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MEETING NOTICE

The next meeting will be Mondaw. Sertember 19, at 7i38. The
mecting location is Alrha FAudico’s third floor conference room. at 2049
W=zt Broad Street.., The night-time rhone rnumber there is  3598-3853.
The fromt door has 5 touch—rad combdnastion lock. and the combination
for- the might will be 5633 (five zera three rmined.

Everwone iz welcome!
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MIMUTES <(Meeting of Ausust 15, 1983)

Precernt: Carlos Chafim:. Dawid Harrington. Johm Purcell. Jim
Scott. Harmk Steidleder, Helsom Trimkle. Parks Wateon and Gars UWecst.

There were no corrections to the mirmutes of the Julw meetind.

Chafin oremned the meeting bwe commenting on several items of
irterest, amcra them. that the Audust issue of BYTE was a cesrecial on
"CU O lamguade.

Following the ustial informal dizcussion ret-iod.  Watson
demonstrated the HDOS ASseMbler, usimg the prosiramse bw  Pat  Swawne
procernted  in REMark Iss. 39 & 41, Unfoartunatelw. no one brousht the
CF-M verzicne of the same rerodgrams from REMark Ises. 48 & 42 to  the
mecet.ing. A the CP. ASzeMb]l e could not. be demonstrated.
Fortunatelw, howewver, "Heathcliffe" cam still eroudls proclain his
morngdamous status HDOS cnilwed . havirng nmever suffered an incuresion bw
CP~-M, zlthough he was FrerFrared to make the surreme sacrifice at  this
meat.ing.,

After several futile attemris bw an unnamed wartvior to sink the
SEARATTLE carriers the meeting was addourned at 2:38 PM.

Parhs Watson
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FOR THE 4H CLUB
Har-d Sectored. Hir-shooting, HDOS Hombees
b would rather Fight. thern switch)

Fram Parks Watcont

Mown that "

athcliffe” ic back om lime and feeling his oats,
let. = det om with i

!

While membershir in our prestidioues club ism”t limited to those
with arm HB39., ot over 48K memorw asnd one disk dreives, the madorite  of
our  membyers Cthe total escares me at the moment) are rrabablae in that
catedo2.  With that im mind. let ¢ irwestidate some ideas that will
helr us live with ow limitaticons.

If wou have onlw one drive, there is no alternative to a lot of
digl swarring., But it doeern”’t have to be as avkward and cumbersome as
Heath documertation imrlies. If we follow the Heath manuzsl precizelw

we will SYSGEM ewverw disk we use. Or rFrage 1-28 of the Software
Reference Marual we read. "Onlw swetem wolumes cam be used to  rerform
Bootetrar., e if wou have 3 cne-drive sustem. wou will eprobably want

to SYSGEM 31l of wouwr diskettes."” 1 was puzzled bw the "rrrobable want
to" in this statemert. What if I didm 't warnt to? There ic no  hirnt
anwwehere in the mamusl that it shouldrn bt read "must SYSGEM a1l of wour
dishettes,”

If  we SYSGEH ewerw dichk., we limit the amournt of wusable srace for
our programs.  And 1f we want o change disks, we have to  ture "BYE"
and reboot. S0 we have these two prablems that Heath doesn’t helr us
with in their ctandard documerntzation.

There are zewverasl wags we can incresse available free srace. and
the reboot hassle can be eliminated comeletelw. although. with one
d~ive. we can’t avoild disk swarsing. Firzt, of course., wou can free
some sFrace bw  delebting amw files that are rmot asbsolutelw essential.
B wsing the AMIN switch whern wou SYSGEM wour dishks {ture SYSGENAMINY.
wotd will have omitted corwing all norm—essentisl files. leaving 242
sectore free for wour erograms. Aleso, the size of csome sustem files
car be reduced withoul damagirmg the swetem dmore om this next  timed.
But. the most effective helr for both problems  is "STAMD-ALONE"
orarat i ar. If wou zre nct alreadwe usingd this mode of orFreraticn.  wou
harse  swrelws read about it in aome o more  of the Heath-related
Fubdlications. There iz anm article on this subdect everw few mornths
but.  thew usualle zeem to be written assuming 3 lewvel of krnowledde on
the rFrart of the reader which would cbuiste the need for the article in
the first rlace and rmearls alwaws irnclude the statemernt that "it  is
urdocumented amd  erobable  unsurparted be Heath" . which iz likelw to
mabke the novice shw awvaw from the whale ides. Bub Heasth does eaw  on
Fage 266 of the Software Marmual. "Experimentation cam cause no
barime . o s do nmot ke timid about exploring and endowing the carabilities
of HDOS"., So let”’s exreriment.

Rumming  inm STAND-ALOME mode will rot onlw leave wou more free
srace by zllowing wou to use a disk that has beern INITizslized but  rot
SYSGENed. but will slso allow wou to switch diske without rebootind.
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Toe  demornstirate the, advantage of  STAMD-ALOMNE oreration. let s
firet trw & command in the rormal mode of oreraticorm. Boot 3 disk that
has SET.ABS on it (SYSGENAMIMN doesr 't core SET.HABS  from wour  Sustem
Ualuimes, Mow  if wou twre DISMOUNHT SYG: Juwhich is alwave MOUNTed bw
the boot FProcedured, it will dismount the disk AND returm wou to  the
boot. routine. Tra it It will do Just what wou asked it to do -
dismourt. the disk in SVY&: . but in the Process wou lose HDOS,  Just ac
if wou had tured BYE.

Mot . reboot. the  dishke with SET.ABS.  Then twere SET HDOS STAND-
ALOME. Dom’t omit the hwrhen., HDOS will resrond: "It is HNow Pitch
Darb.. If Wou Procesd. You Will Likelw F3ll Into 3 Pit." This scunds
Frraetity ominous but since 1 had fallen into suite a few rites before 1
evar  heard of  STAMD-ALOMNE. I wasrm’t owerle intimidated bw this
warning. If wou want to back uwe and take 3 few minutes Lo muster our
contidence, twre SET HDOS HOSTAMD-ALONE. and HDOS will dizsmounmt  the
dizk and 20w will be back where wou started.

1 assume wou are zll wenturesome tures. o rereat the zbove and
you will notice that after the dire warning wou still have the HDOS
= (11 =8 A . Adzin  twre DISMOUNT SVaI.  How HDOS will dismournt the
dizk in SVYE: and retuwrn to the HDOS promet.  You can remowe the dicgh
woll  booted ur on and rerlace it with ane INITizlized dick. even if it
hasn’t been SYSGEMNed. It can be a ZYWSGENed dick. but doesn’t have to
b . For~ now. insert anw SYSGEMed disk wou have asnd tweree MOUNT SVGR
arnd the swstem will resrond with the same messade as if wou had Jdust
booted the new dizh. But. EUREEA'. uwou have changed dishks without

retboot ims! You can mow use thie disk dust as if wou had booted it and
wond can charnge dishks s oftern as wou like, usimg  the  DISMOUNT - MOUNT
SEAUENCE . Altermativelw, wou cam wou  use the command RESET sSYa:.,

whict DISMOUNT:s the dicsk in SY8:, reguestes that wsou change dishks and
therr  MOUMT: the mew dizsk whern 2ou close the drive door. This reduces
the procedure to 3 single command and also reminds wou Lo change the
disl., o at least oren and close the drive door. in which case the
zame disk will be mourted adgairn.  The DISMOUMT command doesn’t resrond
with this reminder. If wou  asttemert to continue  inFut  from  the
bewboard  withowt  MOUNTIng a3 disghk  wou will get onla error mescades
CHOOS dosesn”t know there is a3 disk i Sha: unless it is  MOUMTed).
After wou become comfortable with using STAND-ALOME oreration and
bedin using it & lot. it ise sass. i 3 flurry of dicsh swarring. to get
cut. of cunc with wow commands and swae dicks before the disk in the
drive  is dismourted. Forr thie reason. in addition to the one—command
aduvuartagde. it iz Freferable to use the RESET command rather than the
DIZSMOUNT -MOUMT  zesuernce. a3t wou will then be reminded wher it ic time
to swar disks.

Now imitialize = diek but dom”t SVYESGEW it. Corw SYSCMD.SYS  and
PIF.ABS  ornto it from wouw- Swetem Dick., A dishk to be used inm STAWD-
ALOHE mode must be initialized o it canrmot  be  mournted. For- all
rractical pureceses it must  alzo have SYSCMD.SYS and PIP.ABS om it.
Without PIP., wou carmot list 3 file o the directorw (won’t  esxecute
the TYPE. CAT or arw COPY commands). Witk PIP on the disk., but rct
SVSCMD. SVYS, wou can MOUNT the dishk and execute 3 TYPE o CAT command
but.  wher it triez to return to HDOS, without SYSCMD it returns to the
BOOT  routine., Thus. onlw one  command can be  executed without
rebocting om 3 ewstem  disk  and startimg a3ll over with RESET or
DISMOUNT ~MOUMT.

Adain boot the dick with SET.ABRS on  it. Ture RESET SY@:  and
re~lace it with the dicsk wou initialized ze shove, It will be MOUNTed
arvd  =ou will bBe runming without 3 swstem dicsk! Hote that o did not
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hawve to twre SET HDOS STAMHD-ALOME this time. Wherr wou tured this
coammand before. it zet = flag and coried it Lo the dizk and it remsins
there urtil the SET HDOS HNOSTAMD-ALOME command iz diven.

Now twre CAT  and the directoras will be listed and "336 Sectars
Free", o~ 22 zsectore more than the SVSGEM-MIM disk has. You can now
coFw BRSIC. ASM or anw other erogram te this disk Just as wou had been
using wour  SYSGENed diskzs  before. Alsc, motice that when wou are
usingd ONECOPY., when wou CTRL-D out of CNECOPY, wou are returned to the
HDOS promrt instead of to the boot routine as is the case whier  rob
using the STAND-ALONE mode. “ou cam still use BYE az before to e
the disk  in wow drive and rpower  dowr. While it den 't alwaws
necessary. it is alwaws cafe to rezet SYA! and rerlace the disk with a
SVYERGEHed disk before BEYEird.

Newt. time we will look at come other schemes to save additional
dizb srace and alsc some precsutions which we should be aware of as we
ovarvide  some of the built—in features of HDOS which "erotect it from
ths user",
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ASSEMBLY LANGUAGE PROGRAMMING — PART 4
Era Jim Scott

INTRODUCTION

Thiz is the fourth of a zeries of articles which rFarallel and
summarize the discussions asbout  assembly langusdge at our meetings.
The purepose of the dizscussicorns and +ke articles is to  precent enough
informat.ion  about  azssemblw  landguage progdramming so that someone who
ks how Lo program in a2 higher—levsl language, and is willing to use
the rFrorer marmals for reference. will at least have some idea how to
det. ztarted at Frrogeammicng in assemble landguade.

The rprevious article JAusiust iscsue of the Dazetie) described the
Dat.a Trarmsfer Grour of instructicons for the 28286 CPU. Instructions in
this drouwr move ane o two bwtes of datas from one redicster or redister
Fair to another. from a register or  register rpair Lo memory. from
memor: Lo a3 redister or redister rair, and from within the instruction
iteelf Jimmedizte data? to a redister o redicster rair.

ARITHMET IC GROUP

Instructiorns inm this grour perform arithmetic creraticons Cthat’s
the adisctive "arithmetic™, mot the nourm Yacithmetic®)> on data  in
regdicsterzs and memord. For- the 8622, an arithmetic instruction does
addition or subtraction. Other CPUs  have instructicns  that do
multirlication and division. but the 86268 doss not.

In deneral. the arithmetic instructions affect the Zero. Sign.
Parita, Carrws, and Auxiliare Carrs flags. These flags are individual
bite of redgister F. the Flaz Word. as described in the first article
in this szeries. The flazg:s are et as follows:

cerc (208 Set. o 1 if the result of the arithmetic creraticon ic zero:
reset. to @ if the result iz norn-zerc.

Sigm (SH: Set. tao 1l if the high—arder ileft—moat) bit of the result is
13 reset to @ if the high—ordsr bit of the result is @, Usual lw. it
the Sidm flag is 1. the recult ic negstive: if the Sign flag is 6. the
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result ie zera ar rositive,

Paritw (P>t Set to 1 if the rumber of one-bits in the result ic evers
rezet. to @ if the rumber of one-bite is odd.

Carrwa LCud: et to 1 if am addition resulted in 3 carvre out of the
highi—order bit. or if & subtraction rezulted in a borrow out of  the
high—crder bit? otherwize rezet to @A,

Py

Ausilizra Carew CACIT Set to it the instructiorn resulted in a carrw
out. of bit 3, into bit 43 otherwicse reset to B, This flagd is rather
chzouwre, and iz gereralle uszed in condunctiorn with the DAA (Decimal
Ad.dust Accumulator) instruction.

The individual instructiorns are as follows.
ADD YAdd Redgister)

Farmats ADD
where » can be redizters A, B, C, D E.v H:, or L3 or the letter M.
meaning the memoew location whose address hass beern Prewviousle stored
int.o redister epair HL. This instructiorn adds the one—bwte conternts of
redister o memorw location v to the one—bwte cortentes of redister A
Cthe accumualatce~d., The result doss into redister Al

Examrler ADD E
THiz adds the conterts of redister E to the contentes of redicster H.
arnd rFPuts the result into redicster H.

Mote that the instruction ADD A would double the walue in
redister A

ADI <Add Issmediate)

Formats ADY dats
This imstruction adds 3 bate of immediate data (the contents of the
second bwte of the machine lansuage instruction itself) to the
cormtents of redister A, The result doss into redister A.

Examrle: ADI 4
This adds 4 to the contents of redister A, and putz the result into
register A.

ADC CRdd Fedister With Carers)

Feoormat.e ADC
whare r can be redisters A, B:, C, D, E. H: or L3 or the letter M.
mesning the memcerw locationm whose address has beern Previcuslw stored
int.o redicster pair HL. This imstructiorn adds the crne-bwte comtents of
redister o memorw location v, and the contents <1 or @) of the Carrw
flag., to the one~bute contentz of redister A. The result does into
redizter A.

Examrle: ADC B
Thiz adds the conternts of redister B. rlus 1 if the Carry flag ic set.
to the conternte of redister R, and Fputes the result into redister H.

Thiz instruction is desisgned to be used for caloculating the high-
order half of & 1é6—~bit addition. You would firet use ADD to calculate
the low-orrder halfi: this would leave the Carrye flagd set if & carrw
occurred. Then wou would use ADC to calculate the high-order halfs



RPHUG Gazette - Pagde &

the carrw. 1 ang. would automaticalle be included. See also the DAD
instruction.

ACI <Add Immediate With Caerea)

Format: ACI data
is instruction adds a bote of immediate data {the contents of the
secand  bote of the machime lanmguase instruction itself)., and the
camtents {1 or @) of the Carr« flag, to the contents of redister A
The result gossz into regizter #H.

Examrles ARCI 3FH
This adds the hex wvalue 3F. rFlus 1 if the Carry flag ic set. to the
contents of regizster H, and ruts the result into register A.

This instruction is desizsned to be used for calculating the high-
order half of 3 18-bit additiorm. “You would first use ADI to calculate
the low-order halfi thiz would lesve the Carre flag set if a carvrw
cocLrred, Thery wou would use ACI to calculate the high—order halfs
the carra. if ang. would automaticallyw be included.

SUR “Subtract Regdicster)

Format.s SUe
whare  can be registers A, B, C., D, E. Hi o L3 or the letter M
meaning the memorwe location whosze address has beern rrevicuslwe stored
into regizster rair HL. Thiz instruction subtracts the one-bute
carttents of redister aor memory locatiom r from the one-bwbte cormternts
of register A. The result does into regdister A

Exameler SUE L
This subtracts the contents of redister L from the contents of
redizter A, amd ruts the result into register Al

Mote that the imstruction SUB A would set register A to zero.
SUl (Subtract Immediate)

Farmats SUI data
Thi= instruction subtracte a bate of immediate data (the contents of
the second bwte of the machine language instruction itself> from the
contentes of regdicster A, The result does into redgister A.

Examrler SUI @
This subtracts the walue of an ASCII letter “A7 (65, or hex 413, from
the contentes of regdister A, and puts the result into redister A.

SBE <Subtract Register With Borrow?

Format: SBER »r
wvhere r can be registers A, B, C, D, E. H: o L} or the letter M
meaning the memorw location whose address has been rrewiouslw stored
inta register pair HL. Thi= instruction subtracts the one-bute
contents of register or memord location r. and the comtents {1 or @)
of the Carrwe flag., from the one-bwte contentsz of redizster A The
rezult does into regdister A

Examrles SBE C
This subtracts the conternts of redizter C, Frlus 1 i the Carrwe flag is
zet.. from the contents of regdizter HA. and puts the result into
resister M.
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This instruction is desizned to be used for calculating the high—

arcler half of a 1é-bit subtraction. Vo would first use SUE  to
calculate the low-order halfi this would leave the Carrw flag set if a
borrow  occurred. Then wou would use SEBE to calculate the high—order

half: the borrow. if anwg. would automaticallw be included.
SBI “Subtract Immediate With Borrow)

Farmat: SBI data
Thi=s instruction subtracts 3 bute of immediate data ‘the contents of
the second bwte of the machine languadge instruction iteelf)., and the
contents <1 ar &) of the Carrw flag. from the contents of redizter H.
The result goes into register A,

Examrles SBI ario
This subtracts the actal walue @71, plug 1 if the Carrg flag iz set.
frram the contents of regdister . and puts the result into register Al

This instruction is designed to be used for calculating the hish-

ordar half of a 1&6-bit  subtraction. Vou would first use SUI to
caloulate the low—-order halfi this would leauve the Carrg flag cet if a
borrow ocourred. Ther wou would use SBI to caloulate the high-order

half: the borraow. 1f any. would automaticallws be included.
INR {Increment Register)

Format® INR
where r can be registers A, B, C, D, E. Ho o L or the letter M.
meaning  the memorw location whose address has been previously stored
inta register rair HL., This instruction adds 1 ta the contents of
register or memorgs  location . and puts the result into register or
memory location r.  The Carrg flag (Cw) is oot affected. The masximum
valwe 1z 20558 1 a wvalue of 255 iz incremented. the result is zero.

Examples IHE M
Thie adds 1 to the walue in the memorwy location whose address is in
redizter pair HL., and ruts the result into that same memory location.

This instruction is fresuently used for keering cournt of how mang
times something harrens. For examrle. if wou wrote a rraogshcam to  read
one bwte at 3 time from the terminal kewbosrd until Return is Pressed.
v could  exscute  an INR © instruction each time 3 kew was Fressed.
Onoe a3 carriagde return was detected, redizter C would contain the
number of characters entered at the kevhoard J{unless wou fardot to set
register C to zero before starting).

DR (Decrement Register)

Format: DCR v
where r can be regdisters A, B, T, D, E: H, or L} or the letter M.
meaning the memarw location whose addrees has been rpreviouslw stored
into register rpair HL. Thiz instruction subtracte 1 from the contents
of redister ar memorw location v, and puts the result into register ar
memors location . The Carrw flag (Cu) i pot affected. The maximum
value is 25538 if a wvalue of zero is decremented. the result is 2595,

Exameler DCR B
This subtractes 1 from the walue in register B: and puts the result
into register B.
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Thiz= instruction is fresuentlys used for making sure that a
certain set of instructions is executed & certain number of times.
Faor examrle. if wou wote a Frrogram to disrlay wour name 18 times on
the terminal scoreen. wou could start by putting a walue of 18 into
register D. Each time wou displaw wour name. execute a DCR D
instruction, and test to see if it has sotten to zero wet, Whern i1t
doss, guit disrlawing.,

INX {Increment Register Pair)

Format: IR re
where rP can be B, D, H. or 5F. rerresenting register rairs BC., DE.
HL. and the stack rointer. respectivelw. This instruction adds 1 to
the 1&-hit waluse in redister rpair re. and puts the result into
regizter rFair re. Ho flags are affected. The maximum walue is &65535;
if 3 value of S5535 iz incremented. the result is zero.

Examrles INK B
Thi= adds 1 to the walue in register rair BC. and rputs the result into
redister rFair BC.

Thiz inmstruction is wsed much az IHR is used. except that IHx
affecte a rair of redistersz instead of a singdle redister, and it can
cournt wuFr to 83535 instead of Jdust 255.

DC¥ <Decrement Redister Pair)

Formats: DO re
where re can be B, D Hy or 5P, represernting redister raire BC., DE.
HL . and the stack rointer. respectiuvelw. This instruction subtracte 1
from  the 16~bit walue in redister epair re. and Puts the result into
redister pair rr. Ho flades are affected. The maximum value is &55353
if & value of zero iz decremernted. the result iz &5535,

Examrle: DCY H
This subtracts 1 from the wvalue in resister pair HL, and rputs the
result into regdister rair HL.

Thiz= imstructiorn iz used much as DCR is used. excert that DCX
atffecte a rair of redisters instead of a single register. and it can
court. ur to 5535 instead of Jdust 255,

il

DAD <Add Redizter Pair to HL)> {or Double Precision Add>

Format: DAD rrF
where re o ocan be B, Do H., or 5P, rerresenting regdister raire BC, DE.
H.. and the stack roirmter. resrectivelws. Thiz instruction addes the
16~tit conternts of redgister rair re to the 16-bit comtents of redister
Fair HL. and  puts the result into register rair HL., Oolg the Carew
fladg (Cw) is affected: it is set to 1 if there iz a carrs out of the
doubile precision add: otherwise it is reset to 8. The masximum value

shabame
- = v e S

Examelet DARD D
This addes the conternts of redister rair DE to the conternts of redister
Fair HL. and Futs the resulte into register rair HL.

This irstructiorn cam be used to do 16-bhit addition without having
to write a subroutine to do it. It iz freauentle used to calculate a
memceys address?:  for examele. if HL contains a base address. like the
origdin of am arras, and BC contaimes an offeet. like the address of an
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arras elemert relative  to the oridin., tham a DAD B instructiornm will
result in HL containing the absalute address of the arraw element.
The reason whe the result does into HL iz that & subsesuent
instruction with an oreramd of M will Frobabls be used to refer to the
memore sddress.,

Note that a DAD H instructiorn will doubdle the vwalue irm HL.
DAA "Decimal Adiust Accumul ator)
Formats  DARA

This instructiorm addustzs the 2-bit number in redister A to  form
two  d~bit BCD digits. A BCD digit is defined as a decimal digit from
@ ta 2, rerresented in binare be the wvalues QEGE to 1861, The rules
followed ba this instructiorn. which maw seem lezs than obwious. are as
fol lowss
1. First, if the uwvalue of the leaszst sigrnificanrt 4 bits of redicster A
iz dreater tham 2. ac if the Auxiliarwe Carra flag JACY iz set to 1.
thern 6 iz added to regicster HA.

2. Secorid. if the wvaluse of the most sigmificarnt 4 bhite of redizster A
iz now greater than 9, a- if the Carrw flag (Cu) iz set, & iz added to
the most significamt 4 bits of regdister A.

Examrler DAR

The rpurrase of the DAA instruction iz to finish the rFrocess of
adding two BCD  numbers. A BCD number. in thisz context. is one in
which 2ach arour of fowr bits reFresents a decimal digit from @ to 9.
Far examele. Iif regdister A contsins a hex walue of 24, rerresenting a
deciwal number of 24, and regdizter P contains a3 hex wvalue of 18,
reFrresenting a3 decimal number of 18, then the result of ADD B is a hex
value of 3C in register A. Also, this rarticular addition would leave
the RAC and Cw flagds reset to zera. Then the AR instruction will do
the followings
1. Since the walue., C. aof the least significant four bits iz dreater
tharm 2, & is added to regdister A. The result iz 3C + & = 42,

2 Since the value of the most significant 4 bite is not areater than
2, and the Cu flagd is not zet. no further adiustment is made.

Now register A contairns a hex walue of 42, which rerrezents a decimal
value of 42 <oob 3 bex value of 420, which iz indeed the sum of the
decimal numbers 24 and 18.

CONCLUSTION

Futinre izesues will cover the remaining arours of instructions.



