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On September 28th Ben ¥illiams and 1 et with pexbers of the Hicrosoft Nindews 3
developnont teas to discuss the lssues surrounding tha support of VCPI im the
386 verslon of Windows 3. The essential technical probles is that Windows 3 for
the 386 45 currently dosigned as a coptrol progran that supports multiple
yirtoal machines on top of a demand paged virtual nesory systes, ALl hardware
and 1/0 for each machine s completely virtualized; that is, the coatrol program
med{ates all access to mezory and systen devices, includicg the timer, by
forclag the softvara in the viztsal pachives to run la v8086 mods in ring 3.
However, 8 VCPI-based 2pplication such a3 1-2-3 Reloase 3 must be able te run In
ting 0, This izplies that 1/0 to devices 3uch 83 the aczeen, the printer, and
the systen clock cannot be virtuallzed,

Cleasly, supporting VCPI ln each virtual machine vould require a large change to
the desicn of Windovs 3, Nowover, that iy not what we asked for, Ve proposed
that Nindovs be changed to support  single virtual DOS machine with access to
veel. This machdne would havs the following restrictions:

1. ¥o virtmalization of the screen. This méans that vhen active, the application
runs in full screes mode, and when dnactive and relegated to a vindow the
application s frozen.

2. Mo virtualization of the system clock, This neans thac before starting the
VCPZ machine, Windows would have to reset the clock to run aa tha normal 188z
rate,

3. No virtuallzation of tha printer, This means that Hindows would either have
to prevent the VCPI machine from uaing the printer, or dedlcate the prister only

to the VCPI nzchine,

4. o virtualization of menory. ALl the memory beloaging to the VCRI machine
would have to ba resident; no page faelts would be alloved while it was rusning,
This means that Windovs would have to pre-paga 111 of the machise’s menocy
before starting it up,

In order to support the VCPI machine, Windovs would have to 3dd some cods to set
up the machina when tha user svitched to it, and to take it down when the user
awltched avay, saving and restoring memory and screen images as required, In
addition, it vould have to monitor the VCBI calls that avitch from protected to
real mode i orfer to exanine the interrupt controller and detect interrupts
that needed to be zeflected to other virtual pachines, and hot keya that request
2 svitch to ancther maching, Al in all, thiy seems to Ben and me like 3 "bag®
of a fev hundred Lines of code e the sids of Windovs that could later be
removed, snd not a zadical restrocturing of the product.

It's somvhat Lnteresting to note that we faced a sinilar probles during the
developnent of VH/310 in 1971, We began with a contzol program that provided
conplete virtualization for each usest bowever, In order to obtain reascnable
performance for extsnded mode MVS achines we had to add the notlon of 2
*privileged” virtual machine that had direct access to memory and certain
dedicated 1/0 devices. 5o, the problem has been faced and solved befors,

Perbaps pore relevantly, we cen alueys recommend that our users use
DesgView/J86; 1 undecstand that BAlY goes non-}inear vhen ha hears abou
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