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page 58,132 
title network_virtual_disk_driver 

.*********************************************************w************** , 

.~ ~ 

Virtual Disk Driver 
Version 3.0 

April II, 1983 ~ 
J. Whitnell~ 

Modified from Zynar's DOS 1.1 virtual disk driver. 

This driver has knowledge of the DDS 2.0 drive parameter blocks~ 
which appear only in Microsoft OEM documentation. If you are~ 
using version 3.0 or later, you should check this. (I did, and~ 
and version 3.0 gives some values we need. We still use dpbs,~ 
however jdw). ~ 
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History 

J~ 

JDW 

cwp 

PLS 

cwp 

cwp 

J~ 

5-18-83 
Support to fix DOS bug (#572). If character and block 
device drivers are mixed together, DOS allocates tables 
for both in the same memory. To get around the problem, 
we must allocate an extra chunk of memory and tell DOS 
about it. Hence, the vdisk is inited first, and calculates 
enough space for the drive table that DOS needs. It 
then returns drive_end as its end. DOS then builds 
its tables and inits the other character devices. They 
return the value (from your_end) that vdisk calculates 
so that DOS puts its other tables past the end. 
5-28-83 
Fixes to remove address table. We now just store arcnet 
address and figure things out from there. Also added DIM 
support, offset drives from 1 instead of O. Changed interface 
to vdisk_virt_io to accept station # in DH . 
7-31-83 
Removed logic in real_build_bpb to optionally copy 2.0 bpb, 

now always copies . 
Fixed output with verify 
Made max_drives and clicking setable options 
8-9-83 
Fix to compute length of a DOS 1.I-zformatted volume properly 
8-15-83 
Fix to always zap media desc. in bpb, not only if size changes 
Fix to keep Media_desc below 128 to keep from looking like lbm 
9-13-83 
added our own pointer to ncmd driver header 
added encrypted vector to setiobsw 
added setiobsw routine and iob switch timeout logic 
fixed non-$fe vprints 
fixed msdos bug #573. see comment for var media_desc 
9-27-83 Version 2.1 
Break driver again by adding mirror volumes • 
Also added timeouts and our_drive to header. 
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;" JDW/GIGI ... , 
• w 
;W GIGI ... , 
;w GIGI ... , 
;.. GIGI ... , ... 
: .. 
: .. 
:w , 
• W , ... , 
.W 

: .. , ... , ... , ... 
: .. , ... 
:w , ... , ... 
: .. , ... 
• w , ... 
: .. , ... 
: .. , ... , ... 
:w , 

GIGI 

GIGI 

PLS 

GIG I 

DEBRA 

DEBRA 

esp 
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Also added ve_timeout error code so everyone knows we 
couldn't talk to the other end . 
11-27-83 Version 3.0 
Use cwp's level 4 instead of Zynar's. 
2-16-84 Version 3.1b 
Add code to remap drives from floppy/hard disk to us for 
boot from net. 
2-22-84 Version 3.1c 
Add more rb's . 
4-9-84 Version 3.1d 
Move alloc-fflOre_rbs to 14asm so it gets done for ram version 

of level 4 (nettemp.sys). Call alloc-fflOre_rbs after calling 
14_ i nit • 

Use common stack as other drivers . 
Change vdisk_init to initialize all bpb's (not just starting 

at our_drive) . 
4-20-84 
Fix vd14init to copy dims from Nic ram correctly • 
Trace off • 
4-23-84 
Add remapped3 for drive C (fix for booting virtual C on 

floppyless machine) . 
4-24-84 Version 3.1 
Change version for FCS. All trace off • 
4-25-84 
Change start-noise/end_noise to half_click • 
7-02-84 
Remove call to build_bpb in read_disk_info so ?drive would 

not clear MediaChanged flag . 
Version 3.1.1. 
7-13-84 
Support Non-IBM DOS by checking for OEM_Name ("IBM 2.0") then 

check for NIBM_OEM ("IBM 2.0", to be patched) in BPB . 
Version 3.1.2 . 
8-1-84 
Change version to 3.1.3a to include niccode with int13 fix. 
9-12-84 
Add IBM/Denver RPQ drive-remapping logic to FindDrive. Add 

conditional assembly flag "denver". No change to non-RPQ 
versions. RPQ is version 3.1.4a. 

12-04-84 
Change version to 3.1.3b for virtual printer initialization 

fixes (for Ctrl PrtSc from BASIC without parallel printer 
interface) . 

2-25-85 
Change version to 3.2a for adding retry on disk errors . 

Number of times to retry is set in header block . 
3-14-85 
Change version to 3.2b for adding alt-222 option on header block. 

so that user can disable alt-222 and not to close the virtual 
printer from the keyboard. Default is alt-222 on. This option 
can be changed by running netconfg.exe • 

23 Jul 19B5 
fix vdiskio bug, alt222 option bug, and added code to download 
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= 0000 
= 0000 
= 0000 

0000 

.x , 

.x esp , 

.x , 

.x , 

.x jdw , 

.x , 

.x jdw , 

.x , 

.x jdw , 

.x , 

.x , 

.w jdw , 

.w , 

.w gkn , 

.w , 
• w , 
.w , 
.w 
:x gkn , ... 
:x , 
.W . . w , 
.w , ... , ... 
:Copyright (c) 
;Copyright (c) 
;Copyright (c) 
;Copyright (c) 
;Copyright (c) 

trace 
vers3 
for_z120 
;denver 

CSEG 

dim info into our NIC RAM. change version to 3.2c 
25 Jul 1985 
chanQe version to 3.2d. fix problem with changing fs when 
issulng network commands. 
8 Aug 1985 V 3.2e 
Add timeout byte to header for virtual printer 
13 Aug 1985 V 3.2f 
Set timeout to 15 seconds, add cursor init code. 
26 Aug 1985 V 3.2g 
For DOS 3.x, get drive number from init block for FindDrive. 
Also don't fix DOS 2.x bug if running DOS 3.x (init_vidsk) 
19 Sept 1985 V 3.2h 
Fix bsave in ncmd. 
28 Oct 1985 V 3.2i 
Added code by conditional assembly to support Zenith 120. 
Added in modules vdisk.asm and vdinit.asm . 
Added conditional assembly to support Zenith 120 speaker click 
Added speaker click changes in vddef.asm and vdmisc.asm 
31 Dec 1985 V 3.2j 
Added to vddef.asm, 'driver_busy'and 'rb_busy'. Also added 
notready condition to 'status' macro. Also added 'extern rb-ptr:dword' 
Added checking and returning error in vddos.asm if drivers are 
busy. Error is returned to DOS in request header status field . 
Output status function was added to vddos driver to return 
status if RB is free or connected. 

1982, 1983 Zynar Ltd. 
1983 Nestar Systems, Inc. 
1983, 1984 Nestar Systems, Inc. 
19B4 Nestar Systems, Inc. 
1985 Nestar Systems, Inc . 

. sall 
name vdisk_driver 

ELSE 
%OUT Pass 2 '" 
ENDIF 

Version 2.0 
Version 3.0 
Version 3.1 
Version 3.2 

equ 
equ 
equ 
equ 

o 
o 
o 
1 

; one if to run on Zenith 120 
;denver should be defined only for Denver RPQ 

segment public 'CODE' 

assume CS:CSEG,DS:CSEG,ES:NOTHING,SS:NOTHING 

C include vddbdcl.asm ; Debug definitions 
C 
C 
C writeln macro str 
C local wr1,wr2 
C if TRACE 

) 
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C 
C 
C 
C 
C 
C wr2: 
C wr1: 
C endif 
C 
C 
C 
C 
C write 
C 
C if TRACE 
C 
C 
C 
C 
C 
C wr2: 
C wr1: 
C endif 
C 
C 
C ~riteint 
C if 
C 
C 
C 
C 
C endif 
C 
C 
C 
C ~ritebyte 
C if 
C 
C 
C 
C 
C endif 
C 
C 
C endif ; TRACE 

push 
lea 
call 
~op 
Jmp 
db 

endm 

macro 
local 

push 
lea 
call 
pop 
jmp 
db 

endm 

macro 
trace 
push 
mov 
call 
pop 

endm 

macro 
trace 
push 
mov 
call 
pop 

endm 

si 
si ,wr2 
p,:,int_string 
S1 
wr1 
str,OaH,OdH,OH 

str 
wr1,wr2 

si 
si,wr2 
print_string 
si 
wr1 
str,OH 

int 

ax 
aX,int 
prinLword 
ax 

byt 

ax 
al,byt 
prinLbyte 
ax 

endif ; for-z120 

C 
C 
C bpb 

extrn print_string:near, print_crlf:near,print_byte:near 
extrn print_word: near, print_hex: near,print_char:near 

%OUT ...•..•... VDISK_DEFINITIONS/RAM 
include vdbpb.asm ; bpb defintion 

struc 

) 
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0000 ???? C 
0002 ?1 C 
0003 1?17 C 
0005 ?1 C 
0006 7117 C 
0008 1??? C 
OOOA ?? C 
OOOB 17?? C 

C 
0000 ?? C 
OOOF 17 C 
0011 ?? C 

C Nestar stuff. 
0013 17 C 

C FS address 
0014 ?? C 
0015 ?? C 

C FS state 
0016 ?? C 
0017 ?? C 
0018 ?? C 
0019 ?? C 

C rOB error code 
001A 17 C 
001B ?? C 

C Dim stuff 
ODIC C 
OOlD C 
ODIE C 
OOIF C 
0020 C bpb 

C 
= 0052 C ReadState 
= 0043 C CompState 
= 0057 C WriteState 
= 002D C NotUsedState 

C 
= 0001 C BPriDim 
= 0002 C BSecDim 

C 
= 0020 C NotMountedType 

C 
C 
C 

) ) 
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BBytesPerSect dw 1 
BSectPerClust db 1 
BResvSect dw 1 
BFATCount db ? 
BOirEntries dw ? 
BSectCount dw ? 
BMediaDesc db ? 
BFATSize dw ? 

BSectsPerTrack dw ? 
BHeadCount dw ? 
BHiddenSects dw ? 

BMediaChanged db ? 

BPriFS db ? 
BSecFS db ? 

BPriRead db ? 
BPriWrite db ? 
BSecRead db ? 
BSecWrite db ? 

BPriErr db ? 
BSecErr db 

BFileTyge db ? 
BF i1 eSu Type db 1 
BAccess db ? 
BShr db ? 
ends 

equ 'R' Read from this server 
equ 'C' Read and compare to other server 
equ 'W' Write to this server 
equ , -, Something wrong. Don't use this server 

equ 1 
equ 2 

equ This drive has nothing mounted on it 

include vddef.asm ;ram/definitions 

subttl vdisk_definitions/ram 
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= FFFF 
= 0000 
= 0000 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

page 

;return values for interface routines: 
"------------------------------------, 

TRUE 
FALSE 
NIL 

;macros: 

equ 
equ 
equ 

OFFFFH 
OOOOOH 
OOOOOH 

;Set status byte of Request Header 

~tatus macro 
ifidn 
or 

endif 
ifidn 
or 

endif 
ifidn 
or 

endif 
ifidn 
or 

endif 
ifnb 
or 

endif 
endm 

;Rea1 long jump 
._--------------
bnz macro 

local 
jz 
Jmp 

to 
b 
b 
to 

state,err,rc 
<state>, <done> 
es:word ptr srh_sta_f1d[bx],0100h 

<state>,<busy> 
es:word ptr srh_sta_fld[bxl,0200h 

<err> ,<error> 
es:word ptr srh_sta_fld(bx),8000h 

<state>, <notready> 
es:word ptr srh_sta_fld(bx),8002h 

<rc> 
es:word ptr srh_sta_fld(bx),rc 

C b: 
C 
C 
C 
C 
C 
C 
C 
C 

endm 

;Long call in local segment 
"--------------------------, 

lcall macro 
push 

longdest 
cs 

Call to long procedure in current seg 
CS is on stack for return 

) 
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= 0001 
= 0002 
= 0003 
= 0004 

= 0000 
= 0001 
= 0002 

= 0003 
= 0004 
= 0005 
= 0006 
= 0007 
= 0008 
= 0009 
= OOOA 
= 0008 
= OOOC 
= OOOC 
= 0000 

= OOOE 
= 0010 

= 0011 
= 0013 

C 
C 

call 
endm 
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10ngdest Then do a near call. 

C 
C 
C 
C 

;btye sex along the wire is hi-order first: 
._----------------------------------------, 

C flip 
C 
C 
C 

macro 
xchg 
endm 

hi ,10 
hi,10 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

.***_**K************************ 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

; 108 commands: 
"'------------, 

IDB_read 
lOB_write 
lOB_special 
IOB_init 

;IOB error codes: 
0 ______ ----------, 

ve_ok 
ve_no_drive 
ve_ ill ega Lop 

ve_badJ11achine 
ve_no_read 
ve_no_write 
ve_bad_b10ck 
ve_no_descr_write 
ve_bad_disk 
veJestriction 
ve_leve14 
ve-protocol 
ve_internal 
ve_c1ient_abort 
ve_timeout 

equ 
equ 
equ 
equ 

equ 
equ 
equ 

equ 
equ 
equ 
equ 
equ 
equ 
equ 
equ 
equ 
equ 
equ 
equ 

;interupt vector numbers: 
"'-----------------------, 

ife trace 
write_ttl equ 
video_ca 1 equ 
endif 

equip_call equ 
di skio_ca 11 equ 

1 
2 
3 
4 

o 
1 
2 

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
12 
13 

OEH 
10H 

llH 
13H 

;special iob's to read execut only 
;not currently used 

no drive mounted 
not read/write/init 

=) BIOS_timeout 
=) BIOS_bad_nec 

or not special for 
server not know us 
no read_acces 

execute only 

no write access 

no write to descriptor 
peer error (NFS disk) 
implementation restriction 
Maude level 4 failure 
peer protocol error 
our error (= client abort) 

our timeout. 

=) BIOS_bad_nec 
=) BIOS_write_protect 
=) BIOS_write_protect 
=) BIOS_record_not_fnd 
=) BIOS_record_not_fnd 
=) BIOS_bad_nec 
=) BIDS_bad_nec 
=) BIOS_timeout 
=) BIOS_timeout 
=) BIOS_timeout 
=) BIDS_timeout 

;write screen function 
;int number for screen action 

;rom bios equipment vector 
;rom bios disk i/o vector 

) 
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= 0016 
= 0016 
= OOFO 

= 0040 
= 0042 
= 0043 
= 0002 

= 0061 

OOIA 

= 0052 
= 0030 

= 0000 
= 0010 
= 0017 

= 0040 

0000 
0001 
0002 
0004 
0005 
0006 
0008 
0009 
0006 
0000 
OOOF 

71 
71 
7117 
?? 
?? 
???? 
71 
?? 
?? 
?? 
?? 

C kbd i o_ca 11 
C breaLcall 
C map_int 

equ 
equ 
equ 

16H 
IBH 

OFOH 

rom bios keyboard i/o vector 
rom bios break vector 
map interrupt vector 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

;port addresses on motherboard used to make noise: 
0 _______________________________________________ _ , 

timer_zero 
timer_two 
timer_ctrl 
spkr_enable 
else 
spkr-port 
endif 

equ 
equ 
equ 
equ 

40h 
timer_zero+2 
timer_zero+3 
2 

;base of timer chip regs. 

;control reg. for timer 
;speaker enable 

not for .-2:120 
equ 

for_zl20 
61h 

;drive and address table definitions: 
0 ______ -----------------------------

def-fflax_drive equ 26 

;OOS calls: 

equ 
equ 

52H 
30H 

;port that controls speaker 

Return internal vars ptr in es:bx 
Return DOS version number 

;OOS 2.0/2.1 internal variables defintions: 
"-----------------------------------------
dpb_chain equ a 
last_drive equ 10H 
drivers_chain equ 17H 

Chain of drive parameter blocks 
Maximum number of drives in sys 
Chain of all drivers 

;Orive Parameter Block (for DOS 2.0 ONLY!): 
"-----------------------------------------, 

Copied from OOSSYM.ASM in MicroSoft OEM documentation. 
Note: This documentation is marked Caveat Programmer by 
Microsoft. This structure should be checked in new 
versions of ~OS. 

DIRSTRLEN equ 64 

dpb struc 
dpb_drive db ? Logical drive number (A=O, B=I) 
dpb_UNIT db ? Orlve unit number 
dpb_sector _size dw ? Size of physical sectors in bytes 
dpb_cluster-fflask db ? Sectors/cluster - 1 
dpb_cluster_shift db ? Log2 of sectors/cluster 
dpb3irstJAT dw Starting record of FATs 
dpbJALcount db ? Number of FATs for this drive 
dpb_root_entries dw ? Number of directory entries 
dpb_first_sector dw ? First sector of first cluster 
dpb-fflaccluster dw ? Number of clusters on drive + 1 
dpbJALsize db ? Number of records occupied by FAT 

) 
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0010 1111 C dpb_dir_sector 
0012 ??1????? C dpb_driver_addr 
0016 ?? C dpb....media 
0017 17 C dpb_first-access 

C 
C 

0018 11111117 C dpb_next-dpb 
OOlC 1711 C 

C 
dpb_current_dir 

C 
ODIE 0040[ C dpb_dir_text 

?? C 
C 
C 
C 

DOSE C dpb 
C 

= DOSE C dpbsiz 
C 
C 
C ; Long Poi nter Struc 

0000 ??11 
0002 1??? 
0004 

C 
C 
C 
C 
C 
C 
C 
C 

"---- -------
pointer struc 
off dw 
segp dw 
pointer ends 

dw 
dd 
db 
db 

dd 
dw 

db 

ends 

equ 

1 
? 

C ;miscellaneous constants: 

= 0020 
= DOSE 

C 
C 
C 
C 

"-----------------------. 
io_limit equ 
DOS_disk_entry_size equ 

) ) 
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? Starting sector of directory 
? Pointer to driver 
? Media byte 
1 This is initialized to -1 to force 

a media check the first time this OP8 
is used 

1 Pointer to next dpb 
1 Cluster number of start of current directory 

o indicates root. -1 indicates invalid 
; (disk 1 changed) 

OIRSTRlEN dup (?) 

ASCIZ string of current directory 

size dpb 

020H Max blocks we can read 
05EH Size of DOS's drive table entry 
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0000 0000 E 
0002 0000 
0004 2000 
0006 0500 R 
0008 0518 R 
OOOA 11 
0008 DOOl[ 

11 

= 1776 

0012 OOlA 
0014 0002 
0016 0000 E 
0018 2414 R 
OOlA 01 

001B ?? 

001C 0004 

DOlE 0005 

0020 0001 
0022 OlOE 

0024 56 44 49 53 4B 20 56 

C 
C 
C 

page 

C 
C 
C 
C 
C 

;the first executable 
;2.0 header block. 

extrn 
extrn 
extrn 
extrn 
public 
public 
public 
extrn 
extrn 

instruction in the VOISK code segment must be aDOS 

C 
C 
C 
C 
C 
C 
C 
C 
C nexLdev dw 

dw 
dw 
dw 
dw 
db 
db 

C 
C 
C 
C 
C 
C 
C 
C 
C 

attribute 
strategy 
interrupt 
dey_name 

**** magic **** 

stack_top:near, sp_save:word 
ss_save:word. stack_use:byte 
nc_head:near.driver_end:near,14_init:near 
vp_vol_unit:byte, rb-ptr : dword 
your_end, my_end, half_click 
our_drive, db_flag, driver_busy, rb_busy 
click_on, more_rbs, rty_num, alt222, timeout 
vdisk_io: near 
alloc-fflOre_rbs:near, l4_vars:dword 

nt-head ;pointer to next device 
o 
2000h 
dey_strategy 
dev_int 
? 
7 dup (?) 

;block device (non-ibm format) 
;pointer to device strategy 
;pointer to device interrupt handler 
;number of block devices, filled in by 
;7 bytes of filler 

iniLvdisk 

C 
C 
C 
C 
C 

These constants are patched by NETCONFIG.EXE and must follow the 
device driver header. 

C ~ecreLbi as 
C 
C 
C 
C 
C 

~ax_drive 
click_on 

C db_flag 
C 
C our_drive 
C 
C ~orejbs 
C 
C rty_num 

~~ 
C~ 
C 
C 
C 

equ 

dw 
dw 
dw 
dw 
db 

db 

dw 

dw 

dw 
dw 

1776h ;offset bias used to hide vectors 

;soft limit to drives 
;2 for noise, 0 for silent 
;pointer to ncmd header 

def...JllaLdrive 
spkr_enable 
nt-head 
secret_bias + offset setiobsw 
1 

1 

4 

5 

1 
15*18 

;one for extra info. 
;zero for the quiet life ... 

Driver number we start at. 

Number of rb's to add in 

Number of times to retry when timeouts 

1 = alt-222 on, 0 = alt-222 off 
Number of ticks (vprn timeout) 

C version db 'VOISK V3.2j. 12-31-85. gkn,jdw,tmd,dsj,cwp,gigi,pls,debra.esp./alt/cat 
and a cast of thousands' 

33 2E 32 6A 2C 20 31 C 
32 20 33 31 20 38 35 C 

) 
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2C 20 20 67 6B 6E 2C C 
6A 64 77 2C 74 60 64 C 
2C 64 73 6A 2C 63 77 C 
70 2C 67 69 67 69 2C C 
70 6C 73 2C 64 65 62 C 
72 61 2C 65 73 70 2C C 
2F 61 6C 74 2F 63 61 C 
74 20 61 6E 64 20 61 C 
20 63 61 73 74 20 6F C 
66 20 74 68 6F 75 73 C 
61 6E 64 73 C 

C 
C 
C 

; *** end of magic *** 
C 

driver_busy 0083 00 C db 0 ;0 if not busy, 1 if network.sys 
C ; drivers are busy 

0084 00 C rb_busy db 0 ;0 if not busy, 1 if RB conn_status 
C ; is not connected 
C 

0085 11?? C rh_off dw ? ;request header offset 
0087 ???7 C rh_seg dw 1 ;request header se9ment 

C 
C ;vars used in special iob processing 
C 

iOb_switch 0089 00 C db 0 ;non-zero for special read iobs 
008A 0000 C i ob_t i meout dw 0 ;in 18.2 ticks/sec. 

C 
~nd_spec i aLl a 008C 1117 C dw ? ;expiration time for special iobs. 

008E ???? C end_spec i a Lhi dw ? 
e 
e publ ic remapped1 For vd14init 

0090 FF C remapped1 db OFFH Drive remapped by us 
0091 FF C remapped2 db OFFH Drive remapped by us 
0092 FF e remapped3 db OFFH ; Drive remapped by us 
0093 ?? e speciaLdrive db 1 ;only acceptable drive for 

e special iobs, set by setiobsw 
e 

inL1a_1 0094 176F e dw 5999 ;an "int 1a u = (5999+7723) div 2 
= 1E2B C inL1a~ equ 7723 

C 
C , 

0096 ??1? e your_end dw ? ; Offset to end of driver. 
0098 0000 E e my_end dw offset driver_end ; My end of driver. 

e 
~ontroLword 009A 0000 e dw 0 ;for NIC_link board,routine 

C 
~ld_13_vector 00ge 00 00 00 00 e dd 0 ;stash for old diskio vector 

OOAO 00 00 00 00 C old_1Lvector dd 0 ;stash for old equipment vector 
00A4 00 00 00 00 C 01 d_lB_vector dd 0 ;stash for old break vector 

C ; vector 
e 
C DOS appears to want more than just a disk change fl ag to cause it to 
C update it's internal bpb's 
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00A8 01 

00A9 11 
OOAA ?? 

OOAB 0020 
OOAO 0200 
OOAF 0200 
00B1 49 42 40 20 20 32 2E 

30 
00B9 50 4C 41 4E 34 30 30 

30 2F 49 42 40 50 43 
2F 44 4F 53 31 2E 31 

= 0015 
OOCE 4F 45 40 20 3E 
0003 49 42 40 20 20 32 2E 

30 

0000 ?? 
0001 ?? 
0002 1??1 
0004 11 
0005 11 
0006 ?? 
0007 ?? 
0008 ?1?????? 
OOOC 0006 [ 

11 

0012 

= 0000 
= 0001 
= 0002 

= 0000 

C ;This byte is incremented each time a disk change occurs, we think this 
C ;convinces DOS that the disk has really changed 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

db 1 ; Our current media. 

;Locals for various routines 
._--------------------------
~ave_drive db 
io_fs db 

; For build_bpb 
; File server I/O is sent to. 

;Constants stored in memory (Hopefully they don't change) 
f;~;=b~b----------------~------t;~~-b~b----------Idi~t~-couldn't put immediate mode on mul 
bytes-per_sector dw 0200H ; What is being used 
block_size dw 0200H ; For non-DOS mounts. 
OEM.-Name db' IBM 2.0' ; Our OEM Name (8 bytes) 

C ID 
C 

db 'PLAN4000/IBMPC/OOS1.1' 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

IO_len 
marker 
NIBM_OEM 

;structures: 
"----------, 

etna_dim 

etna_dim 

NopCode 
MountCode 
UnmountCode 

bpb_on_disk 

struc 
EOCode 

equ 
db 
db 

EOSubCode 
EOOriveNum 
EOFileType 
EOFneSubType 
EOAccess 
EOShr 
EOSi ze 
EOFi1ler 

ends 

equ 0 
equ 1 
equ 2 

equ 

$ - offset 10 
'OEM-) , 
'IBM 2.0' 

db 1 
db 1 
dw 1 
db 1 
db 1 
db ? 
db ? 
dd 1 
db 6 dup 

DOH 

DOS 1.1 id. 

alternate OEM Name to be patched 

(1) 

Number of bytes actually on disk 

) 
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= 01CO C Code_Len 
C 

equ 448d ; from Zynar's format routine. 

C Boot_Record struc 
0000 01CO[ C B_Code db Code_Len dup (?) 

?? C 
C 
C 

01CO 0015[ C B_ID db ID_len dup (?) 
?? C 

C 
C 

0105 ?? C B_vpb_spc db ? 
0106 1? C B_vpb_csf db 1 
0107 1111 C B_vpb_voLss dw 1 
0109 ?? C B_vpb_nfats db ? 
OlOA 1111 C B_vpb_nf dw 1 
OlOC ??11 C B_vpb_data_ss dw 1 
OlOE ??17 C B_vpb_ndc dw ? 
DIED ?1 C B_vpb_spf db 7 
OlEl 1177 C B_vpb_dir_ss dw ? 
01E3 eeio[ C B3i1ler db 29d dup (1 ) 

11 C 
C 
C 

0200 C BooLRecord ends 
C 
C blockO struc 

0000 0003[ C BOJump db 3 dup (1) 
11 C 

C 
C 

0003 ODDS [ C BOOEM db 8 dup (1) 
11 C 

C 
C 

OOOB 11? C BOBytesPerSect dw 
0000 1 C BOSectPerClust db 
OOOE 711 C BOResvSect dw 
0010 1 C BOFATCount db 
0011 111 C BOOirEntries dw 
0013 111 C BOSectCount dw 
0015 1 C BOMediaOesc db 
0016 111 C BOFATSize dw 

C 
0018 111 C BOSectsPerTrack dw 
OOlA ??1 C BOHeadCount dw 
OOlC 711 C BOHiddenSects dw 
DOlE C blockO ends 

C 
C requesLheader struc 

0000 7 C RhLength db 
0001 ? C RhUnit db 
0002 7 C RhConmandCode db 
0003 11? C RhStatus dw 
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0005 0008 [ 
?? 

0000 

= 0000 
= 0001 
= 0002 
= 0003 
= 0004 
= 0005 
= 0006 
= 0007 
= 0008 
= 0009 
= ooOA 
= OOOB 
= OOOC 

0000 0000 [ 
?? 

0000 ?? 
OOOE 00 00 00 00 
0012 00 00 00 00 
0016 00 
0017 

0000 0000 [ 

0000 
OOOE 
0012 
0016 

= 0000 
= 0000 

= 0001 
= 0002 
= 0003 
= 0005 

?? 

?? 
00 00 00 00 
00 00 00 00 
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C 
C 
C 
C 

RhOOSResv 

C request_header ends 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

dos_init equ 
dos~dia_check equ 
dos_buil~bpb equ 
dos_ioctl_in equ 
dos_read equ 
dos_read_nowait equ 
dos_in_status equ 
dos_in_flush equ 
dos_output equ 
dos_out_verify equ 
dos_out_status equ 
dos_out_flush equ 
dos_ioctl_out equ 

iniLrh struc 
IRH 

o 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 

iniLrh 

IUnitCount 
IDriverEnd 
IBPBArray 
IOurOrive 
ends 

struc 
BPBRH 

BPBMediaDesc 
BPBTempBuffer 
BPBBPBPointer 
ends 

Parameter Header Offsets 

srh 
srh_len 
srh_len_fld 
srh_ucdJld 
srh_ccdJld 
srh_stLfld 
srhJesJld 

equ 
equ 
equ 
equ 
equ 
equ 
equ 

a 
13 
srh 
srh+l 
srh+2 
srh+3 
srh+5 

Input/Output 

db 8 dup (1) 

Initilize driver 
Has media been changed? 

db type request_header dup (1) 

db ? 
dd a 
dd 0 
db a 

db type request_header dup (?) 

db ? 
dd 0 
dd a 

static request header start 
" " " le~gth 

field 
unit code field 
command code field 
status field 
reserved area field 

) 
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= 0000 
= 0001 
= OOOE 
= 0004 
= 0012 
= 0002 
= 0014 
= 0002 

= OOOE 
=-0001 
= 0000 
= 0001 

= 0012 
= 0004 

= 0000 
= 0001 
= OOOE 
= 0010 
= 0004 
= 0012 
= 0014 

OOOS 001A[ 
???? 
11 
???? 
11 
111? 
1111 
11 
?11 
?1? 
1?? 
111 
11 
11 

c 
C ~d 
C md_len 
C dta 
C dtLlen 
C count 
C counLlen 
C ssn 
C ssn_len 
C 

equ 
equ 
equ 
equ 
equ 
equ 
equ 
equ 

media check 

srh+srh_len 
1 
md+lmLlen 
4 
dta+dta_len 
2 
count+counLlen 
2 

~et_byte equ md+md_len 
MediaChanged equ -1 
MediaOontKnow equ 0 
MediaNotTouched equ 1 

:build bpb . 
bpba-ptr equ dta+dta_len 
bpba-ptr_len equ 4 

init 

srh+srh_len 
1 
units+unitLlen 
br_addr_0+2 

;media descriptor byte 
; .... 1 le~tl 
;disk transfer address 
; dta length 
;byte/sector count 

.. .. length 
starting sector number 

.. .. .. length 

;byte returned from driver 
; And what we return 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

~nits 
unitLlen 
br_addr_O 
br_addr_1 
br_addr_len 
bpb_ptr_off 
bpb_ptr_seg 

equ 
equ 
equ 
equ 
equ 
equ 
equ 

4 
br_addr_O+br_addr_len 
bpb_ptr_off+2 

; drive and address tables: 
"------------------------. 

bpb def-max_drive dup «» 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

) 
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17 
?? 
17 
11 
1? 
11 
11 
11 
17 
1? 
11 

0416 001A[ 
1?11 

044F 1177 
0451 ?? 
0452 ?117 
0454 11 
0455 111? 
0457 ???? 
0459 11 
045A ??? 
045C 171 
045E 7?1 
0460 171 
0462 ?1 
0463 11 
0464 11 
0465 11 
0466 17 
0467 17 
0468 11 
0469 17 
046A 17 
0466 11 
046C 17 
0460 11 
046E ?? 

046F 0200 
0471 01 
0472 0001 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C ; We start out life looking like double sided 
C floppies. 
C 
C bpb-ptr_table dw def-ffiax_drive dup (1) 
C 
C 
C 
C 
C 
C temp_bpb bpb <> Copy of bpb for build_bpb 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C ;vdisk tables for volumes without header (1.1 floppy size) 
C .---------------------------------------------------------
C ~ingle-8-bpb bpb <200H, 1, 1, 2, 64d, 40*8, OFEH, 1, 8, 1, 0, 0 > 
C 
C 

) 
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0474 02 C 
0475 0040 C 
0477 0140 C 
0479 F£ C 
047A 0001 C 
047C 0008 C 
047£ 0001 C 
0480 0000 C 
0482 00 C 
0483 11 C 
0484 ?? C 
0485 11 C 
0486 11 C 
0487 11 C 
0488 ?? C 
0489 ?1 C 
048A ?1 C 
0488 11 C 
048C ?? C 
0480 1? C 
048£ ?? C 

C 
C ;double_8_bpb bpb (200H, 2, 1, 2, 112d, 2*40*8, OFFH, 1, 8, 2, 0, o > 

048F 0200 C sin9le_9_bpb bpb (200H, 1, 1, 2, 64d, 40*9, OFCH, 1, 9, 1, 0, o > 
0491 01 C 
0492 0001 C 
0494 02 C 
0495 0040 C 
0497 0168 C 
0499 FC C 
049A 0001 C 
049C 0009 C 
049£ 0001 C 
04AO 0000 C 
04A2 00 C 
04A3 ?1 C 
04A4 ?1 C 
04A5 ?1 C 
04A6 1? C 
04A7 ?? C 
04A8 ?? C 
04A9 11 C 
04AA 11 C 
04AB 17 C 
04AC 17 C 
04AO ?? C 
04AE 11 C 

C 
04AF 0200 C double_9_bpb bpb (200H, 2, 1, 2, 112d, 2*40*9, OFOH, 1, 9, 2, 0, 0 > 
04Bl 02 C 
0482 0001 C 
04B4 02 C 
04B5 0070 C 
0487 0200 C 
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04B9 
04BA 
04BC 
04BE 
04CO 
04C2 
04C3 
04C4 
04C5 
04C6 
04C7 
04C8 
04C9 
04CA 
04CB 
04CC 
04CO 
04CE 

FO 
0001 
0009 
0002 
0000 
00 
11 
?? 
11 
11 
?? 
?? 
?? 
?? 
17 
17 
17 
?? 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
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C ;Vdisc -) BIOS error mapping table: 
*---------------------------------. 

BIOS value/code 
OOH ;ok 

) 

<-
04CF 00 
0400 02 
0401 03 
0402 OC 
0403 OB 
0404 00 
0405 08 
0406 08 
0407 07 
0408 OC 
0409 02 
040A 02 
o4oB 02 
040C 02 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

db 
db 
db 
db 
db 
db 
db 
db 
db 
db 
db 
db 
db 
db 

02H ;device not ready 

0400 
040E 
040F 
04EO 
04E2 

04EA 
04EB 

16 
?? 
02 
0000 
0008[ 

?? 

00 
???????? 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

03H ;unknown command 
OCH ;general failure 
OBH ;read failure 
OOH ;write-protect 
08H ;sector_not_fnd 
08H ;sector_not_fnd 
07H ;unknowm media 
OCH ;general failure 
02H ;device not ready 
02H ;general failure 
02H ;general failure 
02H ;drive not ready 

;Request Header for Build BPB. 
------------------------------
~h_len db 22 
rh_unit_code db ? 
rh_command_code db 2 
rh_status dw a 
rh_resv db 8 dup (?) 

rh...mediLdesc 
rh_buffer 

db 
dd 

a 
? 

Vdisc code 
ve_ok 
ve_no_drive 
ve_ i 11 ega Lop 
ve_bad...Jnachine 
ve_no_read 
ve_no_write 
ve_bad_block 
ve_no_descr_write 
ve_ba<Ldisk 
ve_restriction 
ve_leve14 
ve-protocol 
ve_internal 
ve_timeout 

) 
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04EF 11111111 

c 
c 
c 

) ) 
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dd ? 

%OUT .....••.•. VOISK-DOS_INTERFACE 
include vddos.asm ;005 2.0 interface 

subttl DOS Interface to virtual disk driver 
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DOS Interface to virtual disk driver 

04F3 

04F3 
04F3 OCOC R 
04F5 05B3 R 
04F7 05EO R 
04F9 05E5 R 
04FB 06E5 R 
04FD 05E5 R 
04FF 05E5 R 
0501 05E5 R 
0503 060F R 
0505 060F R 
0507 05F9 R 
0509 05E5 R 
050B 05E5 R 

0500 
0500 2E: BC 06 0087 R 
0512 2E: 89 IE 0085 R 
0517 CB 

0518 

0518 FC 
0519 IE 
051A 06 
051B 50 
051C 53 
0510 51 
051E 52 
051F 57 
0520 56 
0521 55 

0522 8C C8 
0524 8E DB 

C 
C 
C 
C 
C 
C 

page 
;------------------------------------------------------------------------

DOS interface to virtual disk driver. This routine interprets 
calls to the driver. 

0 ______ ----------------------------------------------- __________________ _ , C 
C 
C ~dsk 
C 

proc far 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

function table 

funtab label byte 
dw iniLvdisk 
dw mediLcheck 
dw build_bpb 
dw ioctLin 
dw input 
dw nd_input 
dw in_stat 
dw in31ush 
dw output 
dw ouLverify 
dw ouLstat 
dw out_flush 
dw ioctLout 

device strategy 

dey_strategy: 
mov 
mov 
ret 

device interrupt handler 

dev_int: 

;initialization 
;media check (block only) 
;build bpb " " 
; ioctl input 
; input (read) 
;non_destructive input no wait (ch~r o~ly) 
;input status 
;input flush 
;output (*write) 
;output (write) with verify 
;output status 
;output flush 
;ioctl output 

;save segment of request header pOl,-,nter 
;save offset of" " 

preserve machine 
cld 

state on entry 

push ds 
push es 
push ax 
push bx 
push cx 
push dx 
push di 
push si 
push bp 

Now set OS to be the code segment 

mov 
mov 

ax,cs 
ds,ax 

) 
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0526 FE 06 0000 E 
052A 89 26 0000 E 
052E 8C 16 0000 E 
0532 FA 
0533 90 
0534 BC 0000 E 
0537 8E DO 
0539 FE 06 0083 R 
0530 80 3E 0083 R 01 
0542 74 10 
0544 FB 

0551 EB 35 90 

0554 
0554 FB 
0555 80 3E 0089 R 00 
055A 74 IC 

055C E8 OC77 R 
055F 2B 16 008C R 
0563 IB OE 008E R 
0567 73 OA 
0569 26: 8A 47 01 
0560 3A 06 0093 R 
0571 74 05 
0573 
0573 C6 06 0089 R 00 
0578 

0578 26: 8A 47 02 
057C DO CO 
057E 80 3E 04F3 R 
0582 32 E4 

0584 03 Fa 

0586 FF 25 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C , 
C notbusy: 
C 
C 

assume ds:cseg 

Set up local stack 

inc 
mov 
mov 
cli 
nop 
mov 
mov 
inc 
cmp 
je 
sti 
status 
jmp 

stack_use 
sp_save,sp 
ss_save,ss 

sp,offset stack_top 
sS,ax 
driver_busy 
driver_busy, 1 
notbusy 

notready, noerror ,0 
exit 

do iob switch processing 

:we know we are first user 

;still = cs 

are other driver active 

enable interrupts 
send notready error 
return to DOS 

sti ;enable interrupts 
cmp iob_switch,O ;in special iob mode? 
je do_function ;skip this if not C 

C 
C 
C 

;1 don't think this will work if the protected program is loading across midnight 
call get_tad ;get current time 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

sub dx,end_special_lo ;compare against expire time 
sbb cx,en~special_hi 
jnc cancel_special 
mov al,es:srh_ucd_fld[bxl 

cancel_special: 

cmp al,special_drive 
je do_function 

mov 

;cancel if tod )= end_special 
;check for correct special drive 
;stay in special iob state if 
; correct drive 

;clear the iob switch 

Do the branch according to the function passed 

mov al,es:srh_ccd_fld(bxl ;get function byte 
rol al,1 ;get offset into table 
lea di,funtab ;get address of function table 
xor ah,ah 

write 'Dos function: ' 
writeint ax 
writeln ' , 

add di,ax 
call dos_debug 

jmp word ptr[dil 

) 
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C pa~e 
C .********* ********************************************************* , 
C 
C conmon exit 
C 

~xit: 0588 C 
C writeln 'At exit ... ' 

0588 E8 OC8A R C ca 11 set_end_special ;remember time of last call to us 
C writeln 'after set_end_special' 

0588 2E: 8E 06 0087 R C mav es, cs:rh_se~ 
0590 2E: 88 IE 0085 R C mav bx, cs:rh_of 

C write 'Returning' 
C writeint es:[bx).RhStatus 
C writeln ' , 

0595 FA C cli 
0596 2E: 8E 16 0000 E C mav ss, cs:ss_save Restore stack pointer 
0598 2E: 88 26 0000 E C mov sp, cs:sp_save 
05AO FE OE 0000 E C dec stack_use we know we are outer user 
05A4 FE OE 0083 R C dec driver_busy 
05A8 F8 C sti 
05A9 50 C pop ~p 
05AA 5E C pop Sl ;restore all of the registers 
05A8 SF C pop di 
05AC SA C pop dx 
05AO 59 C pop ex 
05AE 58 C pop bx 
05AF 58 C pop ax 
0580 07 C pop es 
0581 IF C pop ds 
0582 C8 C ret 

C vdsk endp 

) 
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0563 C vsub proc near 
C ;***************************************************************** 

0563 
0563 
0566 
0568 

0560 
056F 

05C4 
05CA 
05CC 

05CE 
OSCE 

05DE 

E8 OC66 R 
64 00 
2E: F7 26 00A6 R 

86 FO 
2E: 8A 84 OOEE R 

2E: 80 6C 00F7 R 20 
75 02 
60 01 

26: 88 47 OE 

E6 A8 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

; media check 

~edia_check: 
call 

~c1: 

mov 
mul 

mov 
mov 

cmp 
jne 
mov 

mov 

status 
jmp 

get_drive 
ah,O 
cs:type_bpb 

media check (block only) 

Convert to 16 bits 
Offset into bpb table 

si,ax ; To an index register 
al,cs:bpb_table(si].6MediaChanged 

cs:bpb_table(si].6FileType, NotMountedType 
mc1 
al, MediaNotTouched 

es:ret_byte[bxl,al 

done,noerror,O 
exit 

; Return to caller 

;turn on the done bit 

) 
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OSEO 
05 EO E8 07F3 R 
OSE3 EB A3 

OSES 
OSES 
OSES 
OSES 
OSES 
OSES 

OSF7 EB 8F 

paQe 
.***************************************************************** , 

; build bios parameter block 

c 
c 
c 
c 
c 
C bu il d_bpb : 
C call real_build_bpb 

exit 
Do the real work 

C jmp 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

.w*w**ww************************************************************** , 

:the following entries are for not supported by this device 

ioctLin: 
ioctLout: 
nd_input: 
in_stat: 
in_flush: 
out_flush: 

status 
jmp 

done,error,03H 
exit 

non_destructive 
input status 
input flush 
output flush 

input no wait (c~ar o~ly) 

) 
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e 
e 
e 
e 
C 

paae 
.***************************************************************** , 

05F9 
OSF9 80 3E 0084 R 00 
OSFE 74 oe 
060C 
060e E9 0588 R 

; Output Status 

C ~ut_stat: 
e cmp 
C je 
C status 
C vd_notbusy: 
C jmp 

rb_busy,O 
v<Lnotbusy 
busy,noerror,O 

exit 

output status 
RB Connected? 
rb is not busy 

turn on the busy bit 

) 
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C 
C 
C 
C 
C 

.*******~~~;*********************************************************** 

060F 
060F 
060F E8 OC66 R 
0612 F6 26 OOAB R 
0616 8B Fa 

0618 84 as 
061A 2E: 88 A4 00F5 R 
061F 2E: 88 A4 00F6 R 
0624 SA 0000 

0627 B4 00 
0629 2E: 80 BC 00F2 R 57 
062F 75 26 

0631 2E: 8A 84 OOEF R 
0636 B4 03 
0638 OA CO 
063A 74 IB 
063C A2 OOAA R 

063F 56 
0640 E8 06BF R 
0643 5E 

0644 80 FC 01 
0647 75 OE 
0649 2E: 80 BC OOFO R 00 
064F 75 06 
0651 2E: C6 84 00F7 R 20 

0657 
0657 2E: 88 A4 00F5 R 
065C 2E: C6 84 00F6 R 00 

0662 2E: 80 BC 00F4 R 57 
0668 75 18 
066A 2E: 8A 84 OOFO R 
066F B4 03 
0671 OA CO 
0673 74 08 
0675 A2 OOAA R 

0678 56 
0679 E8 06BF R 
067C 5E 
0670 
0670 2E: 88 A4 00F6 R 

, 

; disk write 

C ~ut_verify: 
C output: 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

b5: 

06: 

call 
mul 
mov 

mov 
mov 
mov 
mov 

mov 
cmp 
jne 

mov 
mov 
or 
jz 
mov 

push 
call 
pop 

cmp 
jne 
cmp 
jne 
mov 

mov 
mov 

cmp 
jne 
mov 
mov 
or 
jz 
mov 

push 
call 
pop 

mov 

;output (write) 
geLdrive 
byte ptr type_bpb 
si, ax 

Convert to offset in bpb table 

ah, ve_no_write ; Set default error code 
cs:bpb_table[si].BPriErr,ah; store in table 
cs:bpb_table[si].BSecErr,ah 
dx, 0 ; Clear length in case no write 

ah, ve_ok ; If primary is not being written too, 
cs:bpb_table[si].BPriWrite, WriteState 
05 

al, cs:bpb_table[si].BPriFS 
ah, ve_bad-fflachine 
a 1, al ; If 0, then this hasn't been set 
05 
io3s.al 

si 
outl 
si 

ah, ve_no_drive 
05 

; Set file server for i/o 

cs:bpb_table[si].BSecFS, a 
05 
cs:bpb_table[si].BFileType, NotMountedType 

cs:bpb_table[si].BPriErr, ah 
cs:bpb_table[si].BSecErr, ve_ok 

cs:bpb_table[si].BSecWrite, WriteState 
02 
al, cs:bpb_table[si].BSecFS 
ah, ve_bad-IDachine 
al,al 
06 
io_fs, al 

si 
outl 
si 

; If 0, then this hasn't been set 

cs:bpb_table[si].BSecErr, ah 

) 
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0682 
0682 2E: 8A 84 OOF5 R 
0687 3C 00 
0689 75 06 

068B 86 EO 
0680 3C 00 
06BF 74 IF 

0691 
0691 26: 29 57 12 
0695 B4 00 
0697 8B FO 
0699 8A 84 04CF R 

06AO E9 0588 R 

06BO 

06BC E9 0588 R 

06BF 
06BF C6 06 0089 R 00 
06C4 B4 02 
06C6 E8 079A R 

06C9 80 FC 00 
06CC 75 16 

06CE 26: 80 7F 02 09 
0603 75 OF 

0605 26: C6 47 02 04 
060A B4 01 
06DC E8 079A R 
060F 26: C6 47 02 09 

06E4 
06E4 C3 

Co2: 
C 
C 
C 
C 
C 
C 
C 
C 
C ~3: 
C 
C 
C 
C 
C 
C 
C 
C ~4: 
C 
C 
C 
C 
C 
C 
C ~utl: 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C ~ut2: 
C 

mov 
cmp 
jne 

xchg 
cmp 
je 

sub 
mov 
mov 
mav 
status 
jmp 

status 
jmp 

outl. 

mov 
mov 
call 

cmp 
jne 

cmp 
jne 

mov 
mov 
call 
mov 

ret 

) 
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al, cs:bpb_table[si].BPriErr 
al, ve_ok ; Is primary ok 
03 No, report error 

ah, al 
al, ve_ok 
04 

Is secondary ok 
Yes, no error so return 

es: word ptr [bxl.count, dx 
ah, a Update count and set error to int 
si, ax 
al, BIOS_error[si] ; translate from lOB error 
done, error, ax 
exit 

done, noerror, 0 
exit 

Detirmine iob command and handle write with verify 

iob_switch,O 
ah, IOB_wri te 
doio 

ah, ve_ok 
out2 

;clear the iob switch 

Do the write] 

Was write ok 
If not, don't bother to verify 

es: byte ptr srh_ccd_fld[bxl, dos_out_verify 
out2 

es: byte ptr srh_ccd_fld(bx], dos_read 
ah, lOB_read 
doio 
es: byte ptr srh_ccd_fld(bxl, dos_out_verify 

) 
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C paQe 
C ;******************************************************************** 

06ES 
06ES E8 OC66 R 
06E8 2E: F6 26 OOAB R 
06Eo 8B FO 

06EF 2E: 80 BC 00F1 R 52 
06F5 75 2E 

06F7 2E: 8A 84 OOEF R 
06FC B4 03 
06FE OA CO 
0700 74 IB 

0702 A2 OOM R 
0705 56 
0706 E8 07SC R 
0709 5E 

070A 80 FC 01 
0700 75 OE 
070F 2E: 80 BC OOFO R 00 
0715 75 06 
0717 2E: C6 84 00F7 R 20 

0710 
0710 2E: 88 A4 00F5 R 
0722 EB 33 90 

0725 
0725 2E: 80 BC 00F3 R 52 
072B 75 1B 

072D 2E: 8A 84 OOFO R 
0732 B4 03 
0734 OA CO 
0736 74 08 

073B A2 OOM R 
073B 56 
073C E8 07SC R 
073F 5E 

0740 
0740 2E: 88 A4 00F6 R 
0745 EB 10 90 

0748 B4 04 
074A 2E: 88 A4 00F5 R 

C ;* 
C ;* 
C ;* 
C .* 
C input: 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

i5: 

h: 

i6: 

h: 

Disk Read. Read from whichever volume has the read flag set. 
Primary takes precedence over secondary. 

call 
mul 
mov 

cmp 
jne 

mov 
mov 
or 
je 

mov 
push 
call 
pop 

cmp 
jne 
cmp 
jne 
mov 

mov 
jmp 

cmp 
jne 

mov 
mov 
or 
je 

mov 
push 
call 
pop 

mov 
jmp 

mov 
mov 

get_drive 
byte ptr cs:type_bpb 
si,ax 

; Offset in bpb table 

cs:bpb_Table[si].BPriRead,ReadState 
il 

; Read from primary? 

al, cs:bpb_table[si].BPriFS 
ah, ve_bad-machine 
al,al 
i5 

io_fs, al 
si 
inl 
si 

ah, ve_no_drive 
i5 
cs:bpb_table[si].BSecFS, 0 
is 
cs:bpb_table[si].BFileType, 

cs:bpb_table[si].BPriErr, ah 
i2 

Get primary file server 
If we're not talking 
Are we talking? 

Set up global stn adr 

Do it. 

NotMountedType 

Save error code 
Off we go. 

cs:bpb_Table[si].BSecRead,ReadState ; Read here? 
i3 Nope, no reads 

al, cs:bpb_table[si].SSecFS 
ah, ve_bad-machine 
a 1, a 1 
i6 

io_fs, al 
si 
in1 
si 

cs:bpb_table[si].BSecErr, ah 
i2 

ah, ve_no_read 
cs:bpb_table[si].BPriErr, ah 

Get secondary file server 
If we're not talking 
Are we talking? 

Set up global stn adr 

Do it. 

Save error code 
Off we go. 

Come here if no reads allowed 
No error on read 

) 
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074F 
0754 
0757 
0757 
075A 

075C 
0760 
0762 
0764 
0766 

OnA 

0770 

0789 

2E: 88 A4 OOF6 R 
BA 0000 

80 FC 00 
74 21 

26: 29 57 12 
BO 00 
86 EO 
8B FO 
8A 84 04CF R 

E9 0588 R 

E9 0588 R 

i2: 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C i4: 

mav 
mov 

cmp 
je 

sub 
mov 
xchg 
mov 
mov 
status 
jmp 

status 
jmp 

10/25/86 13:58:00 
Page 1-29 

cs:bpb_table[si].BSecErr, ah 
dx, 0 

es: word ptr [bx].count, dx 
al,O 
ah,al 
si, ax 

) 

o bytes read 

is everything OK? 
Yes 

Adjust count to show work done 

Convert error code to word 

al, BIOS_error[si] 
done, error, ax 
exit 

translate from 108 error 

done, noerror, 0 
exit 

C 
C 
C 
C 
C Figure out proper iob command and pass it on to doio 

078C 
078C B4 01 
078E 80 3E 0089 R 00 
0793 74 02 
0795 B4 03 
0797 
0797 EB 01 90 

C 
C 
C 
C 
C 
C 
C 
C 

in1: 
mov 
cmp 
je 
mov 

norma L input: 
jmp 

ah,IOB]ead 
iob_switch,O 
normal_input 
ah, IOB_speci a 1 

doio 

assume normal read 
special ? 
jump if not special 

) 
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C pa2e 
C .********* •• *******K****************************************************** , 
C 
C doio. Ooio ;s the command code for input and output. It windows 
C the request to less then 128 blocks (due to sign problems in 
C virt_disLiol. It expects the lOB command in ah and the file 
C server station to be stored in the variable io_fs. It returns 
C the error code in ah and the blocks actually done in dx 
C 

dOio: 079A C 
079A E8 OC66 R C 

C 
call get_drive 

0790 26: 8B 57 12 C mov dX,es:count[bx] Number of sectors 
07A1 83 FA 00 C cmp dx,O Anything to do? 
07A4 74 42 C je nothing_to_do 
07A6 26: 8B 4F 14 C mov cX,es:ssn[bx] ; Start sector number 
07AA 26: C4 SF OE C 1es bx,es:[bx].BPBTempBuffer ; Pointer to data in es:bx 

C 
C See if we need to window 
C 

~indow: 07AE C 
07AE B3 FA 20 C cmp dx, io_1imit 
07B1 76 2C C jbe in_1 imit 

C 
07B3 50 C push ax 
07B4 53 C push bx 
07B5 51 C push cx 
07B6 52 C push dx 
07B7 06 C push es 
07B8 E8 OC61 R C call geLf i1 e_server Returned in dh 
07BB B2 20 C mov d1. io_1imit 

C 1ca 11 vdisk_io 
C bnz window_error 

07C6 07 C pop es 
07C7 SA C pop dx 
07C8 59 C pop cx 
07C9 5B C pop bx 
07CA 58 C pog ax 
07CB 83 EA 20 C su dx, io_1imit 
07CE 83 C1 20 C add cx, io_1imit Update code 
0701 81 C3 4000 C add bx, io_limit"200H and hope we don't wrap around 
0705 EB 07 C jmp window 

C 
~indow_error: 0707 C 

0707 07 C pop es 
0708 SA C pop dx 
0709 59 C pop cx 
070A 5B C pop bx 
070B 5B C pop bx Dump old ax 
070C EB OA 90 C jmp io_return 

C 
C Come here if less then our 1 imit 
C 

070F C n_1imit: 

) 
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07DF 52 C push 
07EO E8 OC61 R C call 

C lcall 
07E7 SA C pop 

C i 
07E8 C nothing_to_do: 
07E8 C io_return: 
07E8 2E: 88 lE 0085 R C mov 
07EO 2E: 8E 06 0087 R C mov 
07F2 C3 C ret 

C 
C vsub 

) ) 
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dx 
geLfil e_server 
vdisLio 
dx 

Off we go ... 
Restore size of read 

bx,cs:rh_off 
es,cs:rh_seg Get back request header 

endp 
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07F3 
07F3 E8 OC66 R 

07F6 2E: F6 26 OOAB R 
07FB 8B FO 

07FO 2E: C6 84 OOFS R 04 
0803 2E: C6 84 00F6 R 04 

0809 2E: 80 BC 00F1 R 20 
080F 75 08 
0811 2E: 80 BC 00F2 R 20 
0817 74 31 

0819 
0819 2E: 8A 84 OOEF R 
081E B4 03 
0820 OA CO 
0822 74 1B 
0824 A2 OOAA R 
0827 56 
0828 E8 08FO R 
082B 5E 

082C 80 FC 01 
082F 75 OE 
0831 2E: 80 BC OOFO R 00 
0837 75 06 
0839 2E: C6 84 00F7 R 20 

083F 
083F 2E: 88 A4 OOFS R 
0844 2E: C6 84 00F6 R 00 

084A 
084A 2E: 80 BC 00F3 R 20 
0850 75 08 
0852 2E: 80 Be 00F4 R 20 
0858 74 SF 

085A 
085A 2E: 80 Be 00F5 R 00 

e pa~e 
C ;********* ********************************************************w* 
C ;* 
C :* c ;-
C ;11: 

Rea Lbuild-bpb 

Do the actual work of building a bpb. 
to a dos style request header. 

ES:BX is the pointer 
C ;* e ... 
e ~eal_build-bpb proc near 
C call ~et-drive 
C write drive' 
C writebyte al 
C writeln ' , 
C mul byte ptr cs: type_bpb ; Convert to index in bpb table 
C mav si,ax 
e 
e 
C 
C 
C 
e 
e 
e 
e 
C 
C 
C 
e 
e 
e 
e 
e 
c 
c 
e 
C 
e 
C 
C 
e 
e 
e 
c 
C 
e 
e 
C 
C 
C 
e 
C 
e 
e 
C 

~bbl: 

~bb8: 

~bb2: 

mav 
mov 

cs:bpb_table[si).BPriErr, ve_no_read 
cs:bpb_table[si].BSecErr. ve_no_read 

cmp 
jne 
cmp 
je 

cs:bpb_table[si].BPriRead, NotUsedState 
rbbl ; Primary in use 
cs:bpb_table[si).BPriWrite, NotUsedState 
rbb2 

mov al, cs:bpb_table[si].BPriFS Get file server 
mov ah, ve_bad-fflachine 
or al,al 
jz rbb8 
mov io_fs, al and set it. 
push si 
call bpbl 
pop si 
write 'Returned' 
writebyte ah 
writeln ' 
cmp ah, ve_no_drive 
jne rbb8 
cmp cs:bpb_table[si).BSecFS, 0 
jne rbb8 
mov cs:bpb_table[si).BFileType, NotMountedType 

mov 
mav 

cmp 
jne 
cmp 
je 

cmp 

cs:bpb_table[si).BPriErr, ah 
cs:bpb_table[si].BSecErr, ve_ok 

cs:bpb_table[si).BSecRead, NotUsedState 
rbb3 ; Primary in use 
cs:bpb_table[si).BSecWrite, NotUsedState 
rbb4 

cs:bpb_table[si].BPriErr, ve_ok 

) 
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0860 75 10 

0862 06 
0863 56 
0864 51 

0865 1E 
0866 07 
0867 BF 044F R 
086A B9 0020 
0860 F3/ A4 
086F 59 
0870 5E 
0871 07 

0872 
0872 2E: 8A 84 OOFO R 
0877 B4 03 
0879 OA CO 
0878 74 08 
0870 A2 OOM R 
0880 56 
0881 E8 08FO R 
0884 5E 

0885 
0885 2E: 88 A4 00F6 R 

088A 80 FC 00 
0880 75 2A 
088F 2E: 80 BC 00F5 R 00 
0895 75 22 

0897 06 
0898 56 
0899 51 

089A 1E 
089B 07 
OB9C BF 044F R 
OB9F B9 0000 
08A2 F2/ A6 
08A4 59 
08A5 5E 
08A6 07 
08A7 74 10 

08A9 56 
OBM 51 
08AB BF 044F R 
08AE B9 0000 
08B1 F3/ A4 

08B3 B8 0008 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C ~bb5: 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C ;bb9: 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

jne 

push 
push 
push 

push 
pop 
mov 
mov 
rep 
pop 
pop 
pop 

mov 
mov 
or 
jz 
mov 
push 
call 
pop 

mav 

cmp 
jne 
cmp 
jne 

push 
push 
push 

push 
pop 
mov 
mov 
repne 
pop 
pop 
pop 
je 

push 
push 
mav 
mav 
rep 

mov 

rbb5 

es 
si 
cx 

ds 
es 
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di, offset temp_bpb 
cx, type bpb 
movsb 
cx 
si 
es 

al, cs:bpb_table[siJ.BSecFS 
ah, ve_bad~achine 
a 1 ,a 1 
rbb9 
io_fs, al 
si 
bpb1 
si 

cs:bpb_table[si).BSecErr, ah 

ah, ve_ok 
rbb4 
cs:bpb_table[si).BPriErr, ve_ok 
rbb4 

es 
si 
cx 

ds 
es 
di, offset temp_bpb 
cx, bpb_on_disk 
cmpsb 
cx 
si 
es 
rbb4 

si 
cx 
di, offset temp_bpb 
cx, bpb_on_disk 
movsb 

ax, 8 

) 

Don't copy, its not there 

Save re9s used 

Stash primary bpb here 
this much 
Shovel as fast as you can 

Get file server 

and set it. 

Did secondary finish? 
No, don't compare 
Did primary finish? 
No 

save some regs 

Compare only important stuff 

Everything same 

Restore primary 

Media unknown 

) 
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08B6 EB 34 90 C jmp rbb6 and off we go 
C 

~bb4: OBB9 C 
08B9 2E: 8A 84 00F5 R C mov al, cS:beb_table[si).BPriErr Get primary error code 
OBBE 3C 00 C ~mp al, ve_o 
OBCO 75 1C C Jne rbb7 Not ok, report it 
08C2 2E: BA B4 00F6 R C mov al, cs:bpb_table(si).BSecErr Get secondary error code 
OBC7 3C 00 C ~mp al, ve_ok 
OBC9 75 13 C Jne rbb7 No ok 

C 
08CB 2E: C6 B4 OOEE R 01 C mav cs:bpb_table[si).BMediaChanged, MediaNotTouched 

C 
C status done, noerror, 0 

OBOO C3 C ret 
C 

~bb7: OBOE C 
OBOE 2E: C6 B4 OOEE R FF C mov cs:bpb_table[si).BMediaChanged, MediaChanged 
08E4 B4 00 C mav ah, 0 Convert al to word 
08E6 BB FO C mov si, ax 
08EB BA B4 04CF R C mov al, BIOS_error[si) ; Convert error code 
OBEC C rbb6: 

C status done, error, ax 
OBFC C3 C ret 

C rea Lbu il d_bpb endp 
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C 

) 
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C 
pa~e 

.w*_****** __ ****_*** __ ***_._._._._********************************** 
C :" , 
C ." bpb1. Build a bpb from one of the file servers. Expects , 
C ." io_fs to contain the station address of the file server. , 
C ." Note that on errors, the bpb table is assumed to be left , 
C ." unchanged. , 
C ." 

08FD C bpb1 proc near 
08FD B4 01 C mov ah, lOB_read ;assume normal read 
08FF 80 3E 0089 R 00 C cmp iob_switch,O ;special ? 
0904 74 02 C je normal_bpb ;jump if not special 
0906 B4 03 C mov ah, lOB_sped a 1 
0908 C normal_bpb: 
0908 E8 OC66 R C call geCdrive 
090B 2E: A2 00A9 R C mov cs:save_drive, al Save driver number 
090F E8 OC61 R C call GeCfile_server Get servers station in dh 

C 
0912 B2 01 C mov dl,l of 1 sector 
0914 B9 0000 C mov cx,O ; from sector 0 
0917 26: C4 5F OE C les bX,es:[bx).BPBTempBuffer ; into DOS's buffer 

C lcall vdisLio 
C bnz bad_bpb 
C 

0924 83 F9 01 C cmp cX,l See if we got the right # 
0927 B4 08 C mov ah, ve_bad_disk Read error 

C bnz bad_bpb Oops, should never happen 
C 

092E B4 08 C mov ah, ve_bad_disk Unknown Media 
C 

0930 BE 00B1 R C mov si,offset OEM_name check primary OEM (' IBM 2.0' ) 
0933 8B FB C mov di ,bx 
0935 B3 C7 03 C add di ,3 es:di -) BPB.OEM_name 
093B B9 0004 C mov cx,4 for 4 words 
093B FC C cld 
093C F3/ A7 C repz cmpsw 
093E 74 OF C jz iL20 compared ok 

C 
0940 BE 0003 R C mov si ,offset NIBM_OEM check alternate OEM 
0943 8B FB C mov di ,bx 
0945 83 C7 03 C add di ,3 
0948 B9 0004 C mov cx,4 
094B F3/ A7 C repz cmpsw 
0940 75 57 C jnz not-20 not matched either, check for 1.1 

C 
is-2o: 094F C 

094F 2E: AO OOM R C mov al, cs:save_drive Get back drive number 
0953 B4 00 C mov ah,O to unsigned word 
0955 2E: F7 26 OOAB R C mul cs:type_bpb Offset in bpb_table 
095A 8B F8 C roov di ,ax in an index reg 
095C 50 C push ax 
0950 BE 0000 C roov si ,0 ; For copy 
0960 B9 0000 C roov cx, bpb_on_disk Copy this many bytes 
0963 C copy_bpb: 

) 



) ) 
Microsoft (R) Macro Assembler Version 4.00 
network_virtual_disk_driver 

10/25/86 13:58:00 
Page 1-36 

005 Interface to virtual disk driver 

0963 26: BA 40 OB 
0967 2E: 88 85 OOOB R 
096C 46 
0960 47 
096E E2 F3 

0970 5E 
0971 AO 00A8 R 
0974 2E: 88 84 00E5 R 
0979 FE CO 
097B 24 7F 
0970 A2 00A8 R 
0980 56 
0981 
0981 2E: 8B 1E 0085 R 
0986 2E: 8E 06 0087 R 

098B 5E 
098C 80 84 OOOB R 
0990 26: 89 77 12 
0994 26: 8C 4F 14 

0998 B4 00 
099A C3 

099B 
099B 2E: 8B 1E 0085 R 
09AO 2E: 8E 06 0087 R 
09A5 C3 

09A6 
09A6 B9 0015 
09A9 BE 0000 
09AC 
09AC 8A 84 00B9 R 
09BO 26: 3A 80 01CO 
09B5 74 03 
09B7 E9 0A46 R 
09BA 
09BA 46 
09BB E2 EF 

09BO 2E: AO 00A9 R 
09Cl B4 00 
09C3 2E: F7 26 OOAB R 
09C8 8B F8 
09CA 50 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

mov 
mov 
inc 
inc 
loop 

pop 
mov 
mov 
inc 
and 

C mov 
C push 
C made_bpb: 
C mov 

mov 

pop 
lea 
mov 
mov 

mav 
ret 

al, es:byte ptr [bx+si].BOBytesPerSect 
cs:byte ptr bpb_table[di],al 
si 
di 
copy_bpb 

si 
al,MediLdesc 
cs:bpb_table[si].BMediaOesc,al 
al 
al,7fh 
Media_desc,al 
s; 

bx, cs:rh_off 
es, cs:rh_seg 

si 
si, cs:bpb_table[si] 
es:bpba-ptr[bx].si 
es : bpba-ptr+2[bx ] ,cs 

;keep media desc < 128 

Get back request header pointer 

Offset into bpb table 
Address of entry 
Stash offset in request header 
Stash segment in request header 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

Come here if bpb is not 2.0 or 1.0 or if we had some error. 
Error code is in ah. 

~oL20: 

IOLoop: 

102: 

mov 
ret 

bx, cs:rh_off 
es, cs:rh_seg 

Get back request header pointer 

Check for 1.1 virtual parameter block. If so, convert to 2.0 

mav 
mov 

mav 
cmp 
jz 
jmp 

inc 
loop 

mov 
mov 
mul 
mov 
push 

cx,IO_Len 
si ,0 

al, 10[5;] 

; Check id 

al ,es:byte ptr[bx+si].B_IO 
102 
check_FAT 

si 
10Loop 

al, cs:save_drive 
ah,O 
cs:type_bpb 
di ,ax 
ax 

; Not right, try the FAT 

To unsigned word 

It is 1.1, convert to 2.0 format. 

) 
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C 
09CB 2E: C7 85 OOOB R 0200 C mov 
0902 2E: C7 85 OOOE R 0001 C mov 

C 
0909 26: 8A 87 0105 C mov 
090E FE CO C inc 
09EO 2E: 88 85 0000 R C mov 

C 
09ES 26: 8A 87 0109 C mov 
09EA 2E: 88 85 OOEO R C mov 

C 
09EF 26: 8B 87 OlOA C mov 
09F4 2E: 89 85 OOEl R C mov 

) 
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cs:bpb_table[di].BBytesPerSect,200h 
cs:bpb_table(di].BResvSect,l 

Always 512 
Always 1 

al,es:[bx].B_vpb_spc Copy sectors per cluster 
al Zynar's zformat dec's it 
cs:bpb_table[di].BSectPerClust,al 

al,es:[bx].b_vpb_nfats # of fats 
cs:bpb_table[di].BFATCount,al 

aX,es:[bx].b_vpb_nf # of dir entries 
cs:bpb_table[di].BOirEntries,ax 

C 
;The following computation gives an incorrect value for total number of C 
; sectors. Removed 8/9/83 by Peter L. Stahl, who wants his initials C 

C immortalized in this driver somewhere or other. 
C mov al,es:[bx].b_vpb_spc We want # of sectors 
C inc al which is 
C mov ah,O spc lie ndc 
C mul es:[bx].b_vpb_ndc 
C ~mp dx,O If too many 
C Je not_bad_bpb error 
C mov ah,07 unknwon media 
C jmp bad_bpb 
C 

;Here's how C it ought to be done ... 
C 

;Total C sectors on volume = «NOC - 1) lie SPC) + OATA-S5 
09F9 51 C push cx we'll use this 
09FA 26: 8B 8F 010E C mov cX,es:[bx].b_vpb_ndc # of data clusters 
09FF 49 C dec cx as per formula above 
OAOO 26: 8A 87 0105 C mov al,es:[bx].b_vpb_spc # of sectors per cl. 
OAOS FE CO C inc al becuz Zynar dec's it 
OA07 B4 00 C mov ah,O to get a word 
DAD9 F7 El C mul cx 
OADB 59 C pop cx 
DADe 83 FA 00 e cmp dx,O If too many sectors, 
OAOF 74 04 C je ok_bpb_s03ar error: 
OAll B4 08 C mov ah,ve_bad_disk unknown media 
OAl3 EB 86 C jmp bad_bpb 

C 
~k_bpb_so_far: DA1S C 

DA1S 26: D3 87 DlOC e add aX,es:[bx].b_vpb_data_ss as per formula above 
DAlA 73 05 C jnc noLbad_bpb If too many sectors, 
OAIC B4 08 e mov ah,ve_bacLdisk error: 
DAlE E9 099B R C jmp bad_bpb unk.nown media 

C 
~oLbad_bpb: OA21 C 

OA21 50 C push ax 
OAZ2 AO 00A8 R e mov al,MediLdesc 
DAZS 2E: 88 85 ODES R C mov cs:bpb_table[di] .BMediaOesc,al 
OA2A FE CO C inc al 
OAZC 24 7F C and a 1, 7fh keep media desc < 128 

) 
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OA2E A2 00A8 R 
OA31 58 
OA32 2E: 89 85 00E3 R 

OA37 26: 8A 87 OlEO 
OA3C B4 00 
OA3E 2E: 89 85 00E6 R 

0A43 E9 0981 R 

OA46 
0A46 B4 01 
OA48 80 3E 0089 R 00 
OA4D 74 02 
OA4F B4 03 
OA51 
OA51 2E: AO 00A9 R 
OA55 EB OC61 R 
OA58 B2 01 
OA5A B9 0001 

OA66 B4 08 
OA68 26: 83 7F 01 FF 
OA6D 75 lC 

OA6F 26: 8A 07 

OA72 3C FF 
OA74 74 15 

OA76 BE 046F R 
OA79 3C FE 
OA7B 74 11 

OA7D BE 04AF R 
OA80 3C FD 
OA82 74 OA 

OA84 BE 046F R 
OA87 60 FC 
OA89 74 03 
OA8B 
OA8B E9 099B R 

OA8E 
OA8E 2E: AO 00A9 R 

mov 
pop 
mov 

mov 
mov 
mov 

jmp 

Media_desc,al 
ax 
cs:bpb_table[dil.BSectCount,ax 

al.es:[bxl.b_vpb_spf 
ah.O 
cs:bpb_table[di].BFATSize.ax 

made_bpb 

Sectors per fat 

None of our id's matched. Check the media descriptor b~te in 
the FAT to see if we know the type. We assume 5 1/4" dlSks 
when we define the bpb's. 8" and fixed disk should be caught 
above. 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C ChecLFAT: 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

mov 
cmp 
je 
mav 

normaLfat: 
mav 
call 
mov 
mov 

lca 11 
bnz 

ah, lOB_read 
iob_switch,O 
normaLfat 
ah. lOB_special 

al,cs:save_drive 
get3ile_server 
dl,l 
cx,l 

vdisk_io 
shorLbad_bpb 

;assume normal read 
;special ? 
;jump if not special 

returns fs stn addr in dh 
Read one sector 
... from the first FAT 
es:bx is already set 
off we go ... 
Oops, error, give up. 

mav 
cmp 
jne 

ah,ve_bad_disk • Error is unkown media 
es:word ptr [bx+11.0FFFFH ; Bytes 0 and 1 must be FFFF 
short_bad_bpb Nope, error 

mov 
;mov 
cmp 
je 

mov 
cmp 
je 

mov 
cmp 
je 

al,es:byte ptr [bxl 
si,offset double_8_bpb 
al,OFFH 
shorLbad_bpb 

si, offset single_8_bpb 
al,OFEH 
CopyJALbpb 

si,offset double_9_bpb 
al,OFDH 
CopyJAT_bpb 

mov si,offset single_8_bpb 
mov al,OFCH 
je Copy_FAT_bpb 

shorLbacLbpb: 
jmp 

CopyJALbpb: 
mav al, cs:save_drive 

Get media descriptor 
Po inter to bpb 
check the media descriptor 
Always bad, must be swaped 

Figure out which bpb we modify 

) 
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OA92 84 00 C mov ah,O 
OA94 2E: F7 26 00A8 R C mul 
OA99 88 F8 C mov 

cs:type_bpb Offset into bpb_table 
di,ax Move it so we can indirect •.. 

OA9B 50 C push 
OA9C 89 0000 C mov 
OA9F C Copy_2: 
OA9F 2E: 8A 04 C mov 
OAA2 2E: 88 85 OODB R C mov 
OAA7 46 C inc 

ax Save for returning to DOS 
ex, bpb_on_disk ; Copy this many bytes 

; I'm too lazy to fi9ure the movs 
al, cs:byte ptr [si] . Get byte from our bpb 
cs:byte ptr bpb_table[dii,al ; Stash in table 
si 

OAA8 47 C inc di 
OAA9 E2 F4 C loop Copy-Z 

C 
OMB E9 0981 R C jmp made_bpb 

C bpbl endp 
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OME 

OME 52 
OMF 57 

OABO 50 
OABl BA 44 03 

OAB4 2E: 3A 06 0000 E 
OAB9 75 05 
OABB FE C8 
OABD EB 2B 90 

OACO 
OACO FE C8 
OAC2 2E: 3A 06 001B R 
OAC7 7C 07 
OAC9 2E: 3A 06 0012 R 
DACE 7C lA 
OADO 
DADO 2E: 3A 06 0090 R 
OAD5 74 13 
OAD7 2E: 3A 06 0091 R 
OADe 74 DC 
OADE 2E: 3A 06 0092 R 
OAE3 74 05 
OAE5 58 
OAE6 SF 
OAE7 SA 
OAE8 F9 
OAE9 C3 
OAEA 
OAEA B4 00 
OAEC 2E: F7 26 OOAB R 
OAF! 8B F8 
OAF3 58 

C 
C 
C 
C 

paQe 
-*********1**********************************************K******************** 
:'" 
:'" 

C ;* 
C ;'" 
C ;'" 
C ;'" 
C ;'" 
C ;'" 
C .'" 
C :'" 
C ;'" 
C ;'" 
C .'" 
C ;'" 
C ;'" 

DIM support 

These procs support command channel handlein9 of DIMs. Write_disk_info 
passes us a DIM, a station address and a drive number and we set 
that driver virtual to that station. Read_disk_info returns a 
pointer to bpb table for the drive requested. 

Registers in: 
AH = station address 
AL = [BPriDim, BSecDim] 

DS:SI = Pointer to DIM. 

CY set on drive out of range, clear otherwise 

public write_disk_info C 
C 
C 
C 

write_disk_info proc near 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

~diO: 

wdi2: 

wdi3: 

assume ds: nothing 
push dx 
push di 

push 
mov 

cmp 
jne 
dec 
jmp 

dec 
cmp 
jl 
cmp 
jl 

cmp 
je 
cmp 
je 
cmp 
je 
pop 
pop 
pop 
stc 
ret 

mov 
mul 
mov 
pop 

ax 
al ,byte ptr [si].EDDriveNum+l 

al,vp_voLunit 
wdiO 
al 
wdi3 

al 
al,our_drive 
wdi2 
al ,byte ptr max_drive 
wdi3 

a 1, remapped1 
wdi3 
a 1, remapped2 
wdi3 
a 1, remapped3 
wdi3 
ax 
di 
dx 

ah,O 
type_bpb 
di ,ax 
ax 

Save some registers 

See who we are talking about 
Stored in 68K integer 
allow vp mount as a special 
no, normal processing 
scale for table 

case 

FS thinks A: is 1 (in 1 .. 254) 
Is it one of ours 

is it in range 

If remapped drive, then ok 

Offset into table 
In an index register 

) 
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C 
OAF4 80 3C 01 C cmp [ s i 1. EOCode , MountCode If it's not a mount, then ... 

C bnz wdil ignore it. 
C 

OAFC 3C 01 C cmp al, BPriOim See if we're primary dim 
OAFE 74 61 C je wdi4 Yes, off we go. 

C 
OBOO 50 C push ax 
OB01 2E: 88 A5 OOFO R C mov cs: bpb_table[di].BSecFS, ah Set secondary fs 

C 
OB06 8A 44 04 C mav al,[si].EOFileT1pe 
OB09 2E: 38 85 00F7 R C ~mp cs:bpb_table[di .BFileType,al Copy file type. 
OBOE 75 4C C Jne wderr 

C 
OB10 8A 44 05 C mov al,[si].EOFileSubTlpe ; Copy file sub type 
OB13 2E: 38 85 00F8 R C cmp cs:bpb_table[di].B ileSubType,al 
OB18 75 42 C jne wderr 

C 
OB1A 8A 44 06 C mav al, [si] . EOAccess Access 
OB10 2E: 38 85 00F9 R C cmp cs:bpb_table[di].BAccess,al 
OB22 75 38 C jne wderr 

C 
OB24 8A 44 07 C mov a 1 , [s i1 . EOShr share 
OB27 2E: 38 85 OOFA R C cmp cs:bpb_table[di].BShr,al 
OB2C 75 2E C jne wderr 

C 
OB2E 52 C push dx Save for div 
OB2F 8B 54 08 C mov dX,word ptr [si].EOSize 
OB32 86 F2 C xchg dh,dl Bytes are swaped 
OB34 8B 44 OA C mov aX,word ptr [s i 1. EDSi ze+2 Get size from OIM 
OB37 86 EO C xchg ah,al Bytes are swa~ed 
OB39 2E: F7 36 OOAF R C div block_size Oiv by 512 (a ways for this) 
OB3E 2E: 39 85 00E3 R C cmp cs:bpb_table[di].BSectCount,ax Size in blocks. 
0843 5A C pop dx 
OB44 75 16 C 

C 
jne wderr 

OB46 2E: C6 85 OOEE R FF C mov cs:bpb_table[di].BMediaChanged, MediaChanged 
OB4C 58 C pop ax 

.OB40 2E: C6 85 OOF3 R 20 C mov cs:bpb_table[di].BSecRead, NotUsedState 
OB53 2E: C6 85 00F4 R 57 C mav cs:bpb_table[di].SSecWrite, WriteState 
OB59 E9 OC14 R C jmp wdilO 

C , 
OSSC C wderr: 
OS5C 58 C pop ax 
OBSO SF C pop di 
OBSE SA C pop dx 
OB5F F9 C stc 
OB60 C3 C ret 

C ; 
OB61 C wdi4: 
OB61 50 C push ax 
OB62 2E: 88 A5 OOEF R C mov cs:bpb_table[di].SPriFS,ah Set station address 

C 
OB67 8A 44 04 C mov al,[si].EOFileType 
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OB6A 2E: B8 85 00F7 R C 
C 

mov cs:bpb_table[di].BFileType,al ; Copy file type. 

OB6F 8A 44 05 C mav al,[si].EOFileSubTlpe ; Copy file sub type 
OB72 2E: 88 85 00F8 R C mav cs:bpb_table[di].B ileSubType,al 

C 
OB77 8A 44 06 C mav al,[si].EOAccess Access 
OB7A 2E: 88 85 00F9 R C mov cs:bpb_table[di].BAccess,al 

C 
OB7F 8A 44 07 C mov a I , [s i 1. EOShr share 
OB82 2E: 88 85 OOFA R C mov cs:bpb_table[di].BShr,al 

C 
OB87 52 C push dx Save for div 
OB88 8B 54 08 C mov dX,word ptr [si 1. EOSi ze 
OB8B 86 F2 C xchg dh,dl Bytes are swaped 
OB80 8B 44 OA C mov aX,word ptr [si 1. EOSize+2 Get size from DIM 
OB90 86 EO C xchg ah,al Bytes are swaped 
OB92 2E: F7 36 OOAF R C div block_size Div by 512 (always for this) 
OB97 2E: 89 85 00E3 R C mav cs:bpb_table[di].BSectCount,ax Size in blocks. 
OB9C 5A C pop dx 

C 
OB90 2E: C6 85 OOFO R 00 C mov cs:bpb_table[di].BSecFS, 0 ; Not used for now. 
OBA3 2E: C6 85 OOEE R FF C mov cs:bPb_table[di].BMediaChan~ed, MediaChanged 
OBA9 2E: C6 85 OOFI R 52 C mov cs:bpb_table[di].BPriRead, eadState 
OBAF 2E: C6 85 00F2 R 57 C mov cs:bpb_table[di].BPriWrite, WriteState 
OBB5 2E: C6 85 00F3 R 20 C mov cs:bpb_table[di].BSecRead, NotUsedState 
OBBB 2E: C6 85 00F4 R 20 C mov cs:bpb_table[di],BSecWrite, NotUsedState 
OBC1 2E: C6 85 OOFS R 00 C mov cs:bpb_table[di),BPriErr, ve_ok 
OBC7 2E: C6 85 00F6 R 00 C mov cs:bpb_table[di].BSecErr, ve_ok 
OBCO 58 C pop ax 
OBCE EB 44 90 C jmp wdilO 
OB01 C wdil: 
OB01 80 3C 02 C cmp [si ].EOCode, UnmountCode Is it unmount 

C bnz wdill No, try another 
C 

OB09 3C 01 C cmp aI, BPriOim Primary file server 
OBOB 75 10 C jne wdil2 No, must be secondary 

C 
OBDD 2E: C6 85 OOEF R 00 C mov cs:bpb_table[di).BPriFS, 0 ; Trash file server stn addr 
OBE3 2E: C6 85 OOEE R FF C mav cs:bpb_table[di).BMediaChanged, MediaChanged 
OBE9 2E: 80 BD OOFO R 00 C cmp cs:bpb_table[di].BSecFS, 0 If 0 then ... 
OBEF 75 23 C jne wdilO 

C 
OBFl 2E: C6 85 00F7 R 20 C mov cs:bpb_table[di).BFileType, Tell world nothing there 
OBF7 EB IB 90 C jmp wdilO 

C 
~dil2: OBFA C 

OBFA 2E: C6 85 OOFO R 00 C mov cs:bpb_table[di].BSecFS, 0 ; Trash file server stn addr 
OCOO 2E: C6 85 OOEE R FF C mav cs:bpb_table[di).BMediaChanged, MediaChanged 
OC06 2E: 80 BD OOEF R 00 C cmp cs:bpb_table[di).BPriFS, 0 If 0 then ... 
OCOC 75 06 C jne wdilO 

C 
OCOE 2E: C6 85 00F7 R 20 C mov cs:bpb_table[di].BFileType, Tell world nothing there 

C 
~di 11: 

and fall through into ..• 
OC14 C Next dim type 
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OC14 
OC14 SF 
Oel5 SA 
OC16 F8 
OC17 C3 

Oel8 

OC18 C7 06 04EO R 0000 
DelE 52 
OCIF 3A 06 0000 E 
OC23 75 05 
OC25 FE C8 
OC27 EB 27 90 

OC2A 
OC2A FE CB 
OC2C 3A 06 001B R 
OC3O 70 15 

OC32 3A 06 0090 R 
OC36 74 18 
OC38 3A 06 0091 R 
OC3C 74 12 
OC3E 3A 06 0092 R 
OC42 74 DC 

OC44 SA 
OC45 F9 
OC46 C3 
OC47 
OC47 3A 06 0012 R 
OC4B 7C 03 

OC40 SA 
DC4E F9 
OC4F C3 

OC50 
OC50 50 

C wdilO: 
pop 
pop 
clc 
ret 

di 
dx 

C 
C 
C 
C 
C 
C 

write_disk_info endp 

C ;* 
C ;* 
C ;* 
C .* 
C :* 
C ;" 
C ;* 

read_disk_info 

Registers in 
AL = disk number (A: = 1) 

Registers out 

All done, return 

C ;" 
C ;" 

CV = clear if no error, set if error 
OS:SI = pointer to bpb 

C .* 
C' publ ic 
C read_disk_info 
C assume 
C mov 
C push 
C cmp 
C jne 
C dec 
C jmp 

~diO: 

rdil: 

dec 
cmp 
jge 

cmp 
je 
cmp 
je 
cmp 
je 

pop 
stc 
ret 

cmp 
jl 

pop 
stc 
ret 

read_disk_info 
proc near 
ds:cseg 
rh_status, 0 
dx 
al,vp_voLunit 
rdiO 
al 
rdi2 

al 
a 1 , our_drive 
rdil 

al, remappedl 
rdi2 
a 1, remapped2 
rdi2 
a 1, remapped3 
rdi2 

dx 

al,byte ptr max_drive 
rdi2 

dx 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

AL is disk drive with A: = 0 

push ax 

Clear status just in case 

special case vp unit 

scale unit unmber 

Everyone else thinks A: is 1. 

Not one of ours, tell caller 

See if above us 

) 
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OC51 B4 00 C mov 
OC53 F7 26 OOAB R C mul 
OC57 8B FO C mov 
OC59 58 C pop 

C 
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ah,O 
t~pe_bpb 
S1,ax 
ax ; Get it back 

C ;--comment out so that ?drive does not clear MediaChanged flag in BPB. 
C 
C 

push ax 

C cmp byte ptr bpb_table[si).BMediaChanged,MediaNotTouched 
C jz rdi4 ; If media not touched then bpb must be ok 
C 
C push si ; Save our register 
C 
C cmp aI, our_drive 
C jge rdi5 
C add a I, OCOH 
C 

;rdi5: 
jmg short rdi6 

C su al,our_drive 
C 

;rdi6: C 
C mov rh_uniLcode,al ; Set unit number 
C 
C mov word ptr rh_buffer,offset bpb_buffer 
C mav ax,cs ; Get segment for buffer 
C mov word ptr rh_buffer+2,ax 
C 
C push es 
C 
C push cs 
C pop es 
C 
C push bx 
C 
C mov bX,es ; Set our pointer to the request header 
C mov rh_se~,bx 
C mov bX,of set rh_Ien 
C mov rh_off,bx 
C 
C push ds 
C push es 
C push ax 
C push bx 
C push cx 
C push dx 
C push di 
C push si 
C push bp 
C 
C call real_build_bpb 
C 
C pop bp 
C pop si ; res tore all of the registers 
C pop di 
C pop dx 

) 
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DOS Interface to virtual disk driver 

OC5A 5A 
OC5S 80 S4 OODS R 

OC5F Fa 
OC60 C3 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

; 
;rdi4: 

pop 
pop 
pop 
pop 
pop 
pop 
pop 
pop 

cx 
bx 
ax 
es 
ds 

bx 
es 
si 

ax pop 
C ;--------------------------------------------
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

pop 
lea 

dx 
si,bpb_table[si] 

;---don't check for error since real_buil~bpb wasn't called 
test rh_status,aOOOH ; An error occured 
jz rdi3 

cmp 
jne 
mov 

al,a 
rdi3 
[si l.SFileType,' , ; If nothing mounted then tell 'em 

;---------------------------------------------
clc 
ret 

read_disk_info endp 

) 
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DOS Interface to virtual disk driver 

OC61 
OC61 8A 36 OOAA R 
OC65 C3 

OC66 
OC66 26: 8A 47 01 
OC6A 3C CO 
OC6C 72 04 
OC6E 2C CO 
OC70 EB 04 
OC72 
OC72 02 06 001B R 
Oe76 
OC76 C3 

paQe 
.***~*****~****************************************************************** , 
.)Ie , 
.)Ie , 
.)Ie , 
.)Ie , 
• )Ie , 
.)Ie 

Get the file server. Return in dh. 
touched (except flags) • 

No other regs 

C 
C 
C 
C 
C 
C 
C 
C 
C get_file_server proc near 
C mov dh, io_fs 
C ret 
C get_file_server endp 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

C 
C 
C 
C 
C 

.)Ie , 
.)Ie , 
.)Ie 

, 
." , 
. " , 
." 

geCdrive 
Convert DOS unit number to logical drive number (a=O, b=l, etc) 
We change to floppy/hard disk look alikes set up by boot program 
to range CO+logical drive number. Unit numbers come in the range 
o .. n, and are relative to the variable our_drive which is 
set at init time . 

get_drive proc 
mov 
cmp 
jb 
sub 
jrnp 

near 
al, es:[bx].srh_ucd_fld 
al, OCOH 

gd1: 

gd2: 

geCdrive 

add 

ret 
endp 

gd1 
al, OCOH 
short gd2 

al, our_drive 

%OUT .......... VDISKJMISCELLANEOUS 
include vdrnisc.asm ;rniscellaneous routines 

subttl vdisk-ffliscellaneous 

) 
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C 
C 

OC77 C 
OC77 50 C 
OC78 2E: Al 0094 R C 
OC7C 05 1E2B C 
OC7F 01 F8 C 
OC81 2E: A3 OCD7 R C 
OC85 E8 OCD4 R C 

C 
OC88 2E: C7 06 OCD7 R DAOE C 
OC8F 58 C 
OC90 C3 C 

C 
C 
C 
C 
C 
C 
C 
C 
C 

OC91 C 
OC91 50 C 

C 
C 

OC92 E4 61 C 
OC94 33 06 0014 R C 
OC98 24 FE C 
OC9A E6 61 C 

C 
C 

OC9C 58 C 
OC90 C3 C 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

geLtod 

geLtod 

page 

proc 
push 
mov 
add 
sar 
mov 
call 

mov 
pop 
ret 
endp 

near 
ax 
ax, cs: i nLla_1 
ax, inL1a-2 
aX,1 
cs:inLins,ax 
do_inLla 

cs:inLins,int_1a-2/3 
ax 

;calculate an Oint la" 

;int 1a is cd, la is lacd is 
; is 6861 is (5999+7723) div 2 
;keep funny code a little out of sight 
;must have cd:la in al:ah 
;wipe out Oint la" 

--------------------------------------------------------------------------------, 

; Produce a half click - changes flags. 
; V5 
._------------------------------------------------------------------------------, 

halLclick 

halLclick 

public half_click 
proc near ; t099les speaker port 
push ax 

else ; not for_zl20 
in al,spkr-port 
xor ax,click_on ; if off, no change to spkr-port 
and al,OFEh ; not timer gate 
out spkr_port,al 
endif ; for_zl20 

pop 
ret 
endp 

ax 

;--------- old code -------------------------------------
;save-port db? ; Save status of port here. 

; start_noise proc 
push 
cmp 
je 
mov 
out 
mov 
out 
mov 
out 
in 
mov 
or 

; out 
;no_click_start: 

near 
ax 
click_on,O 
no_click_start 
a 1 ,lOllOllOb 
timer_ctrl,al 
aX,15000 
timer_two,al 
al,ah 
timer_two,al 
al,spkr-port 
save-port,al 
al,3 
spkr-port,al 

;save needed regs 
;noise or not 
;jump if no 
;program timer two 

;divide for approx 80hz 
;which is quite discreet 

;remember state of i/o port 

;enable both speaker gates 

) 
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c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

, 
; starLnoise 

;end_noise 

pop 
ret 
endp 

proc 
push 
cmp 
je 
mov 
out 

pop 
ret 
endp 
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ax 

near 
ax 
cl ieLon ,0 
no_clic!Lstop 
a 1, save_port 
spkr_port,al 

ax 

;noise or not 
;jump if no 

) 
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OC9E 
OC9E 
OC9F 
OCA2 
OCA7 
OCAC 
OCBO 
OCB5 
OCBB 
OCB9 

OCBA 
OCBA 
OCBB 
OCBC 
OCBF 
OCC4 
OCC7 
OCCC 
OCOI 
OC02 
OC03 

OC04 
OC04 
OC07 
OC09 

OCOB 

50 
80 EC 41 
2E: 2A 26 001B R 
2E: 88 26 0093 R 
2E: A2 0089 R 
2E: 89 OE OOBA R 
EB OCBA R 
58 
CB 

51 
52 
EB OC77 R 
2E: 03 16 OOBA R 
83 01 00 
2E: 89 16 OOBC R 
2E: 89 DE OOBE R 
SA 
59 
C3 

80 C4 E6 
???? 
F7 DO 

C3 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

c 
c 
C 

page 
._-------------------------------------------------------------------------, 

setiobsw enables special iobs for reading from "execute only" volumes 
al:special iob function code to use 
ah:drive letter (in ascii, capital letter) to permit special iob's on 
cx:duration of permision in ticks of IB.2 per second 

setiobsw 

setiobsw 

seLend_special 

seLend_special 

do_inLla 

int_ins 

proc 
push 
sub 
sub 
mov 
mov 
mov 
call 
pop 
ret 
endp 

proc 
push 
push 
call 
add 
adc 
mov 
mav 
pop 
pop 
ret 
endp 

proc 
add 
dw 
not 

ret 

far 
ax 
ah, 'A' 
ah,cs:our_drive 
cs:special_drive,ah 
cs:iob_switch,al 
es:iob_timeout,cx 
seLend_special 
ax 

near 
cx 
dx 
geLtod 
dx,cs:iob_timeout 
eX,a 
cs:end_special_lo,dx 
cs:end_special_hi,cx 
dx 
cx 

near 
ah,-1ah 
? 
ax 

;free up some re9s. 

;get tod in cx:dx 
;calculate expiration time of 
; special iob state 
;set low time 
;set high time 

;convert the la in ah to zero 
;an "int la" tod call is built here 
;does nothing useful, just adds 

to the confusion 

do_int_la endp 

%OUT .••.•••... VOISK_INITIALISATION 
include vdinit.asm ;initialisation 

subttl vdisk_initialization 

) 
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= OCOC 
= 0000 

OCOC 
OCOC C7 06 0098 R 0000 E 

OCE2 

OCE2 50 
OCE3 CO 11 

aCES 24 30 
OCE7 3C 30 
OCE9 75 OF 
OCEB 51 
OCEC 56 
aCED 57 
OCEE 55 
OCEF B9 OCOD 
OCF2 B4 01 
OCF4 CO 10 
OCF6 50 
OCF7 SF 
OCF8 5E 
OCF9 59 
OCFA 
OCFA 58 

OCFB E8 OE33 R 
OCFE E8 005A R 

0001 E8 0000 E 

C page 

.**************************************************************************** , 

init 

6/26/85 
10/24/85 
12/31/85 

cwp 
gkn 
gkn 

Moved allocation of additional rb's to 14_init. 
Added conditional assembly to support Zenith 120 
Fixed SR5 bug for setting the number of drives to 
less than the REAL number. 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C bpb_buffer 
C Trace equ 

equ 
o 

$ Start of initilization code. 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

init_vdisk: 
mov ; Init this here 

;Here we correct a bug in the pc rom bios. The bug is that int 10h, 
;function 3 (read cursor position & type) returns the value for a color 
;monitor cursor regardless of whether a color or monochrome monitor ;s 
;being used, unless the cursor has been previously set usin~ int 10h, 
;function 1. The fix, of course, is to set the cursor expllcity. So 
;we do an equipment determination, then set the cursor accordingly. 
set_curs: 

He for_z120 
push ax 
int 11h ;equipment determination--

and al,30h 
; takes no input parameters 
;bits 4 & 5 on means monochrome--

cmp al,30h ; anything else is color. 
jnz colorJllon ;process only if monochrome 
push cx 
push si ;these three destroyed by int 10h 
push di 
push bp 
mov cX,OcOdh ;monochrome cursor 
mov ah,1 ;set cursor 
int 10h ;video 
pop bp 
pop di 
pop s; 
pop cx 

colorJllon: 
pop ax 
endif ; for _z120 

call vd;sLinit 
call FindOrive Find out what outside world thinKS we are. 

write 'Return from find drive. 
writebyte our_drive 

Our drive is ' 

writeln ' , 

call Go forth and intilize level 4. 

) 
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0004 2E: 8E 06 0087 R 
0009 2E: BB IE 0085 R 
OOOE AD 0012 R 

0011 8A 26 001B R 
0015 FE C4 
0017 3A EO 
0019 76 05 
001B 8A C4 
0010 A2 0012 R 
0020 
0020 2A 06 001B R 
0024 26: 88 47 00 
0028 A2 OOOA R 

002B 80 16 041B R 
002F 26: 89 57 12 
0033 26: 8C 4F 14 

0037 Al 0098 R 
003A 05 098C 
0030 A3 0096 R 

0040 Al 0098 R 
0043 26: 89 47 DE 
0047 26: 8C 4F 10 

0057 E9 0588 R 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C ok_dr: 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

writeln 'Back from lLinit' 

mov es,cs:rh_sef mov bx,cs:rh_of 
mov al ,byte ptr max_drive 

mov ah, our_drive 
inc ah 
cmp ah, al 
jbe ok_dr 
mov al, ah 
mov byte ptr max_drive, al 

sub a 1, our_drive 
mov es:[bx].IUnitCount, al 
mov dev_name,al 

lea dx, bgb-ptr_table 
mov es:bp -ptr_off[bx],dx 
mov es:bpb-ptr_seg[bx],cs 

;restore es:bx to request header 

;~et maximum number of drives 
; **Start of bug fix (12-31-85) 
;get number of drives in system 
;drive number starts with 0 
;who has more drives ? 
;If we do, jump 
; If DOS does, 
;save it 
;***End of SR5 bug fix (12-31-85) 
;Any drives left 
;return number of drives 
;set number of drives in header 

; Point to bpb pointer table 

The following code fixes a bug in DOS 2.x. When a single file 
contains both block and serial drivers, DOS 2.x does not correctly 
allocation memory. Hence, we allocate memory for it. 

mov 
add 
mov 

ax, my_end 
ax,(OOS_disk_entry_size*def-fflax_drive) 
your_end ,ax Offset for other's, 

mov ax, my_end 
mov es:word ptr [bx].IOriverEnd,ax Offset of end of driver 
mov es:word ptr (bx+2],IOriverEnd,cs 

write 'Drive end is at ' 
writeint cs 
write '.' 
writeint ax 
writeln ' , 

status done,noerror,O ;set status word (done,noerror) 
jmp exit 

) 
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005A 
005A B4 30 
DOSe CO 21 

DOSE 3C 03 
0060 7213 

0062 06 
0063 8E 06 0087 R 
0067 8B IE 0085 R 
006B 26: 8A 57 16 

006F B4 52 
007l CD 21 
OD73 EB 09 

OD75 
OD75 06 
OD76 84 52 
0078 CD 21 

OD7A 26: 8B 57 10 
OD7E 
OD7E 88 16 OOlB R 

0082 B6 00 

e 
e 
e 
C 
e 
C 
C 
C 
C 
e 
e 
e 
C 
e 
C 

: .. 
: .. , ... 
: .. 
: .. 
: .. 
: .. 
: .. 
: .. , ... , ... , 

FindDrive. FindDrive first finds the offset of our drive by 
looking at the drive parameter blocks for each of the drives 
until we find one that returns not there (OFFH). This value 
is stored in variable our_drives. We then check the int13_loaded 
flag to see if we just loaded int 13. If we did, we're done. 
If not, then we must remap the drives mapped by int13 from 
the default drivers to our own. 

"Piece of cake, trust me." 
S. Dillion, 1984 

C FindDrive 
C 

proc 
mov 

near 
ah, DOS_VERS 

C 
C 
e 
e 
e 
e 
C 
C 
C 
C 
C 
e 
C 
C 
C 
C 
e 
e 
e 
e 
c 
c 
C 
C 
C 
c 
e 
e 
e 
c 
c 
c 
c 
c 
c 
e 
c 

fdlO: 

fd20: 

int 

cmp 
jb 

push 
mov 
mov 
mov 

mov 
int 
jmp 

push 
mov 
int 

21H 

al, 3 
fdIO 

es 
es, rh_sef bx, rh_of 
dl, es:[bx].IOurDrive 

ah,GET_IN_VARS 
21H 
short fd20 

es 
ah,GET_IN_VARS 
21H 

See what version we looking at 

AL contains major version 
Not DOS 3.x, process old way 

Get request block 

Get unit count 

Get pointer to internal vars 
Do it. 

; Get pointer to internal vars 
; Do it. 

es:bx now points to DOS variables. We use two fields: 
last_drive, which at this point in the DOS initilization 
process is the index of the last drive installed by 
the previous driver; and dpb_chain which is the chain 
of disk paramter blocks used by DOS to map from DOS 
drive letter to driver address, driver drive number. 

mov dX,es:[bx). last_drive 

mov our_drive,dl 
write 'Drive at offset' 
mov dh,O 
writeint 
writel n ' , 

dx 

Number of drives in system 

Stash it 

Remap DOS drivers for floppies mapped by boot program. 
We need to check floppies A and B and the hard disk 
whose drive we need to detirmine. This remapping is 

) 
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0084 C6 06 0090 R FF 
0089 C6 06 0091 R FF 
008E C6 06 0092 R FF 

0093 B4 Fl 
0095 BO 00 
0097 CO 13 

0099 80 FA CO 
009C 72 40 
009E 80 FA FF 
OOAI 74 3B 

DOA3 06 
OOM 53 
DOA5 C6 06 0090 R 00 
OOAA 26 C4 37 
OOAO 26 C6 44 01 CO 
00B2 26 8C 4C 14 
00B6 26 C7 44 12 0000 

DOBC CO 11 
DOBE A8 01 
OOCO 75 lA 

ODC2 26: C4 74 18 
00C6 FE C2 
00C8 C6 06 0091 R 01 
OOCO 26 C6 44 01 Cl 
0002 26 8C 4C 14 
0006 26 C7 44 12 0000 

OOOC 
OOOC 5B 
0000 07 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C fd25: 
C 
C 
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done by three steps, first setting the remapped variable 
to the DOS drive number (A:=O), second setting the 
dpb driver address to point to ourse1eves, and third 
settin9 the dpb_UNIT field to the drive number + OCOH. 
Final values of remapped are: 

mov 
mov 
mov 

remappedl = 0 if A: is mapped virtual, OFFH if not 
remapped2 = 1 if B: is mapped virutal, OFFH if not 
remapped3 = drive number for hard disk (C:=2) if mapped. 

remappedl,OFFH 
remapped2,OFFH 
remapped3,OFFH 

Nothing remapped 
Nothing remapped 
Nothing remapped 

First check the floppies, if A: is not mapped, we 
skip B:. If A: is mapped, we remap it for the driver 
and check B: 

mav 
mav 
int 

cmp 
jb 
cmp 
je 

push 
push 
mov 
les 
mov 
mov 
mov 

int 
test 
jne 

1es 
inc 
mav 
mov 
mav 
mav 

pop 
pop 

ah, OFlH 
a1, 0 
13H 

dl,OCOH 
fd30 
d1, OFFH 
fd30 

es 
bx 

Get drive mapping 
Floppy drive 0 
00 it 

Is it mapped to network? 
No 
Is it not mapped 
Ves 

remappedl, OH 
si, es:dword ptr [bx).dpb_chain Get pointer to entry for 0 
es:[si).dpb_UNIT, OCOH 
es:[s~).dpb_dr!ver_addr.segp,cs 
es:[sl).dpb_drlver_addr.off, 0 

llH 
a1, 1 
fd25 

si, es:[si).dpb_next_dpb 
d1 

Is there a floppy in sys 
Ves, go on 

; dpb for drive b: 

remapped2, IH 
es:[si).dpb_UNIT, OCIH 
es:[s~).dpb_dr~ver_addr.segp,cs 
es:[sl).dpb_drlver_addr.off, 0 

For drive b: 
second remapping 

bx 
es 

) 
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C page 
C 
C Remap DOS drivers for hard disk mapped by boot program. 
C We first see if drive 80 is mapped virtual. If it is 
C then we need to see what DOS drive the hard disk is mapped 
C in as. Note that we assume the IBM PC DOS ordering of 
C floppies followed by hard disks. 
C 

fd30: OOOE C 
C write1n 'Try drive 2' 

OOOE B4 Fl C mov ah, OFlH Get drive mapping 
OOEO BO 80 C mov a1, 80H Hard disk 0 
00E2 CO 13 C int 13H Do it 

C 
C write 'returned ' 
C writebyte d1 
C write1n ' , 
C 

00E4 80 FA FF C cmp dl, OFFH Is it not mapped 
00E7 74 05 C je fd33 Yes 
00E9 80 FA CO C cmp d1,OCOH Is it mapped to network? 
OOEC 77 03 C ja fd35 No 
OOEE C fd33: 
OOEE EB 41 90 C jmp fd80 

C 
C Get the number of floppies from the switches. Note 
C the special rules in the case of 0 and 1 floppies. 
C 

fd35: OOFl C 
OOFl CD 11 C int llH ; Equipment detirmination 

C write 'Equip returns ' 
C writeint ax 
C writeln 
C 

00F3 A8 01 C test al, 1 Is there no drive? 
00F5 75 04 C jne fd40 
00F7 B4 02 C mov ah,2 DOS thinks minimum 2 
00F9 EB 12 C jmp short fd50 
OOFB C fd40: 
OOFB 8A EO C mov ah,al 
OOFO 80 E4 CO C and ah,OCOH Get top two bits 
OEOO Bl 06 C mov c1, 6 6 bits 
OE02 02 EC C shr ah,c1 
OE04 FE C4 C inc ah 
OE06 80 FC 02 C ~mp ah,2 
OE09 73 02 C Jae fd50 
OEOB B4 02 C mov ah,2 
OEOO C fd50: 

C write 'Floppies = ' 
C writebyte ah 
C writeln ' , 
C 
C 
C We now walk down the dpb chain to find the dpb for the 
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OEOD 26: C4 37 
OElO 8A CC 
OEl2 32 ED 

OEl4 
OEl4 26: C4 74 18 
OE18 E2 FA 

OElA SA D4 
OElC 80 C2 CO 

OElF 26 88 54 01 
OE23 26 8C 4C 14 
OE27 26 C7 44 12 0000 
OE2D 88 26 0092 R 

OE31 
OE3l 07 
OE32 C3 

C 
C 
C 
C 
C 
C 
C fd60: 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C fd80: 
C 
C 
C FindDrive 

) 
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hard disk. AH contains the number of floppies. 

1es si, es:dword ptr [bx).dpb_chain ; Get pointer to entry for 0 
mov cl, ah 
xor ch,ch Convert count to 16 bits 

les si, es:[si).dpb_next_dpb' 
Get hard disk dpb 

loop fd60 

write 'Dpb = ' 
writeint es 
write '.' 
writeint si 
writeln ' , 

Finally there, so remap it. We assume only one hard 
disk is mapped to be virtual. A real hard disk 
can still be mapped from 81H to 80H. AH still contains 
the number of floppies. 

mov 
add 

d1, ah 
dl, OCOH ; Calculate correct unit number 

mov es:[si).dpb_UNIT. dl 
mov es:[si).dpb_driver_addr.segp,cs 
mov es:[si).dpb_driver_addr.off, 0 
mov remapped3, ah ; Drive number of remapped drive 

pop es 
ret 
endp 

) 
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OE33 

OE33 

OE33 50 
OE34 53 
OE35 51 
OE36 56 
OE37 57 
OE38 IE 
OE39 06 
OE3A OE 
OE3B IF 

OE3C B9 OOlA 
OE3F BE 0000 
OE42 BF 0000 
OE45 

OE45 80 84 OOOB R 
OE49 89 85 041B R 

OE40 C7 84 OOOB R 0200 
OE53 C6 84 0000 R 02 
OE58 C7 84 DaDE R 0001 
OE5E C6 84 OOEO R 02 
OE63 C7 84 OOEI R 0070 
OE69 C7 84 OOE3 R 0200 
OE6F C6 84 00E5 R FC 
OE74 C7 84 ODE6 R 0002 
OE7A C7 84 OOE8 R 0009 
OE80 C7 84 OOEA R 0002 
OE86 C7 84 OOEC R 0000 
OE8C C6 84 OOEE R FF 

C page 
C ;----------~--------------------------------------------------------------------
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

This is the initialisation code for Vdisk. It is is responsible for: 
1. initialisin9 vdisk's internal drive and address tables, and the internal 

vdisk variables. 

._------------------------------------------------------------------------------, 

proc 

push 
push 
push 
push 
push 
push 
push 
push 
pop 
assume 

near 

ax 
bx 
ex 
si 
di 
ds 
es 
cs 
ds 
ds:cseg 

write 'In init ' 
writeint cs 
writeln ' , 

;set DS up to VOISC segment 

Initialize the bpb table and the bpb pointer table. 

mov cx, length bpb_table 
mov si ,0 ; init all bpb's 
mov di ,0 

V5_bpb_loop: 

lea ax,bpb_table[si] ; Set pointer table 
moy bpb-ptr_table[di] ,ax 

Initlize bpb to look like a double sided floppy. 

moy 
mov 
mov 
mov 
mov 
mov 
mov 
moy 
moY 
moy 
moy 
mov 

word ptr bpb_table[si].BBytesPerSect,200H 
byte ptr bpb_table[si].BSectPerClust,2 
word ptr bpb_table[si].BResvSeet,l 
byte ptr bpb_table[si].BFAtCount,2 
word ptr bpb_table[si].BDirEntries,70H 
word ptr bpb_table[si].BSectCount,2dOH 
byte ptr bpb_table[si].BMediaOesc,OFCh 
word ptr bpb_table[si].BFATSize,2 
word ptr bpb_table[si].BSectsPerTrack,9 
word ptr bpb_table[si].BHeadCount,2 
word ptr bpb_table[si].BHiddenSects,O 
byte ptr bpb_table[si].BMediaChanged,LOW MediaChanged 

) 
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OE91 C6 84 OOEF R FE C mov byte ptr bpb_table[siJ.BPriFS, OFEH 
OE96 C6 84 OOFO R 00 C mov byte ptr bpb_table[siJ.BSecFS, 0 
OE9B C6 84 oon R 52 C mav byte ptr bpb_table[siJ.BPriRead, ReadState 
OEAO C6 84 00F2 R 57 C mov byte ptr bpb_table[siJ.BPriWrite, WriteState 
OEA5 C6 84 00F3 R 20 C mov byte ptr bpb_table[si].BSecRead, NotUsedState 
OEM C6 84 00F4 R 20 C mov byte ptr bpb_table[siJ.BSecWrite, NotUsedState 
OEAF C6 84 OaFS R 00 C mov byte ptr bpb_table[siJ.BPriErr, ve_oK 
OEB4 C6 84 00F6 R 00 C mav byte ptr bpb_table[siJ.BSecErr, ve_oK 
OEB9 C6 84 00F7 R 20 C mav byte ptr bpb_table[si].BFileType,' , 
OEBE C6 84 00F8 R 20 C mav byte ptr bpb_table[siJ.BFileSubType,' 
OEC3 C6 84 00F9 R 00 C mav byte ptr bpb_table[si].BAccess,O 
OEC8 C6 84 OOFA R 00 C mav byte ptr bpb_table[si].BShr,O 

C 
OECD 83 C6 20 C add si, type bpb 
OEDO 83 C7 02 C add di, type bpb_ptr_table 
OED3 49 C dec cx 
OED4 74 03 C jz V5-J'a 
OED6 E9 OE45 R C jmp V5_bpb_loop 
OED9 C V5-Ja: 

C 
C 
C writeln 'End init' 
C 

OED9 07 C pop es ;restore the original registers 
OEDA IF C pop ds 
OEDB SF C pop di 
OEDC 5E C pop si 
OEDD 59 C pop cx 
OEDE 58 C pop bx 
OEDF 58 C pop ax 

C 
OEED C3 C ret 

C 
C vdisLinit endp 
C 
C endif 

OEE1 CSEG ends 

end 
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Macros: 

N a m e Lines 

BNZ 3 
FLIP. 1 
LCALL 2 
STATUS 15 
WRITE 9 
WRITEBVTE 6 
WRITEINT . 6 
WRITELN 9 

Structures and Records: 

N a m e Width /I fields 
Shift Width Mask Initial 

BLOCKO •... ODIE 0000 
BOJUMP ... 0000 
BOO EM 0003 
BOBVTESPERSECT OOOB 
BOSECTPERCLUST 0000 
BORESVSECT . OOOE 
BOFATCOUNT . 0010 
BODIRENTRIES 0011 
BOSECTCOUNT 0013 
B(JIIEDIADESC 0015 
BOFATSIZE 0016 
BOSECTSPERTRACK 0018 
BOHEADCOUNT OOlA 
BOHIDOENSECTS 001C 

BOOT-RECORO 0200 OOOC 
B_CODE •.. 0000 
B_ID .... OlCO 
B_VPB_SPC 0105 
B_VPB_CSF 0106 
B_VPB_VOLSS 0107 
B_VPB_NFATS 01D9 
B_VPB~F .. OIDA 
B_VPB_DAT"-SS OlDC 
B_VPB~DC OlOE 
B_VPB_SPF OlEO 
B_VPB_DIILSS . 01El 
BJILLER ... OlE3 

BPB I ••••• 0020 0018 
BBVTESPERSECT 0000 
BSECTPERCLUST 0002 
BRESVSECT 0003 
BFATCDUNT 0005 
BDIRENTRIES 0006 
BSECTCOUNT . 0008 
BMEDIADESC . oooA 
BFATSIZE .. oooB 
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BSECTSPERTRACK 
BHEAOCOUNT . . 
BHIOOENSECTS • 
BMEolACHANGEO 
BPRIFS • . 
BSECFS •. 
BPRIREAO . 
BPRIWRITE 
BSECREAO . 
BSECWRITE 
BPRIERR . 
BSECERR . 
BFILETYPE . 
BFILESUBTYPE 
BACCESS .. 
BSHR .... 

BUILO_BPB_RH . 
BPBRH .•. 
BPBMEOIAOESC 
BPBTEMPBUFFER 
BPBBPBPOINTER 

OPB .•.... 
OPB_ORIVE . . 
OPB_UNIT ... 
oPB_SECTOR_SIZE . 
OPB_CLUSTERJMASK . 
OPB_CLUSTER_SHIFT 
OPB_FIRST_FAT . . 
oPB_FAT_COUNT . . 
OPB_ROOT_ENTRIES . 
OPB_FIRST_SECTOR . 
OPB...JI'IALCLUSTER 
OPB_FAT_SIZE . . 
OPB_OIR_SECTOR . 
OPB_ORIVER....AOOR 
OPBJMEOIA ... 
OPB_FIRST....ACCESS 
OPB-HEXT_OPB . . 
OPB_CURRENLOIR 
OPB_OIR_TEXT . 

ETNA-OIM .. 
EOCOOE ...• 
EOSUBCOOE .. 
EOOR I VENUM . . 
EOFILETYPE . . 
EoFILESUBTYPE 
EOACCESS . 
EOSHR . 
EOSIZE . • 
EOFILLER . 

INILRH .. 
IRH ... 
IUNlTCOUNT 
IORIVERENO 

0000 
OOOF 
0011 
0013 
0014 
0015 
0016 
0017 
0018 
0019 
OOlA 
OOlB 
OOlC 
0010 
DOlE 
OOlF 
0016 0004 
0000 
0000 
OOOE 
0012 
005E 0012 
0000 
0001 
0002 
0004 
0005 
0006 
0008 
0009 
OOOB 
0000 
OOOF 
0010 
0012 
0016 
0017 
0018 
OOlC 
DOlE 
0012 0009 
0000 
0001 
0002 
0004 
0005 
0006 
0007 
0008 
OOOC 
0017 0005 
0000 
0000 
OOOE 
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I BPBARRAY 0012 
IOURoRIVE 0016 

POINTER .. 0004 0002 
OFF 0000 
SEGP . . . . 0002 

REQUESTJfEADER 0000 0005 
RHLENGTH .. 0000 
RHUNIT ••• 0001 
RHCOMMANDCODE 0002 
RHSTATUS ••. 0003 
RHDOSRESV .. 0005 

Segments and Groups: 

N a m e Size Align Combine Class 

CSEG •. . .... OEE! PARA PUBLIC 'CODE' 

Symbols: 

N a m e Type Value Attr 

ALLOC...MORLRBS L NEAR 0000 CSEG External 
ALT222 .. L WORD 0020 CSEG Global 
ATIRIBUTE L WORD 0004 CSEG 

BAD_BPB L NEAR 099B CSEG 
BIOS_ERROR L BYTE 04CF CSEG 
BLOCK_SIZE L WORD OOAF CSEG 
BPB1 •.. N PROC 08FD CSEG Length = 01B1 
BPBA_PTR .. Number 0012 
BPBA.-PTR_LEN Number 0004 
BPB_BUFFER . NEAR OCDC CSEG 
BPB_ON_DISK Number 0000 
BPB_PTR_OFF Number 0012 
BPB_PTR_SEG Number 0014 
BPB_PllLTABLE L WORD 041B CSEG Length = OOlA 
BPB_TABLE L 0020 OODB CSEG Length = OOIA 
BPRIDIM Number 0001 
BREAK-CALL . Number 001B 
BR-ADDR_O Number OOOE 
BR-ADDR_1 Number 0010 
BR-ADDR_LEN Number 0004 
BSECDIM .. Number 0002 
BUILD_BPB L NEAR OSEO CSEG 
BYTES_PER_SECTOR L WORD OOAD CSEG 

CANCELSPECIAL L NEAR 0573 CSEG 
CHECK-FAT L NEAR OM6 CSEG 
CLICK_ON .. L WORD 0014 CSEG Global 
CODLLEN .. Number OlCO 
COLOR...MON L NEAR OCFA CSEG 
COMPSTATE Number 0043 
CONTROL_WORD L WORD 009A CSEG 



) 
Microsoft (R) Macro Assembler Version 4.00 
network_virtual_disk_driver 

10/25/86 13:58:00 
Symbols-4 

COPY..2 ... 
COPLBPB .. 
COPYJALBPB 
COUNT 
COUNLLEN 

OBJLAG 
OEFJilALDRIVE 
DEV_INT 
DEV_NAME .. 
DELSTRATEGY 
OIRSTRLEN 
DISKIO_CALL 
0010 .... 
DOS_BUILD_BPB 
DOS_OISK_ENTRV_SIZE 
OOS_INIT ... 
OOS_INJLUSH .. 
DOS_IN_STATUS 
OOS_IOCTL_IN . . 
OOS_IOCTLOUT 
OOSJlEOIA_CHECK 
DOS_OUTPUT . . 
OOS_OULFLUSH 
OOS_OULSTATUS . 
OOS_OUT_VERIFV . 
~OS_READ . . . . 
OOS_REAOJJOWAIT 
OOS_VERS .. 
00UBLE_9_BPB 
DO_FUNCTION 
00_INL1A . 
OPBSIZ . . . 
DPB_CHAIN 
DRIVERS_CHAIN 
DRIVER_BUSY 
DRIVER_END .. 
OTA .... . 
DT~LEN .. . 

END_SPEC IAL.Ji I 
ENO_SPECIAL_LO 
EQUIP_CALL 
EXIT . 

FALSE 
FOlD 
FD20 
F025 
F030 
F033 
F035 
FD40 
F050 

L NEAR OA9F 
L NEAR 0963 
L NEAR OA8E 
Number 0012 
Number 0002 

CSEG 
CSEG 
CSEG 

L BYTE 001A CSEG Global 
Number 001A 
L NEAR 051B CSEG 
L BYTE OOOA CSEG 
L NEAR 0500 CSEG 
Number 0040 
Number 0013 
L NEAR 079A CSEG 
Number 0002 
Number OOSE 
Number 0000 
Number 0007 
Number 0006 
Number 0003 
Number OOOC 
Number 0001 
Number 0008 
Number OOOB 
Number OOOA 
Number 0009 
Number 0004 
Number 0005 
Number 0030 
L 0020 04AF CSEG 
L NEAR 0578 CSEG 
N PROC OCD4 CSEG Length = 0008 
Number DOSE 
Number 0000 
Number 0017 
L BYTE 0083 CSEG Global 
L NEAR 0000 CSEG External 
Number OOOE 
Number 0004 

L WORD 008E 
L WORD 008C 
Number 0011 
L NEAR 0588 

Number 0000 
L NEAR 0075 
L NEAR 007E 
L NEAR OOOC 
L NEAR OODE 
L NEAR OOEE 
L NEAR OOFl 
L NEAR OOFB 
L NEAR OEOO 

CSEG 
CSEG 

CSEG 

CSEG 
CSEG 
CSEG 
CSEG 
CSEG 
CSEG 
CSEG 
CSEG 

) ) 
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FD60 .•. L NEAR OE14 CSEG 
FD80 •.. L NEAR OE31 CSEG 
FINooRIVE N PROC 005A CSEG Length = 0009 
FORJ120 Number 0000 
FUNTAB L BYTE 04F3 CSEG 

GD1 .. L NEAR OC72 CSEG 
GD2 L NEAR OC76 CSEG 
GET_DRIVE N PROC OC66 CSEG Length = 0011 
GET] I LLSERVER N PROC OC61 CSEG Length = 0005 
GET_IN_VARS Number 0052 
GET_TOO N PROC OC77 CSEG Length = OOlA 

HALF_CLICK N PROC OC9l CSEG Global Length = 0000 

11 L NEAR 0725 CSEG 
12 L NEAR 0757 CSEG 
13 L NEAR 0748 CSEG 
14 L NEAR 0770 CSEG 
IS L NEAR 07lD CSEG 
16 L NEAR 0740 CSEG 
10 L BYTE 00B9 CSEG 
102 L NEAR 09BA CSEG 
IDLOOP . L NEAR 09AC CSEG 
ID_LEN . Number 0015 
IN1 L NEAR 078C CSEG 
INILVDISK L NEAR OCDC CSEG 
INPUT L NEAR 06ES CSEG 
INTERRUPT L WORD 0008 CSEG 
INL1~1 L WORD 0094 CSEG 
INLIA_2 Number 1E2B 
INLINS L WORD OC07 CSEG 
IN]LUSH L NEAR OSE5 CSEG 
IN_LIMIT L NEAR 070F CSEG 
IN_STAT L NEAR OSES CSEG 
IOB_INIT . Number 0004 
IOB~EAD . Number 0001 
lOB_SPECIAL Number 0003 
lOB_SWITCH . L BYTE 0089 CSEG 
lOB_TIMEOUT L WORD 008A CSEG 
lOB_WRITE Number 0002 
IOCTLIN . L NEAR OSES CSEG 
IOCTLOUT L NEAR 05ES CSEG 
IO_FS L BYTE OOAA CSEG 
IO_L1MIT . Number 0020 
IO~ETURN L NEAR 07E8 CSEG 
IS_20 .. L NEAR 094F CSEG 

KBDIO_CALL Number 0016 

LLINIT LNEAR 0000 CSEG External 
L4_VARS V awORO 0000 CSEG External 
LASLDRIVE Number 0010 
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MADLBPB • L NEAR 0981 CSEG 
MAP_INT Number OOFD 
MARKER •. L BYTE OOCE CSEG 
MACDRIVE L WORD 0012 CSEG 
MCI L NEAR 05CE CSEG 
MD .... Number 0000 
MD_LEN ..•. Number 0001 
MEDIACHANGED . Number -0001 
MEDIADONTKNOW Number 0000 
MEDIANOnOUCHED Number 0001 
MEDIA-CHECK L NEAR 05B3 CSEG 
MEDIA..DESC L BYTE 00A8 CSEG 
MORE~BS . L WORD 001C CSEG Global 
MOUNTCOOE Number 0001 
MLEND .. L WORD 0098 CSEG Global 

NC~EAD L NEAR 0000 CSEG External 
NO_INPUT. L NEAR 05E5 CSEG 
NEXLDEV . L WORD 0000 CSEG 
NIBI'LOEM . L BYTE 0003 CSEG 
NIL Number 0000 
NOPCODE Number 0000 
NORMALBPB L NEAR 0908 CSEG 
NORMALFAT . L NEAR OA5l CSEG 
NORMALINPUT . L NEAR 0797 CSEG 
NOTBUSV L NEAR 0554 CSEG 
NOTHING_TO_DO L NEAR 07E8 CSEG 
NOTMOUrHEDTVPE Number 0020 
NOTUSEDSTATE Number 0020 
NOL20 ... L NEAR 09A6 CSEG 
NOLBAD_BPB L NEAR OA21 CSEG 

02 L NEAR 0682 CSEG 
03 L NEAR 0691 CSEG 
04 L NEAR 06BO CSEG 
05 L NEAR 0657 CSEG 
06 ..• L NEAR 0670 CSEG 
OEM.-NAME .. L BYTE 00B1 CSEG 
OK_BPB_SOJAR L NEAR OA15 CSEG 
OICDR L NEAR 0020 CSEG 
OLD_lLVECTOR L DWORD OOAO CSEG 
OLD_13_VECTOR L DWORD 009C CSEG 
OLD_lB_VECTOR L DWORD 00A4 CSEG 
OUR_DRIVE L BYTE 001B CSEG Globa 1 
oun ... L NEAR 06BF CSEG 
DUTZ ••• L NEAR 06E4 CSEG 
OUTPUT •• L NEAR 060F CSEG 
OULFLUSH L NEAR 05E5 CSEG 
OULSTAT . L NEAR 05F9 CSEG 
OULVERIFY L NEAR 060F CSEG 

PRINLBYTE L NEAR 0000 CSEG External 
PRINLCHAR L NEAR 0000 CSEG External 
PRINLCRLF L NEAR 0000 CSEG External 
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PRINTJlEX L NEAR 0000 CSEG External 
PRINLSTRING L NEAR 0000 CSEG External 
PRINLWORD L NEAR 0000 CSEG External 

RBB1 L NEAR 0819 CSEG 
RBB2 L NEAR 084A CSEG 
RBB3 L NEAR 085A CSEG 
RBB4 LNEAR 08B9 CSEG 
RBB5 L NEAR 0872 CSEG 
RBB6 L NEAR 08EC CSEG 
RBB7 L NEAR 08DE CSEG 
RBB8 L NEAR 083F CSEG 
RBB9 . L NEAR 0885 CSEG 
RB_BUSY L BYTE 0084 CSEG Global 
RB_PTR . V OWORD 0000 CSEG External 
RDIO •. L NEAR OC2A CSEG 
ROll .. L NEAR OC47 CSEG 
RDI2 •. L NEAR OC50 CSEG 
READSTATE Number 0052 
READ_DISLINFO N PROC OC18 CSEG Global Len8th = 0049 
REALBUILD_BPB N PROC 07F3 CSEG Length ~ 01 A 
REMAPPED1 L BYTE 0090 CSEG Global 
REMAPPED2 L BYTE 0091 CSEG 
REMAPPED3 L BYTE 0092 CSEG 
RELBYTE .. Number OOOE 
RH_BPB_PTR . L awORO 04EF CSEG 
RH_BUFFER L DWORD 04EB CSEG 
RH_COMMANO_CODE L BYTE 04DF CSEG 
RH_LEN .... L BYTE 0400 CSEG 
RHJ1EDIA_DESC L BYTE 04EA CSEG 
RH_OFF ... L WORD 0085 CSEG 
RH.-RESV L BYTE 04E2 CSEG Length ~ 0008 
RH_SEG ... L WORD 0087 CSEG 
RH_STATUS L WORD 04EO CSEG 
RH_UNILCOOE L BYTE 04DE CSEG 
RTY~UM .. L WORD OOIE CSEG Global 

SAVLDRIVE • L BYTE 00A9 CSEG 
SECRELBIAS Number 1776 
SETIOBSW .. F PROC OC9E CSEG Length = OOlC 
SET_CURS ..• L NEAR OCE2 CSEG 
SET_END_SPECIAL N PROC OCBA CSEG Length = OOlA 
SHORLBAD_BPB L NEAR OA8B CSEG 
SINGLL8_BPB . L 0020 046F CSEG 
SINGLL9_BPB . L 0020 048F CSEG 
SPECIALDRIVE L BYTE 0093 CSEG 
SPKILENABLE Number 0002 
SPKR_PORT Number 0061 
SP_SAVE .. V WORD 0000 CSEG External 
SRH Number 0000 
SRH_CCD]LD Number 0002 
SRH_LEN Number 0000 
SRHJ.EN_FLD Alias SRH 
SRH.-RESJLD Number 0005 
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SRH_STA.-FLO Number 0003 
SRH_UCO_FLO Number 0001 
SSN Number 0014 
SSN_LEN Number 0002 
SS_SAVE V WORD 0000 CSEG External 
STACICTOP L NEAR 0000 CSEG External 
STACICUSE V BYTE 0000 CSEG External 
STRATEGY L WORD 0006 CSEG 

TEMP_BPB . L 0020 044F CSEG 
TIMEOUT L WORD 0022 CSEG Global 
TIMER_CTRL Number 0043 
TIMER_TWO Number 0042 
TIMER2ERO Number 0040 
TRACE Number 0000 
TRUE ... Number FFFF 
TYPLBPB • L WORD OOAB CSEG 

UNITS Number 0000 
UNITS_LEN Number 0001 
UNMOUNTCOOE Number 0002 

V5_BPB_LOOP L NEAR OE45 CSEG 
V5_JA L NEAR OE09 CSEG 
VOISICINIT . . . N PROC OE33 CSEG Length = OOAE 
VOISICINIT_LABEL LNEAR OE33 CSEG 
VOISICIO . L NEAR 0000 CSEG External 
VOSK ..•. F PROC 04F3 CSEG Length = OOCO 
VO..NOTBUSY . L NEAR 060C CSEG 
VERS3 ... Number 0000 
VERSION L BYTE 0024 CSEG 
VE_BAO_BLOCK Number 0006 
VLBAO_OISK Number 0008 
VE_BAO..MACHINE Number 0003 
VLCLIENLABORT Number OOOC 
VLILLEGALOP Number 0002 
VLINTERNAL .. Number OOOC 
VLLEVEL4 Number OOOA 
VE-NO_OESCR-WRITE Number 0007 
VE-NO_DRIVE Number 0001 
VE..HO-REAO . . Number 0004 
VE-NO_WR ITE Number 0005 
VLOK Number 0000 
VLPROTOCOL Number OOOB 
VE-RESTR I CTI ON Number 0009 
VLTIMEOUT . Number 0000 
VIDEO_CALL . Number 0010 
VP_VOLUNIT V BYTE 0000 CSEG External 
VSUB . N PROC 0563 CSEG Length = 0240 

WOERR L NEAR OB5C CSEG 
WOlD • L NEAR OACO CSEG 
'11011 . L NEAR OBOI CSEG 
'110110 L NEAR OC14 CSEG 
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WOl11 L NEAR 
WDI12 L NEAR 
'11012 , L NEAR 
WD13 ',' L NEAR 
WD14 . , L NEAR 
W1Nomt ... L NEAR 
W1Nomt_ERROR L NEAR 
WR1TESTATE . . Number 
WR ITCD I SIU NFO N PROe 
WRITCnv Number 

YOUR_END L WORD 

??OOOC L NEAR 
110015 L NEAR 
??00l6 L NEAR 
710017 L NEAR 
7100lB L NEAR 
??0019 L NEAR 

2414 Source Lines 
2974 Total Lines 
431 Symbols 

3048B Bytes symbol space free 

o Warning Errors 
o Severe Errors 

OC14 eSEG 
OBFA eSEG 
OADo eSEG 
OAEA eSEG 
OB61 CSEG 
o7AE eSEG 
0707 eSEG 
0057 
OAAE CSEG 
OOOE 

0096 eSEG 

07C6 CSEG 
0924 CSEG 
092E eSEG 
OA66 eSEG 
OAFe CSEG 
OBD9 CSEG 
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Global Length = 016A 

Global 

) 


