LINE PROCESSOR PROTOCOL CODE
<Hopper> LPP.NLS



PAGE ;initial constants

nchar £ Qu 30 scharacters per line

nline EQY 24 jnumber of lines per screen

prhase RERN 0000n 3 00000h or 5000h or ?

cphase FEQY AFQ0h > 3F9Ch or 4f90h (with extra ran)

dihbase ERU 40h #hi ord addr. display memory

iptp EQU 458 sdetermines if scroll window aw
3453 for no scroll window, 46B with: requires #2 prom availabl

dtim ERJ 4+408 ydelay time

priObase =31 prbase+40h rcode after interrupt vectors

Prl2base &30 prbase+0800h spage two of progranm

pr3base EJU prbhasa+3C00h spage three of program

xnayx? Eal nchar=-1 smaximum X coordinate

ymaxs B0 nline-1 smaximum y coordinate

moncll EQY 1Fh 3US recalls monitor

monioc EGU 32 sRST 1 address anonitor start

7

Ipesc £3U 18h sline processor escade char

cooresc EQU 3638 Jesc code for big coordinates

hrell Gy Q1h s2ell code

rubout EQU 1778 srubout character

hugchr EQU 3178 Jrev. video D

4

;

? Device names

Fd

kodmek  ERY 17173 sclear parity

hbttns EQU 090h smouse and keyset switches

momsk EQU 3402 ymouse hutton mask

kKstmsk ERQU 0313 7keyseaet mask

7

ad 5QU 093h scontrol address

Xtrig EQU 001R

vyirig U Jo2R scall for vy 4D

admsh EqU 091h scount mid bits

adlsh EQU 092h scount lIsh”’s

adhsb EQT 093h scount higest »its

epcntl  EQU DAQh 7external processor contro

8pX £QU 0Alh Jep transmitter

txbhzy B3V 0018 Jtransmitter ready bit

parity Eq0 17118 sclear parity oit

msk(7 e R 2008

nulline EQU 3768 snull line if in first char

H

; symbols usad in program from DM

amplioc EQU 390h sloc of Data Media proas

tabi EQU dibbases*100h

tabin EQU dis>ase ;anigh order add scramdler tabiz

tabGa aqu 00h 3low order add scrambler table

sdmem EQU 2*nline+tab0 sstart of display memory

gisize EQU nchar+l 7§dytes per display line
7({including "clear" indicator)

tabl EQU nline*dlsizes+sdmen

tsio EQJ 0A1lh jJtransm start i/o

rsioc EQl 0ASh sReceiver start i/o

rdar DR R DASh trecv. read

psio EQU JA%h }cp out

psrd EQu 0ABn sCp status read (0:; dusy, 1: r=ady)

¥sio EQU NDAdh skeyboard start ifo

kswr EQU OAFh skeyb. status write (lights)



SPACE 23

PAGE

Fsrdl
ksrad?2
kKsrd3
kdar
matt
lorst
mskur
dgux
deocuy
dmal
amah
dsio
dcio may
dsrd EQy
dsrdswitch
dbel EqU
dmode EQU

EQQ
£9U
EQu
equ
EQU
EQU
EQ7
£QU
gqU
EQl
Eq0
EQT

mdswep EQU
ndswtty EQY
mdswdisctirl
mdswlp EQU
dssatt £33
dsgrswkey

dsdisvkey

dscppromkey
dsrvy EQU

sCUNSTANTS

arswkey
msknoad EQU
mskad EQU
stndathit
nostndathit
mstag EQ)
rlloc EQQ
r2icc EQU
r3loc EQJ
rvloc EQU
r4loc EQ0U
startxloc

f

cpdvcore
cpnline EQU
rgictine
cpnchar
cpnfunny
cpmreopen
cproutmax
cponlite
cpofflite
cnontite
cmofflite
svdllite EQU

EQU

EQU

GACh
OAEQ
DAFh
0Adh
0Coh
OFEh
0FDh
UEBn
0F9%h
DEBh
OEAD
JEDh
JECh

0E8h

EQU
QEEh
HEION

1B
25
EQU
108
1
EQU
EQU
EQJ
208

358
3573
208
QU
EQU
2F)2h
2FFDh
2FFAh
2FF1h
2FF4h
2FF1h
EQJ

E‘Q’?
nline
ERJ
nchar
EQU
FQj
EQU
EQu
EQJ
EQU
QU
108

;Leyb.
’ keyt’o

status read 1
status rd.

2 {(lights)

3pushbuttons

s<eyb reaad

7display attribute mem.
si/o reset

shardware interre.

sdna
3 dma

mask write

write cursor x
write cursor vy

3dma memory address low

sdma memory address hign

sdma start i/o

sdma clear io

sdma status

0E9h ;dip swich on dma card

srting hell

ydma mode: 1=1ine/ {=page

MODE BUTTINS and DMA 23o0ard sWitch asslganents

7 Mode Buttons and DYA Board SWitch assignments

scp (not graphics) mode pushbutton
sttty (no LP »rot.) mode pushiutton

43

ssScreaen

sLP mode pushbutton

s3d4itch

3~ for

sturn off AD int.
sturn on AD int.

N1B
08

sstart of 23

"i" for
sswitch
sswitch
;sditch
nsn fOr

attr mnen staadout
!120 er
B3 for
"4n for

reverse video

graphics suitch
mask
it

key

_EP transparent mode switch

ﬂfy%

sbit in attr meam for standout

sto turn off attr mem hit
stop of stack

imp instrs for interrupts

sRST 4 jmp, used by MIN for program "Bpn

2FEEhR
141B
4
3528
4B
3735

3758
3fsave"

soption "4" systen reset loc
sdevice code for dwl

s# fisec periods til rereguest

sfunny number to verify CP (not g

sflag for ¢p reopen

9”"?14"@5) hds

smax# cp requests outstanding to EP h%%

31ite indicates cp active
smask to turn off cp lite
s1ite for coordinate mode
smask to turn off coardlnate
display lite

node lite

kevboard switch 1ﬁ¢t¢q}
"disave" option
cp prom exists |G




SPACE 2
sthese next three values will have to he determined.

SPACE 2
rate EQJ 428 ;40B+(9500/5aud rate)
7
nhout £33 2C3h 3ACC =-> Display
co EQU 1E83h 32 => display
cr EQU 0Dh ;scarrage return
PAGE; CUDE IN RAM (2F00R)
0arG 27001

msksat: DS
onsdta 05
okvdtas: DS
cordmds DS
kboflg: DS
progcnts 0S5
proptr: DS
proend: DS
probuf: DS
fstin: OS
secln: DS
scrtop: DS
scrbot: DS
radcnt: OS

mtf: S 1
xIlags:s DS
Xval: Ds sdon’t reorder

Xcurs: J8

Xxcurlos O3

yval: Ds

ycur: DS

ycurlo: DS ", note hi comes before low

curptr: US _ smemory pointer corr. to Xcur,vcur
;xval,vval contain lasst a/d read. xcur,ycur are dejittered

jrowscol corr. to xval,yval.

", note hi comes bDefore iov
11

"
”

N e e N N

B b bt B e ped DO e O b ket s B RS I R B B b e e e el

curntys: D3 1 sscratch for nstlni

ttyx: D35 1 ssaved xpos while positioned
ttyy: DS 1 3(don”t reorder ttyx-ypos)

¥pos? Ds 1 scur. pos for writing chars
vposs: us 1 s(if tracking, is next tty pos.)
posptr: DS 2

massof DS 1 snmaster standout flag

;0 f>r normal, 1 for standout
stndoutf: ns 1 sstandout mode nit storage
sused only for bit in regular memory
sUHITE-JN-BLAZK
;0 when normal, 2008 when standout
sBLACK-OHN-WHITE:
72008 4hen normnal, 0 when standout

swindt: DS i

swindb: DS 1

chars Us 1

ephs0: U5 2

dulbyret: D3 2

epcnt: DS 1

Xbug? Ds 1 jtemp store for X bug pos



URG

P AGE;

epinptrs ns

}don”t reorder grtrackf, grcurf, and curchflag.

e Wy NI

2p in buffer

24 sturn off display at this many
sturn on display at this many

error at this many

sloader lower half byta

sloader memory address

33wl return

334l transfer wvector

DS 1

33 1 ;ycycles adout ever 4 secC.s
;sint. mask

1 scopy digplay to 'save"™ buffer

see chkgrcur.
sgraphics cursor active

1 sgraphes xfer not in progress, may traec!
1 scursor has changed Fracfc
shysteresis const lo bits

shysteresis const hi pits

sfor big coordinates

sdouble incr. or decre.
2
5 sstorage for paranetars

ytop, ybot, nlines

epoutptr: 05
epbuf: 0S8 32
ephend: DS 0
epcldoff EQU
apcldon EQU 10
epclerr EQY 32
1drisbs: D3 1
mars: Ds 2
Awlret: 03 2
dygltry: DS 2
sdont” reorder tintflag, tintcnt
tintflag:
tinteont:
nslk 3 ns 1
disaveflaqg: ns
grcurfs: os 1
grtrackf: DS
curchflag:? s
delio: N5 1
delhis D5 1
coorlo? DS 1
coorhis: 0S5 1
scwdirs: DS 2
scwinptr: s
SCWXpos: JS
rxleft, xright,
;mouse/keysat state
rcurab-maxmouss

curaszs DS
mousesant?
charsnt?
na¥xnpluses?
sxcur: DS
svcurs DS

cphbase jafter "save"

cpcnt: DS 1

cpinptr: as
cpoutptr:? ns
cpepcnt? s
rgoutls: DS 1

cpcksums DS
cphent: DS 1

cpdev: US 1

cpignrf: )8
cpsgnums Ds
cpcntptr: ns .
cpnopnfs: s
Conopvar: 35
cprptcnt? DS
cprptchar: ns
cpoutrvs: DS

sdon”t reordsr next 3
cprgcnt?
scan be
cpeptdent:
rqosagns:
INLT and R5T locs
torg for system reset

grouped together for initialization
1 jcurrent mouse button state

ns 1 3last mouse sent to ep

DS 1 slast (non-mouse) character’s)n
3S 1 ;"or" of mouse >uttons sjﬁgg/{i
1 M s )

! losg S State
display buffer O ster.

2

2

1 sremaining chars expected from ep for cj
1

1

1

2

1

1

1

1

2

ns 1 ;¥ requsests which'

sent to EP (4 of nuffers available)
)S 1 3# of buffers committed (reques
Ds 1 ;seq# corr. to cpoutptr b g

S



ars pra>asse

jmp inita sused for system reset when non-prom version
Jdoesn”t check mdswlp mode button.
sdhen prdase is O (for prons), this isntruction is
soverwritten by the code ORG’d at 0 bhelow

3 RESTART §
ORG 0
out iorst
in ksrdl
Jmo init
5 RESTART 1 (kevboard interrupt)
nseé 8h
imp riloc
2 KWSTART 2 (line receive interrunt)
arg 10h
Jup r2loc
7 KESTART 3 (line transmit interrupt)
Ore 18h
jmp r3loc
7 KESTART 4
174 20h
imp rd4loc
2 RESTART 5
NREG 30h
jmp rbloc

sIor debug startup
URG startxloc
iap 1nits

PAGE; CUDE AT 040h (goes at 704Ch when debugging)
?See Other ™RGY after apenup

ORG pribase
SPACE 2 ; INITIALIZATION
e e e e DD R L 3
b ?
7 AINITIALIZATION ;
; ;
i et it et D L ——————— ;
}
SPACE 2
1nits
in ksrd3l
ani mdswlp 31p button
iz inita
in dsrdswitch 7no, Jjump according to switch settings
rlc
ric
rlc
ani 78 ;sWitcheg "W8", wqn, ugn
ix1i hystartvec
Imp eps99a
i1rita:
mvi a1
out dmode 3set dma to line mode
1xi d,sdmem+1 3init line table
Ixi dpynchar+l 71is one dunmy osvte sefore each line
mvi arnline
1xi hytah0 ;addr of lins tahle
pupZ?
mov My2

inx h



mov m,d

inx h

xchg ;add nchar+l to DE

dad b

Xxchg

dcr a

inz pun 2

Xra a sput null at bsgs. of sach line
out dmal swhile a is zero

out mattsso funny display bits are 9

1xi speustak

myi a,tab0b

out dmah

aut ksio

out rsio

out dsio

mvi a,1Dh

out MSKWr

5ta3 nsX ;ocurrent int. masg¢ kept here
nvi arxtrig :start a/d

out ad

call cendstd jget all standout flags set richt
call vdcir

PAGE 3 Continue Init
initcont:

Xra a 3init epin state

sta apcnt

sta omsdta 750 a zero won“t be sent at start
sta xflag

sta disaveflag

sta rndcnt

sta cordmd

sta swindt

3ta Xpos

sta ypos

sta dello

sta grecurf

1xi hycurab

nov m,a

inx h spousesent

nov nya

inx h scharsnt

mov msa

inx h ;maxmoussa

nov m,a

inr a

sta grtraccf rtais is 1 except #hen gr. xfer from ep,
sta mtf ;not positioned ("tracking") L2y
avi a,1nB ;this could be deleted of it stays "1" A
sta delhi ;aysteresis of al>ha and gr. cursor iﬁ“a%
call nposxy

mvi A, ymax

sta swindb

ixi h,a2s1U

shl3 epbsC

1xi hyr6loc jcopy interrupt jump instructions

1xi A,13tab

myi CyiE

13723
1dax d



bufint;

mioops 1da

mloopli

mloop3:
1da
ana
jz
in
ani
jaz
call
Jjmp

mlocp2:
call
mp

cppromchks
in
ani

wd ke
5

e Kuds bdt
]

startvec

{59 e Ne
o

svsten reset
N

Hya

O L DT

32

hiﬁ?buf
epoutptr
epinptr

h,50R*100a+348

probuf
hyprobuf
proptr

h

h

proend
312
procnt
cppromchk
cpinit

epcnt
a
mloopl
epcod
mloop

disaveflag
a

disav
tintflag

a

timsve
cppronchk
cpoutchk

procnt
a
mleop2
apcntl
txbzy
nloop2
prout
mloop

salankzchk
mloop

Asrdswitch
dscppromkeay

adint
adint

rint
fkint

inita

sepin ptrs

3systam reset

cade

3ep output buffer

scpin, out ptrs
scpu a2nable interrupts

ssee if anything in 2pin Suffer
;this loop wWaits for interrupts

ssee if ¢» routines exist
;jyes, see if ready, etc.

ssee if anything waiting to go

3 {(set flags)

790 out to ep

startup locations as per
2¥A board (only if LP mode button in)

iast 3

tintructions to be copied to scratch
s pemory

switches on



D¥ dnploc

D 3800h sassumes "switch” display not used
D T006h sassues @xtra memory option
U# startxloc
yassunes no dedug wonitor (which may use this ram loc.)
D inita $spares
D inita
Dw inita
PAGE? INTERRUPT SERVICE
P TS e e ———————— —————
3 3
s INTERRUPT SERVICE ;
’ ;
) L L —————— e S T e e - ?
}

SPACE 2
3 interrupts are usad: SP RECEIVE, KEYROARD, and AD (CLOCK)
7they cause RST 1,2,5 . These are currently routed throucgh
}scratch locations starting at 2FFih. These locations are
738t dv Thls prograv to 3umd to RINT, KINT, and ADINT.

fint:
rpush PsY $3ave rags
push h
push b)
push 4
Jmp kodtsd
adint:
push psW s3ave regs
push h
push b
push 4
3ap tintsve
rint?
push DSW 3save regs
push h
pusn b )
push d
call eptst
1done:
lexit:
pop 4 srestore regs
Dop h
poD ¢
DOp DSA
ei
ret sreturn
SPACE 2
PAGE? C2LCULATE LINYS 23INTER
P T T T T T S e e e e e e e e e e e e e —————————— 7
7 ;
3 CALCULATE LINE PDINTER 3
; 7
e e e et e T e emm——————
7
SPACE 2

}lncnt converts a line nuuwder to a pointer into refresh memory by
7getting the appropriate entry from the line table

incnt:
1xi lytabi



Incntbh?

rlc
add 1
movy 1,3
mov ArM 7low order byte
inx h
mov h,m shigh byte
mov 1,a
dcx h sposition to dummy byte before printing bvtes
ret
SPALE 2 ;=--5CRULI REFRESH MEMDRY
P T e e e e e e et e —————- ;
7 7
] SURULL REFRESH MEMORY }
b ;
T T T T T e e e e e e e e e e e e e e ————— 7
;
scroll:
14a swindt 3top of window
mov 2,3
14a swindb ’bottom of window
mov C,a
call scran
call nposxy
ret

7scren accedts top and bottom (line numher) values in bH,c.
31t moves the corresponding line pointer entries (rotates them
sup dne). The toor a2atry is moded to the
sbottem and is blanked (null inserted as first char).

screns
call

setrot jinits hl, de, a for rotate

;jrotate up, de has (9) entry, hl
spoints to (¢) entry

inx
screnl:
mov
mov
mov
decx
mov
mov
mov
cmp
rz
dcx
jmp
satrot:

h Jpoint to second byte of last entry

crd
d,m sdo second byte
figC
h
b,e
8, m sfirst byvte (1low order)
m,b
1
7if done
h
screnl

rcalled for both rotate up and down to set a, hl, and de
;returns: de has (b) entry, hl points to (c) entry

mov
call
mvi
inx
xzhyg
myi
nov
rlc
;(ad
mov
mov

a,b 3pick up (b) enry
l1ncnt ;h points to dummy byte
m,Nulline snull this row
h sactual start of display line
h,tabab
dr C
3times 2
tanda)
1,8

a,b



rlc 7loop term check now in place

rat
insbc:
sinsart at line number (c), rotating down through line (b)
call setrot -
inr a sfor term test
insbhec2:
mov b,e
mov R,m 3first (low order) byte
mov T,0
inx h
nov c, 4
mov d,m ssecond (high) byte
nov 1,C
cap 1
rz :if done
inx 3!
Inp inss>c?2
PAGE; CLEAR SCTREEN
e e e e e e e ————————— ;
b b
7 CLEAR SCREEY 7
7 7
S T e e e e e e e e ——————— ;
}
spaceg 2

svdclr sets Jdisplay memory to spaces. It is called during
7initialization, bv the clear screen command of nls, and by
jhardware reset,

SPACE 2
vdclir:
mvi asnulline
mvi cynline
1xi dynchar+1
Ixi hysdmem
vdcl2:
MoV nsa
dad d ;add nline to hl
dcr c
jnz vdcl?2
ret
SUACE 2 »--CLEAR LINE
P T T e T e e e e e e e e e e e e m s e - — - —————-— H
7 , , b
3 CL.EAR LINE 3
7 ;
P e e - ——— = ——————— o e H
}
SPACE 2

sclrtn axpects register b to cdntain number of
scharacters to De clzared andhl to contain pointer to first locatin.
SPACE 2

cirin:

1lda stndoutf

ori 408 sblanks
clrinl: mpv nsa

inx h

dcr b

3nz clrlini

ret



PAGE; ViDKEU DISPLAY JUJTPUT

T L U - 0 W T D S - —— - WS 4 MmN W W R W G S A R W e e - —

VIDEJ JISPLAY OJT2UT

LU IR W R N N
et N N Yy N8

svdout accesdts a character in register C to output ts the refresh
smemorys. It checks mtf to see if it should hand crlf and do
sscrolling. Char goes to Xpos,y¥pos.

vadout: 1da mtf Jare wWe popsitioned?
ana a 358t flags
mov asc ;get char
jz vdout? sy¥yas, ignore cr,1f
ani 17738
coi Udh ;2R?
jz vdcr jyes
cpi 0Ah sLF?
iz valf ryes
vdoutZ: coi 08h ;~h dackspace
jz vdbs
cpl bell
jz vadhell
copi 4085 sis it a control char
ip vdout3d 7sno
in ksrd3l scheck mode »utton
ani mdswdiscirl sfor transparent
mov a,c ;in case jums to vdout3
inz vdout3 Jves, don“t convert to space
mvi a, 408 snormals convert to space
S48 2
jotnerdise, sinply put char out to xpos,ypos
SPACE 2
vdout3:
1xi h,stndoutf jor in standout bhit (if set)
ora m
1hl4d posptr
mev msa 3put out ot refresh memory
inx nh
shlq posptr
Ixi h, xpos supdate pointers
inr il
mov a,m scheck for wrap
cpi Xmax+1
re sok, no wrap
3If CR, set xpos_0
ydcr
Xra a 7just go to left margin
sta XpoOs
call nposxy
ret
vdbs:
1da Xpos
ana a sset flags
rz
der a
sta Xpos
call nposyy
mvi b1

call clrln



ret
ydhell:
out dbel
rat
H
:If L¥F, scroll if vpos is at potton of
Ity window, else bump ypos

SPACE 2
vdlf:
1da sqindd
mov csa
1da vpos
cmp C
iz vdlfl
inr a snot at bottom, bump.
sta vpos
call nposxy
ret
vdifl:
call scroll
ret
SPACE 2
sblankchk: sblank first nulled line (if ay)
1da massof j3see if standout on
ana A
raz »if so, don"t try this
mvi cynline
Ixi d,nchar+1
1xi h,sdmem j;positioned to first line
sy>lnk2:
movy arn 7is line nulled
cpi nulline
iz sh1lnk3 3yes, go clear it
dad d
dcr c
inz shlnk?2
ret
S51nk3:
mvi bynchar+?
call clrin sblank rest of 1line
reat
PAGE? A7J CONVERTER JAIVER
B e it L D DD el m—————— ;
7 ;
3 A/D CUNVERTER JRIVER 7
; ' ’
P T T e e e e e e e e T - — - —————— 3
)
7 Called to update X or y value
;7 Calling param:
' > xflag=0: the X coordinate was last requested and
3 will be read this time.
7 Results #ill o2e put in xval.
;7 xflag==-1: same eXcept vy instead of x
convry:
Ixi hy,yval jresult is v
nvi e,¥trig
13a xflag 0 = X -1 = v
ric

ic cavtr



1xi hyxval sresult is x
myvi 2,¥trig

cnvir: cna

sta xflag snext one next time

in admsh

ana a

ral

mov Cra

in adhsh thighest bits

ral

ani 17n

sypi 108

i» cnvrtqg

Xra 2

myi c,0

cnvrigs

mov h,a

mov Age

ougt ad

myi d,4

call gnbits :rot bc left 4

mov AsC

sud m

mov Cr22

inx h

mov a,b

535 m

nov bra

ic cnvrts :going down, us new val

push h not going down, get hysteresis

1xi h,dally

nov asc

sub n

mov crs2a

iny n

mov arsb

sbbh i

pPoap h

ra ;aot del acove olidval, ao change

mov bs,a

inz cnvrts 3pos. change, »>del

mov asc ymav be zZero

ana a

rz rexactly del above oldval, no change
cnvrts?

myi arl sare changing, set flag

sta curchflag

mov asc ;add bec to oldval

dcy h 3lov bits of ov

aad m

mov nsA

novy Cra 7also keep in ¢

iny h

mov asb

ade n

moy Msa
cCnvrtx:

inx h shi "cur®

cnyrty:



mov My A

mov h,a sfor graphics cursor
inx n
mov My C
call cpproachk sraturns true if pron 2xists
rz jnot there
iap cnvgrashics
gnbits:
push d
mvi 2,0
gnh 23
nmoy asc
ral
¥e3 cra
mnoyvy ArD
ral
mov h,a
mov EYA:
ra
moy Er3
dcr a
inz gnb?2
pOp d
ret
SPACRE 2
PAGE3 CURSUR ROUTINES
i b L D e e e S e e ——————
; ;
3 CURSUR ROUTINES 7
3 J
e Sttt
7
ncurxy:?
call cppromchk 3is ¢cp prom there?
Inz chkgrcuar spron there, check further
ncurh?
call gycur 7a=-n cursor
out dcuy
call gxcur
out decux
ret

gycur: jreturn valid v cursor pos in A
spreserves n,cC

1da ycur spreserves h

ana a sturn off cary

rar $divide by 2

cna ssudtract from ymax
adi ymax+l

rc 3if result ok

Xra a yno, (ymax-ycur/z < 0)
ret

gxcurs:s jreturn valid x cursor pos in A
spraserves b,cC

173 Xcur ylimit at xmax
cpi xmax+l

re

myvi Ay Xnax

rat

SPAZE 1
nposxys



3s5et posptr, with check for nulled line

1da ypos
nposaxs: jentry if using a instead of ypos
call Inent
mov asm
Coi nulline
inz npos2
push h
14a massef jreset reverse video if set
ana a
push pSwW
cnz cendstd
mvi b,nchar+1
call clrin
Dop DSW 701d massof
cnz cstdout jreset reverse wideo
pPop h
npons:
1da Xpos
moOV c,a
mvi h,00h
dad e}
inx h smove past dummy byte
shld posptr
ret
PAGE S A/J) SERYICE RIJTINE
JomTIm - e tabadd e ik Smmemem————— 7
7 ;
} AJU SERVICE ROUTINME 7
; ?
Fremmmmem—- T e ————— e m——————— mem——m———— ;
7
adsves
call convrt
call Ncurxy
ret

SPACE 2
tintsycy jservice syc interrupt, just set flag

Ixi h,tintflag

inr m

14a msk rturn off int.

ani msknoad suntil ad servicad (at tiamsveo)

out nskwr

sta msk

dmp idone

SPACZE 2 ,
timsvc?! jnon-interrupt sevice of ad, mouse, keyset

call adsve

call mousrd

call kysamp

Xra 3 yclear tintilag

1xi hytintflag

mov mya

1da nsk sturn on int.

ori mskad

out mskwr

sta msk

inx h sto tintcnt

inr m s 3ust cycles round and round

rnz



call cpproachk jeach 255 ad services
cnz rqtochk
rat
PAGEs MOUSE ANU KEVSET QOUTI%“S
T T e e e e e e e e e e S i ——— ;
; 7
7  MUUSH ANU EEYSET ROUTINES ;
7 ;
T T S e e e e e e e e e - —————— ;
;
mousradl in bttns
sta nsks5dt 3save character
ani msmsk sread mousae & ksyset
mov c,a
1xi hsomsdta
cup n
rz shasn®t changed
mov M, A
rlc sput in lower byte
ric
rilc
ori 24908 ssign bhit, adds 200b
call nkvbuf sput in buffer
ret
SPACE 2
PAGE; KEYSET INPUT
J T T e e e e e e e e e e e e e e e e e s e, . —————— ;
; 7
; KEYSET INPUT ;
} ;
P T T T e e e e e e e e e e T e e e ————— 7
7
RKysanmps
1da msksdt sget button info
ani kstask sextract keyset
1xi heokydts
cmp m
rz 3no change
ana a
jnz kysor snot done, or in these bits
mov a,m tdone, get the char from okydta
mvi m,D sclear okydta
adi 2003
call nkyvbuf sput in buffer
ret
kysors 3or new reading with 914
ora 7
mov s A 7save
ret sexit
SPACE 2

PAGE?

;  PUT

PUT KEVYBGARD

KeYBOARD CHARACTER

CHARACTER IN &P DUTPUT BUFFER
IN EP QUTPUT BUFFER

skeyboard in r£1,17781, mouse in [240B,247B3, keyset in £200B,237E2

nkybuf:

mov
cpi
inc
1da
mov
cpi

Cgy3a
2408
kbfms
curab
b,a
5B

s see
ryes
;not
sand
33esa

from nouse,
keep in b
if marker or viewspecs

if from mouse

chetk cur mnsuse



jc

cpi

inz

der
nkysias
1xi

cmp

jz
call

Jjmp
nkybdems:?
14a
ani
myi

cnz
kbchrsna:

nkvbdens sno, Mmake surs aot in mouse saguencs

7 ryes, upper casse vs?

nkybua 3no

a syes

hymousesent sneed to send mouse?
m

kbchrsnd _ ’Jno, already done
¥omsend j;send as current nouse
¥bchrsnd

smight need to send zero mouse
mpusesent

7 sep has it non-zero?

a,0 750 won®t clear flag
kbmcsend ssend zero mouse (if was non=-zaro)

smouse state is taken care of

:send char in ¢

mov
sta
cpi
jc
sui
¥bcha:
mov
inr
cpi
nov
iz
ana
Im
¥pchckvs:
cpi
jc
ani
cpi
jnc
mov
cpi
3z
cpi
moy
jnz
ani
nevbasing:
mov
nkybsing:
call

asb ;maouse state

charsnt ja char is being sent in this state
4

kacha s3is <4

5 sias 4,5,6, or 7

d,a tjkeep in d

4 snow in [0,47

3 scontrol char?

A, C

kbchetrl

a ssee if fron keyset, anon-letter
k¥bchkyss Jves

1018

nkydssing snon~ietter, no translate
3378 sput in £1008,13731]

1338

nkybsing snon-letter, no translate
a,d 7is letter

0 scage 27

kbchtwo

3 supper case?

drC

nkybasing

3318 Jubpper case it

Cra

coorchk jmaybe send coordinates

nkybsos>: jentcy for mouse >utton chars

in
ani
mov
inz
cpi
cz
cpi
cz
in
ani
cnz

ksrd3l

mdswlp j;reserved keys for screen switch, graphics?
a,cC

kbnerd ao

348 ;ves, save screen?

kbfdisave s yes

3638 }switch scresn?

kofdsaitcn sves (nevar returas ~sith 368 in &)
§8§d2 7see 1f switched screen

kbfdswitch sves, switch back



moy A,C ;g9et back char

cpi grswkey j;switch graphics cursor?
inz kbnerd jno
call cppronchi 7322 if ¢> pron thers
cnz ¥bfgrsw ;yes, note! a is smashed
kbncrd: jrgusst calls here, requires "a" presarved
1h13 proand $in case called here
mov e
inx h
shld proeand
Ixi hy,procnt
iar 7
ret
kbchctri: jmake control char
ani 373
Inp nkynsasing
kbchiyss: skayset char
sui 408 snow in r£140B8,17781]
Moy Cse
coi 1733 ssee if special
jc Ybchckys sprocess s ordinary char
nov ar4d
rlc
ric
add 4 75 times mouse state
add c splus value of char (in [173B,17781)
Ixi hykvstab-1738
mowv Crs3a
myvi b,0
dad o]
mov YA
Jap nkybasing
¥bchtuos: ;scase two mouse
mov a,c
ani 378 swil)l always trans inteo
ROV Cs3a 732 case two char
avi b,?0
ixi h,case2tad
dad h
nov A,
dap nkybasing
k¥ptms: smouse char
ani 7B
sta curmd
1xi hymaxmouse
inz kbfmsx jnon-zero change
mov Csm ;now zero, get mouse char
mov Ny A sand clear
1xi hycharsnt 7see if a char was sent
mov asn swhile buttons were down
cpi 2 7but not just CA button
nvi n,90
inc k¥bfmsy sves, char was sent
;no, send mouse char
mnv d,C

coi 1 ignore a 1



rz

mvi he O slook up in table
Ixi h,mousechrtab

dad 9

noy Crl

cpi 6 A, CD, or ~B?
ool coorca jyes

3D nkvo>sa

¥bfmsx: jnon-zero change

ora 2 sjust or in to maxmousa
mpv Tgya
call setcoors ys3ave current coors for later
ret
¥btmsy:
1da nrouseseant ychat #as sent, @hat ad>out nouse
ana a
rz sno, it wasn’t sent
Xra a syes it was, send zero mouse
inp komsend
coorchk? spreservas b,c
sonly called here for %evboard chars
mov arsc
coi 45
jz coorch
copi 28
jz coorch
¢coi 303
™z
coorch?
call setcoors

coorca! jcallel here for nouse chars CA, CD, "B
spreserves bsc

push b
1hl4d proend
myvi m, 348
inx h
1da grecurf
ana a
inz kagcoor
myi m'428
avi d, 4 snasic # chars, adjusted by dhstore
jmp kbms?
kaymcsend? ;set coors and send a3
spreserves bhscC
push psSw
call setcoors
pop pSHW
kbmsend: sfrom mouse, has high order hit on
:nreserves h,cC
sta mousesent
adi 100R
nush b
mov Csa 3sav char
1nld oroend
myi ms 347 sput out 34b

inx h sincrement pointer



14a grcurf juwhich cursor

ana a
inz kbgcur 7graphics cursor
mvi a, 437 ;put out 43b
mov Mg A
inx h sincrament pointer
myi ds5 sbasic fchars, adjusted by bbstore
DoV My C scontrol or mouse char
khms2:
inx h
12aa SXCcur sgXcury, gycur preserve hl
call bbstore 3put a in buffer, mavbe as two chars
13a sycur
nov csAa
nvi asymax sinvert and adad 408
sub C
call bbstore jput a in buffer, mavbhe as two chars
Ya3en2i :entry from graphics cursor handling
pPop b srestore b,c
1da cordmd 3no moUse Or COOrs unless in cordmd
ana A ;sdastes cycles, hut saves progranm
rz
shld nroend ystore it
Ixi hyprocnt sget address of procnt
noy a,m smove contents to a
adq] 4 sadd count
moyv My a sstore again in procnt
ret
hbstore: sput a in puffer as coordinate, possinly »ig
sexpects a count in 4, will bump by 2 if big coord
cpi 94 ;see if big coord. nesc,.
ic 32sta ;7 no
inr |
inr q 3adjust count in d
push psw
mvi m,cooresc . sescape char first
inx h
rlc
rlc ytwo top bits next
ani 33
adi 408
nov msa
inx h
poOp DSH scalling param hack
ani 778 sbottom 6 bits
bbhstas
adi 408
nov nsa
inx h
rat
setcoors: ;save current CUursor pose.
yoreaserves 2,¢C
call gxcur
sta sXcur
call gycur
5ta sycur
ret
¥ptdisave? scopy di buffer to szave buffer
in dsrdsWitch

ani dsdisvieay



rz

mvi ar1 sset flag and return
sta disaveflag
inx =3 steturn to callers callar
inx sp
rat

khfdswitch: ysvitch display images
in dsrdssitch
ani dsdisvkay
r7
in kera? sget lights
¥ri sydlite »ising "inssart delete™ light
out kawr
ani sydlite
1vi h,tabl
inz k>fds2 3if we are seitching to the "saye" suffer
1xi hytah0 sno, switching to regular buffer

bfds2?
mov ash
out dmah ss¥itch
mov asl
out dmal
inx sp sreturn to caller’s caller
iax 5p
ret

di1savi smay want tpo make this do it in parts
call copromchk
cnz cpopnchk
1xi hstabd
1xi d,tabl
Ixi hytahl=-tabG+256

a1sioopns
mov 3r18
stax 4
inx h
inx q
der c
jnz disloop
dcr b
jnz disloop
Ixi hydisaveflag
mov m,C
ixi hytabl fix up "save' line table
1xi Srtabl=tast 7delta in >5c¢
myi 2,24

disl2:
mpVv 3rsm
add c
mov Mya
inx h
mov a,m
adc b)
mov Mrsa
inx h
der 2
inz disl?2
ret

PAGE; XEYBOARD INPOY
;--_—------------ ------ P e L L LT B U —— -—— o P

» L]
I 4 7



; KEYHROARD 1xPUT ’
; 3
T T T TS e e e - ;
H
#bdtsis
in kdar sget char
ani kbdmsk
out ksio s;call for next char
call nkybuf
imp idone
PAGE} UUTPUTS PROCESSOR BUFFEER TD EP
P T T T S e S e e e e e ———— ;
7 ;
7 OUTPUTS PROCESSNR RIFFER T3 EP ;
’ b4
e e el ;
7
prouts 1hld proptr 3 processor buffer
mov a,n yget char
out apx ;prout called #nen txrdy
inx h 7increment pointer
snld proptr sstore new pointer
Ixi hyprocnt sget buffer count
di 352 this gets done right
dcr 1 jdecrement by 1
inz nroute sexit
1xi hyprobuf }buff empty, reset ptrs
shld proptr ;procnt already ©
shld proeand
nroute?
el stouchy stuff done
ret
PAGE? EXTERNAL PROCESSOR COMMAND ROUTINES (except CP and GRAPHIC
P e e e e e e e e e e e — e ———————————— ;
) ;
;7 EXTERNAL PROCESS3R COMMAND ROUTINES ;
M ;
B e e e o - — - — - -—————— ;
;
trackoff:
Ixi h,mtf
mov Al
myvi 1,0 sclear atf
rre ;see if it was set
rnc sno,just return
1hlAa Xpos }¥es, save Xpos,ypos in ttyx,ttyy
shld ttyx
ret
pPosScur:
call trackoff
call 2pssnxt
poscrls sui 20h ssubtract 40(8)
mvi CoXmax
call sndchk ;anake sure in [0,xmnax]
sta ¥Xpos 3% coordinate
call epssnxt
DOSCcrz2: mvi ay,yrax+403
sub c schange so 0 is at top os screen
mvi c,ymax

g
2

)



call hndchig ?nake sure in [O0,ymaxl

sta ¥Ypos 7y coordinate
call nposxy 3jupdate posptr '
mp epsld
S2ACZRE 2
specty:
call epssnxt
spctyl: mvi a,ymax+403
s3ub C synax-{c~-408)
mvi Crymax
call bndchk jmake sure in [0,ymax]
sta sdindt ;top2 of windo~w line g
call epssnxt
spctyZy mvi a,ymax+408
sub c yymax-{c-40B)
mvi C,vnax
call bndchk j?aake sure in r£0,vmax3
sta swindb 7line % botton of wiadow
sta ttyy
Xra a szer0 ttyx
sta ttyx
1da ntf ;are we positioned?
rrc
inc epsl4 syes, dont” fix Xxpos,yp0s
dmp apenup 3non, coPY tiyX,ttyy to XposS,vD0OS
SPACE 2
bndchk: jassure a in [0,c3
jnc hch2 }assumses flags set
Xra a
bchzs
cmp c
rc
nov a,c
ret
SPACT 2
stdout:
call cstdout
jmp epsl4
SPACE 2
cstdout: s**must preserve h
mvi a,1l 73et master standout flag
sta massof
in dsrdswitch scheck for reverse video
ani dsrvy susing copy printer button temporarily
inz cestd3 3do the reverse
cstd3:
in dsrdswitch s which hardware option?
ani dssatt jstandout bit in attr mem.
mvi aystndatoit ;only used for 2it ia attr anem.
jnz cestd4d jves ‘
mvi a,200B 3no0, set flag
sta stndoutf scould save a ayte 2y jumping from here
ret
endstd:
call cendstd
jnp epsid
SPACE 2
cendstd:
Xra a sclear master standout flag

ata massof



cestd3:

castd4:

nstini

clrscr:

inter:

XTa
sta
ret

myi
1da
mov
call
call
mp
SPACE 2

call vdc

jmp
SPACT 2

ihli
myi
inx
mvi
inx
myvi
inx
mvi
inx
myi
inx
mvi
inx
push
in
rar
rar
rar
rar
ani
mov
mvi
i1xi
dad
0V
pop
nov
inx
snid
1xi
mvi
adad
nov
jmp

Asrdswitch scheck for reverse video
Asrvy jon dma board switch
cstd3 ;30 reverse

dsrdswitch swhich hardware option?
dssatt jstandout bit in attr mem.
cestd2 a0

arnostndathit

matt sset hardware {(next writes will use)

sclear flag
tndoutf

Ui

brymax jset up for insbhc

vpos

Cr2

inso>c snove doWn fro ypos to yaax
nposXy ;snot sure if this nescessary
epsls

ir
apsléd

sroend
mgy 348
h
mys456E
h
m,Xmax+403
h \
myymax+403
h

melptp

h

mydtinm

h

h

adlsh

178 74 bits of speed info
].,a

h,D
d,rattab
A

A, M

h

Mea

h

proend
hsprocnt
Ar 07h

m

Ay a
epsld



nerdmdl

crdmads

bikchs

Dikchl:

SPACE 2

ythils code is verv incomplete.

[

SPACE
Xra
sta
in
ani
out
jmp
SPACE 2
avi

sta

in

ori

ut

jnp
SPACE 2

call
suil
moy
1da
add
sta
1h14
call
shlad
inp

a
cor dmd

¥srd? sturn off light
cmofflite sbhit 1, led 6
Ksdr

apsli4

a,01h
cordmd
ksrd?
cmonlite
kswr
ansi4g

sturn on light
:hit 1, led 6

epssnxt
4JB

b,a
Xpos

b

%DDS
posptr
clrln
posptr
apsl4

i need to reset lpcnt somewhere

sand 1is reset the right place to 3jump off to?

ipcod:

SPACE 13 PSHBUG
;P3d8ds

1xi
inr
mov
coi
jz

Tet

h,rndcnt
n

dgs N

10

reset

;don”t bother to stack bugs, rely on NLS to rewrite then

nshbug:

pshbl:

pshb23:

schange
call

sui
sta
call

mvi
sub
1hid
push
sta
lda
sta
call
calil
mov
call
call
pop

NLS8 to avoid leaving bugmarks on spaces
edssnxt

408

xbug

epssnxt

a, ymax+408

c
Xpos sand ypos

h 7save then

¥ypoOs

xbuyg

Xpos

nposxy ;sets h

cstdout jturn on standout (preservs 1)
Conm yget current char

ydout ;out it out (but with standoat)
cendstd

h jrestore Xpos,ypos



shld Xpos

call nposxy
imp apend sresume tracking
SPACE 2
:do nothing (sese pshbug)
pDOopbhuyg?
jap apsl4
SPACR 2
reset?
call vdelr
1xi heswindt
mvi my D yset tty window full
inx h
myi Rrymax
imp epend sresume tracking
SPace 2
A1tlny l4a ypoOs swhich line
moy 2,3 sdelate it
nyi Cry¥ymax
call scren
Xra E)
sta ¥XpPOs 31eft of scresen
call nposxy
Jmp apsli4
SPACE 2
PAGE? EXTERNAL PROZESSOR TNPJT HANDLER
P T T e e e e e e e e e e e e e e — s e — - ———-— ;
; 7
3 EXTERYNAL PRICESSIY INPUT HaNILER ;
7 7
P T S e T e e e e e T e e e - —————— 3
3

SPACE 2
sedtst 1s called tnhru the interrupt handler "intr:®. It
sreads a character and exits if it doesn’t gst one.
SPACE ¢

aplst;
in rdar
ana a signore nulls
out rsio }start receiver for next char
eptst 2 snon I3 entrvy point
ani 1778
rz
cpi rubout 3don‘t pass padding
rz
1hl4d epinptr
mov mya sput char in buffer
inx h sbump in ptr
mov a,1
cpi epbend
inz aptsh
I1xi hsepbuf
2ptgn:
shl3 epinptr
Ixi hyepcnt
inr m
mov asn
cpi epcldoff
inz eptsc

out dcio



&
2
=
7]
§
.o

cpi epclerr
rnz

rst 4

rat

b

epcod procasses oneé char from the epin buffer., 1If it“s in
jcommand mode it immediately goes off to the correct command handler.
7dn tne “frirst round" however it checks for lpesc (ths code for
7a command) and rubosats (ignores them and returns for next character).
2pcod:

1xi hy,epcnt sbum> dowa cnt
dcr m
nov asm
cpi epcldon
inz epcd
out dsio
epcds
1hl3 gpoutptr
noy C,2
inx h sbump out ptr
mov ar} swWrap?
cpi ephend
inz 8pcCi jnot last char in Suff
1xi hyaepbuf slast char, init ptrs
epci?
chld apoutptr
Ixi h,rndcnt ;a3 comnnand 1502?
moy Asm
ana a
jnz secrnd /yes
moy a,cC ;0o
cpi Ipesc
jz ensi?
epinls 1h12 epbsh
pchl sjump off to corract routine
3PACE 2
secrnd: mov a,cC
jmp epind
SPAZE 2
sthis simply transmits a character
epsvcont?
call gpssnxt
eps10:
mov cr3a stransmit char
epsll:
call vdout
235143
Xra a ;7 and reset mode
sta randcnt
imp apsvcont sreset state switch
gpsgnxt: sco-routiane for next char
pop h
shld ephs{
ret Inext
eps5123
in ksrd? 3 check wmode buttons
ani mdswtty j}for screen_EP transparent

inz epell stransp., nandle like regular char.



aps20:

epsdwl?

2pSsyHa:
eps99:
28ps993:

apsyi:

7
epslQ0s:(earror

inr
call
noy
cpi
jz
mov
sul
Im
coi
3im
sui
im
cpi

call

add
nov
myi
dad
Moy
inx
mov
xchyg
pchl

rd
1xi
imp

31
rst

SPACE

gdantset:
spreserves a if "call%ed

edwlent:

dwinxt:

eps2l:

call

thld
pchl

m sassumes hl points to radcnt
apgsnxt

a,c

1pesc 32nd lpesc char?
Incod 1yes

asc ;get char again
498

apsl00 ;is < 408

26E

epsyi sin T408=-6587

408

epsl®0 ;in [6AB-7733, not assigned
5

epslf0  3is > 1045

apsdwl is for loader

scommand codas 100B-1048 are usad by tboot to lcad tﬁf)
epsl4 sceturns here after saveral chars

Py,
l1oader seguence for code in a
h sset return loc
dwlret
edentset jpreserves a

hy,nemtas ;inT100B, 10583

: ;double index
C,a
b,0
b 3add to hl

2,m Jget address there

d,m
g0 off to it

h,fcntab
2apsy9

code hera)

sno interrupts
4 sbreak to mon. for nowu
2

ss2t e23sU to edalent

epssnxt
33wl Jdispatch
dultryv

scoroutine call for next char

bDap
snld
ret

h
daltrv

sset mem address reg (mar)

call

sta
call
s3ta
avi

daldvte
mar
dwlbvyta
mar+l
c,538



call vdout
b

3 jmp Adltrna
dyitra:
1hild dulret
nchl
gpsl22:i  jmemcry load turn on
¥ra a sclear flag
3ta rndcnt  7so we can escape from loading
epslias
call dwlhyte
intd nar
ROV My A
iny h
shl4d mar
inp apsdla jloops, dedrxsnds on esz to bdreag out
aps2z243  dmp dwltrm 3starting address ignored nowg
b
epsZb:y zrunigat uses eps24, don“t znow vet
1h143 mar 7start program at mar
di
pchl
epshytas
call adentset
dwlbvtes 3get 8 bit byte from two chars
bop h
shld dalovrat
call dwlnxt
2ps30:  ani OFh 31sb to temp (ldrlsh)
sta 143rish
call dwlaxt
eps4d:  ani 0Fh smasb V 1sb to a
ric srotate to msb
rlc
ric
ric
I1xi h,1drlsb sor in 1sb
ora m
1hid dalovret spast byta statea
pchl 7iump there
cpdul? 33w] called from cp
csi lpesc
jz cpdula
thid dwltrv
pchl

snote somewhat danga2rous situation: cpdal must bhe
scalled first with an esc or might wander into boonies

cpdwla:
call dwlnxt jgat type code
sui 1003
jmp aps9?
epand:
moy Asm
rrc

mvi m, 1



jc epsld
epenup:
1hla tityx

shld ¥XDOS
call nposxy
inp epsld
SPACE 2
PAGE; EXTERNAL PROCZSSOR TARBLES
T T S e e e e e e e e e e e e e ——— - ——— 7
7 ;
) EXTERNAL PROCESSJIR TABLES 7
) 3
P T e e e e e e e e ———— ;
;
memtab: D¥ aps21
uy eps22
DE apsl4é
Dy aps24
bz aps2b
}
fecntan: D poscur
D specty
D¥ egpand
Dy hlkch
D dltln
Dy nstln
Dy pshhug
Dy popbug
D cilrscr
DW reset
D tptstr
D tptopn
Dy tptcls
D¥ inter
D# stdout
Di endstd
D¥ ncrdmd
Ui crdmd
Dy curres
Dy tptnstr 3538
Dy tptnopn ;54B
D# scWwindow ;658
rattabs by decreasing baud rate
23 418,418,0428,0428,0438,044B,0455,046R
DR 50B,60R,1008,140R,1408,1408,1403,1403

SPACE 17 ORG for 2nd prom, scroll window {(normal 0800h, debug x8Q0h)
Jstuff in this prom should not be called if lptp is 458 instead of 465
FX*** ORG  »>r2rase

s5croll Window protozal

scwWindows
call trackoff
1xi hsscWxpos-1 7set up for getting 5 parameters
shld scyinptr
scwlm?
1xi hyscalo
jmp 2pCoor
scwins
1hl2 scwirptr Jstore a cocerdinate
inx h

mov Ara



scHa:

scwh

shl3d
nov
cpi
inz
mov
mov
ana
iz
1xi
im
cna
inr
Ix1
dex
scals
mov
dcx
mvi
3ud
xchy
shld
mov
add
mov
Ixi
mov
sta
cra
inr
inx
add
inr
mov
inx
movy
inx
sub
inr
add
jnc
push
mov

iz

push
push
nov
call
mov
Xchg
call
Pop
push

lday
mov
inx
inx
dor
inz

scuainptr

a,l

SCHXDPIS+4

scWlm snot done vet

a,m 3+ or - displacement

h,a Jcould get it from ¢

a 7set flags

epend ranothing to 2o

d, OFEFFh ;double register decremnenter

scwlyg saoving down
;unoving u3, make nagative count

a
d,101nh ;double register incrementer

h spoint to ybot
Cr3a
h sybot for down, ytop for up
ar,ynax jchange to internal
m

sput away inc/dec
scwdir
2,3 3dest line#
h
d,a 7src line#
hyscWxpos
a,m sleft margin
Xp0Os
a s~xleft
h Jxright
m sxright-xleft
a ;width
b,a
h stop line, external format (vtop>ybot)
A, m
h svbot
m sytop=-vbot
a sheight
c ;anumber to preservse and move
epend ;**might want to remove this when things are-gd=
b sfor use when clearing vacated lines ¢>
Ccs2 jin place for moving 4@
scad 7104 move, just do clesaring f%gm{
4 ssource and dest line nums
h saove line ctr and width
a,d
nposax j;get source ptr to hl
dy 2

snow to Jde
nposax
b ;snposax might smash b
b
d ynove one lina
Ny a
h
A
b)
scwb



Pop b sone line dons

pop a

inhld seAadir sincr or decr

dad d ;src and dest line ptrs

xchag

der o

inz scda
scugs sclear vacated lines

pop b sb=width, c=itvacated lines
scuWel

DUSH 3

mov ar2

call nposax

pop h

pusnh 2 $aposax smashes d,C

call Irln

DOD h

1h143 scWdir

dad |

xchyg

inr c

inz SCHWa

19D apand sall done

sbig coordinate recsive routines

;tables

epcoor? sset for cordinate collection

shl3d Awlbhyret
call 2pssnxt
apcoorls scoordinate collection protocal
cpi cooresc jcheck for big coord
inz apConorm
call epssnkt
epcoonrl: sfirst 5 bits of big coord
suil 408
rTC
rrc
novy Cr3a
ani 178 shi 4 of top 6
sta coorhi
nOV a,cC
ani 3008 710 2 of top 6
sta coorlo
call epssnxt
apcoor2: :second 6 nits of >ig coord
sui 408
Ixi h,coorlo
ora m
moy c,a
1hid dwlbyvret
nchli
SPACE 2
epconora:
sui 408
MmooV C,a
1hl4 Adwlbvret
pchi
tor new mouse/reyset handling
caseDtlab? DR WOINNESR& T ()A+-*/"~(3123456789 ="
kystah:
J8 fry_",338,158 ;us=4, case 2

Ny ",¢3?2 " 32ms=0, case §



op “,03?7 M 3ms=1, case 3
a8 >IN, 115 sas=2, case 1
mousechrtab: ] Dy, 4, 3CB, 2, 1, 338, 2178
SPACE 1; URC for 3rd prom, CP and GRAPHICS (normal 0C00n, debug 7C00h )
URG  pr3bass
sGRAPHICS, CP COMMANDS from EP

tpicls: ‘
XT a a sclear block reguests
sta cpnopvear
inr a
tptclz:y
sta grtrackf
inp ansid
tptonn:
Xra a sclear flag
jmp tptcl?
totstrs
call apssnxt
tpts2: :second char
Xra a
5ta cpignrt
call tpnxtlin
mvi m,~100
jmp tntnlh
tonxting
1xi h,ycpsio ’maks sure xfer vector correct
shid cpoutrvy
1xi hycprdacnt 7get next available buffer
dcr m ;adjusting count
inx h
14a rgoutl
add m
inr mn
cpi cpnline jcheck for Wrap
jc tpts2b
sui cpnline
tpts2o
call cplncnt
ret
tptnoreo: jattempt reopen
1da cpnopver sverify it was open
sui cpnfunny
inz tptno3d 3no, do reguar open
inr '’ ;ok, reopen it
sta cpnopnf
imp apsl4
tptnopn: sopen, new format
call epssnxt
Tptno2: sdevice code
sta cpdev
Ixi h,cpsio
cpi cpdvcore 3loader?
Inz tptnola a0
1xi hecpduwl Jyes
tptnoZas ,
shld cpoutrv
vall epssnxt
tptno3: smode code
ani cpmreopan sreopan?

inz totnonren }yes



totaz 3>

mvi a,1
sta cpnopnf
mvi arcpnfunny sfunnv#
sta cpnopvear
myi arcproutmax ;4 requests safe to make
sta cporagcnt
Xra a
sta rgqoutl
sta cpcemtdent
nvi a, 40R
sta rgosedn
Jap apsl4d
tptnstr: rnew format cp record
call epshyte
tptnsli schecsum in a
cna ;form 1e2gative
inr a
sta cpcksua
Xra a
sta cpignef sclear ingore flag
sta rndcnt
call epssnxt
tptns2: jdevice #
call cksumadd ;prLesarves a
Ixi hypcpdev
cmp m
3z tptn2c  3device num. ok
1xi hycpignrf
inr m ;set flag to ignore recor?d
tptnlce:
1xi h,cpracnt
inr 2 ;0< to make another rejuest
call apssnxt
tptns3: ;seq #
call cksumadd jpresarves a
sta cpsgnun :
call 1nsqg
ana E
3m tptnic
tall cplncnt 3seqd. num. o«
nOV Ay
ana a s make sure we are waiting for this onsz
ip tptndc no
tptn3n:
shld - cpcntptr sused at tptnsS
inx h
shld cpinptr 3jput chars hsare
totn3d:
call apssnxt
tptns4: j;char. cnt.
call cksumragdd
copi cpnchar+41%s stoo pig?
jnc tptnsd4d }yes
sui 408
ir tptns4c jis ok
totas4gd:
mvi arscpnchar
tptnsdcr:

sta cpencnt



sta cphent  jao0ld here for use by tptnsh

jz tptns4D 2in case have 0 cnt
call epssnxt
to>tnsh: j;character collector
call cksumadd spreserves a
Ixi hycpignrf ysee if ignoring
irr m
dcr n
cz cpbin sok
1vi h, cpepcnt sdec. count
dcr @
raz snot done vet
1432 cpignrf
ana a 1see 1if ignoring
inz epsid sves, Jjust clear dispatcher
TptnSo:
1da cphent
1hld cocentptr
mov W, a symark received
1da conopnt jdoing checgsum?
ana a
3z 2psl4
14a cpcksunm
ani 171713
jz apslé schecksum ok, go cear dispatcher
tptnshe?
14a cpsdnum jincorrect checsum, re-reguest
call rquest
imp epslé
tptnic:
1x1 h,coignrf sunexpectad seq #
inr m
jmp tptn3d
tptnsdhbh:
txi hy,conooaf
nov Arm
cpi 1
inz tptnSh
1da cpecxsun
ani 1778
inz tptnSc jerror, re=-ragquest
inr m yno more redquests (but maybe re-requests)
1da cpsgnun ?adjust cpeatdent
call 1nsg
mov a,c
inr a
inr a
sta cpcmtdcnt
Imp tptnbb
cKksumadd: ;add a to cpcksum, preserve a
push DSH
1xi hycpcksum
add m
mov m,a
pop psi
ret
rgtochk: scheck rejuests for timeout, esvery 4 sec. (approx.)

l14a cpnopnf
ana a



rz

1xi h,rgosesan
nov dsm
ixi h,cpcatdcat
nov S0
rogota:
v Aa,4
call sagnhbnd
mov dsa
niysh a
call insg
cali cnlacat
DoD a
push d
inr m
c2 rqchk
pop %
inr d
dcr e
inz rgqota
ret
cpbint out a in cp buf
1r1A cpinptr
moy m,Aa s>ut away char
inx h
shid cpinptr
ret
cpopnchnks stetura to c¢aller s caller if c» oden
143a grtrackf
der Aa
Ixi h,cpnopnf
ora i}
1xi hecpemtdent
ora m
rz
inx sp ysomething”s happening
inx 5P
ret

sgraphics cursor
gthits: 2mowe (h)*2 to »2¢c, get d bits to a

mov bym
inx h
mov Ay H
ral stimes 2
mov Cra
movy ash
ral
nov 2,3 stimes 2 done
jnc gnbits jno overflow
1xi h, OFFFFh soverflow, sat to max
Jmp gnbits
cavgraphics: scont. of convrt <code for graphics
14a grcurf jalso clears cv, used below
ana a
rz ;a~n cursor, Jdone
ROV Ay 73re. cursor
rar smult by 1.5, cy was § from above
mov h,a
mov AgcC

rar



add
mov
mov
dex
adc
nov
ret
kofgrsa:

in

ani
rz

I1xi
myvi
Xra
mov
1nx
inx
ret

kbgcoor:

mvi
myi
Imp

c

My a

a,b jrotated high bits

h s2o0ints to nigh part

il 7high bits

My a

dsrdsuwitch »

dsgrswkey ;graphics cursor switch on kevboard?
yno, great as normal key

h,grcurf s0%, change fliag

asl sbeing a little stingy with the bits

ki s3ust in case we need them

Wy A

sD steturn to caller“s caller

sp

3send coordinates, graphics format

n, 448 y3raphics format
a6 schar count
kbgcub

Kbgcur? 3do graphics cursor for ep

mvi
inx
mov
mvi
k£ogcun:
inx
push
1xi
call
Ixi
call
bap
ap
st26:3
push
xchg
mvi
call
pop
adi
nov
inx
mvi
call
adi
mov
inx
ret
chkgrcur?
1xi
mov
ana
jz
inx
ana
inx
ana

smoye

m, 458 sidentify as graphics format
h

My C schar code

3,1 schar count

h

4

dyXcur jprepare to 4o X

stib souts out ted six 2it chunks
d,ycur

st26 »do ¥ chunks

a

kden? sipdate pointers and count

cursor at (d) to (h) in two six bit pieces (+408)

h

4,4 72its in first chunk

gfbits ;loads bits to bc, gets first 6 in a
h sget back dest. pointer
608

MNgya

h

ds 56 s2its in sscond

gnbits jget next six hits to a
408

My da

h

h,ygrcurft
Ay

a

ncurh

75ee if gr. cursor active

310, a-n cursor
7see 1if we should send gr. cur to tek.

B8



st25:

Tz
1da
coi
e
Xra
BOov
call
myi
inx
shlA
mvi
call
Ixi
mvi
call
1xi
mvi
call
myi
call
ret

no, on
cpcmtdce
i8

7too fu
2 .
M,Aa
tpnxtina
ms 6

h
cpinptr
31358
cpbin
h,ycur
6,1468
st 25
heyXcur
Cy 1008
st25
a,317n
cpbin

sstore 2 5-bit

pusn
mvi
call
adi
call
call
Pob
add
call
ret

Jcp, grarhics output
cpoutchks

Cpck4:

cpck3:

1lda
cpl
inz
1xi
mov
ana
jz

1da
coi
jp
1da
ana
jnz
lda
ana
jz
dcr
inx
1da
add
inr
call
call

ixi

>

ds,5
gfbits
408
cpbin
gnbits
b

c

cpbin

sout to
ipnoPnf

cpck3
h,cprqgs
3rMm

a

cpck3

cpcmtde
cpnline
cpck3
procnt
a

cpck3
cordmgd
a

cpck3

m

h
rgosegjn
m

m
segnbnd
rquest

h,cpcnt

e of them is Zero
nt show is the buffer

11

yok, do it

sclear curchflag

sget a suffer

;six chars for a cursor position
sto first char of buffer
jpointer for cpbin

s32t graph mode

sbase code for 1o x

sturn off graph mode

parts in cp buffer

sc has 1o x or 1o y >ase

310ad (h) to bc, get first 5 bits to a
Jhix or hi y base

;out in d>uffer (only uses a,hl)

3get ¢ back (lo x or lo y base)

¢» 1f char waiting and port ready

7no new red. allowed

nt sif cp neads
srequest sent, do it if appropriate
Jnone pending

n§ ssee if space there fo a reg.

ssee if suffer ok
300

smake sure in coordinate mode

spt to cprgcnt
3pt to cpcamtdcent



mov asn

ana a
jz cpckb snothing wating for cp
in psrd scp status
ana a
rz snot ready
in ksrd3 scheck CP off button
ani mdsWep
cnz cpholdchk
lda cprotcnt
dcr a
ip cpckl?
der m jok, do it
inld cpoutptr
nov Cril schar to go
inx h 3bump pointer
shld cpoutptr
jnz cpck3> jzmnore to do after this
push pSHW ;
in ksrd?2 send of a buffer, turn off cp lite
ani cpofflite
out Rsat
pop pSwW
cpck3b:
inr a scprptent
in cpckll
mov arc char
ana a
cpi 268 3~y
jz Cpcik8
imp cpouch jput it out

cpckl2:
sta cprptcnt
143 cprotchar
jmp cpouch ;put it out

cpckll:
inr a
jz cpckY
sta cprptent
mov a,c
cpi ‘A jonly one defined now
jz cpckl0 jyes, doing rubouts
cpi ‘B ssequence for "esc"?
jz cpcklGb jvyes
call cpouch nd, not special
Xra a
sta cprptent
ret

cockl10s
mvi ar,1778 j;rubout
sta cprptchar
ret

cpckllb:

Xra a
s5ta cprptcat

myi ar 338



Jmp cpouch

cpcky:
nov Ayl
sui 40R
sta cprptent
ret

cpck8: ;founrd ~V

nvi A,=2
sta cprptent
ret

cpouch! jchar in a
ithld cpoutryv

pchl
cpsiot joutput to c¢cp port
out psio
rat
cpholdchks shold if ZP (by returning to caller?’s caller)
1da cpnopnf
ana a
inz cphckb
1da cphopver
cpi cpnfunny sfunny#
rnz sno, must be graphics, dont hold
cphekh?
in¥ sD sceturn to caller®s caller
inx sSp
ret
cpckb?t  jsee if next buffer rcvad
1da cpcatdcent
ana a
rz yno reaguests outstanding
1da raoutl j}see if next buff rcvd
call cplncnt yget to the j>uffer
movV arm 7if <0, not received yet
ana a
rea jnot in yet
sta cpent 3ok, put ch. cout hersz
inx h 3to first char of buffer
shid cpoutptr sput char pointar here
1xi  hecpemtdent
jz cpceld4 nay be YEIF"™ record
in ksrd? sturn on cp lite
ori cponlite
out kswr
cpcklss
der n sdece # regquests outstanding
inx h 3rgoseqn
nov Asn
inr a
call sagnbnd jcheck for wrap
moy Ny a
1xi hyrdoutl scould maybe inx?
inr n
mov arm :
sul cpnline 3check for wraparound

ic cpck3 ’no



mov n,a

3mp cpck3
cpckl4g: ' v
12a cpnopnf jnew type?
ana a
jz cpckld 7no
Xra a sclear flags
mov mya scpemdtent
sta cpnopnf
sta cpnopver
mvi c, 408 s0 count for rastn
14a rgoseqdn
cali rgstn srequest O length recosrd #itn same § as “EOFY
stells ep we finished successfully
ret
cpinit:
¥ra a
sta cpnopnf
1da cphopver
cpi cpnfunny
rz Ja reod2sn is possinle
1x1 d,table 49
Ixi b,cpnchar+l
mvi ascprnline
1xi hytabl
pUNnXI Y
mov PR
inx h
noYy Red
inx h
xchg
dad h
xchy
dcr a
inz pupx?
mvi 2,408
sta rgoseqn
Xra a
sta cpracnt
sta cpemtdent
3ta cpcnt
sta cprptent
sta rqoutl
rat
copincnt;
1xi h,ytabl
Imp Incnth
seqpbnd: >make sure seqff in C[40B,17587
»in oractice, must be called with a in [40B8,335R21]
cni 1768
rec
sui 1763-403 schar was >=1768
ret
1nsag: sconvert seq# to buffer (line) number
Ixi heTrgeseqn
suh m sdelta seagn
inc Insgb rno wrap involvagd
adi 17683~408
losah:

mov Csa



END

rqch!

¥

»
-

1da
add
coi
rc

sui

L

0 e MY
OO ey 0y
R ]

(AT |
jn P
o W

rze

cpcmtdent

c

83,3778 ;in case delta too hig
;4as too big

rqoutl ;it"s ok

c

cpnline 3400 cpnlins

cpnline

scalled only from rgota
in ;sundo previous inr

s;don”t touch positive ones
procnt jsee if room in ep outbuf
22

710
cordmd ?make sure in coordinate modsz
a

ard ssedqn #

srequest to 2p, seqgf in a

mvi

push
push
mvi
ai
call
avi
call
14a
call
pop
call
call
call
mvi
nop
mov
call
ei
ret

c,conchar+40R

h 1save count
DSW
Ay 348 slpesc
smake sure no kevboard chars gst
Ibnerd
3,478 srequest code
koncrd

cpdev sdevice received with "open"
¥bncerd

psw
kancrd aust preserve a
Insg 7get lined

cplncnt jget cnt ptr to h
my,~rqgictinme

2 3 3et count >23ck ian ¢
AyC

kbncrd



