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MEETING HOTICE
The next mesting will be Julw 18 =t Fi3@. The mesting locaticr
iz NiFrha Audic’s third flooe  conference oo, at 264%  West Broad
Stireet The night-time rhorme rumber there iz 358-3853.  The front
[

doca has a touch—rad combimation lock. and the combimastion for  the
nigdht will be 8645 {eidht eix four fivel.

Cai"loe Chafin and Jim Scott will continue to discuse FAssemblw
Firositamming o novices.

Cositwore is welcome!
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MIMUTES ‘Meeting of June 20. 19830

los Chafin,  Dawid  Harringbor. Harold Lama. John
tt,  Rom Stauffer, Harlk Steidleder, Parks Watecor and

ThE minwbes of the Maw meeting were arrroved with the followinsg
coititect.iom Chatin, discussing hiz Comruter Inmovation comriler. was
suoted as sawing "...is better than Aztec CUM He stated that this

comParison  wss  undustified and unintended. since he Mas little or no
bhowwledde of Aztec O,

we extend z warm welcome to Garw West, who Jdoined our  grour at
thiz meestingd, Garw iz the rroud owner of an HIGB and the subdect of
areszs of the rezt of us! (Carlos excerted).

Chatin oremed the meeting with the reminder that the Second
Arrmual  CHUG  COMUVEMTION  <{CHUGCOM)? was coming ur in October. He dnd
Soott attended the firet ome and felt it was well worth the effort and
micrnight retwrn ride. Scott added that the $12-9r. memberchir fes to
HUG  was  worth the cost Just to det their newsletter. The current
izgue announced two one—evening seminars to be held at  Fairfax High
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Schumols "Irtroduction ta C Programming Lansuage” and "Introduction to
G268 Ascemblw Language".

Scott  also noted im the CHUG Hewsletber, that the Marassac
Exrlorer Scout Post was soliciting domaticons of wour surelus HE  and

S poa~de  and miscellanecus hardware. ete. Their wvalue. which the
dormor sets. iz understood to be  taw dechuctible as s charitable

cortiributicon. He cent them several 8K boards and articirstec
receiving & receirt documenting  his combitibubicor. The comrlete
adoitess. if wou wish to donmate ame hardusre. g

Rawmornd Haluercan
2Ve Bavberra Fue.,

A S

Mamaseass., Wirdgdinia 22118

Scott and Chafin contirued the discussion of

ascemblz: lamduagde
Frogramming with a brief review of material covered o far., Thern a
dezorirtion  of the 2680 regicters. their cimilarities and difference:z
and their srecial Furroses. Samrle Frogdrams were used Lo roint outb
how the various redisters were used and ingtructions relating to them.

The meeting was addcurmed at 18:63 PM,

Fards bateon
Secretare s Treacurer
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NEWS
QUERY! UPDATES AVAILABLE

Urdates are available to the Suerw' databaze seetamn Trom Howle &
Howle Software  (7P1e S. Elam Ave., . Greernshoro. M P G
Srecificalle. a new wersion of the SORT Frogram. Version 18084, zorts
wuct: faster than S0RT Version 18:@1. There are two visible chanzes:
it warns wou not to sort wour datshbase without backing it wur firset.
because if the cort doesn 't finish for some regecns the databacse would
o destrowed: sleo. it aszhs wou to srecifwe which dighk drive is to be
uzed for temrorary disk srace during the zort,

The new sort alec seems to have ancobhor adeantade over the old
onE.  You can now effectivelw =zoirt on aultirle fields bw corting
maltirle times., doing the mador sort kew last, For examrle., i wou
warh wouwr mailing list sorted on Last Mame. and on First Hame where
durlicate Last Hames exizt., zoart first on First Mame: thern sort on
Laszt NMame. When the second sort encourterc durlicate Last HNameso. r 3
kewrsz  these records in the order Produced bu the firet sort. The cld
vereion of SORT would rot do this.

There ic also a new wersion of the erogram WRITER. part of the
crt.ional Rerort Writer for  use with Guerw ! It iz still designated
l@sdl, but I did find that it fixed one bug that had bothered me.
Whert WRITER was  used to print 3 formatted rerort of z datasbase. and
wher a record would have beern srlit betweer rFages. the second rart of
that ecord would have beerm drorred.  The rnew REFORT carrectla splits
the record betwesn pagec. '

The urdates are #3.00 cach 1$6.00 for both) from Homle & Howle.

Coming later are GQuerw Il and Querw Hilities, Accarding  to
vaghes Howle, Guera I1 "has manwe minor chandes to make use ezcsier™. 1
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understand that GQuerws Dtilities will have am AUTORDD rFrodgram which

will be the reverzse of the F command of the OUTPUT rrogramn. LR
cireates  a standard disk file., using the dats in wouwr databace, ) This
cowild be auite 3 breakthroush for Guerwa!. since it aprarerntly will

allow wou to corwert an existing file, created bw a text editor. to a
Gueire database. This will make GQuers! more waluable to rFecrle  who
hawe existing data files which thew have been mainbtziring marnuzsllw.
uzinz & text editor. The current Guerw! provides nio waw of cormerting
zach a8 file to a database other than bw rekewing the data. AU O
maw  also provide a3 waw of detting around the restriction of rob being
able to change the structure of 3 Guerw! databaze Crnumber or cire of
Tields, for examFrlel; if wou  could use the F command to write the
dat.zbaze to a standard file. then use CREATE to create a rew dastabsse
stiructure,  then uwse AUTORDD to read the dats into the rew datzsbaze.
the Jdob would be dome {excert for adding ane dats to go inte fields
wist didn’'t exist before). of cowszse, this is sreculstion. and we
wor 't know what Guerwe I and Querws Utilities will really do until we
get. owr paws on them.

et e e

COMPUTER BITES MAN

Parke Watson’s regular columm. “"For the 44 Club", does nobt areesd
thiz month because his computer tock a mose dive before he Tinished
egiting it. Best wishes for 3 sreeds recoverw, Heathcoliffe!
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I BUILT THE Hiaa
bt Garae West

bl sawing much
te  onmlwe of one

it

What sounds like 3 real “claim to fame" iz really n
at @ll when the actuzsl amount of T“building® concsis
floweg contraller card and some wiring hartesses.

I must adwmit that I onlwe considered buzing the kit form H19G
comPuter since I had successfullw built Heathkit stereo. test. ham
radic  esuirFrment  and  two  GRZGEGE  televisionsz. Harsing seen sewersl
Friegces of Heathkit eauirment esszentislly chartroiled be  somecne  who
did not have the exrerierce to tackle the rprodect. iz probablwe the
most significant sign of an aggrescsive hobbwist who overestimates hic

talent. I certainles didn't want to f3ll into the rarks of the
cuarcockers, at least not far the price tad on the HiGE, Therefore.,

horing  that there was trulw "limited comstruction. zc aduverticed. 1
FUrchased me HI1BE,

The first rroblem encountered. st with mozt mew tows, waz  "where
tc build it?>“. Eazw! Are srare  room in Lthe house where during
conztruction it will be urmolested bw srouse Cgirlfriend). Pets, kids.

tormadoss, ete,

Second, az alwaws. where did 311 this racking materizl come from
and., have I lost ang rarts in the rackage of cardboard and foam that
the Junb man is hauling aswawd.

Triwial, wou saz. but for me these two items could comstitute the
most significant eroblems one encournters in kit buildins.

How ta the meat of the eprodect. which irvolwes 3 routine rFlug-in
arnd solder task where one comrletes the disk controller card while
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guided bw a twrical Heathkit- construction marnual. ©I7m ascuming  most
readers are familiar with such an animal.? This task iz, of cowse.
unexciting and much lesse everntful. In fact, while I was buildirng it I
kmew i it hadn’t been for the cost I would have bought the ascembled
unit. I hate the emell of solder smoke.

tnce  the disk controller card iz comrlete wou dgo directle to
firnal assemblw., that iz unless wou'we purchased additicnal RAM to Flug
inta the motherboard or wvides rFrocescor  board. Whern the RAM iz
Flusigded in and mou'wve comrleted a few Jumrer rosition checks. the rest
ster iz to mount the ominous-looking mothertoard., the rFower cuselw.
kewboard., floree drives. and card cadge. A1l of +thisz tabes no more
thamn a courle of howrs. One suietl evening.

It was during the mounting of the motherbosrd that I began to
realize whw constructing it wasn’t 3 rart of the kit buildi;g. I
believe one would dHo blind soldering all the rin conmectiors on the
fouwr-lawer circuit board. Im thankful that the notherboard and video

Frrocessor boards were rreassembled and  tested. 0h wee, before ]
forset . the rower surrly comes FPresszembled too, Just mourt it arncd
Flug in the wiresz. All in  sll. the azsemblw. including the disk

controller card comstruction. takes roushly tern hourc.

Well., now the moment we’we 311 been waiting for. “"emoke test™!
And I didn't FPurchase a monitar! How let s see — HUG . . . Fichmond.
VAR . . . Jim Scott. Ahaa' Rimg . . . Hello' . . . Hella., JYim. this
iz Gary. helr! Carlos Chafin? Thanks. After 3 courle short  rhaome
calls to some wunbelievablw heleful RHUG members. 1 was loaned a
moritor for this moment of truth. Mamw tharks to  Carlos Chafin for
the loam of his monitor and to Jim Scott for the lead.

Me  comruter <he rFroudly  exclaimed? worked firne from the firet
moment I turned it on. Well., let me clarifa. there were a few momerts
wher the machine didnt understand what [ was tellimg it.

There is now one other small "glitch® in the machire. and I car’t
sa= 1 'm harew about it. I. who waited so patientls to be abhle to
atf'or-d the additional wideo RAM. 2Znd 5 1-4" florpw. and exFanzion RAM
thao 192K so that I wouldn’t have to disascemble mw comFruter, now have
to do Just that since the trasducer which provides the Few click and
beer iz defectiwve. The best laid rlans of . . . !

Forr the last month. since m2 machine has been orerating. I have
sFent manw hours in awe bw the Frower of the micro. Azide from the kew
clichk and beer fwhich I reallw dom”t miss) I have o comelainte. Thie
grarhics are marvelous and with the 5188 exransion bus mw mirdd has
been racing shead of my pFresent  skills to the time whery I cam
interface to about anwthing I choose simelws b Flugding in the
aFFrorFriate board and related zoftuare.

Thiz is mw first micro., and I have had fo trouble adarting mwself

to 1t. 1 guess that saws 3 lot -about the reorle who decigned the

Fackage, Thank wou Heath-Zenith <{or the other waw around Lo avoid
of fending anwons,

If wou're borderline about 3 micra. look no futher.

If I can answer armw ausstions sbout comstruction  oF dgetting
started with the HIBH, rlease c311 me.

Garw E. West
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ASSEMBLY LANGUAGE PROGRAMMING - PART 2
b Jim Scott

INTRODUCTION

This 1is the second of a series of articles which rarsllel and
summarize the discussions asbout assembly languade at owr  mectings.
The purFrose of the discussions and the articles iz to prezent encudh
information about assemblw languase Frogramming that zomeone who BHAows
how to Program in a higher—level languadge. and iz willimg to use the
FrroFer manuals for reference. will st least have some idea how to get
started at Frogramming in assembly lansuage.

The rFrevious article Maw issue of the (Gazetbe). said that wou
nead to know three things before witing an assemble langusdge Prosramn
{other than such extensive torics as how to design  and  structure o
PrrcEams s

1. What. Frocessor CCPUY will wou be rrogramming for?
Thiz series of articles deals with the 28236 CPU.

= What. orerating swestem will wow erogram run under?
This series deals with HDOS and CPoM.

3. Which azssembler will wou use?
This series covers the standard HDOS and CPAM assemblers. both named
AsM.

The rFrevious article then described the wariocus rFartes of the
listing wou dget when wou assemble a eprogram. and included two examprles
of assemblw liztings., aone for CP-M and one for HDOS.

THE 86é8a CpPu

At this roint. we can take a look st the logical structure of the
gutE CPU. so we can understand what the machine langusde or accemblu
language instructions do. HNote that we couldn’t care lesz what the
ehwzical structure of the 8828 is we Just care how it behavec.

The 2688 has memorw. up to &4k locations. Each memorwy location

holds a3 bute, o 8 bits. of informatior. Each location has  an
addiress., which is an integer from 8 ur to the highest addiress (5S35
it the compubter has &4k, A bete of memorw. beimg 2 bits.,  can

reFresent.  an  inteder from @ to 255, or an ASCII character Csuch ac
‘B7. Ta’s 47, YR, or ctrl-Cr, or eight individual bite rerrecenting
eight serarate wes—or-rno ortions. or ane other intereretation wour

ogram wants to put on it {as lomg as it is understood that a3 bute
can contain onlwy 256 different valussr.,

The 8628 zlec has registers. Each register iz 3 bwte. Just like
a memors location. R wvera simrFrle assembly  language rrogram  misht,
fors examrle. move a bwete of data from a memorws location into =
register. and then move the data from that register to 23 different
memcry location. » Some of the redizters maw be used in eairs. A
regdizter rair is two bytes. or 16 bits. and can rerresent am  integer
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frrom @ to 65535, or two ASCII characters. or 3 sidgned intedger fram -
3ZVe8 to +32VEV. or a floating roint number. or anwthing that requires
uFr to e3538 combinations. Mote that a register rair will verw neat.ly
contain  an  {unsidgned) integer rerresenting the address of = e
location.

The one—bwte redizters are 3¢ follows. The Tswumbal"  for oz
redister is how it is usuallwy referred to in accemblwu lansuage.

Sumbaal  Mame Dezscristion

D i T TS ————

A Accumul ator All arithmetic orerations ucse the
A regizter.

= Flag word This iz a8 set of individuzal bits which
rerFresent such wes.-mo facte azz whether
the result of the sreceding arithmetic
ingstruction was zero. Ho instruction
orerates on this as an individual
redister. but many instructions affect
ite individual bits. or flags. The
flags are:

5 fLS5ign)

LEero

Cunused)

TAviliarag Carrwd

Turised

{Parmitad

Lurndsedy

CCar el

@%@NU

0 = T

i

redicter general rurecose redister.,

redizter sernsral FPurecse redister.,

redicter Heneral rFPurecse redister,

L
m © 0 w

redisteor Hereral PurFose redister,

redicter deneral -FurFrose redicter,

%
= F
2 PP D DD

redister Heneral rFurrose redisber.,

The regiszter rairs are as follows. The firet four are raire of
the individual registersz listed abouwe.

Sampbiol Hame Descrirtion
Pt H-F redister rpair. This regiszter rair is used zs 3 Fair
ar Frocessor Status onlw bu the PUSH PSS and POE PSW
Word instruct.ions.,
B B-C regicter rair R gereral Purroce redgister pair.
L D—E register pair A Ferneral purrose register eair,

often used with the HCHG instruction
to contain an alternative ualue for
the H-L redizter rair.
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H H-L register sair : Usualls used to contain the addreszs
af a memorwe locaticm. for use by
instructions which read from or
write Lo memorw.

SP Stack Poimter Contains the addrezs of the memorw
location which is the currert “stack"
location. The stack iz 3 et of
comsecutive memore locstions which
are used for temrorarily saving data
=a that it can be retrieved later.
Instructions such as PUSH., POP. CALL.
and RET make srecisl use of the stack
Foirter,

o Prodram Counter Contains the address of the memorw
location which cantains the nest
instruction to be executed bw the
compPuter., Mozt instructions simelw
add their instruction lensth {ome. two,
ar three butec) Lo the PO, so that the
instructions are executed in sesuence.
Instructions such as JIMP., CHLL. RET.
and PCHL. cam put. other walues into PC,
te alter the order with which the
instructions are executed.

SOME INSTRUCTIONS

How that we know what we need to know about the leogical structure
of the 283&., let’ sz look at a few of the imstructions in the 6367z
instruction set, and see how thew manirulate memorw locations and
redisters. The examrles are from the samrle listings. Printed in  the
Maw issues if wou don”t have that issue. look a3t anwe sssemblw listing
o can Find. Remember that the assembly instructiorns are more o
lezz  in the middle of the rage. whereas the corresronding machine
lansiuage instructions are listed in hex or octal toward the left of
the pagde,

The B88& has machine languadge instructions of three lengthe:
one. two, and three butes. The first bute is slwaws the orcade.
reFresenting the twe of instruction. The rest of the instructiom. if
anw. it data or the address of data to be crersted on. I come cazes,
some of the eight bits in the orcode are used to srecifw which
redister is to be orerated on. In general. wou do not need to  be
concerned about the machine languasge instructionsi Just remember that
each assemblw instruction is translated bw the ascembler into 3
machine languadge instruction.

Let.”= s=tart with the instruction
MU A, "E”

This is a “Mouve Immediate" instruction. It moves a bwte of data,

rerresenting the letter “E7. into the accumulator. UMY iz the
assembly lansuage orFcode. or instruction mhemonic. A" iz the firset
crerand., rerrecsenting the M regicter. "E“" ig the second orFerand.

The term “immediate" in the name of the instruction has nothing to do
with how fast the instruction is executed? it refers to the fact that
the second orFerand iz “immediatelw nearbw". because it ic cont.ainsd in
the instruction itself. If wou look at the cctal machine lamsuade
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(HDOS samrle. location @42, 2200, wou see that it is BPE 185, The G&76
mears “MUI A" and the 185 is the cctal rerresentation of the letier
e

The “Store AY instruchtion

stores the contents of the accumulator into memcr=  location
rerresented by the label CHAE. tRe iz true of most instructions. the
"from" location. in this case the accumulstor. is riot charnged. d Lock
at the machine language (CP-M samrle. locatiom @1373: it is 323Eat.
The 32 iz the orcode. rerresenting "STA“. The 3B&1 i the address of
the orerand. with the haluves of the address zwitched 1 have newer
figured out why the 2888 does thizd: in other words,. the actual
address of the memorw location into which the comtents aof A are ta be

stowred iz @138, Look at location @138 in the aszemblw listing. and
ULl See

CHAR: S 1
This iz an assembler directiuve instructicon. It does not et

translated into machine lansuage. but it tells the assembler to
reserve a bute of memore at this roint in the erogram. and to remember
that other instructions will refer to it as CHER. of  course. the
Frodrammer  denerallw will not  know or care what exact address CHEE
actualls rerresents. as long as the correct addressz dets Fut. into  the
machine language instructions that need it.

The Load A instruction
LD CHAR
moves the value from memorw location CHAR into the accumul ator.
fAnother "Mouwe Immediate" instruction.
MJT C. TVPEC

(see CP-M listing., location 9115 moves the one—bwte value represented

bw the label TYPEC into the C regiszster. The value of TYFED is defined
earlier in the program by the aszsembler directive

'

TYWREC EQt 2
The "Increment Register FPair® instruction
IM= H

(CFP-M listing. location @18C) increments <adds one tor  the H-L
redgister rair. In machime lansuazge. this is & one-bwte instruction.
Twa of the bits in the hex orcode 23 sprecifw which register rair is to
be  incrementec.

The "“Jume" instruction

JiiE TVPTRXL

(CP#M - Ristindg location @18D> moves into the program counter (PC

regdister rFair? the two-bwte value represented bw the label TYWPTEHEL.
which in hex harrens to be BISX. The wvalue of the label is defined bw
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the aszembler directive
TYWPT=1 Eau k3

which esuates the label TYWWTRLI to the address of the mext instruction.
Sa the JdumP instruction will cause the comPuter to chande itz seauence
of  execution? the nrnext instruction to be executed. after the JIMP at
8120, will be the MOV mt @183,

That. "Mouve" instruction
P Fia

moes a bwte from a memory location into the ascoumulator., How  does
the comruter kBnow which memorws  location to get. the data from?
Instructions like this. which have an orerand of "M“. use the H-L
register pair to rFoint to  the memory location. In other words. 3
rreceding instruction will have put into H-L the address of the memars
location.

S0 far. none of these instructions has affected or used the Flag
Worcd,  The “Comrare Immediate® instruction

CFI @

rCPoM listing, location @184) compares the contente of the accumulator
with an “immediate" walue of zero. Various flagds may be zet to @ or 1
according to the results of the comrarisony among them. the 2 flas
will be 1 if the contents of the accumulator esuals zero., and will be
g otherwise.

Thizs is followed by a "“"Jume I Zerc" instruction
JZ TVFTRZ

which Jumprs to f(sets the PC to the address of? the instruction at
address TYFTRZ if {and onlw if> the 2 flag in the Flag Word is 1.
Thus, the CPIZJZ instruction pair can be used to change the execution
sesuence of the rprogram derending on the walue in the accoumulator.
Think about this: this capability of executing different rarts of a3
Frogram derending on Previous results is what  gives computers their
FongEr,

We have examined onlw a samrling of the instructions available on
the 2888, but wou are rrobably bexdinnming to get an understanding of
what twres of things can be done at the assemblw lansuase leuvel. Hewxt
time, we can take 3 more organized areroach to the whole  instruction
zet.,



