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[BI TS 16]
ORG 0
| NT 0x18

TIMES 510-($-$$) DB 0
DW OXAA55
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[BITS 16]

ORG 0

j mp START

CEM I D db " QUASI - Cs"
Byt esPer Sect or dw 0x0200
Sect orsPer Cl ust er db 0x01
ReservedSect or s dw 0x0001

Tot al FATs db 0x02
MaxRoot Entri es dw OxO00EO

Tot al Sect or sSnal | dw 0x0B40

Medi aDescri pt or db OxFO

Sect or sPer FAT dw 0x0009
Sect or sPer Tr ack dw 0x0012
NurmHeads dw 0x0002

Hi ddenSect ors dd 0x00000000
Tot al Sect orsLar ge dd 0x00000000
Dri veNunber db 0x00

Fl ags db 0x00

Si gnature db 0x29

Vol unel D dd OxFFFFFFFF
Vol uneLabel db "QUASI BOOT"

Systen D db "FAT12 "



START:

;. code | ocated at 0000: 7C00,

adj ust segnent

regi st

CX

cl
nov ax, 0x07Co
nov ds, ax
nov es, ax
nov fs, ax
nov gs, ax
; Create stack
nov ax, 0x0000
nov ss, ax
nmov sp, OxFFFF
st
; post message
nov si, nsgLoadi ng
call Di spl ayMessage
LOAD ROOT:
; compute size of root directory and store in
xor CX, CX
xor dx, dx
nmov ax, 0x0020
entry
mul WORD [ MaxRoot Entri es]
directory
div WORD [ Byt esPer Sect or ]
directory
xchg ax, cx
; compute location of root directory and store in
nov al , BYTE [ Tot al FATs]
mul WORD [ Sect or sPer FAT]
FATs
add ax, WORD [ ReservedSect or s]
boot sect or
nov WORD [ dat asector], ax
directory
add WORD [ dat asector], cx
; read root directory into nmenory (7C00: 0200)
nov bx, 0x0200
above boot code
cal | ReadSect or s
; browse root directory for binary image
nov cx, WORD [ MaxRoot Entri es]
nov di, 0x0200
entry
. LOOP:
push CX
nmov cx, 0x000B
name
nov si, | mageNane
push di
rep cnpshb
mat ch
pop di
je LOAD_FAT
pop CX
add di, 0x0020
directory entry
| oop . LOOP
jnp FAl LURE

LOAD_FAT:

ers

32 byte directory
total size of

sectors used by

ax
nunber of FATs
sectors used by
adj ust for

base of root

copy root dir

| oad | oop counter
| ocate first root

el even character

i mage nanme to find

test for entry

queue next



; save starting cluster of boot image

nov si, msgCRLF
call Di spl ayMessage
nov dx, WORD [di + Ox001A]
nov WORD [cluster], dx
cluster
; compute size of FAT and store in "cx"
xor ax, ax
nov al, BYTE [ Tot al FATS]
mul WORD [ Sect or sPer FAT]
FATs
nov CX, ax
; compute location of FAT and store in "ax"
nov ax, WORD [ ReservedSect or s]
boot sect or
; read FAT into nenory (7C00: 0200)
nov bx, 0x0200
boot code
call ReadSect or s
; read image file into menory (0050: 0000)
nov si, nsgCRLF
call Di spl ayMessage
nmov ax, 0x0050
nov es, ax
i mage
nov bx, 0x0000
i mage
push bx
LQAD_| MAGE:
nov ax, WORD [cluster]
pop bx
into
call Cl ust er LBA
LBA
xor CX, CX
nov cl, BYTE [ SectorsPerC uster]
cal l ReadSect ors
push bx
; conpute next cluster
nov ax, WORD [cluster]
cluster
nov CX, ax
cl uster
nmov dx, ax
cluster
shr dx, 0x0001
add cx, dx
nov bx, 0x0200
nmenory
add bx, c¢x
nov dx, WORD [ bx]
from FAT
t est ax, 0x0001
jnz . ODD_CLUSTER
. EVEN_CLUSTER:
and dx, 0000111111111111b
bits
j mp . DONE
ODD_CLUSTER
shr dx, 0x0004

file's first

nunber of FATs
sectors used by

adj ust for

copy FAT above

destination for

destination for

cluster to read
buffer to read

convert cluster to

sectors to read

identify current

copy current

copy current

;divide by two

sum for (3/2)
| ocation of FAT in

i ndex into FAT
read two bytes

t ake | ow twel ve

take high twelve



. DONE

nov WORD [cluster], dx
cnp dx, OxOFFO
file
ib LOAD | MAGE
DONE:
nov si, msgCRLF
call Di spl ayMessage
push WORD 0x0050
push WORD 0x0000
retf
FAI LURE
nov si, nmegFailure
call Di spl ayMessage
nov ah, 0x00
i nt 0x16
i nt 0x19

store new cl uster
test for end of

awai t keypress
war m boot conput er

ERE R S I R R S R R I R I I I R S R R R R I R R I R R R R I R I R O O

1
* Kk k k%

; PROCEDURE Di spl ayMessage
; display ASCI1Z string at "ds:si" via BIOS

rhkkkhkkhkkhkhkhkhkhkhhkhkhhkhkhhhkhhkhhhhkhhhhhhdhhhhhhhhkhhhkhhhhhhhhhhhhhhhhhhkrhhkhhhk

* %k k% k% %
Di spl ayMessage:
| odsb
char act er
or al, al
character
jz . DONE
nov ah, OxOE
nov bh, 0x00
nov bl , 0x07
i nt 0x10
jmp Di spl ayMessage
. DONE
ret

| oad next

test for NUL

Bl OS tel etype
di spl ay page O
text attribute
i nvoke BI OGS

CRE Ik I O R O b S R O R S R I S R S O

’
* k ok k%

; PROCEDURE ReadSect ors
; reads "cx" sectors fromdisk starting at "ax"
"es: bx"

nto nmenory | ocation

rhkkkhkkhkkhkkhkhkkhhkhkhhkhkhhkhkkhhkhkkhhkhkhhkhkkhhkhhhkhkhhkhkhhkhkhhkhkhhkkhhhkkhhhkkhhhkhhhkhhkhkkrkhkkhkk*

ReadSect ors:
. MAIN
nov di, 0x0005
error
. SECTORLOCP
push ax
push bx
push (0'¢
call LBACHS
nov ah, 0x02
nov al, 0x01
nmov ch, BYTE [ absol ut eTr ack]
nov cl, BYTE [absol uteSect or]
nov dh, BYTE [ absol ut eHead]
nov dl, BYTE [DriveNunber]
i nt 0x13

five retries for

Bl OS read sector
read one sector
track

sect or

head

drive

i nvoke BI CS



j nc . SUCCESS ; test for read
error

xor ax, ax ; BICOS reset disk

i nt 0x13 ; invoke BICS

dec di ; decrenent error
count er

pop CX

pop bx

pop ax

jnz . SECTORLCOOP ; attenpt to read
again

i nt 0x18
. SUCCESS

nov si, negProgress

call Di spl ayMessage

pop CX

pop bx

pop ax

add bx, WORD [ Byt esPer Sect or] ; queue next buffer

i nc ax ; queue next sector

| oop . MAI'N ; read next sector

ret

ERE R S S R R S R I I R I I R I R R R S R R I R R I R R I R I I R I O

’
* k k k%

; PROCEDURE Cl usterLBA
; convert FAT cluster into LBA addressing scheme
; LBA = (cluster - 2) * sectors per cluster

ERE R S S R R I I S R I I R I R R R S R R I R R I R R R I R R I R I O

’
* k k k%

Cl ust er LBA:

sub ax, 0x0002 ; zero base cluster
nunber

xor CX, CX

nov cl, BYTE [ SectorsPerC uster] ; convert byte to
wor d

mul CX

add ax, WORD [ datasector] ; base data sector

ret

R R R R R R I I S I R I O R I O R I R S I R R O
1

*kkkk

; PROCEDURE LBACHS

; convert "ax(2; LBA addressing scheme to CHS addressing schene

; absol ute sector (logical sector / sectors per track) + 1

; absol ute head (l ogical sector / sectors per track) MOD nunber

of heads
; absolute track = logical sector / (sectors per track * number of
heads)
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LBACHS:

xor dx, dx ; prepare dx:ax for
operation

di v WORD [ Sect or sPer Tr ack] ; calculate

inc dl ; adjust for sector
0

nov BYTE [ absol uteSector], d

xor dx, dx ; prepare dx:ax for
operation

di v WORD [ NunHeads] ; calculate



nov BYTE [ absol ut eHead], dl
nov BYTE [ absol ut eTrack], al
ret

absol ut eSect or db 0x00
absol ut eHead db 0x00
absol uteTrack db 0x00

dat asector dw 0x0000

cl uster dw 0x0000

| mageNanmre  db "LOADER BIN'

msglLoadi ng db OxOD, OxOA, "Loadi ng Boot Inmage ", 0xO0D,

0x0A, 0x00

nmsgCRLF db 0x0D, Ox0A, 0x00

nsgProgress db ".", 0x00

nsgFai lure db Ox0OD, Ox0A, "ERROR : Press Any Key to Reboot", 0x00

TI MES 510- ($-$$) DB 0

DW OxAA55
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