55236 Technical Manual Secticwm 1 - Addressing

ADDRESSING

The Macrotech S523& 1= desigred to operate in 3wy 5-122
& f
(

system, 8-bit o 16-bit. While nddresalﬂg the wmew dgveration o
16-bhit processores is straightforward wsing the direct ch-bit)
addressirng made of the 55256, mxst B-bit systems pravids oniy

sixteen address lirmes, limiting the tatal system addressing ca
bility to a &5,53E& byte ranpe. The S323& cecocuple= arn '
space «of 262,144 ({Z56K) bytes which requiregs four timpc
addressing capability af the typical 8-Lit processcr. Maco

unigue scluticn to this prabBlem 1s an advarnced memory

architecture called M3, M3 ic & powerful tool designed to
on—board capability far the tramclaticn of  15-bit e
addresses fraom the 5-1@@ bus intc 2@0-bit physical addresses
the 256 kilobyte array.

16-BIT ADDRESSING: MACROTECH MEMORY MAPPING

Wheyr the M3 addressirng opticon is selected, e2ach 4k bloc
the 1&-bit {(&4k! logical address is dynamically transizted tc
4k  Block of the 256 kbyte or—bcard physical memory.  With
scheme, 'global'® memcry car be configured ta any size aﬂd
anywhere 1in the lopgical address space. All remaining

switched memay is accessed by simply reloading the a2pproprial

man registers each time a bark switch is ta ccour, N re2eory o
address cpace is wasted with this scheme and no corstraint =
inpesed in the partitionming or sizine of either global o nank

switched meamnory.
M3 is desigrned to operate in twa functicwnal mades:

a. pass mcde. Used ta lcad mapping recisters
initial power—up interval. The 58256 TUﬂCt*:ni as a
board v this made, with the sixteer bit address pas
ta the array. This made is activated whern the system
powered wp, awnd remairns active until the last wapping r

lcaded.
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b. mapped addressing made. Whern the magoing regpicters
are completely lcaded with the initial addrese man in the power-
up interval, address contrzl is actomatically tran;farred to the
manped addressing mode. Whern this moade is irvvoked, ddressing
into the array 1s gererated thyaugh the mapping :Egi&b&rs= The
mapped addresszing mode remains in effect urtil the rext power-un
interval.

The mapping registers cowsist of twzx high speed bipcla:
lacated at buard coordinates DE and ES. Each ram hag sixtesn  4-
it wovds, and the Two rams are organized as sixtzer 8-bit ragis-
ters ta pravide & address inta the memory array. Each of the
sixteen mapoirng registers can address any a4k black of The tohal
2ok memocry array by loading them with the desired mapping infor-
maticwm.
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M3 TECHNICAL DESCRIPTIDON

register loading- The sixteesr mappirg registers cocupy 3
contiguous  I/0 address olock 1w the range md to q=
epresents the upper mibble of the base I/0 address
to any unused block of sixteen I/0 addresses by the k
le bocards should ali: be set to the same *bank select? ac
rarnge chaoasen for this purpose (with sowe exceptions — see
section). The lower nibble of of each of the sixtzen I/70
ses represents the 4k block to be addressed; i.e. mEH
&FFFH. The eight data hits written to each repgister are
as follows:

bits 7-6. Board select bits. These two bits must match the
twa 1sb’s «of the board address selecticn. Otherwise, wo access
can occur., Setting these bits to a nan—existert Z36k range can be
nseful at times, such as whew ram memory must be masked fooo prom
averlays in systems rot irncorporativg the phantoms lirne. In moet
cases these twa bits iy each register will be writter to mataoh
the appropriate board address select bits,

bits 95-4. &4k barnk select bits. Theze two bits selec

t which
of the four 64k barnks in the 256K memory array 1is ta b2 addres-—
sed.

bits 3~@. 4k segmernt select bits. These four Hits canitain
the desired sepment information to delineate which of the 1£ 4%
prnysical segments in the selected 64k black will be adcressed.
ROARD. LEVEL ADDRESSING
The Macrotech 58523& is addressable on any S3&Rk Roomcary up

to sixteen megabytes when the divect 24-bit addressing mode is
selected. However, wher the M3 mcde is selected Ffor  16-0it
addressing, an upper limit of one megabyte iz impaesd. For fhe
most memary internsive requirements; this iimitaticn shouwld mot =e
significant, imasmuch as & siwvngle 88236 carn support five 435K
user banks and 16k of glabal memory iy & typical MPR/M2  aperabing
Sy ST emn. Wher the M3 addressing mode is selectad, the Fous most -
sigmificant board select bite correspornding to AZ3-AZE shauld be
set ta zerc (pluggec to the right - g2  Eaoard Pu;mre erization
section). The remaining twc bits corresponding to ALS-R18 canm be

_ -—

plugged to any one of the four possible combinations o selac
the desired 256k address space in wihich the S§5286 wi.ll reside. Ar
example of coding for & typical power—up seguerce to  initigliczco

the mapping registers follows:

*MD/M is a registered trade mark of Digital Research Corp,

L ]
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init: 1x1

Section | — RAddressing

by mman spGinter Lo memsry map
mvi o5 4dn ;1/0 base address
int: movy bym
cant b swirite Ivitial map
inx h yviext incex
inr © imext register
mvi a, o@h ydavie?
cmp C©
Jrnz inl o, cantinue
ret
7 memory map table:
;7 the 12 lacations  fyom mmap-mmaps (GQOA-bFFf)
; wWill be charged as required by the bank select routirne.
;7 the 4 locations from "glabl? to enc of table {(c@R@—~FfffFf
; are registers Tor fixed system (glabal) memory and will
y remaln wncharnged.
H written to logical phyvsical
H register address aderesa
mmap: db Q ; Q@A-Qfff RRARR-QAFFF
db i ; 1@QRa@—-1ffFf M aG@a-a17rf
db = ;7 cQRA-2TTF G:GG@—QMFFF
db 3 i QURAR-ZFFT QIGER—~CETT T
db 4 3 HQAR-4FFT RLGBQ—GLTFF
db S ; SQRAR-SffT ASAER-ASTFF
db 6 1 BQRG-5TTT BEAGA-NET T
ch 7 y 7@GRQR-7FfFT A7 QR@—2T7FF T
db a ;s 8BRA-38FFT ABQAAR~-ZE T F
db el 3 2QUP-3Fff (e lralravi i R
db Qah 3 aR@@-afff mamwm~MafFF
db 2bh 3 b@@A-bTFf U@ - f P f
glabl: db Qeh 3 cl@@Q@—-cTrT Qc@u@—@cfr.
db @dh ; dQ@@-dfif QO@AQ@—2cF FT
db @eh § eld@@—-efff AePPR-RQefFf
db afh 3 fQ@@-ffTff QFAAQ-—ACEFT
Subsequent bank switching in this example would  1nvol
loading the sequences 1déh-1bh, loh-27h, 28h-3&nh, and Z&hK-3IFf5 v
registers 4@h-4bh to switch bkanks as required. The bamk  =swit
autime might be similar to the imit routinme abave esxcegt  ih
the lirne: mvi a,5@h wcould be charnged te: mvi  a)4ch =a &0
global memery wauld nat he averwrittar.
The example code on the folloawing page demonstrates
typical bark switch =zeguerce. Note that the coades is intended
be descriptive rather thanm optimal.

)
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3y this wroutine demanstrates a typical
switch 48k

3 tc

: (ZBRAR-3FFFF)

switch:

swli:

3 userd bank

mmap:

glabl:

Fram

Ixi  hymmap
mvi c, 42h
moy by
C:::'_[t 1:‘
17X h
irnr ©
mvi A&, 4ch
cmp ©
Jrrz swl
ret

aap s
written to

reglister

db 2Bh
dhb =25h
db zah
db <hh
db Zch
db Zoh
db Zeh
db 2fh
db 3@h
db 31h
dh Sizh
db 23h

ar

ME e WA NS AT AT MF X NSV ML @ A an A

Section |

bark switch
logical @Q@R-bfff to the 4t
iagical physical
addiress address
abrdnlr. il o o Z28RAQ-28fFfF
12QQ@Q—-iTfF SORRQA-23FFF
caQa-Sfff caf@@a-zafff
3JQRQ-ZTFf ZhRER—chfff
LQAQQ—-4FF T ZCQER-Zcf Ff
= F

SRRA-SFFf
EQUA-BFFF
7000-7fff
ARAR-BffF
Q-3 F ¥
aR@R—-afff
bR@d-bfff
cRAQ-—cfFfFf
d@pa-dfff
eQRaR—-eff{
faQa—frf

2aARQ—2g
el -zef FF
ZFQQU~2FfFerf
SARAQ—=ZAF {F
S1Qaa—-31FfFF
ISWRR-3SFFF
SIRQRQ~ZTTFT
QcRAA—-Gcf T
nfelnlniniinlaba ity
ZelQA-Qef 7 f
AFQRG—Af F{f

sSequ

Darie

-

=y

=

~ Addressing
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INITIAL PAGE ADDRESS SELECTION

Inn some applications 1t may be found advantagecus to
deselect the SS5236 when pawer 15 first applied. This is necessary
for imstance 1n VIRTUAL DISK applicaticrns where Vdisk memcry 195
lccated in the second 256K address space (4QEQA-7FFF7). In the
pass mode, at initial power—up; addresses Al3-AlE are supplied
thraugh a driver (1/8 of an LB244 at location £14) to the values
set by berg Jgumpers at J& (see Board Parameterizatiorn  sectiaorn).
Im most applications, these four bits will be set to zera so that
the 55256 will be selected apor power np.

DIRECT 24~BIT ADDRESSING

Direct 24-bit addressing invalves configuring the six  bits
at Jumper Ji that correspond to address hits RAE3-ALE, &and settinn
the addressing mada Jumpey to Y24 bit? (see Board Parameterizatico
secticr). The fallowing chart shows the proper Jumper configura-—
tion to set the address range for each of the first sixteen 2ZEZ4k
blocks:

BHoard Address range A23 RZZ2 AZ1 R A19  Rl1B
Q@A - PAEFFFF R R R R R R
Q420 - @T7FTFF R R R R R L
Q8a2Ra@d — @bffrr R A R R L R
Gcovd — AFFfff R R P R L L
1@ — 13FfFFF R R R L R R
1400022 - 1 7FFFf R R R L R L
18 — 1bffff R R R L L R
tc@e@d - [fffff R R R L L L
cRAQRA ~ ZIFFFf R R L R R R
Z2LpQRa - S7FFFT R R L R R L
Zazna — Zbffff R R L R L R
ZcURRA - STFFFFT R R L R L L
SRPRAQ — IIFFFF R R L L R R
J49Q@QQ - I7FFFF R R L L R L
282Q@@ - Zbffff R R L L L R
Scapd — SFFFFF R R L Lz L L

The above table represents only one fourth oFf the possibl
address range selections for the SE25E. If 1t is nrnmecessary to
gererate more table enmtries, continue in bDimary until the max
(& megabytes) limit is reached. The maximuam Z4-bit address bplack
will be fc@@@@2-ffffff (1&,315,@Q72 - 15,777,215 decimal).

in the above example, reversncas Lo R
installation of berg jumpers to the right to assert a low leve!
refeyrences ta L' indicate installat:ion to the lef: to assert a
high level (see Hoard PRarameterization secticom).
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OPTIONS

This section deals with all of the optiacral features aowm
beard the &8E&56 that must be set by the user accordivg to the
particular envircnmernt in which the memcry will be irstalled. The
fallawivig coptians are cavered in this sectiorn:

a, refresh mcde coptiaons
b. phantcam live cpticns
c. pstval® timing options

d. sml timing cpticrs

refresh cycles. Refresh cycles are gererated orn—-bcocard the
§5256 fram two sources:

1. Transparent refresh cycles are asserted by the cycle
cantral module immediately following a specified type of menory
read cycle. Depending civ the CPU being usad, the specified type
af memary read cycle can be either ars mi (cp-ccde fetch cycle)
orily or any memcry read cycle. As a gereral rule, 1if the system
implements an 'sw!’ sigrial on pin 44 of the bus the SS23& shculd
be parameterized tc aoperate with trarnsparent refresh on mi cycles
arnly. If the system does noct implement the 'smi® sigrial the 535238
shauld be set to assert refresh on all memary read cycles.

2.Timed refresh cycles are gererated from the on~-board

refresh timer approximately every 14 microcecoyds. The timer 1is
reset each time a refresh cycle cccurs. When the 85256 is set up
to rum  in  transparent refresh mode, nnder normal operating
coanditians the refresh timer will never time out. Tranmsparent
refresh activity will keep the refresh timer i1ractive. Timed

refresh is selected by default as the prircipal refresh made whern
no transparent refresh mode is selected. The refresh timer can be

thaught of as a Ywatchdog® for failsafe refresh cperation. When
transparent refresh activity is susperded during wait, recet, ar
dma cycles, the refresh timer assumes the responsibility of

keeping the memory array refreshed.

refresh mode selection. The SS238 is desigried to pravidese the
cptimal refresh operation for any existing CPU type. The text
belaw 1is intended to serve as a guide to refresh mode selection
althaugh some experimentaticn may be rnecessary to determivie the
mast efficiernt refresh mcde ta be used.

v}
{
—
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Fop all Z28@ and 8882 processors the transparent mi refre
mode showuld be used.  This mode provides thz greatest access b6
for these processor types due to the extended ml  cycle.  Hoth
processors employ faur clock cycles inm an op-cace fetch compared
ts  the ryormal three cycles in a memory rvread o write cycle, The

“tra cycle time after the cp-noade i1s fetched is used Lrdbevvially
by the processaor ta decode the iwstruction and the bus 1s  idle
durivg  this time. See the sectiocrn orn Hocard Parameterization far
procedure to set the rafresh mode.

c‘h

As a rule, the ml transparent refrech mocde should always
used with processors that provide the 'sml? sigrnal on th bus
This rule usually holds true due to the respective differsnce of
the freguency of cccurance of ml cycles to memory read o wr
cycles even if the ml bus cycle pravides noc axtra

slight advarntage in power consumptiornn will resul
refresh activity.

1f the processor cperates at a very low clack freguency {1 -
= mepahertz), trarsoarent refresh aon all memary read coycles
shauld be selected. This chaice asswes that the ram refresh
requirements will be met. Wnhnen this refresh mode is selected waitl
states will never be invoked as a result of cycle conflict since
refresh reguests will be gererated by the cycle contror module,

Some pracesscars  such as the &€8Q%3 or 8086 do nat offer a
narticular time slat into which transparent reftresh cyclez can be
irnserted. A different apprcach is reqguired with these types of
processars in order to properly refresh the 55255.  Anm alt te

mode is provided to satisfy the refresh requirements
sors  ofF  this category. The timed refresn wmocde as
requests & refresh cycle every 14 micraseconds. whe
request oeccurs while a memcry cycle is in pragress, the reguest
i1s queued until the memory cycle s completed. IT a memary cycle
1is yrequested while a refresh i1z inm progress, the ready line s
asserted and held until the refresh cycle is campleted and the
memary cycle has progressed to the poaint that dats is sure to be
stable. This mode will <perate with any processcar, although it is

re?rpzﬁ

riot the prefervred made in systems where a transparent mode can bhe
implemented. Ta set the S8525& tao cperates in the timed refrech

mode, see the secticn on Board Parameterizatice.

phantom line gptions. Three options are pravidzed on the
53256 foar the phantom lirne:

. phantam disable all memzry cycles
. phawntom disable memory read cycles anly
- ignore phantom line

Lo

See the secticorn o Roard Parameterization For infrooemation on
setting the Jumpers foor desired phantom caperaiiom.

[
]
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BOARD PARAMETERIZATION

This section 1= intended to serve as a gulide to assist  in
the assigrnment of the varicus aptions required ta persomalize the
S5286 to the user's =zystem. All user—selectable apticns have been
implemented with Berg Jumpers in preference to dip switches ta
zrhance the reliability of the programmed settimgs once the board
is parameterized. Six jumper areas pravided on the 55256 must be
configured to fit  the userfs system befocre the board can be
claced inta cperatian.

memory address parameters: The S55E5E6 carn be addressed or any
Z5& kbyte boundary from @ to 16 mbytes (16,777.216) in the direct
24

Z4—-51t addressing modea. In the 1&€-hit addressing mode, the upper
4 bits (R2Z3 - AZE) must be set to zero, allowing addressing up to
e moyte (1,@48,376) when four S5Z56 memary boardes are installed
in a system. Belection of phantam aperatiorn is included iw thic

ilopical grouping.

pass made (power—up page select) address: When powsr is
imitially applied to the system, the SSZ56£ assumes the status of
a &4k memcery board by pacssing the lagical address from  the bus
girectly to the lower &4k black of the memory array. This allows
the aperating system to uwse the S52586 foir system imitialization
efere the mapning registers are written. Mapped mode addressirng
does vt begin until ammediately after the highest map repister
(«F) i= loaded torvough 1700 If an application reguires that the
a58EE is not  enabled or power—up, the power-up page adcress
=hauld be set to rov-zera,
Motes: This mede 1s not inmvoked when the =24-hit direct addre-
zzing mode is selected.

i1/c address selecticn: Wher the 58256 15 used iwvm the 15 bit

addressing mode, it 15 essential to load all sixteern mapping
registers durimg the initial lcading sequence. The repisters can
be loaded in any corder, but the highest register (xF) must bpe
loaded last 1w the segquence. Taking care ta arganize the initia-
lization seqguence irn this marmer will assure a smooth  tranmsiticon
From the power—up moge ta the mapped addressing mode after regis-—
ter F is writtern.

Selecticn of map register i/0 port addressing veguirses A&
zsequerntial block of sixteen i/c addresses startimg on an aven 16
byte boundary (22 — xF).

The following three tables list the jJumper locaticons for the
=ricry address, power—up page, ant 1/c assigrments.
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Memory addressing zelections:

POSITION FUNCTIORN

INSTALLED LEFT

INSTALLED RIGHT

J1-A memory adcr maode i6 bit mode 24 bit mode
Ji-R memory address bit A19 = 1 Al3 = @

Ji-C memory address bit Az3 = 1 AR = =

Ji-D memory address bit Ale = o ~18 = @

J1i-g memory scdress bit RE2L = & 2l = @

Ji—F memory address bit 22 = 1 Acz = 2

Ji-B memory address bit Az@ = | aze = 2

Jt—H pharntam inactive active
Power—up page select:

POSITICN FUNCTION INSTALLED LEFT INSTALLED RIGHT
J2-H power—-up addr bit ALtz = 1 Al9 = @

Je-G power—up addr bit A1 = 1§ R18 = @

J=-A pawer—up addr bit AL7 = 1 ALY =1

J2-F power—up addr bit a1 = 1 AleE = @

1/0 port address select:

POSITION  FYUNCTION INSTALLED LEFT INSTALLED RIGHT
JE~k= i/ port addr bit A7 = 1 R7 = @

Jz-C i/a povt addr bit RE = 1 A& = @

J2-D i/0 poyt addy bit RS = 1 S = Q

J2-E i/a pca~t addr bit A4 = | R4 = @

The status valid strobe - pstval#: The wrewer CPY cards
provide a praopevly timed pstval® sigrnal on pin 85 of the bus. I1IFf
any doubt exists, a method to determine the validity is to check
the CPU marual for the mrnemonic assigvred o this pin. If 2t 1is
called cut by any wname other than pstval¥ ther 1t probably was
not desigwmed  to meet the IEEE/E96 specificaticns.  The 58256
proavides a signal called "alt stval' which carm be wused in  most

~e2-—-IEEE systems as a substitute foar the pstvals* sigrnal if neces-—
The implementation of this opticn ivnivolves cutting the eston
between the center and left side pady, and installing a wire

between the center arnd right side pad. Jumper J3 1¢
cated down mear the bus just aboave pinm 2G5,

ary.

J=

Jumper

LIRRTI N
+

lo-

INSTALLED LEFT

INSTALLED RIGKT
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SETTING THE REFRESH MODE

refresh made selectior: The method of refreshing the 55258

is zelected at gumper strip J4, pins A - E. B sirngle shuwt acrass
twa  of these pimns will set the desired mode. Read the sectian
ertitled "optioms'" to determivne the aptimal refresh mode selec-—
T,

Jumper J4 is the only vertical jumper strip on the §5256,
laecated alaong the left side of the 74F64 at coocrdirnate locaticom
Ez2. Pocsitiaons A through E are provided for refresh mode selec-
tionm  (pasiticn A is oriented at the tap). Wher the aptimal mode
for  your system has beern determined (after reading the sectiorn
entitled "Cptions’),; the fallowing chart can be used to determire
the praoper shunt positiaorn foer the selected refresh mode:

refresh maode shunt position
1. Trarsparent refresh on all memory read cycles: J4-R ta J4-C
2. Transparent refresh on ml cycles only: J4-R to J4~F
3. Timed ({asynchroious) refresh: J&4-D to J4-E

phantom line parameterization: The phantam lirne cam be set

to functicn in ore of three different modes of cperaticrs:

{. Phartam disable all memdary cycles: Iv this mode wher the
phavtom lirne is active in either a memory read or a memcry write
cycie, the 55236 will be deselected.

. Phantam disable memory read cycles acnly: This made is
orovided for shadow prom applications where code is read from roug
memory arnd  written to averlayed vram in the power—up sequevice
aricy to disablivng {(shadowivig) the pram.

2. Ipnaere phantom lime. Same applications do not reguire the
use of the phantam line. This jumper setting assures that spu-
ricus phantam cyecles will wever accocuwr regardless of the level of
the phantam line.

Phantam mode selection:

SOSITION FUNCTION INSTALLED LEFT INSTALLED RIGHT

Ji-H phartacm ignored ernabled

JE shadzow disable reads only disable all mem cycles
whert J1-H evabled whers Ji-H erabled

)

Ju
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INTRODUCTY I0M

The imstallatice of Macrotech’s Virtual Disk saftware in CPM
2. &, in cornjunction with the 585256 memcry board provides an
additicnal disk drive to the system's canfiguratiorn, The wvirtual
disk has two advaritages. It. adds another sivigle density/single
sided drive to the system and the solid state mature of the drive
results iv mach higher access arnd data transfesr rates.

Implementation of the virtual disk consiste of installiwg
the VBIOS routine ivw the CPM 2.2 BRIONS module and addivig the VDISK
program to the system disk as an available awtility pragram. The
S8EE%E memory bocard is added to the systems hardware configuratiov
arnd a 4K byte blocek of RAM memory 1a the existivpg address space
iz freed for the bank switching address window.

After installatiorn, the aperataer enterse vdisk commardzs  as
meeded to irnmitialize, opewn, close, activate, or deactivate the
virtual disk.

The Ffollaowinmg secticrms assune the reader has familiarized
Rimself with the scurce listings iv Pppendicezs R and B, with
particular attention tTo the comments preceeding each of  the
source ccde listirngs.

RESIDENT MEMBRY CONFIGURATION

A 4K byte window of memcery must be provided in the systems’
E4K addrecss space that resides above the bighest address usec oy
cPmM, This windoaw must reside on a 4% byte bocuwndary addrecss; foar
example, QCQA@H, @DRBAGH, QAEZQRAH o AFQAQAS.

Forr pericds of non-cpm wuse, an initialize routivwe cavi be
coded that will switch Rank @ of the 55236 irnto memary which wher
added to  the existing RAM will provide a total of 64K address
space. Hark @ of the memory board is rnot used by virtiweal disk
for this reasan.
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HEMERY BOARD CONFIGURRTION

The 55886 memory board that is to be used as  the virtual
disk must be jumper conmfigured as follows:

1. I/0 port address matchivng PORTID eguate 1 the VRIGS
rout ire.

Board Select Rits matchiwg HDSLCT egquate in the VRIGS
rautine. These may wnot be 2@, but may be @i, 1@ o 11.

m

Rarik Select Mcde.

L)

4, Board Select Address AZQ to ASS aof @ROQAR,

an

Pcwer up page select address RIE ta ALZ «f QORA.

&. Other aopticnms as reguired for the usevr's system.

BIOS DISK ASSIGNMENTS

Virtual Disk may be assigmed only as arn eqguivalent of an 8
inch single density/single sided drive with 128 byte ssctars, 26
sectors per track anmd 77 tracks. Arn entry must exist in the RIOS
Disk Parameter Table that matches a true physical disk drive with
this comfiguratian. It is recammended that an adgditicral erntry
in the Disk Parameter Table be pgraovided that does not recesczarily
have a carrespanding physical drive. - Thig will allow the use of
the virtual disk as arn added crive instead of orly as a temporary
replacement for an existivg physical drive.

Vdisk will accept disk assigrimenrts from A: thrua Pi. The
actual assigrment of a drive that does nat have a corresponding
entry in  the BIOS Disk Parameter Table to vdisk will yescslt  in
erratic aperation armd failwre of the CPM operating system.

VDISK COMMANDS

The Vdisk pragram is the interface betweern the cperator arnd
the virtual disk. The cperator executes the commands by erntering
VDISK X:COMMAND, whevre the X: 1is the disk assigrment anc the
COMMAND is cre of the below listed commands.

Vdisk tests only the first twao characters of the commant.
The Opewn command; for example, might be entered as VDISM X:0P.
The following describes each «f the Vdisk commarnds.

vdisk x:apen The entire 77 tracks of the physical disk aw
grive X is copied to the vivrtual disk amd the virtual digk 2¢
assigned as X:. R1l references tao X: at this time will access
the 55856 memory board. The physical drive that wss X: has

effectively beers remaved from the system.

(&}
t
M

i
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55286 Technical Manual Section S Virtual Disk

vdisk x:close The entire 77 simulated tracks of the memory
board are ccopied to the physical disk X:. The physiecal drive is
assigred as X: and the virtual disk is etfectively rot present in
the system.

vdigh w:activate The virtual disk is assigried as X: and any
corresponding  physical drive is effectively removed from the

system. The data cantents of the virtual disk are assumed cor-
react. Operator procedure must assure this, pricr tc using this
courmarid.

vdisk x:deactivate The virtual disk is effectively removed
frcom the system. Bry corresponding physical drive for X: is viow
accessible. The virtual disk data cartents are urnchamged amd may
be later used via arn Activate commard uwless a power  dawn/power
up cycle accurs, System resets will nact affect the virtual disk
data corntents. 1f the active virtual disk iz assigrned as A: and a
warm baat is requested; the physical drive will he accessed far
the system tracks but following warm bocot campleticon the wvirtual
disk 15 again activated.

vdisk x:init ARs=igns the virtual dgisk as X: armd fills all 77
simulated tracks with ESH. Each track is written with €5H and
then 1is read back to verify the memcry. It is rnot poesible 1o
use the command o a physical disk drive for imitialization.

vdisk n:test If X: is a physical drive, the diek is filled
with psuedc-yrandon data ard a rvesd verify 1s performed. Nat e
that the disk will be left with garbage data cantents.

if Xz is the active virtual drive, the same writse, reac
verify porocess cccurs and the data comtents of the virtual disk
1€ naw garbage.

CAUTTON: The cperataor should verify that the appropriate assig-
mment is active prior to entering this command.

vdisk xsreset This command performs a BDOS Disk Reset fun—
ctionn call. It is rot a normally reguived cammand for wvirtual
disk aperation, but is included as a comvenience to recoveyry Fram
systems that are left in read/ornly status.

vdiek status This command returms a message of UDISK INAC-
TIVE or VUDISK ARCTIVE RS X:. This 1s art aperator conveniernce
command to wepart the curvent status af the virtual disk.

L)



S5256 Technical Manual Secticn & MPM II Installation

INTRODUCTION

The use af the Macraotech S525&8 memory board in a system with
an MPM II installatiow provides a flexible bark switch memory
generation capability for multiple memory segments of varicus
sizes tc meet the user’s rieeds. Installation of two 85256 memory
baards provides sufficient memory segmentation to exceed the MPM
I maximum capacity of B8 memcry segments, gach of up to 48K
address space.

Appendix C contains the source listing of the two areas of
cade needed by the user for installation in their M2M BNKXIOS
mzdule, After this irnstallation the operatcr uees the MPM GENSYS
program  to configure the desired memaory segmentation by resporn—
dirng ta the BENSYS prompts with the appropriate bank start addre-
sses and sizes.

RESIDENT MEMORY CCNFIGURATION
The S8256 memory board (o the first of two boards) must be
cenfigusced with  appropriate jumpzay positionirng ta provice the
following haard installatiov,
i I/0 Port Addrecssing to match the PORTID equate value,

= Rocard Select Rits assigrment of Q4.

Eank Select Mode.

(O]

4 Foard Select Address AZQ thru ARE3E of Q20QQ.
=. Power up Page Select QAddress A1E thru AR1I of QGRA.

£ Remaiyning jumpers shaould be s=2t as system hardware
regquirements dictate.
If & gsecand SSE5& memoaty zcard is to be iwstalled, iv  is
configured the same zs above except the Board Select Bits shaoulc
be set to @i,

th
!
.
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8S256 Technical Marwal Section &8 MPM T1 Irstallation

GENSYS REQUIREMENTS

The gspecification of memory assigrnments performed during

SYSGENM reqguires the user to understand the capacity limitaticre
of matching MPM nemcry to the availlable bank switch memory. The
SZZ28 memory Scard will be used as & 64 bark board with each 4K
Syte bank assigrned bank numbers of 2 to &3 decimal.

The MPM total size {to top of memocry) will use banks @ to X,
where X is determiwmed by the tap of memory value. For exampleg
if the top of memcry is specified as @EFH, then banks @ thru 2EH
will be assigned for comnom memesy arnd segmemt 2. The implemer-—

taticn requires that this first segment be CGHtiQMDUB fyom  ad-—
drees Q@@PPE ta the top of memory (in this example —ase, QEFFFH).

Teee are now 43 hanks available for use ivn cather memocry segments
= lmc=E 1

-

I hanks are in use for segment @ and common memoyy.

The response to the addrzse Forr the common memory base page
a 4% bounda For 2 the common memory sSize
1 d H then thez response

ank switch to cccur at

2 switched cut of th
7 thiroug i .1 aw cther sepments  t
memcry cpace. BauKS 2 thircugh YEH will rnever
the memory acddress space.

n

Rl

The other memocry segments (other than 2) may be specified as
e -ase addrezzs and =ize, as iong as the 4K byte bourdary resiri-
chichnm  is d no more than the maximum avallakzle banks
ATE exnceec example, 42 banks ars available.

fela example of ove &f the many possible logical

MPM 1T BEODH 7@ 0H Bark 2@
5 ey 2002+ Bark @t
q Z22@H 220aH Bank @2
o 2022~ 9200H Bark @32
3 DODDH FADAH Bank @4
g ¥ QERR- Ealnluiy Bank 95
3 Usr L4NQAH LRAAH Bank @&
P e =20aH 200K Bank @7
; 2ER2H 2@02R Fark Q0

NMobice that  all addreszzes are on 4K byte Loundaries, the

tatal number of bhanks required is &4, and that user segmewhts
ober than Cpgrer“ 2 may be specified with base pages and lengtns
=f  varying 4¥ by values. The installation of a second 88336
rmemary board irncreases the available banks from 84 to 128,
The systern imitialization routivne in Pppendix ©  does  NCGT
merform varification of the sdoress assigrmments o total  bamk
squiremerts. The u=er must this lagical checking at the

orovide
&

t
time of SENSYE memory coecification.

i
I
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85256 Technical

Mariual Appendix R - Vbics routive

AR ¥ L AF AT 3V AY -8 Ar A el

AK A g s

AL e T T e e

AE AP P EE mE WO E4 A aF

BE 4P AN sam AEE R CAf aE Al AS R g

WA AR umd ABA VMR LGN SMA B8 \PY ~EA MIE AEE AP

VRIOS RECUTINE TC BRE INSETALLED IN USERS EITDS

VEIDS REV 1.

m
N
~
o
o
~
(o
]

COPYRIGHT 13582, MACRCTECH INMTERNATICNAL CORRP
ALL RIGHTS RESERVED.

THESE ROUTINES ARE DISTRIRUTED TO THE TWNERE
MACROTECH S55S=25& MEMORY BORRLD FOR YSE ONLY 1IN
SYSTemMS THAT ARE USING THE MEMORY ROARD. AN
LUSE CONSTITUTES A BRERCH OF THE COPYRIGHT LI

THE PURCHASER.

VRIOS DEFIMES THE OMLINE ROUTINEE TG BE INSTRLLE
IM THE USER'S CPMz. =¥ BIOS. THESE ROUTINES
PROVIDE AN INITIALIZATION AND INTERCEAT ThE
SELECT, READ AND WRITE CALLS TO THE BIigsS JumP
TARLE, IF THE CALL DOES NOT REFERENCE THE
CURREMTLY ACTIVE VDISK, EXECUTICN 1S PASSED TC
THE EIDS STRANDARD RERD/WRITE/SELECT ENTRY PROINTEG.

NOTE# CP/M IS A REGISTERED TRRARDE MARK OF

DIGITAL RESEARCH CORPORATION

RESIDENT MEMARY

THE PROCESSQOR® S ADDRESS SPRCZ
(WP 7TC 60Ky THAT IS PROVIDED
EY OTHER THAN THE VDISK MEWIRY
HOARD.
WINDOW - THE 4 BYTE AREA, NOT 2ROVIDED
BRY RESIDENT MEMCRY THRT IS E&MNHM
SWITCHED IN/CUT FOR WDISH TRANGFERS.
COMMON BRANK - R 4K BYTE EBANK THAT I& ACTIVE
AFTER A COLD/WARM START AND 5 NOT
USED &Y VDIGH,
THE 63 BANKE CONTAIMN 2022 LOGICAL
RECORDE OF 128 BYTES EAQCS. =&
LOGICRL RECORD NUMERER 15 DEFIMED
BY THE SUM OF TRACK #(@ 70 7&2
TIMES 2& ANDR THE SECTOR ¥t 70O &)
MIMUS 1.
THE REGQUIRED EBANK #(1 T2 &2) I
DRTAINED FROM RITS & THRU 1@ O
THE LOGICAL RECORD #.
THE RELATIVE RECORD WITHIN R RANHK
IS5 OBTRINED FROM RBRITS @ THRU 4 OF
THE LDGICAL RECORD *.

LOGICAL RECORD

T U

VERIOS CONVERTS THE DESIRED PHYSICAL DISK ADDRESS INTO
THE LOGICAL RECORD NUMRER, AND THEN ORTAINE TH:Z RANK
NUMRER AND 128 EBYTE RECCRD CORE ADDRESS TO INTERFAT

TO THE VYDISK MEMQARY. THE NEEDED EANHK IS8 THEM GWITL D

R-1

b



§5256 Techwnical Manual Apperdix A — Vbioz routine

INTD MEMORY AND THE APPRROPRIATEZE DATA TRANGFER DONE.

THE INITIRLIZE ROUTINE SETS THE VDISK MEMORY EROQRRD
MAPRING REBISTERS TC THE APPROPRIATE 4% BYTE ERANKE.

THE BANK SWITCHING CODE FORMS THE PGRT # FROM THE
EASE PORT VALUE (PORTID) RND THE 4 MOST SIGMIFICANT
BEITS OF THE WINDOW ADDRESE. AN 8-HIT DATA VALLE
I3 OUTPUT YO PERFCORM THE ERNK SWITCH. THIG VALUE
IS OBTAINED RY COMEBINIMG THE SBARD SELECT RITHS

(1, 2y ar 3) WITH A &6-FRIT VALUE (1 TO &§3) THART

IS THE DESIRED EANK NUMERER.

MEMORY BOARD CONFIGURATION ZQURTES
MUST BE CHANGED 70 AGREE WITH UBER'S SYSTEM

ML VAR M P -N1 AKS NEE ANE ML T VT Y WA WD WA I AR e

3
apta = WDWADR: EGQU @Cc@H ;WINDQW SDDR, UPPER BYTE ONLY
A4y = BSLET:  EGU 49H BOARD SELECT KITS, UPPER & RITSE ONLY
A6 = PORTID: EQU 6@H ;BOARD I/C PORT ADDRESS
baza = SELEBITS:EOQU S@H ;DISK SELECT RITS
i
H LINKS TO USER*S ERIGS THAT MUST BE SATISFIED.
3 USER MUST REMOVE THESE EGQUATES PRIDR TC ABSEMELY
5 INTO USER®’ S RIOG.
3
QRRG = READ: EQU @ 1BHIGS READ ENTRY
AR = WRITE: EOU 2 yHINS WRITE ENTRY
uRRn = SELDSK: EQUY @ ;BIBS SELECT DISK ENTRY
Qg = SEKTRK: EQU il ; CURRENT TRRACK #
QA = SEKSEC: EGQU @ sCURRENT SECTOR #
Qage = SEMDSK: EQU @ ;s CURRENT DESIRED DI3K
Qe = SEKSEL : EQU @ ; CURREMT DISK SELECLT BITS
QQd = DPRASE: EQU 2 sHIODS DIGK PARAMETER HEALER TARLE
QY = DMARD: EQU 2 yCURRENT RUFFER BDDRESS
3
3 CHANGES REQUIRED TO USER'S RI(CS.
3
;JMP READ: IN BIDS JuMP TARLE MUST RE CHRANGED TG ImMP VREERD.
3
;IMP WRITE:IN RIOS JUMP TARLE MUST BE CHANGED TO JMP VWRITEZ.
:
; IMB SELDSHM: IN RICS JUMP TABLE MUST BE CHANGED TC JIwp VBLCT.
3
sCALL VINIT:MUST BE ADDED NEAR END OF WARM ROOT ROUTINE.
3 NOTE THAT VINIT DESTROYS A, BC AND HL-L CONTERTE,
3
3 VEIOS LOCAL DEFS AND =QUATES
2@ ARQA REQCADR: DW I ;CORE ADDRESS
Q@ez 2@ RWCMND: DR @ s REARD/WRITE COMMAND SAVE
-z



nininys
palnivind
177
QQZ 4

QRS
2223
Q@B
aQC
Qpax
s
aals
Pa18
Al R
@aal1D
DALE
QQ1F
QAz@
Qa1
aRz2
aez3
QR4
ninisen
QA2E
aaz7
2Az3
QazC
2azD
RQE=E
D@2k
Qazi
QR
QA3
234
2235
Q236
QAaz8
QD39
@ash
Qa3E
ARzC
Q@asD
QQZE
e
QasHq

Technical

oo
o0&

CDADOE
C2oaR
aC
Ca15oe
CDADR@
CZQ22@
22e209
ZAAR2Q
ZE00
S4

SD

=3

44

4D

13

3

z9

29

@9
160Q
3A2Q22
SF

193

7D
EELF
47

7D

a7

a7

27
EGQ7
6F

7C

a7

27

27

as.

ac

4F

78

Marnual Appendix A — Vbios routine
RFLAG: EQU 1 ;3 RESD FLAG
WFLRG: EQU @ sWRITE FLAG
INTVNG: DR @2FaH sIMNITIRL VDRIVE #
CURVNG: DR @F@MH yCURRENT VDRIVE &
; ;F@H4 = COLD START
; ;10H = WARM START, VDISH INACTIVE
3 7@ TAQ @FH = ACTIVE VDIGw #
4
sCAUTION: INTYNO/CURYNG WORD MUST/MUST ERE
3 JUST BEFORE VRERD.
k]
;7 NOTE: USER SHCULD SET INTWYND TO 8 vALUE
3 CORRESPONDING TO AN EXISTING 8" DRIVE:
i R:=@ Ry=1,ETC.
5
VREAD: CALL VRERBT IS5 RER® FOR VDRIVE?
JINZ REQD ;NG, GOTO EBIOS RERD
INR A SET RFLAG
JIMP VCOMON
VWRITE: CALL VREGQST 315 REQ FDR VDRIVE?
JNZ WRITE N0, GOTG RIOS WRITE
VCOMDN: S5TA RWCMND
LHLD SEKTRK
MV Y Hy, & s Hb= TRRACK
MoV D,H
Mav E,L ;s DE= TRACK
DRD H sHL= TRACK =xZ
mav B, H
mav C,L ;BC= TRACK # =, SAVE
DAD D sHL= TRACK = 3
DAD H tHL= TRAZK * &
DAD H
DAD H sHL= TRACK = 24
DAD E jHL= TRACHK * =&
AV D,@
LDAR SEKSEC
MoV EsR +DE= SECTOR - 1
DAD D sHL= REQUESTED LOGICAL RECCRD
mov A, L
ANT BiFH
Mav B, A ;B= RELATIVE RECORD WITHINMN HANK
MoV AL
RLC
RLC
RLC
ANT @7
MO/ Ly~
Moy A H
RLC
RLC
RLC
QDD L ;A= REQUESTED ERNK #
INR A JREQUESTED RANK + 1
MoV C,A
Moy Ry



A4 |
Q42
Qa4 4
Q045
w246
QR47
Q@43
240
24D
QA4E
Az
RASZ
D54
2ATE
a@38
ARASR
@@3C
RASF
RAG2
ARe 3
ARGE
QRET7
Q68
2953
aeA
RQRER
Q@&
aa&Dd
Q@LE
QQ7 1
a7
G733
aR7ve
Q77
aQ7a
@a7D
Q7E
DASY
383
Q@4
aza3
pRaA
2235
QQBRE
223Q
Qa3 1
A3
DD33
Q234
2235
P@3&
Q137
2938
Q23D
2230

A-4
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@F
ECQF
67

78

aF
EES®
6F
11@@ce
(3
SZO0O0
79
F&4Q
D3EC
QE8E
ZARQDD
EE
ZAR@DR
3R220@
A7
CZe7aR
ER

7E

-
=3

EB

77

=3

Er

as
722
37

c3
2AR4QQ
B3
2222
erertvdyln
2C
F&22

orsh Ll
SARSRQA

CDAl Q@

E3

79
CDA1Qd
VI =tr i
Dt

ER

7E

=3

ER

77

23

as

Cz31aa

79

ChR1Q@

DOMOVE :

VELCT:

VSLLBOP:

RRC
ANT
MUy
MoV
RRC
ANI
MOV
L X1
DAD
SHLD
MQv
ORI
ouT
MVI
LHLD
XCHG
LHLD
L DA
ANR
JINZ
XCHG
MoV
INX
XCHEG
MOy
INX
XCHB
DCR
JNZ
SUR
RET
LDA
cHp
JINZ
STA
INR
ORI
STR
LhA
CALL
PUSH
MCY
CALL
My I
pap
XCHG
MoV
INX
XCHG
MoV
INX
DCR
JINZ
Mav
CALL

aaH
L, A

D, WDWADR

D
REGCADR
a,C
ESLCT

PORTID =+

B, 128
DMAAD

KREOCADR
RWCMND
a
DOMOVE

DOMOVE
A

CURVNEY
c
SELDSHK
SEKDSK
A
SELRITS
SEKSEL
TNTUND
GETDP

H
A, C
SETDR
B, 12
D

a, M
H

mTIX
D

VSLOgR
A, C
GETD?

fAppendix A - Vbias routire

[N

[

3

iL= RELATIV
236

;CORE ADDRESS
;A= REQUESTED
;SO0ARD SELECT
WDWADR / 16

oF 1{Rk8&
BAnNK +1
EHITS

;DE=DEST, HL=5S0URCE

;s TEST FOR READ OR WRT

;MOVE 128 BYTES

; GOCD RESPONGE

sNGT VDRIVE

BRYTE

TE

;FORM SELECTY EBITS/PRIVE

sSELECT RITS

sGET INIT VDRIVE DPH

ADDR

ADDR WITHIN HAMK

RECORD

:GET DESIRED YDRIVE DFR RADDR

FMOVE 18

;RETURN DM ADDR

EYTES TO DPFH ADDR

/9.



2@3F
@A
@A L
2084
2@n7
PEAS
2223
Q2AA
2dAD
0B
QOB 1
QOE4
COBS
2ORE
283
QOEA
OEH
@@AED
2aCH

AT
QAcCE

a4
ance
@acs
aaca
2aCA
2aCcC
@eCF
22D
QaD1
GeDe
QaD3
22D4
QD7
QDA

Technical Manual

79

C9
21002z
il1a2@
2D

8

13
CahR7aa
SARQLTA
&7
2AQAQA
F4

C9

SRB 4P
A7

Fa
JE1@
I2Q4Q7
2E4Q
D3&C
IEDF
D3&6F
397

47
QELL
Z122Ce
D

ca

7

23

=D
CzD1iad
CaCraa@
Cz

GETDPR:

GDPLOGP

VREDST:

VINIT:

WRLOGP:

WRLOPZ:

;CAUTION — CHECLK

Mav
RET
LXI
LXI

RmM

DARD
JMp
LbA
MoV
LDA
Sup
RET
LDR
ANA
RP

MV
STA
MVI
ouT
MV I
ouT
SuUB
mov
MV I
LXI
DCR
RZ

May
INX
DCR
JINZ
JMB
RET

Appendix A - Vbios rautine
A,C s RETURMN DRIVE #
H, DRRASE $GET/RETURN HEADER TAELE
D, 16
DCR A
yHL= DPH ADDR
D
GoRLOCP
CURVND
Hy A
SEKDSK
H
;ZERE FLAG = ACTIVE VDRIVE
CURVND
A
;ITS MOT COLD ETARKT
A, a1akH

CURVNO ;FLAG WARM START OCCURREMCE
A, BSLCT

RDR

PORTID + WDWADR / 1& ;BANK @ AT WDWADR

A, @FH

PORTID+DFH :ENARLE ECTARD
a

&, A sMEM FILL CHOR = 2
C,17 sRUN WRLDPZ 16 TIMES

H, WDWADR * =36 ;8TART ADDRESS

'CI
WRLAPZ
WRLOCA

RESULTING RIOS CVERALL LENGTH FOX

;s POSSIRLE S5IZE PROELEM.

20
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H UDISK — UTILITY PROGRAM FDR CPM* VIRTUAL DIBK

VD

=y

SK OReW 1.2 1/39/82

8]

COPYRIGHT 1982, MACRODTECH INTERNATIONAL CORE.
ALL RIGHTS RESERVED.

THESE ROUTINES ARE DISTRIZUTED TO THE OWNERS OF THE
MACROTECH 85256 MEMORY BOARD FOR USE ONLY IN THOSE
SYSTEMS THAT ARE USING THE MEMORY ROARD. ANY OTHER
USE CONSTITUTES A BRERCH OF THE COPYRIGHT LICENSE TO0O
THE PURCHASER.

[ R PR IV Y I R TR

e

NOTE:% CR/M I5 A REGISTERED TRADE MARK OF
DIGITAL RESERARCH CORPORATION

VDISK IS CALLED EY USER TQ INITIALIZE THE VDRIVE
PARAMETERS, COPY THE PHYSICAL DISK TO VDRIVE,
AND WHEN FINISHED WITH YDRIVE TO COPY BRACHK TO
PHYSICAL DISK.

VDISK CALLS:
X :0OBEN ASSIGN VDRIVE RS 'X' AND CGRY
FROM PHYSICAL DISK
X:DERCT CLOSE VDRIVE, NG CORY

X:ACT OPEN 'X' AS YDRIVE EUT NO COPY

X:CLOSE COPY TO PHYSICAL DISK AND ELOSE VDRIVE
Xz INIT OPEN X' A5 VDRIVE AND FILL WiThH ES'S
RESET RESET AL DRIVES - RECOVER SROM R/(
STAT REPORT VDRIVE S5TATUS

X:TEST TEST "X WITH RANDOM PATTERN WRITE/READ

IF X" 18 ACTIVE VDRIVE, THEN TEST WILL
WRITE RANDOM PATTERN TO MEMORY BANKS.

IF *XY IS 8 INCH PHYSICAL DISK THEN TEST
WILL WRITE TO DISK.

WARNING — ?X:' IN THE OPEN AND CLOSE
CALLS MUST BE AN 8 INCH SINGLE SIDE/ESINGLE
DENSITY DRIVE.

M I W E MY ek S 5 € B TR I s A M N M A W W M Y P s S F O VAT N3 VEE AT e

TPA: EGU @1@24  ;TRANSIENT PROG AREA

alaa =

@asc = SFCE: EQU 2@aSCH ; SOURCE FCE

aaia = MOVDSK: EQU QidH :CURVNDO VALUE FOR INARCTIVE VDRIWE
Qaia = JMPOFF: EQU 8%3 ;OFFSET FROM WEOOT TO SELECT DISK
Q@239 = PRINTF: EQU 9 s PRINT BUFFER FUNCTION CALL

QaaE = SLCTF: EQU RQEH ;SELECT DISK FUNCTION

Qeal = CINF: EQU ai sCHAR IN FUNCTION

2Rz = COUTF: EQU =H ;CHRR OUT FUNCTION

QG = STATF: EQU aRH ;GET CONSOLE STATUS

@Az = CNTLC: EQU B3H ;CONTROL-C CHAR

Z@an = RESTF: EQU ADH ;RESET ALL DRIVES CALL

ARQS = BDCS: EQU @3H ;ED0OS FUNCTION CALL ADDR

E-1

Yd



A
QR
QAR

212a

alaa
Q143
Q14
aiav
@ai1eAa
@1iad
@1aF
@11
@114
2117
@11R
21 1R
i1lE
211F
aizE
Qiz4
@izé
alz9e
Zt1ZC
@igF
Zi3a
i3

Q137
ai3A
@13E
BLIZE
Q1 3F
pi42
R143
2146
Q147
Qi4R
@1i4D
Q14LE

@14F |

@150
@131
@132
0wis3
ais6
@aias
Vi )=t
B15E
vicd
Q163
Qie3
168

B-=

Technical Manual

i

=122
33
Z2CDas
316513
SASDa
FESZ
CAFa@l
FES3
cCazsal
SASCHR
R7
CR4QQ4
3D
32CAAS
FEZF
3EDQR
D44
111801
ARG 2A
13
2eD423
112300
19
zzD7a3
19
Z2DABS
139
22DDRS
19
ZCEQRS
139
Z2E3AS

ZREDAT

mmamadrn
mm o Gy

2ZCRQAS
SASDB
FEA4F
CA81a1
FE43
CRA4G2
FE49
Caseas
FE44

WRUAL ¢
WRALL :
WRDIR:

3

3
START:

RYPASS:

e0u
EQU
e

ORG

£ X1
DAD
SHLD
LXI
t DR
CPI
J?Z
CPI
J2Z

L DA
ANA
Jz
DER
5TA
CPRI
MVI
JINC
LXI
LHLD
DAD
SHLD
LXI
DAD
SHLD
DAD
SHLD
DRD
SHLD
DAD
SHLD
bAD
SHLD
LHLD
INX
MOV
INX
MoV
XCHG
DCX
SHLD
LDA
ChI
JZ
CPI
JZ
CPI
Jz
CPI

Appendix B — Virtual Disk Routine

az :WRITE UNALLOCATED
sWRITE ALLOCATED
1 sWRITE DIRECTORY

TPA

H, 2

5p ;BET OLD STACK

SAVSP  ;SAVE IT

5P, SPADR iMY CWN STACK

SFCE+1

YR sRESET?

TRYRST ;MAYEE

13 sSTAT 7

BYPASS  ;MAYEE

SFCR sDEFRULT FCH

A ;UDISK DEFAULT?

EXIT sA=@, YDRIVE MUST EBE A THRU P

A

REQVNO

15 sVDRIVE OUT OF RANGE?

A, a

EXIT s REPGRT ERROR

D, JMPOFF sBUILD JUMP TAERLE TO EINS
1

D

SELDA+1

D, 3
D

STRKA+1

D

SSECA+1

D

SDMAA+1

D
DOREADA+ 1
D
DOWRITA+1
DOREADA+1

M

oI mI

s M

H
UNORDR  ;ADDR OF CURVYND IN ONLINE CODE
SFCER+1

Xak ; DPEN
TRYOPN

Kot ;CLOSE
TRYCLS

11 SINTT
TRYINT

' D? ;DEACTIVATE
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218A CAESHE JZ TRYDAC

GieD FEL41 cPl Yoy sACTIVATE

Z1EF CAF3a= JZ TRYACT

ai7& FES3 CRI 15 ;3TAT

D174 CACTQE Jz TRYST

@177 FES4 CRI ' T ;TEST

N179 CARBAZ i 74 TRYTST

217C 3E@: UCEXIT: MV1I A, 1

Q17E C34Q204 Jmp EXIT ;REPORT UNDEFINED COMMEND
QiAL ZASERG TRYOPN: LDBA SFCR+&

2184 FESQ CPI =)

@186 CE7C01 JNZ UCEXIT

71873 CD75ER4 CALL SETVOFF ;ASSURE YNDRIVE NOT ACTIVE
R18C CDE3ID4 CALL DOSLCT ;SELECT DRIVE
Q18BF 3E(A M1 A,

2121 3=8@63 5TA COMEND

@194 CDEFQZ CALL SETRRT ;BETUR TRACK MSHEE
D127 ZEFF MVl A, AFFH

@193 227Cas STA COMTRK

R219C ZA7CA3 OLOGP: LDA COMTRK

@i9F ZC INR A

RQ1AD ZE7C@3 3TA COMTRK

Ri0O3 FE4D CPI 77

21AS CADDQ1 JZ OPNDONE

@1in8 CDFER3 CRLL TRPT ;OUTPUT TRACK MSGEE
@1AE 3EQ@1 My I R, &

Q1AD 327Da3 STR COMSEC

ZIEG ZIES2S LXI H, BUFFER

P1BI F27ER3 SHLD COMBUF

Q2iB&6 27 SUR A

2iR7 228103 3TA COMCHMD  ;READ

QiREA CD7EQ% CALL SETYOFEF

@iED CDB2A3 CALL 1oCcom ;DO 1/0

21CQ CeE8L JINZ IOEXIT ;ERROR

Q1C3 ZEQL [AVA ST

RIiCS 327D@3 STA COMSEC

QiC8 228123 STA COMCMD ;WRITE

@QLCE &1E525 LXI H, RUSFER

@i1CE 227ER3 SHLD COMERUF

210! CDT7E24 CALL SETVON

R1D4 CDAZD3 CALL 10COM ;DO /0

@21D7 C2E821 JNZ IOEXIT ;ERROR

A1DA C2ICat Jmp OoLooP :NEXT TRACK
21DD CD7&@4% OPMNDONE : CALL SETVON

PiEQ &R DCX H

Q1ELl 77 MoY M, A ;SET INIT DRIVE IN VERIOS ROUTI
Q1EE CDEDG4 CALL DOSLCTV 3SELECT WDRIVE
21ES CI3IFB21 Jmp DORST

Q21E8 CD7EQ4 IDEXIT: CALL SETVQFF

Ti1ER 3E@3 MV I Az

ZIED C34224 JImP EXIT

RIF2 ZASERQ TRYRST: LDS SFCR+&

QiF3 FE&S CPI =

Q1FS C27col JINZ UCEXIT

@1F8 QEG@D DORST: MVI C, RESTF



A1FA
R1iFD
QAR
aE@3
Qzas
aza8
UZ@R
azaD
2z1i@
12
A
Q=17
QLA
221D
VEiF
QzE2
n2z3
227
@22a

S99 e08
na M Mo g o o o

RV A I Y I P I U

Gl h Ny MoO)

R e
AN

24
246
e=49
Qz4C
Q24F
Q252
@z355
azs8
225
@25

Q25E
22581
Q264
nze7
@2EeA
_Qzel
2z7a
@QzZ7 32
@Az79
Q=278
Q=79
@Q=7C
@z7F
@=ad
=82
gZBe
B85

B—4
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Chasaw
CISEQ4
SASER0
FE4S
cz7rCcal
115483
QAEA3I
CDas2Q
=
CDased
FES9
Cz3Ea4
11C725
QERS
€husQo
CDE324
AE1A
32883
3EFF
3E7Cas
CDEF®@3
SR7CA3
3C
327C03
FE4D
CAFAQL
CDF&23
221
3=7Dhas
328103
Z1ESQS
2R7E@Z
£b780@2
Chéza3
czEaal
3E@1
327D@3
7
328102
21ESQS
SE7EQS
Cbaced
C2E80]
CDrFaZ
CRzIzZE2
SEQ@S
C340G4
97
SZCF2S
2R7CA3

=
[

Sches
C1ESRS
210E02
C3

TRYTST:

TRYTSZ:

XLOOPR:

FILLRND:

RNDCOM:

CaLL
JImP
LDA
CPI
JNZ
LXI
MV I
cAaLL
MVI
CALL
CPrI
INZ
£ X1I
MVI
CALL
CALL
MV
STA
MY I
8TA
CcALL
LDAR
INR
STA
CPI
JZ
cAaLL
MVI
STR
STA
LXI
SHLD
caLL
CALL
JNZ
MV I
STA
SuEB
STA
LXI
SHLD
CALL
JNZ
CALL
JZ
MVI
JME

STA
LbA
IMNR
8TA
LXI
LXI
PUSH

Appendix B — Virtual Disk Raoutine

EDOS

GOODXIT

SFCR+2

,El

UCEXIT ;UNDEFINED

D, WARNM

C, PRINTF

EDOS sWARNING MSGE

C,CINF

BDOS :GET RESPONSE

!Y’

GOODXIT ;USER CANCELLED

D, CRLF

C, PRINTF

EDOS sBLANK LINE

DOSLCT

A, 26

COMEND ;LAST SECTOR TOQ WRITE/READ
A, OFFH

COMTRK  ;SETUP FIRST TRK %
SETRPT ;5ETUP REPORT MSGE
COMTRK

a

COMTRK

77

DORST

TRPT ;SHOW ACTIVE TRK

A, 1

COMSEC

COMCMD  sWRITE

H, BUFFER

COMEUF

FILLRND 3FILL WITH RANDOM PATTERN
10COM ;DO I/C

TOSEXIT 3ERROR

a, 1

COMSEC

A

COMCMD 3 READ

H, BUFFER

COMBUF

10C0M ;DO 1/0

IOEXIT ;ERROR

CHKRND ;CHECK PATTERN

XLOOR  ;COMTINUE TEST

A, S -BAD TEST MSGE

SXIT
SUR A
F ILORCHK IL
COMTRK ;USS TRK # A3 SE
A

SEED

H, BUFFER

R, 14 ;LO0P FOR 13 TIMES, 2= SECTO

B

m

(s
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2238A
D fedays
az8C
@az8D
@zas
Q=31
Q=S4
c35
az3s
@z99
2Z3A
Bz
azRE
R 2F
QZRa
UzAl
aznz
22A3
P2Rs
22A9
22AC
ZAD
AZAF
2zR&
VZR3
QEHE4
Q2HS
QZRE
ZR7
2ZEQ
QEET
nicy=iat
2B
@ZEE
QAIZRF
2Ci
QcC4h
azC7
@zCR
el
AZCF
@b
W=D
QDS
208
@a=D3
GEDE
920D
QIER
REEZ
RZED
2zs8
CHZEA
AZED
QzZF @

Technical Marnual

Cl
@D
]
€5
CDR292
SACF @S
R7
78
CARERE
ke
ca
CIBFa2
77

o2
it

Ci

a5

C3
C2aEGE
C3BARaz
3RrDEaAS
R7
P&ETD
Ce
SADA@S
47

1F

1F

iF

28

1F

78

iF
ScDRes
cn2
SEFF
ZECERS
cs7Caz
SATEZR
FES4
Cz7C&l
ZACERAS
7E
Co4d
323CA%T
7&
E&6F@
SERB
CoLnd4
3EQ7
C342Q04
3RISEAR
FE45
CE7CAL
Ch7E@R4
SZFa@:

FILLi1Z: POPR
DCR
R?
PUSH
FILLESG:
.DA
ANA
MOV
JZ
Cmp
RNZ
JMp
ITSFILL:
CONTFIL:
Pap
DCR
PUSH
JINZ
Jmp
LDA
ANA
MVI
RNZ
LDA
MoV
RAR
RAR
RAR
XRA
RAR
Moy
RAR
STR
RET
CHMIND: MVI
STR
Jmp
LDA
CPI
JINZ
LHLD
MoV
ADT

RAND =

TRYS5T:

aTA

mav
ANT
MVI
JNZ
MV I
JMP
LDA
CPrI
JINZ
CaLL
JIMp

TRYDAC:

App

R
C

2
CALL
FILORCHK
A

A, B
ITSFILL
M

CONTF IL
MOV

INX

K

g

E
FILL2S6E
FILLI3
INITFLG
A

B, GESH

SEED
E, A

E
R, R
SEED

A, BEFH
FILORCHK
RNDCOM
SFCE+E
1T1
UCEXIT
VNDADR
A, M

41H
ONMSGE+23
A, M

QF @H

A, 6

EXIT

A, 7

EXIT
SFCE+2
!E’
UCEXIT
SETVOFF
DORST

endix B — Virtuwal Disk Rcutine

s DONE

RAND ;BET MNEXT RYTE

sEAD TEST

M, A
H

$ITE INIT, FILL WITH ES'S

sAMD RETURN RANDOM IN E

;LAG CHEEK CGP

;GOTC TO COMMON FILL/CHECH CODE

;GET VDRIVE VALUE FROM EIOS
sFORM ASCII
;PUT IN ON MESSAGE

;PRESET FOR
;REPORT OFF
sITS ACTIVE

OFFm&6

sDEACTIVATE VDRIVE
;REBET DRIVES

8=%



rd

B3
QDFB
2zF8
QZCH

P2FE

REA1
b4
Q307
B33
@30C
QIAF
2I12
G314
A317
2310
ﬁElL
21F
@uaa
2323
RIzZE
Q328
Q3ZH
Q3ZE
AZ3aQ
QEZ3
2336
a3
B3ZA
233D
234Q
dz43

@346 3E

@348
A34B
Ai4E
2391
@azs4
B3%7
a3sA
@33D
assd
Q363
DI66
365
OsEHR
wa6c
@372
AZ73
Q378
@375

@a3I7g
@a37D
Q37E
AzcQd

|
m
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SASEDN
FE43
Ce7Cal
CD7ea4
CDeDR4s
C3Faa:
SASEQA
FeE4C
ce7cal
CD7EQ4
CD6Z04
3E1RA
228@@3
CDEF@3
3EFF
327Ca3
SR7CQ3
sC
227C03
FE4D
CAcad
CDF&23
3E@L
3z7Du3
21E£5035
ZE7EBS
97
3z8ias
Ch7&5a4
chazes
CzeEa@l
a1
3z27D@a3
s281a3
Z1iESQ@3
2Z7Ed3
CD7c@4
Chaza3
CzZE8@1
C3iF@a3
CD7EQ4
C3Faai
JASEQQ
FE4E
ce7Cal
2EFF
3=DE@5
Ch76wQ4
CDED@4
C31RBE

AR
v
aprairan]
aQ

TRYRCT 5

TRYACZ:

TRYCLS:

TRYCLE:

CLOOP:

ELSDONE :

TRYIMNT:

COMTRK:
COMSEC s
COMBUF :
COMEND =

LDRA
CRI
JINZ
EALL
CALL
JMP
LDA
CPI
JNZ
CALL
CALL
MyI
87A
CALL
MVI
STA
LDA
INR
&TA
COI
JZ
CAaLL
MV I
STA
EXI
SHLD
SUR
STR
catL
CALL
JNZ
MV I
85TA
STh
LXI
SKHLD
cCaLt
CALL
JINZ
JME

Jmpe
LbA
ChI
JNZ
MV I
sSTA
CRLL
cCatu
JmP

DE
DE
Dvj
DE

Rppendix B — Virtual Disk Rautine

SFCB+e
ECI
UCEXIT
SETVON
DOSLCTV
DORST
SFCE+Z
7L!
WCEXIT
S5ETVOCF
DOSLET
A, 26
COmMEND
SETRPT
A, &FFH
COMTRK
COMTRK
A
COMTRK
77
CLSDONE
TRPT
A, t
COMSEC
H, BUFFER
COmMEBUF
a
COMCMD
SETVONM
10C0oM
IDEXIT
Bl
COMSEC
COMCMD
H, BUFFER
COMBUF
SETYOFF
10C0M
IDEXIT
CLOOP
CALL
DORST
SFCB+Z
!N’
LIZEXT &
A, @FFH
INITFLG
SETVON
DosLCTV
TRYTSE

I
Q
@t
]

-

;SETUR TRACK MSGE

il

;OUTRUT TRACK MEGE

; READ

;DO 1/

; ERROR

sWRITE

;DO I/C

;ERROR

SETVOFF

;SELECT VDRIVE AND MARK INIT DRIVE
sUSE TESY CODE TO FILL VDRIVE
;SE‘F "1" D",_:l‘:‘l_"_"-lfj» "'l"!ﬂ: £

1START SECTOR

s START BUFFER

,_QST SECTOR

2
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@381 2@ CIMCMD: DE @ ;@=READ, NON & = WRITE
@382 CDD&Q3 I0COM: CRLL SETIO  ;BETUP TRK, SEC, AND EUF
2335 QE50A MY I B, 12 s RETRIES
@387 C3 I0TRY: PUSH E
2388 2A8103 LDA camMcMD
Q388 A7 AN A
238C CAS7@3 32 READIT
Q28F DEQ2 MY T C, WRUAL ;WRITE UNALLOCATED
@331 CDEZQS caLL DOWRITA
@334 C39R03 Jmo 10CM4
9337 CDDFQS READIT: CALL DOREADA
@39A C1 IOCM4:  POP 2
233 A7 Arig q
233C CPASE: Iz IOCME ;800D I/C
23I9F 25 DCR c
@3AQ CZ8703 INZ TOTRY  ;RETRY
A3AZ A7 ANA A
B304 C3 RET ;0 NOM ZERGC = SRICE
23AS 3A7DR3 IOCMS: DA COMEEC
AIAB 47 MOV B, A
@3ZAT 3A8QQ3 LDA COMEND
2zAC 2@ SUE &
Q3AC CO rRZ ;A=Q, GOOD I/0
@3RS 7 MOV a, B
@3AF 3C INR A
@3EQ 327D23 57H COMSEC ;NEXT SZCTOR
@3IEZ 2A7EQAS LHLD COMBUF
QIBE L 1BERQ LXT D, 128
PIED 179 DAD n
2IRA 2Z7ER3 SHi COMEUF
Q3ED QEQE MU C, STATF
Q3RS CDREDD =1 EDOS ;OR ABGRT?
@Icz A7 AN A
Q303 CABEE3 Iz 13C0M  3NO
@3CE BEQ1 PV C, CINF
2308 CDRS@N CALL EDOS BET CHAR
23CE FER3 ces: EMILE
@3CD CEAED3 INZ TOCOM G NOT AEEMD
m3D@ CD7ER4 CALL SETVOFF
@3D3 ZEQ8 My T A, &
QIDI CI40b M EXIT JEMD MSBI = Q
bl
@3D8 3A7C23 SETIO: LDA COMTRK $SBET TRACK, SECTIR £MND ZUSFEF
@3DE 4F MGU GaA
23DC CDDE@S CALL STRKA
@3DF 3A7D23 LDA COMSEC
Q2ED 4F “oy c,A
2353 COD2@S cALL SSEcA
Q3EE ZATZO3 LHLD COMBUF
- 44 e B, H
4D MoV G, L
CDDCAS CALL SDMAR
@3EE C3 RET
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RatF
A3Fc
A3FS
U3FE
Q32
B3FA
@35D
CAEF
Q4R
Q44
QLQ7
420
Q408
NPV
2atl
Q412
Q413
414
415
aLly
0418
419
@GiaiC
Q41D
Q41c
Q4R
Q43

Q4ZE
A4GE7
24 3E
D4HH12
443
BA4KE
D448
Q4 LE
D44z
Qo HFE
G4LTSQ
2452
GaSS
D455
Q457
Q458
Q453
B4R
DLSE
Q461
QAsE
Q483
Q455
Q457
Q4E9
Q4EC
BL4ED

B-8

Technical

1a802F
ZZR24
=
3A3CE4
2C
S23Cns
FEZR
Czats
2E39
3z23CE4
2R3IRO4
ac
223204
Z21FFFF
ES

El

o od
-

7D
FE18
c8

=3
112594
19

o
_EAZ
CDe32e
C31z@4

G furua

@D

432 4F 241

SE@Z
ZZD1@s
11C7@5
Q=23
CDagre
SAD LIS
27

=F
15Q&
218304
i3

S

=23

=11
QAEZD
CheSaa
ZAChRRS
F3

Cc3
SRCRRS
SF
2=
Chasn
C3
SRCAR2S

Manual

1)
i
_\..{
=0
1
-

—~
Pe]
<
—

TRPT4:

TRPTS:

3
RPTM:

GO0ODXIT:
EXIT:

DOSLCT :

DOSLCTV:

X I
S8HLLD
RET
LDA
INR
|TAR
CPI
JINZ
MVI
8STA
LDA
INR
57A
LXI
PLSH
POP
INX
MoV
ERI
RZ
PUSH
LXI
DAD
Mo\
MVI
CALL
JMp

DR
CR

857A
UXI
MY T
ALl
LA
RLC
MoV
T
LXI
DD
Mav
INX
Moy
MV I
CALL
LHLD
SPHL
RET
LDA
MoV
LAVE
CALL
RET

Appendix B — Virtual Disk Routire

1, BEF 2AH
BOTHM+-21

3 TRACK MNUMREZRE AT SETID
RET -k
A
RPTM+22
SAH
TRPT4
A, 22H
RPTM+2= ;RESEY
RPTHM+Z1
a
RATM+2 1
H, @FFFFH
H
H
H
&, L
24

=Rl
iyl

;TUMD LOW DIBIT
;NOT PAST 3

TO 2

;AL MSGE OUuT
H

D, RPTM
D

B, M

C, COUTF
EDCS
TRATS

sOUTPUT A CHAR

2DH ;CARRIAGE
Y1/0 ACTIVE ON
My T A, 2
SAVERR
D, CRLF
C, FRINTF
BDOS
SAVERR

RETURN
TRACY y

s BLANK LINE

D, M
C, PRINTF
BDOS
SEVER
;RETURN THRU QLD STACK

REGVNG
=, A
C,SLCTF
EDOS

yGELECT PHYSICAL DRIVE

LDRA REQVNG

14




S5=56

Q470
D471

2472

2475 |

Q475
8473
Q470
@a4G7D
a47=
Q48%
uags
Q485
Q487
14393
Q4aK
Q48D
Qi
24594
D433

Q4635
R4AD
24TS
24D9
P4ET
Q4FE
25@C
@525

AS4D

QSE4s
aS84
@536
@SAE
B3AaD

@sC7

2A=C

i
@=CD
aSCF
asDa
@Sbhi

= 3
'3'-_"'_ =

A=D3
ASD4
B5DE
@asD7
@=D3
@5hA
@=DC
@EDD

Techrical Manual

SF may
45 1ay
CDD2@3 CARLL
C3 RET
SACAES SETVON: LDA
ZACEGS SETVONC:

77 MOwV
c3 RET
ZELQ SETVOFF:
CI7324 Jmp
2504 MSEADRS::
ADR4 DU
Caas Did
D9a4 D
E924 D
FEQ4 DWW
acas D
et bW
4Qa5 DW
S54449334BVEAD DR
434540404 {1UNDEF: DR
453554E4354600DM: DR
44£45534B2QI0ERR: DR

LE4FZRS6445CRERR: DR
T445335420TERRM: D2
S5435254550FFMSE: DB
T54352S4350NMEG: DE
4FSQ4355241ABORTM: DE

i
S7415324E4SWARNM

DE
@DDA DE
S57494C4CE0 DE
2D2A DE
434F4ESH49 DE

y
2DAAS 4 CRLF:  DE

4
2@ REQVNO: DE
200 VNOADR: Dl
DR SAVSP:  DW
aa FILORCHEK
o SEED: DX
22 SAVERR: DE
2@ INITFLG:

L]

. FOLLOWING IS
i SELDA: DR
2022 DW
C3 STRKA: DE
SaIn) DA
B3R SSECA: DE
220 DW
3 SDMAA: DS
Cally) D

Apperndix B — Virtual Disk Rcutine
E,A
C,R
SeLDA JSELECY VDISK
REGVNG
LHLD VNDEDR
M, A
MY I A, NOVDSH
SETVONC
D VEAD
UNDEF
GOODM
I0=RR
SCRERR
TERRM
OFFMEGE
ONMSE
ARORTM
YVDISK MUST BE A THRU 2 ¢
YCOMMAND MNOT RECOGNIZED &0
'FUNCTION COMPLETED #?
*DISK I/0 ERROR %
NG VDRIVE YET SETUR #?
TTEST FRILUAE &7
TVWIRTURL DI3A NOT RCTIVE %°
PUIRTUARL DIBK RITIVE RE 1 %3
TOPERATOR CANCELLED, WVDISK INACTIVE £

T WARNING — DIGSY
@DH, @AH

VWILL BE OVERWRITTEN WITH
2DH, DAR

' CONTINUE TEST

OR WDRIVE MzZMOSY
AANDDNM DATS !
~ =Y OR N =7

GDH, @AH, ' €

¢

. ;SAVE CURVND ADDR IN CN_INE CODRE

@ ;SAVE FCOR CPM STRACK FPTR

DR Q ;FLAG FOR FILL/CHECA ROUTINE
a 18SAVE FOR RANDOM SEZL

& ;SAVE FOR ERR MSGEE INDEX

R & s IF NON-ZERO, IMIT INM QORIZRESE
DYNAMICALLY BUILT JUMP TABRLE

QC3H

Q@

2C3H

7]

RC3H

QC3H

¢

i1
!
¥}
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)0
&
3

= L) )

Ly
)

QAR

DOREADA: DR
DWW @

DOWRITA: DE
D @

5 END OF JUMP TAELE

LUFFER: DS 3328
SPAREA: DS 128
SPADR: DU @

Appevdix B ~ Virtual Disk Routine

;7/0 BUFFER FOR COSIES
:STACK AREAR
:START 0OF STACK

30
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: MP/M IIx RDUTINES FOR MRCRBTECH SS5256 MEMORY ZEOARDS.
MPMEIOS REV Lt =2/1/8

COPYRIGHT 1982, MALCROTECH INTERNATIOMEL CORP.
THESE ROUTINES ARE DISTRIBUTED TQ THE OWNERS 0OF THE
MACROTECH S825&6 MEMORY EBOARD FOR USE ONLY IdM THOSE
: SYSTEMS THAT ARE USING THE MEMORY ECOARD. ANY OT=HER
5 USE CONSTITUTES A BREACH OF THE CORYRIGHT LICENSE TO
: THE PURCHASER.
NOTE* mMP/M IS A REGISTERED TRADE MARK GF

DISITRL RESEARCH CORFORATION

MEMQORY EROARD COMFIGURATION EGUATES - MUST BE CHAMGED TO
AGREE WITH USER'S SYSTEM.

3
3
.
9
a
3
Y

4
aeea = PORTID: EQU 60H ; BOARD (0OR ROARDS) 1I/0 ADDRESS
noQa = BRD@SL.CT - EQU @2@2H FIRST BOARD SELECT BITS
agsd = BDISLCT: EGU 42H  ;END BOARD (IF USED) SELECT RITE
gaga = NDNSLDT: EQU 8@H NONEXISTENT BOARD SELECT BITS
; LINK TO USER'S BNKXIOS THAT MUST BE SRTISFIED.
5 USER MUST REMOVE THIS EQUARTE PRIOR TO RSSEMELY
1
QQag = SYSDAT: =GRU. a ;SYETEM DATA PAGE ADDR
1
; SELMEM LOCAL DEFS AND EQUATES
b
QR FF CURSEG: DB QFFR  CURRENT SEGMENT =% OF SELECTED EBANKS
2@l 2002 SAVJA: DuW @ ;JUMBP ZERD LINK ADDR
BRiiad QQ SAVBHA: DW @a ; BREAKPOINT HAMDLER ADDR
Q25 v SAVEVR: DW 12 s BREAMPOINT VECTOR ADDR
RERT Q@ SEG@: DE & sHIGHEST SEG @ EBANK %
Q2a8 2@ CURTOP: DR @ s CURRENT HIGHEST USED BANK #
223 2@ CURSZ: DR @ sCURRENT EANK SIZE
QAR 2 NSEGS: DEH Q2 sNUMEBER OF SEGMENTS COUNTER
Qank 2@ EDSLCT: DK & sCURRENT ERORRD SELECT EITS
2aAC w2ad MDRDR: DW a JCURRENT MEM DESCRIRPTCR AVDR
QAQE BKTRE: DS 32 :BANK TARLE FOR 3ZEG # TO BPNK i VALUES
3
5 CAUTION — THE ARAOVE DEFS AND THE FOLLOWIANG ROUTINE
3 MUST BE INSTALLED IM THE USER'™S BNKXIQOS IM A LOCARTION
H IN MPM COMMON MEMORY THAT WILL EE C”ESCIE € DURING
; MPM ONLINE DPERATIONS. THE ENTRY - SELMEM — MUST
3 BEE DLACED IN THE EXTENDED XIOS JuUmMpP TARLE
3
3
DAZE 21a320 SELMEM: LXI He 3
Zazl s DAD g2 sHL = ENTRY IN MEM DESCRISTAOR TARELE
QOIZ 46 MoV B, M sGET SEG # FROM TAEBLE
QAZE IA0A0Q LDA CURSEDG

2\
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PA3E R8 Cmp B

@@37 C& RZ :SAME MEM SEG, NGO BANY SWITCH
2@z8 73 MOV A, B

Q@33 320000 5Tq CURSEG jNEW CURRENT SEG #

Q23C A7 ANA A

Q@30 CRE42Q JzZ DOSEG2 ;SPECIAL SEG @ SWITCKH

2042 @7 RLC

2041 27 ]LC

@e4E SF MOV E, A

2243 16@2 MV T D, @

0245 210E@Q LX1I H, BKTAK

2948 173 DAD D ;®ANK TAELE ADDR FOR SELECTION
Q249 46 MOV R, M ;% OF 4K BANKS NEEDED

Q@4a =3 INX H

2045 56 MOV D, M ;RORTID + CORE ADDR

@24C =3 INX H

Q24D SE MOV E, M sEDSLCT + EBANK #

QBLE 25 SELQOP: DCR E

224F FA RM s EANK SWITCH LODP DONE

an=a 7R MOV A, D

QRSS! 3ITSEQQ STA DUTID+1 ;SETUR DUT INSTRUCTION

2054 7H MOV A, E

@255 D3QR QUTID: OUT 2 ;DO ERANK SWITCH

@as7 14 INR D

2Rsa 1C INR E

@253 7H MOV A, E

@250 E63F ANT Q3FH ; ISOLATE BANK #

2ASC CR4EQR JINZ SELDOR ;NOT PAST END OF FIRST EOARD
QOSFE 1T4Q MV E, BDLSLCT :NEXT EOARD, ZENK @
2261 CI4EQQ JImp SELOOP ;CONTINUE LOOP

Q54 ZART7QQ DOSEGR2: LDA SEBR

PAET 47 MOV B, A

Q68 1GEQ MY T D, PORTID

2QER LEQR MV T E, ED@SLCT

aa6C 7A SEGZ: MOV A, D

@@ED 37200 5TA 7Z0UT+1 3PRESET OUT INSTRUCTION
2072 7B MOV A,E

227: D3Q@ Z0OUT: ouT @ ;ONE OF THE SEG @ BANKS
2273 E& CMp E

2274 €8 RZ ;DONE IF HIGHEST SEG @ RANK
Qa7S 14 INR D

2@TE 1C INR E

a@77 C36C0Q JMP SEGZ s CONTINUE SEG @ BANK SWITCH

THE FOLLOWING INITIALIZE ROUTINE MAY BE INMSTALLED
IN AN AREA OF THE BNKXIO0S THAT WILL RBE REUSED

AS BUFFERS ETC. DPURINE ONLINE DRS sV IB USED ONCY
DURING SYSTEM INIT. THE ENTRY SYQTNIT MUST EE
INSTRALLED IN THE EXTENDED XIOS JUMP TARRLE , OR THE
ROUTINE MAY EE INSTALLED IN THE EXISTIME IMIT COD.

() a0 an s wam war wr aen e s

a7 Z2lan SYSINIT: SHLD SAVJIQ
22a7c EB XCHG
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QR7E 2Z@3aQ SHLD SAVEHA

Q281 ZE0Q MV I H, @

2Q83 79 MOV A, Cc

@34 Q7 RLC

D@85 07 RLC

@PRE @7 RLC

@aB7 &F MOV L, A

QBas ZRESOR SHLD SAVEVA  ;SAVE CALLER PARAMETERS
QZBE ZiQEQQ LXI H, BKTAE

Q@B8E 37 SUR fa

RQBE B62R MY T R, 32

@231 CDS431 CALL FILLM  ;ZERD FILL THE EANK TARLE
2034 ZROD2@ LHLD SYSDAT

2@97 7E MoV A, o ;TOP OF MEM

QES8 EEFQ ANT OF K sFORCE 4K BOUNDARY

Qe39 @F RRC

@235 QF RRC

R@2C QF RRC

2@3D @oF RRC

@USE 3EC8QR sTA CURTOP ;CURRENT HIGHEST USED EANK #
QOA1 ZEPEQQ STR EXTRAR ;% OF RANKS FOR SEG @

2OR4 FEQQ ORI ED@SLCT

PUAGE ITV7QQ s5TA SEGE sPREPARE SEG 2 TOP BANM %
@2AR9 ZERD MV I A, PORTID

QIAE ZZQFQQ 5TA BMTAE+1 ;SEG @ EOTTOM PAGS ADLDR
QVAE 3EQE My 1 A, ED@SLCT

QARY 31220 STA EKTRE+Z ;SEG @ BOTTOM RANK #

GQEZ 3ZQRQ STA EDSLCT :SETUP FOR EBUILD LOOP

QDRE ZAVEDA LHLD SYSDAT

BOR3 110FQ& LXI D, 15

RARC 173 DAD D

@@ED 7E MOV A, M

QGEE 3D DCR A

QARE ITPRQR STA NSEGS  ;# OF USER SEGMENTS

QuCZ 1178R2Q LXI D,1 + 4 + 3 ;SKIP PAST COMMON EMTRY
@eCs 13 DAD D

@QCEe ZEACAD SHLD MDADR  ;ADDR OF CURRENT MEM DESCRIPTORS
QACY 111222 LXT D, BHTAT+4 ;SETUP EANK TAELE ADDR
QECC Q&R MV I R, @ ;PRESET EANK SETUR LOOP PTR
ARCE @4 SEGLOOP: INR E ;WORK ON NEXT SEG #
QR2CF 30TAZY L DA NSEGS

@ADE 3D DCR a)

22D3 32Q02@ 8TA NSEGS  ;UPDATE SEGLOCP COUNTER
QRDE CR7SDL Jz SETSEGY ;DONE, NOW SETUR SEG @

A7DT @ERQT MY T c,7 ;% OF ENTRIES FOR SEARCH
AQDE ZARCEQ LHLD MDADR

QEDE 7E SRCHLODP : MOV A, M sGET THIS ENTRIES 556 %
27DE ES Crp 2

SRED CATEZN Jz FOUND  ;FOUND MATCHING SEG #

2QEZ 2D TRYNEXT: DCR C

ART4 FACSAR IM SEGLOOP 3LOCK FDR NEXT SEG #

2QE7 23 INY H

QRES Z3 TNX H

ReET o3 YNX M

@7IR 23 INX R
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ROEZR CID=ow JImp SKRCHLOOP ;LOOK AT NEXT ENTRY
QREE SH FOUND « DCX H

QAREF ZR DCX =

QaEa 7E Moy R, M 385EG SIZE

=1 A7 ANR Al

DAFZ CZFAAR JINZ GOTONE

Qars 23 INX H

GRAFE 23 INX H

QRF7 C3tEian Imp TRYNEXT ;THIS ENTRY HARS SI1ZE = @
=8 EGF@ GOTONE: ANI - aR sF0ORCE TO MULTIPLE OF 4K
HMC 2F RRC

Q2FD R2F RRC

AAFE DT RRC

LRAFFE @F RRC ;# OF EBAMKES NEEDED

QL@ E£ER XCHE

i@l 77 MoV M, A ; IMTO RANK TABLE

ZIGZ ZEQoeR STA CURSZ s BAVE IT

Qi3 =3 INX H

nLaE ER XCHG

D107 2B DCX H

ri1a8 7E MoV A, M ;BASE ADDR

2l@> E&EFR ANT 2F aH ;FORCE TQ 4K BOUNDARRY
QaleB @F RRC

2i@aC @F ' RRC

Z21eD 2F RRC

222E @F RRC

HIQT FBHRY OR1 PORTID

2ii1 EB XCHG

piyvz 77 Mav M, A sOUT INST FOR THIS SEG
Gsi3 Z3 INX -

@ii4 QEDL MVUT Cy ! N

vwiic CDSEA1 cAaLL BUMPTR  sBET CURTOP TO NEXT BANK
Bii9 4F MoV c,A ;NEW CURTOR

21 LA 3ARREQ LDA EDSLCT

211D Ei ORA C

Qiik 77 0V M, A sEANK # FOR THIS SEG
@iiF 2k DCX H

A1ZQ 4F MoV £, R

a'zi 7E MOV A, M s PORTID

Ri2e =23 INX H

Qiz3 EEF& ANI Q- ;FORCE TO uauwH

RBizS AR STA QUTRSE+1

128 73 MoV A, C

Qi3 blIewa QUTESE: OUT 2 ;SWITCH THIS BANK INTO @220H
QizR =5 PUSH H

QizC ZALG1RAW LHLD 5AVIR

Q1EF ZER124 SHLD 1 yJUMpP @ VECTOR

Q1zs ZARSEY LHLD 5QAVBVA

Q2% 3ECS MV I A, @C3H ;BUILD JUMP INSTRUCTION
2137 320002 STR 2

Qi3R 77 MOV M, A ;ALSD IN RREAKPOINT
Z1ZB 23 INX H

R12C SAD3QQ LDA SAVEHA

R13F 77 MoV M, A

a:4Q 23 INX =

C—
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Technical

INGHQE
77
=1
23
23
SR
IABSGE

ChSEal
CaCEDD
77

0k
C2S4@l
c3
SEABE
3C
“E49
CRERQL
SE4Q
Z2RREE
37
J2T30R
D
Ceskel
ce

‘= CDe42@

SRRT7DE

L FEQF

Chgtied
3EaF
D3&F
C2

Mariual

LbA
MoV
po"
INX
INX
XCHG
LDA
DCR
Mav
cals
JMe
Mav
INX
DCR
INZ
RET
LDR
INR
CpI
JNZ
MV I
STA
sSur
57TA
DCR
JNZ
RET

BRUMPTR:

NOTNXT :

LDA
Ch1
JZ

MVl
ouv

DCME:  RET

Appendix C — MP/M

SAVEHA+1

M, A s BREAXPOINT VECTOR SETUP
H

H

H sSET TO NEXT ENTRY
CURSZ

A

c, A

BUMPTP ;557 CURTOP TGO NEXT USER
SEGLODP ;DO NEXT SEG

M, O sPUT TILL CHAR

H SNEXT

2 sTEST FILL COUNT
FILLM  ;MORE TO DO

CURTOP ;LAST BANK # USED

A

B4

NOTNXT :NOT OFF END OF EOARD
A, EDISLCT

EDSLCT 3;5ET FOR NEXT ROARD
a) :FIRST BANK

CURTOP

c

EUMPTP  sAGAIN

CALL DOSEGa ;SWITCH IN SE5 4@
SEGR

BD@SLCT+@FH

DONE y RORRD ALREADY ENARLED

A, NONSLCT+aFH
PORT ID+2FH ;ENAEBLE ROARD
sADDITIONAL USER’S INIT MAY GO

I

M
U
i

Rout ines
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WARRANTY

Macrotech warrants its products to be free from defects in
materials and/or warkmanship for a pericd of cne (1) year. In the
event of malfunction or other indicaticn of failure attributable
directly tc faulty workmanship and/or material, ther, upon return
o f the prcduct (postage paid) to MACROTECH International

Corporatiaon at E21332 Cochasset Street, Carncga Park, Ca 31383
"Attention Warranty Claims Department", Macratech will, at its

coptiarg repair or replace the defective part or parts ta repair
said praduct  ta praper aperating corditicn.  ARll skech  repairs
ard/ar replacementse shall be rendered by Macrotech withaut charge
for  parts ocr labor wher the when the product is returned within
the specified pericod of the date of pwrechase. This warranty
applies cnly to the cwipinal purchaser.

Thie warranty will wat caver the failure aof Macrotech
pracducts which at  the discretion of Macrotechy, shall have

resultec  from accident, abuse, riegl igerice, alteration, ar
misapplicatiornn «f the product. MWhile every effort has been made
ta pravide clear and accurate techwical information aorn the

applicatice of Macrotech products, Macratech assumes wo liability
in any events which may arisge from the use of said technical
irifarmatian.

This warranty is in lieu of all other warranties, expressed
ar implied, including warranties of mercantability and fitness
far use. In no event will Macrotech be liable for incidental and
conseguential damages arising from or irn any way connected with
the use of its products. Some states do rnot allow the exclusion
or limitation of incidental or conseguential damages, so the
above limitation or exclusion may ncet apply to you.

IMPORTANT: Flease include mname, address, telephorne rnumber, and
desecription of failure with any retuwrned prcoduct, Failure to do
may result inm loast praduct. Preof of purchase necessary for

(T
(]

aroducts returned for repair under warranty. Befaore returning any
roduct please call our customer service departmert far a return
utharizatiacn number.

W T

MACROTECH Internatioral Corporation
22133 Cchasset street

Carioga Park, Califernia 91303

(213) 887-5737



