PS32 installs several procedure hooks into PS1 code. Whenever PS1 program execution encounters a hook, execution is diverted to PS32. A common handler locates the correct hook procedure to execute, based on the hook address. Hooks are installed at these points:

· PS1 main program loop (‘Frame’)

· Runway navdata processing (for runway shifts)

· Keyboard hardware interrupt (for TWY toggle)

· [WinPS1 only: graphics drawing operations (‘BGI’)]

· [WinPS1 only: Mouse/joystick/keyboard intercepts]

· [WinPS1 only: sound file playback]

747IPC is the name of the program that provides network connectivity to PS32. It comprises

· the startup module: sets up shared memory, network connections.

· the network handler: handles network I/O

· the APC procedure: handles requests and notifications from PS32 (via the VxD/VDD)

· the VMREAD module: packages PS1 variables into Broker keys. Core keys (Dusan’s legacy code). User-configurable keys.

A separate, but required, component is a virtual device driver which acts as a middleman between the Win32 world (747IPC) and the DOS world (PS32). On Windows 95/98 it is IPC.VxD; on Windows 2000/XP it is one of the functions of WinPS1, in the file winps1.dll. The VxD/VDD copies the PS1 data segment into the shared memory block allocated by 747IPC. This is performed at 18.2Hz, synchronised to each PS1 ‘frame’ (start of each main program loop). After the data is copied, a signal is sent to 747IPC using Win32 APC (Asynchronous Procedure Call).

Startup

The sequence of events during normal program startup is:

1. 747IPC is started in the usual Windows fashions (from a shortcut, using mouse or keyboard, or from a command prompt, either the Start menu -> Run item or the CMD shell).

2. [On Win9x, 747IPC loads IPC.VxD.]

3. 747IPC loads ipc3.com as a separate process (with its own window), then sits in a loop waiting for network events and notifications from PS32.

4. ipc3.com sets up DPMI and copies PS32 into memory.

5. ipc3.com loads ps.exe (the original PS1 program file).

6. PS32 is initialised with a hook from ps.exe. This includes loading runway offsets and taxiway scenery.

7. [On Win2000/XP, PS32 loads winps1.dll, which loads the SDL library and then opens up the WinPS1 window.]

8. PS1 program execution continues as per normal.

Data structures

PS32 to 747IPC

Uses a shared memory block for

· PS1 data segment

· VMD

· PS32 status (eg rwy_shift)

· BGI (not 747IPC)

Also able to call directly into VxD/VDD (Frame, BGI) using DPMI callback.

747IPC to PS32

Under Win9x, 747IPC can call the VxD using DeviceIoCtl().

Under WinNT, 747IPC cannot call the VDD, thus uses a shared memory block.

· IPC.keypress

· IPC.pushsw

· IPC.poke/pokeN1/pokeSust

· TF2 traffic

· CRM (PS1 data segment)

· Options: disable OHP animation, hide mouse pointer, turn off key-accel, disable TWY/TF, disable WinPS1

