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Qand &

Q- What d0 I need to heok my
Scuthwest Technical Products CT1024
to my ALTAIR?

A. You need a CT-§ serial in-
terface from Southwest Tech and
a SICA interface from MITS.

Another possibility that we
believe will work is 2 33-PIO
from HITS and a1 CT-D parallel !
intepfaca fTom Southwest.

Q. What do I do about a short rou=-
tine or subroutine thatr doesa't de
what I want it to?

A, Send it to ouy service desk --
we won't rewrite {t for you but we
will tell vou what you ars doing
wTONE.

0. What kinds of hardware problems
have yeu been experisncing with the
25002

A. The preblems ar this peint have
baen only in kits and have been pri-
marily solder bridges and cold soldex
joints in the ground or power cir-
cuits. Peint of interest: OJf 1000
uynics in the field, only 13 have
bean returnad to date. TFive of thase
have been at the request of the re-
air departmant to investigate
~otentially serisus prablems.

»,5. They weren‘t sericus.

Q. How maty options cam I put in
my ALTAIR 9800 before I have to beef
up the power supply?

A. There are 16 slots in the baaic
chasais. One of these {s taken up
by the CPU board, The other 15 can
b# £illed in any manner (memory, 1/0,
#te.) to aatisfy the user's require-
ments.

§. How do [ use the sense switches? .

A.  Sense switches are inputted o
ARES by an imput 303 fyem DEVICE 377. .
After this the data may be manipu-
lated in any fashilon that you choose.

Q. What does MITS have in the mill
an A masa atorage device priced be-
tween the Audioc Cassette and the

Tleppy Disk?

A. We do hava a mag tape aystem in
the planning stages right now, and
will be anmouncing more on it in
future newslstters.

Q. Hew can I contact other Users
Group members?

- A. If you will send a letter to
Bard authorizing her to publish your
name to other uzers, we'll have
these names printed in future news-
ietters.

A. Lock at the "New Products" page
in this newsletter, {page 4)

Q4 I've seen bits and pieces abour
software available for the 2800.
What's the full stery?

A, See page 3 for softwars Jetalls
and prices.

ALTAIR CHECKGUT FROCEDURE

1. BEFORE APPLYING POWER VISUALLY
(WITH THE AID OF & MAGNIFYING GLASS
IF POSSIDLE} CHECK FOR SOLDER
BRIDGES, COLD SCLCER JOINTS, BROKEN
LANDS AND/OR WIRES AND CORRECT ORI-
ENTATION CF COMPONENTS, 97.37452%
OF ALL FAILURES AN BE CAUGHT DURLHG
THIS STEP.

2, With the pluggable boards sut
of the machine, power it up and
check the terminal boards for the
proper input voltages.

Check the bus for +5 volts {pins 1 &
$1}, +15 velre {pin 2], ~15 volts
(pin 52), and ground {pins 30, 1003,
With the boards out these should
reach a3 follews:

(Use nagative side of power supply
electrolytic capacitors as ground.}

Pina 1 6 51 +19 VDC

Pin 2 +20 YDC} approx.
Pin 952 =17 ¥0C

Pins S0, 100 =0V

’_’__-__,,______.___4__—————1
New check that nene of these voltages
are sesi on pins adjacent to the
above checked pins.

HOTE: IN NO CASE REMOVE OR INSTALL
ANY BOARDS WITH POWER ON,

3,  After powering Che machine down,
install the boards and zheck the sur-
put of the voltage regulaters for

+5VDC, Alsc check the output of the

13V zener on the CPU board for +L2VIC.

Asouming everything abeve ls
kosher, you should now power the
machine down; Lnstali the CPY plug
and powsr it back up. The machine
comea up in an undetermined stats,
20 what you do is held the STOP
awiteh in the stop position and give
‘it a RESET. Then'check to ses if it

ancrotect positien.

4. tfiow yeu cap check out the dif-
farent swirches and indicators. AlL
address swizehes shoull be in the
oSF position, Held the RESET on--
you should have ail the status Lights
ofF apd ail data address lights on.
When you rslesse the RESET switeh,
all the address Lights should go off.
The MEMR, ML, WO, WAIT lights should
be on and whatever data there is in
location 0 will be displayed in the
data lights.

lNow o check the lights and

switches for proper operatlon, turn
sach 2ddress switch on one at 4 time
and make sure that the' corresponding
address light comes on when EXAMINE
switeh ls operated. Hhat you are
Joing hepe is checking for cbvious
shorts in the address bus area so
enly ene switch should be on at a
time,

The data lights should be
checked In the same fashicn. Only
uge the lower 3 switches and the
DEFOSIT switch te check these.

Checking the EXAMINE NEXT and
DEPOSIT MEXT is fairly =mimple. Just
keep pressing them and observe that
the sddress Lights count up binarily.

Make sure that PROTECT switch
wurhe on the Protect Status light
and thar UNPROTEET Turns It off.
with the PROTECT con you shouldn't be
able to change the contents of mem-
ory with DEPOSIT or DEPQOSIT MEXT
{or instructions sither).

Now you're ready to try a pro-
gram. Uae the cne i{n the Operater's
Hanual on pages 33-38, After you
load everything in be sure to RESET
84 that you start from LOC 0. SINGLE
STEP through it first to che<k out
the SINGLE STEP switch and then run
it, Every time you stop it to exam-
ine the results be sure to RESET

prier te restarting.
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8800 MOD

(1) DEPOSIT PFOBLEM (D/C board)
SYMPTOMS: Machine won't deposit
&t all or deposits all ones when
using the front panel deposit
Switeh.

FIX: Change the timing capa-
citors for the deposit single shot
(IC G on the Display/Control
board). Chanr 27 to O.01MF,

C§ to 0.1 MF,

{2) 12 VoLt ZENER (CPU board )
SYMPTOMS: Zener punning very hot.
FIX: Change R4S on CPU board to
u3 ohme (Use elther a IW or 2W
resistor}., This sheuld ba dome
only if thare are four or less
cards on the bus. If there are
mare than four cards R46 should
be 32 chns,

(3) AC SHITCH (Pisplay/Control
board).

PROBLEM: The tracks on the D/C
board which connect the AC swirvar
terminals to the pads where the
switeh wires are connectsd to
the board have 11SVAC on them. IP
these are iradvertently shorted
Te other tracks on the board
several IC's are wiped out.

FIX:(a) remove the AC switch lines
from the D/C board.

(b) Cut the tracks lsading from
the pads where the switeh is fount-
ed to the pads where the AC
switch wires attach to the D/C
board, fut the tracks zs closa as
possible to the switeh pads so
there will be no length of rrack
with 115VAC on it.

(¢) Slide about 1" of heat .
shrink tubing (3/32 to 7/64 diam.)
over the AC switch wires. Soldep
these wires directly to the AC
switch terminals. Slide the heat.
sheink tubing down so it covers the
switch terminals and uninsulated
ends of the switch wires. Heat tha
tubing once it has been properly
positioned to keep it in place.

{4) CLOCK SPECS (CPU Board)

(a) Phase 1 pulss width (meas-
ured at 90% points), §0 nane-
$aconds minimum.

{b) Phase 2 pulse width {meas-
ured at 90% points}), 220 nano-
sacends minfmum.

{¢) Delay from leading edge
(30%) of Phasa one to leading
sdge (10%) of Phase 2. 130
nana-seconds minimm.

{d) Delay from trailing edge
(10%) of Phase 2 te lsading
edge (10%) of phase 1. 70
nano-geconds minimum.

‘a8 opposed to .5V or +VDC. R

MAINTEMANCE

by Paul VYan Baalen

A good percentage of tha people .
who have had trouble with their
bits have shown this symprom. "All
the dats lites on at all times".

Below is a List of the most commen
cauges: :

A. Check the mother board for '
shorts using VoM.

B. Insure that all regulated
voltages ape OK.

C. Make sure the memory Is install~
ed and the address strapping is
correct. Be sure that the connec-
tor frem the front panal for the
data lines is om the CPU,

D. Ave all the data linus high
on tha D/C board? IFf they aren't,
<heck the continuity of the CPU
connector.

E, Chack the timing of 01 £02.

F.Check the drivers JSH en the
static memory board. Thess tri-
state drivers need & low on pins
1615 to pass a signal. [f 1§15
are high the sutputa of these drivers
will be high all the time.

G, See if line 68 on the bus is
high all the time. If it ig, back-
track- thru the logic. Mest pre-
bable cause is ICG on the front
Panel being bad or a short or
solder bridge in the vieinity
of ICG.

H. Check IC's UET on D/C board .
to inaure the signal levels are . i '
corpect,l.e.; no 1.5 volt lavels

03
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ARBRONTTHISAD TIPS

L0l Lewing g
ol

AT L Conntrue-

tor (7 has nesn
wou may find
erring te varicus
iz ghanfe process, as
rarts. 7 was changed
SOty NEL, then to
absoluts iast

o (as of august
SFT and chargas

Aaloulticoas,
i) maEkes L

from L e .

P—:ge ]

D o Bosrd) Don't bolt the printed
oari ta the sub-panel; the
Lo rold it fine. The
"come with extra mounting

ind extra guide washers; vou can
safely thoew away all this extra
hardware - you don't need it. MYount
the switches as shown with only one
nut each for best resulrs.

Fage 39

{CFU beard): The wafer connector is
Aabcut §% t2o large to fir the boand
for vou might say the holes in the
33ard are $50 slcss). To prevent

B onnectar plug Sfrom arching.

it down flav whiie soldering
sn.e  IF wou can't :zlamp it, then
try eutting it with a hac-:saw inte
two 4-pin connectors.

(Theckout): After turnigg the cem-
uter on yvou should reset it. Ta

“f the computer you have to hold
t.& stop switch raised while raising
the reset switch. Release the reset
switeh first. (Mo, we don't know
why, but it's traditional!)

Pages WO-4§

(1K ¥emory): Until May, only the 1K
memory board was available, and most
systems were ordered with 255 words
cof memory on one of these beards.

Now that the 2K znd 4K memories are
available, [t isn't sensible t& re-
quire seme LK boards in every system,
but the instructions are still embed-
ded In the CPU manual. CPU kits
don't have any memory in them.

Page 50

(P/S Board): The bridge rectifier
seems to cause more than its share
of problems. Be sure the leads ara
clean - several of us have found
that solder won't wet the leads, and
it's a mess to try to clean the par-
tially soldered assemdly. Run the
leads through seme slcohol and/or
steel wool before installing the
bridge. The spacer-and-washer ar-
rangement on Page 51 iz a jig to ger
the bridge Flat at the right pesition
it will later be bolted directly to
the chassis.

b A KPRt

aloce tule
without rrim
and us
have long Lec
z200d for allswing bcards, etc, to be
moved without breaking wires, but
you may want to install tine terminai
lugs after censuiting the wiring
diagrams on Fages 59 and 62,

Pazs 46

(¥cxher doard): The way the
tions spall it cut, you'll have a
slack leop of cable. Hold averything
in place on the chassis to see the
dactual length rvequired., We are i
cluding a sorted list of wires: te
help you check your progress., Using
masking tape, group the wires in
decades after protecting them with 2
cable clamp. Then, install them on
the motherboard, by Jecades; 50's,
adls, T0fs 20%s,30's, 30's, 73's,

ard finally uo's.

the cable clamps by

*o the priated circuiz
£ you put screws

the sub-ranel, then the

dress-pansl won't fit flush against

it and you womn't be abie to so the

chassis into the case!

Page 68

CRapander Boards i The ~ara gl
arz maybe sorta optionel. They luvok
nige, Lut they really aren’ Aouine .
To hold the boards in place - the
edge comnectors are plerty strong
for that.

*'.L.La_mr cf *the "’"
tor and

©4es 3 the CPU have puen

Page 77

(Nameplate}:
of criticlsm:
kinda pinkish."
plastic cover to pretect it until

This beauty gets a lot
"Mine was off-color,
That's a sticxy

after you've installed it, Peel the
covering off afterward. The white
lettering on the dress-panel can he
chipped off by hard use. If you de-
cide to protect it with clear acrylic
spray, use a matte-finish product.
Qurs looks funny with a glossy krylom
finish.

DATA/CONTROL BOARD CONNECTICNS TO SYSTEM BUS

CGRGANIZED BY DECADE

O's 10's 20's 30's 40's
20 ki 41
21 k3§ 42
24 32 43
26 33 44
27 34 45

28 37 46 (11}

29 19 47
48

50's 60's Jo's 80's 90's
53 58 70 80 91
54 69 Tl 81 92
72 B2 93
75 £3 94
16 B4 95
17 85 96
8 86 97
79 87 98
99

@ 3
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MEASURING INTERRUPT ACTIVITY & o crowroor

Altair User Devises interrupt Manitor

"Puring the coutse of cumplg&ng
2 proceas-contnol appiication atif-
Azing the Altaix computen, (& became
necesdary Lo cbialn certain measuri-
ments gf inderuupt activity, 1
devised and implemented @ hardware/
software mechanism {a which Computer
Notes readens may be interesled.

"Briedly, a - w-ehip edncudt
wits consfrucded vn 4 protodype caxd
and foun imstruclions wers added
Lo the general inferrupt strvice
routing, This mechanism {& further
detaifed befow.”

Sincenely,

Nowman C. Crowfoold
Lowels (bseavatony
Fagstagq, AZ $6001

Tnterrupt Monitor

General Description:

In order to accurately measure
certain time-dependent interrupt
parameters on 3 heavily-loaded Al-
tair 8800 system, the following
hardware/software additions were
made.

The hardware additions consist
of four integrated circuit (IC)
packages on a prototype board. The
function of this circuit is to latch
data wricten by the central process-
ing unit {CPU) to a specific memory
address area. This data is further
used to gate a 1 MHz pulse stream.

The software additions consist
of four additional instructions in-
serted into a general interrupt
routine. These instructions set
and reset the hardware data latch.

Tagether these additions allow
the accurate measurement of the
following parameters:

- interrupt rate;
interrupt count;

microseconds used to process
interrupts; .
percentage of total machine
cycles used to process interrupts;
interrupt response latency time

Hardware Descripeion:

Constructed on a prototype
¢ard, the four-package circuit is
diagranmed in Figure 1. The circuit
Tesponds to all memory writes with
address bit 15 high; chat is, all
addresses greater than or equal to
X'8000'. The data is lacched from
data line zero inte IC C, a Db-type
flip-flop. Test poinc A reflects
the status of this latrch.

IC b continueusly divides the
2 MHz 8, clock to yield a 1 MHz
square Wave. This I Miz pulse
stream is then gared o test point
B by the current setting of IC C.

Software Description:

The genmeral intérrupt service
utine is listed in Figurss 2 and

3

Flgure 2 lists the memory
locations to which the Vectored
Interrupt (VI} board forces the CPU
to execuze. A typical routine
(INT1}, first pushes the B/C and
D/E register pairs, and then calls
the general interrupt service rou-
tine (LEVEL}. Foilowing the cail
are three bytes of parameters for
LEVEL. First is the new level mask
work for the VI board, then two
bytes of the address of the specific
interrupt handling subroutine for
the level.

Figure 3 lists LEVEL, the
geneTal interrupt service routine,
and BACK, the gsneral veturn rou-
tine. LEVEL completes the saving
of registers, pushes the current
status of the V[ board (CLMASK) and
5ets the VI board up for the new
level. WNote that at this time, all
Previous context is pushed on the
stack and that interrupts may now
be snabled. The ';;;' notation in
the remarks field indicates instruc-
tions for which interrupts are
masked off,

LEVEL then fakes a call on the
specified handier subroutine, by
pushing the address of BACK and then
pusiiing the handler address. Fin-
ally a recurn (RET) instruction is
executed, causing a hranch to the
handler subroutineg.

The code at locatlon BACK is
entered when the handler routine
executes a RET instruction, causing
the address pushed by LEVEL to be
Teturned to. First BACK restores
the VI board and lecation CLMASK
to their previous valuss. Then all
registers are restored and a RET
instruction is executed to return
control ¢ the interrupced codes.

This technique of hamdling
incerrupt context changes allows
InterTupts to be nested to an in-
definite ievel: [In fact, interrupts
are allowed at all times, except
when the VI board is being updated.

In Figure 3, the four addicienal
instruccions have been marked. They
simply store a 'l' at location
X'8G00' upon sntry te LEVEL and set
X'8000* to '0' upon exiting BACK.

Measurement Procedure:

Reforring to Figure 1, the
following procedures are used to
measurs various timings and counts:

interrupt rate - attach frequency
METEr at test point A;

interrupt count - attach event
tounter &t test point A;

nicroseconds used to process
interrupts - atrach event
counter at test point D;

intertupt response iatemcy cime -
trigger 'scope on rise of {FU
ling PINT, meosure time to

rise of status line SINTA. The
lines PINT and SINTA are avail-
able on the MITS bus.

Uoubtless, there are many other
reasurements that ray be made with
this relatively simsple setup.

=continued

\J
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Measuring Interrupt Activity

W

General Supgestions and Lomments:

Only half of IC C, the 7
latch, is used. Another data llne
mar be connected to the unused half
for adding further software "heoks"
for rere complissicd nedsurencnys.
Additionally. @ o i
miant be acicd £ o
laten ewtrucs,  For instance, this
couid be used to determine how
often the UPU is interrupted fronm
some specific code or interrupt
tevel.

Tae Power Cn Clear (POC). bLus
lin® 9, was tied to Reser, line
75, to cause the CPU to automati-
cally start at logation zero when
vower is first applied to the ma-
chine. Qbviousiy, some type of
invelatile nemory is required to
endble this feature to wark proper-
Iv. And logically, cne zight
AOTLET Why or alteration
%38 not included in the original
“ITS design,

@%ﬁgﬁm?,s
€ RESET AT
POWER DN

m NP STALK
AENET [2in
LaL AR )
We also found a subtie probiem NTEMRUPT LIVEL |
with the Intel $IL4 priority inter- e Ty 1 HARDYAAG FINED LOCATING
Tupt control chip, used on the Vi R TSHMERE ke Tl
Board. VWhile it is Jescribed as a ML Lom 1::EATIRIE vmxwrmn o0
latch, it is clocked at 2 Ml: and . DEF LEvzLL i1 ADoRESS br MANDLLA SUBAGOT:NE
thus appears as a buffer. Too amrmmmrs (XTERAURT LEVTL 2
short an interrupt rtequest signhal G PAMIVARE [0 Lo€aTion
causes the 3214 to develop a level En p
zeTo interrupt, rather than the thr e
one originally reauested. The 9EF i
interrupt request line zust be e INTEBRTPT LEVEL ¢
held until the CPU grants the e T
interrupt. Beware azlso of holding : D
the line too lomg, as multiple Sie H
interrupts will be generated. . LEVELY ivr OF BANBLER SCBADUTINE
2sasas |NTENRUPT LEVEL 4
A final point is that the nre o 3 A F XD (LOCATIOF
MITS engineers, tn their infinite PhsH D SAVE D/€ ATG FhiR
CALL  LEVIL CONTIHUE | TH COHNO# CODE
wisdom, have reversed the level ocT e 1 (NEV LEVEL HASK WiD
nurhers on the V1 board going into . DEF LEVELA 111 ABDRESS OF HANDLER SUBROUTIME
the §214. This explains the appa- w-===-== UITEARUFT LLVEL 3
GG sa- HARDVARE FIXED LOCATIGH
rent reversal of the V1 mask bytes IRTS  PUEH ‘3 ,,,w.-; n,-E %E ;u:
§ FUSH ‘ 0| Al
in Figure 2. CALL  LEVRL (iZaNFIRGE Gprw comn cobe
ccT 912 ¢35 REX LEVEL NASK VO
This work is an D“ngﬂwth of DEF LEVZLS #1: ADDAESS OF KINDL!JI SUBMAOTINE
2 larger project which has been sup- " TTLoEWTL OVEL S 1+ BANDVARE F 10D LOCATION
ported in part by the Nationsl Sgi- T ror B UINE W0E nEg IR
ence Foundation grant AST 73-05269 ur Lom |7 IEOTTINUE WITH Comon cone
X 11
A0l to the Loweil Gbservatory. . 0Er LEvELS ! LbbRERS OF APULER SUBPOTTINE
wesessm (NTERRUPT LEVEL ?
ORC T 4o Te" 111 BARDUARE F1XED LACATION
T mSE 1115AVE BoE REC P
e e pusn b |1BAVE Dot AES FALR
EALlL  LEVEL {CICONTINUE WTE COMR Gue
neT e 1M “ORS
bEr LEVEL? |V I ADIALSS F SARRLER SURROUTIFE
FIGURE 3:

A
INTERRUPT

INTERRUPT

GND  Vee
a BARS ? 1}
B 2seq ? 14
" T n 4
0 FLTN] 1t 4

FIGURE 1 - HARDWARE

HARRWANE INIERIHET Lh VRN

FERITIT LBV &

INTERRUFT SERYICE ROGTINE. WILETE STACK FRAHE
MD urlnn: CURRENT LEVEL OR VI S44nD

CEMERAL FOAN OF THE CONTENT $TACK FRANE

ADDRESS OF RETURY HANDLER { ' DACK*)
OLD CLHASK

T E R/L REG PAIR 4 CET PARM LIST
||15M'E PEW/A REC PAIR

" 11iEIGHAL VE'IE (N AN (STERAUTT
ITh AL COURTER BOARD
ET CURRENT LEVEL
AVE A3 PART OF STACK GONTENT
READ KEW LEVEL HMASK
AIN POR NEXT STACK FRAME
s15 IKFORH ¥1 DOARD
C1:GPEN UP FUR MORE NTERRUTTS
.
$ewse-— KU FAST SUBMUTINE GALL O SPECITIZD LEVEL SUBMOVTIME
T2 | FOINT To TETUAN POINT
Fomn LFORCE ONTO BEAGE. AE A RETUNR FOCKT
i SBUT"paan LIET FOINTER
"o XTT BVYE OT AGOAESS
SECOND BYTE
v arTE
ADSREEY
¢ TME ROUTINE
RESTOAE STACK F)
BACK DI Vi BEr IT QOIET o8, b coWPLE 0F CYoLES
i Eivex VRETRER FOD BORT IATERmarT
e & | !
T W £ 11 INFORA VI
— F1@rEN UP HOK. TRIGELY STUPF"S DORE
{1 1CLEAR &
— STA gmsx 1S 1GHAL "'M' 't'l!
ror PV VRESTORE FSW/A REC PATN
PPt RESTORE R/L REC PAT
for (RESYORE BeE REG PAIR
FOP B P AESTORE, B/C AEE FAIR
RET CTHER EXIT TBIS INTERAVPT LEVEL

(addftional instructions marked "*'}

S
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The Mainframe of the

The Altuir Ba0uh, now in full
production, has g rated a lurge
number of inguiries, reminiscent of
the responsce to the original Altair
B, Because of this, we are devet-
ing o large portion of zhis month's
Computer Notes to tachnical informa-
tion on the 3300k,

when the original Altair 3300
first went out into the fieid, it
was by far the most advanced design
of its kind. By being at the van-
guard af the computer movement, MITS
fas been in a unique positien to
assimilate Feedback and new informa-
tion from many sources: From hobby
customers, From business users, from
computer design industries. Aall of
these influences have been percolat-
ing at MITS since the first Altair
computer came off the line, and the
surrent result is the Alrair 3300b,
We feel it will be "the painframe of
the 70's."

As anyone associated with micro-
computers will tell you, the field
is= ¢volving so tapidly that keeping
current is zlpost a day-to=-day job.
The Altair 8800b incorporates many
new electronic and mechanical fea-
tures including some of the newer
integrated circuits for the 3080
family of microprocessors.

The new design features of the
Altair 8800b that will be discussed
here inciude: enhanced front panel
capabilities, new Display/Conerol
logic, the Front Panel Interface
Board, the new CPU Board, added bus
lines and heavy duty power supply.

[(HEW FRONT PANEL CAPABILITIES |

Added Front Panel Switch Funcrions

Five new front panel switch
functions have been added to the
Altair 8800b computer to expand the
front panel capability:

1, SLOW: Permits execution of a

rr

2. DISPLAY ACCUMULATOR: Displays
the contents of the CPU accumula-
tor register on the froat panel
data LEDs.

5. LOAD ACCUMULATOR: Loads the CPU
gccumilator register with the
data present on the lower eight
front panel address switches.

4, INPUT ACCUMULATOR: Inputs the
data present at an input/cutput
device into che CPU accumulator
Tegister, The input/output de-
vice is selectad on the upper
eight front panel address switches.

5. OUTPUT ACCUMULATOR: Outputs the
contents of the CPU accumulator
register te a selected input/
output device. The input/output
device is selected on the upper
eight front panel address switches.

Dress Panel

A new multi-coler dress panel
with functionally designed graphics
is ugsed in the Altair 8800k, The
front surface of the dress panel has
a protective zheet of mylar te in-
sure that the graphics are not rub-
bed or scratched off, The LED
indicators are now back-lit through
the panel and the toggle switches
have 50% longer handles that are
ﬂagud (instead of round) far
CasS1leT use,

Front Panel 1/0 Capability

The 8300b has I/0 channel 255,
and effectively channel 254, dedica-
ted to the Eront panal. As with the
Altair 8800, an input from channel
255 (octal 377) will input the con-
tonts of the Sense Switches {Al5--
A8} to the accumulator. The 8800b
has the added feature that an output
te 255 will display the contents of
the accumulator on the data LEDs.

In addition, one can configure this
1/0 channel (by means of patching
3 ) so that all outputs (to any

program at a rate of app iy
2 machine cycles per second or
slowetr. The nermal machine speed
is approximately 500,000 machine
cycles par second. Useful in de-
bugging programs where it would
be tov time consuming to single
step through the code,

1/0 ¢thannel nusber) are shown on the
data LEDx and/or all imputs (from
any 1/0 channel nunber} are shown on
the data LEDs.

[ ¥EW DISPLAY/CONTROL LOGIC |

Electronicaily the Display/
Control Board has been completely
redesigned., The logic dJesign is now
totally synchronous. The design ap-
proach used in the Alrair 3800h is
to allow the Display/Contrel logic
to assuwme concrol of the CPU and jam
the instructions necessary to imple-
ment the Front Panel functions. For
exanple: To implemsnt an EXAMINE,
the Oisplay/Control Board causes the
CPU to execute a jump (JMP) to the
address salectad on the front panel
address switches (Ad--A15).

In order for the Display/Control
Board togic to jam instructions to
the processor (that is, cause the
processor to execute a specific
series of instructions), two things
ars necessary:

1. The Digplay/Control logic muasc
bave control of the processor
READY line (RDY)., ({5ee saction
entitled “New Bus Lines.")

2. The Display/Control logic must
have access to the processor
dats bus.

1f thess two conditions are
satisfiasd, the Display/Control logic
can cause the processor to exécute a
serias of imstructions by successive-
ly placing the instructions on the
data bus and activating the READY
line to causs the processor to exe-
cute the required instructions,

The block diagram, Figure 1,
sunmarizes the interface between the
Display/Control logic, the CPU, and
the Memory and [/0. On the block
diagram, note that:

1. The Display/Control logic has
caatrol af the READY (RDY) line.

2. The Display/Contrel legic has
access to the data bus through
its own data input drivers
(FDIA--FDI?), By activating the
Bus Control signal, it can enable
its own drivers and diseble the
standard data input drivers
{D1@==D17) frcm the memory and
.

-continued
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The bleck Jiagram, Figure 2,
shows the Oisplay/Control logic it-
self {from a tuncticnal block vwiewa
point),

1. The Front pane] switches are de-
bouncad ant » xamine, deposit,
decumla anmdé i°0 fungtien
switcnes 4 switches) are encoded
to the upper four address. lines
{PA7--RA4) of the contrel PROM.

2. The outputs from the RUN, STOP,
SINGLE STEF and SLOW switches go
% pairs) to similar circuits
whose outputs (RUN and S5) cone
trel the RDY line ([RDY] = [RIN]
OR [$5]). (Ses Figure 3.) Both

of these circuits consist
basically eof flip-fleps which,
when set, force the outputs (RUN,
§%) high amd, when reset, fogca
the outputs low,

The RIN/STOP flip-flop is set
asvnchronously as soon as the in-
put from the run switch (S{RUN])
goes high. This in turn causes
ROY to go high and the processor
will start to execute. The flip-
flop will reset when the input
from the stop switch [S{STOP])
goes high and the following stop
condition it true:

STOP COND =

ICRIT
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FIGIRE 2. DISPLAY/CONTR, LOGIC
BLI0K T AGAM

This insures that the processor
wil} step during the M1 machine
cvcle of an instruction cycle.

3. The 55/5B circuit's flip-flop is
set by the switch inputs from
SINGLE STEP or SLOW, or ov the
S8 input from the control PROM.
This ecircuit, however, has two
sets of stop cenditioms.

Py ) AND (DOS = SM1) AND (STSTB).
ADORESS [A-A15),
SIS !
! MEMORY
RY o
; o
i svItE
gl-oara jog07] % oAt 4 (s-0D)
cry
i
; e BATA OUT (909-007)
LIl ‘
FOID-FOI? FRONT
K PANEL
AuS COHTROL [BC)

FIGAL 1. Otsaley-Canpl Logla/cPy
tnter { ]

One is associated with the SINGLE
STEP/SLOW switch and one with the
control FROM that generates the
Front Papel functions. The latter
will always stop execution after
a single machine cycle nas baen
executed, The former can be con-
figured via patching jumpers to
stop execution after either a
single machine cycle or a complete
instruction ¢ycle.

4. The 8 switches which are sncoded
as addresses to the comtrol PROM
represent those functions that
are inplemented by jawaing in-
structions to the CPU:

EXAMINE

EXAMINE NENT
DEPOSIT

DEPQSIT NEXT

LGAD ACCUMULATOR
DISPLAY ACCUMULATOR
INPUT

OUTPUT

Pressing one of these switches
causes a unique address to be set
up on the upper four address lines
of the PROM (thus selecting a l6-
byte sector within the PROM), At
the same time, the 4-bit PROM ad-
dress counter is cieared and
clock pulses are appiied to its
lnput. This causes the lower
four PROM address linss to beginm
«ounting from zero and continue
sequentially through the 1& bytes
of the selected sector. This
w%ill continue until a stop code is
encountered in the PROM which
will stop the address counter.
The instructions stored as data

in the PROM may be roughly divided
inte two categories:

~continued
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0/¢ Logic Control instructions
at the even address locations:

"Processor instructions at
the odd address locations,

The D/ Logic Control instructions
are output from the PROM and stare
in the CONTROL LATCH, These in-
structions configure the D/C
logic so the subsequant "“pro-
cessor'' instruction can be jammed

d

to the CPU. In general this will
ihvolve setting the SB and BUS
CONTROL bits and selecting the
source of the "processor' instruc-
tion, [t must be noted here that
by "progessor instruction we
mean any of the bytes thet may be
Tequired to make a compleze 8080
instruction (not just the OP
code}. There are five sources for
"processor” instructions:

RO
thy
R
psimt
.
(el 1
s{2 tH
STOF/RUN ss/sg
siyches COMTREX. conTREL
A St5TeR}
BREODINE
siss)
S{SLOS}
FIGURE 3. DISPLAYICONTROL LOGIC
FEADY LING ¢CnTaoL £iRCurTRY
e FAOM FRENT PANE,
82 - A15 P M - 415
o . D7 g rL: 0ol .« 507 ag:gb
otp - 317
0804
HRAOK INTERFACE
L]
R
4000
a7 —D‘Iﬁ Lovs
STSTY
e
Al .
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azps RGYIn vay
L woy
Eehird

FIGURE 4. (PU BLOCE CIAGRAN

CONTROL PROM (via tri-state
drivars}, enable: S5

Upper address switches
(AlS--A8), enabls: 52

Lower address switches
(A7--A), enable: 5]

Upper address latch,
enable: $3

Lower address latch,
esnable: 54

A typical PROM sequence to cop-
pilete an examine would be as

follows:

1} Contrel Instruction: Set up SB,
BUS CONTROL (BC), S3

2) "Processor Instruction”: JMP =
303 {octal)

3) Control Instrustion: Set up S8,
BC, S1

4} "Processor Instruction”: 0004,

The contents of PROM are immater-
ial here since data is coming
from addreas switches Ad--A7,

5) Control Instruction: St up $B,
BC, 52

6) "Processor Instyuction': AB--AlS

7) Control Instruction: Clear
Control Latch .

8) "Processor Instruction": Stop

Code for PROM address counter

FRONT. PANEL INTERFACE BOARD

All the lines betwsan the BSOODL
bus and the Oisplay/Controj Bosrd
are now buffersd threugh a Front
Panel [nterface Board, (The bus
lines no longer directly drive any-
thing on the Display/Control Bosrd.)
The Front Panel Interface Board con-
nects to the Display/Control Board
by means of two 34-conductor ribbon
cable assemblies, eliminating the
wiring harness betwesn the Display/
Conerel Board and the bus.

=continued
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NEW CPU BUARD

The CPU Bourd consists of four
mzjor functional blocks:

8080A CPU Chip

3224 Clock Generator Chip
#4212 Status Latch
Orivers and Receivers

The diagrom. Figure 4, shows
the relat}aship between these four
blocks, Several peints of intevest
are:

1, The DIG] signal (see section en-
titled "New Bus Lines') controls
enabling of the input data
irivers (DI@--DI7)} from the bys.

2. the ready input to the 8224
(RDYIN} is the lpgical product
of PRDY) AND {FRDY) AND (XRDY}
AND (XRDY2).

3. The bidirectional data bus to
{and from) the 8080A is complerely
buffered (B8216s).

The S080A, ths micreprocessor
chip itself, exercises control over
the CPU board and the rest of the
system. [t executes the ipstructions
stored in memory and controls all
the data transfers.

The 8224 cleck generator chip
niovides the two=phase clock [at the
specified voltage levels) rvequired
by the 3080A. In addition, it
synchronizes the READY and RESET im-
puts to the BOBOA and provides a
status signal (3TETB) that can be
used to load the 8212 status latch.
This guarantees that status data
will be available as soon as possible
in a machine cycle. The master tim-
ing referencs for the 3224 is an
external crystal (18MHz). By chang-
ing this -crystal it is possible to
generate the clocks used by the
faster versions of the 8080A: the
2080A-1 (1.3us cycle time) and the
8080A-2 f1.5us ¢vcle time).

The 8212 status latch outputs
the status signals that define the
current machine ¢ycle for all de-
viess attached to the bus. The
status latch was used in the 8800b
instead of the 5228 bus controlier
because it was necessary to maintain
bus compatibility with the original
Altair BBOO.

Ihe majority of the system bus
lines either originate or terminate
at the CPU board. All output lines
from the board are driven by tri-
state bus drivers (7d367 or 74364,

ADDCD BUS LINES

All of the original Altair 3800
bus Llines have been maintained, and
five now lines have been added:

Bus Sumber $ignal
i2 XROYZ
58 FRDY
55 RTC
56 5T5Te
57 DIGL

XRGY? and FRDY

XROYZ and FRDY are additional
ready inpurs to the CPU Board. For-
merly, the READY signal consisted of
two inputs, MRDY and RDY. The READY
signal input to the processor that
determines the RUN/WALT state of the
30B0A is now defined as the logical
praoduct of these four signals:

READY = {PRDY] AND (FRDY) AND (XRDY)
AND (XRDY2)

Therefore, if any of the four
"ready" signals on the bus are pulled
low, the READY input to the SGE0A
will ge low, ¢ausing the CPU to enter
a series of .5 microsecond wait
states. The four “ready” signals on
the bus are used as follows:

PROY: Used by memory and /0 to
synchronize the CPU to slower
memory or [/0

FROY: Used by the Display/Control

logice

XROY and XROYZ:
External ready signals.
XROY and XRDY2 are available
to devices that have to stop
the processor (by pulling
READY low), but must a)so be
able to sense the state of
PROY and FRDY. (For example:
M)

RIC
RTC is a 60Hz signal used as a

timing reference by the Real Time
Clock/Vectored Interrupt Board.

STSTE is a strobe signal pro-
vided bv the 3224 clock generator
chip, Its bagi¢ funerion is to
strobe the 5712 status latch to
allow status signals to be set up as
soon as possible. This signal is
alse used by the 3800b Pisplav/Con-
trol logic.
nlG:

DIGL 1s a signal that controls
enabling of the CPY Data input (DL}
drivers. The 5800b employs two sets
of DI drivers: one is the standard
set used by all memory and I/0 de-
vices; the other is used sxclusively
by the Display/Control logic. If Gl
is defined to be the enable signal
for the first set of drivers and G2
to be the enable for the second set,
then:

GI = (DIGL) aND (POEIN)

G2 = (DIGL) aND (PDEIN)

STy
POWER SUPPLY

Specifications: The power sup-
ply furnishesz the following voltages

to the 8300b bus at the indicated
full load currents.

8 volts at L8 amps
+18 volts at I amps

-18 volts at 2 amps

The +18 and -i% volt supplies
are pre-regulated (series pass tran-
sistor) te provide a constant voi-
tage to the bus over the lcad range
of the supplies (0 - 2 amps).

The +8 volt supply is not pre-
Tegulated. Instead, the 8§ veolt
secondary of the transformer is
tzpped at 3 points. By changing the
tap that drives the 3 volt supply,
the bus voltage can be maintained
between 7.5 volts and ¢ volts over a
load range of 1 amp to 18 amps.

The primary of the power trans-
former is tapped to allow for either
115 volt AC ar 230 volt AC operation.
In additien thers are "MIGH LINE™ and
YLOW LINE" taps for 130 VAC, 100 VAC,
260 VAC and 200 VAC operaticn, The
supply will operate at the above
speci fications on either S0Hz or
§0H: line frequencies.

Zcontinued
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| MuscELLaNEOS
LE-nlot Muthe chy

The four-slot expander cards in
the Alzair 8800 have been replaced
by a single piece 1B-ylot mother-
board. The 18-slot motherboard con-
tains 10 solder lands which comprise
the 100 pin bus, The need for ox-
pander board w.ring has been com-
pletaly eliminated. Assembled units
vay be ordersd with 6, 12 or I8 edge
CONnectors.

Single Step/Slow

Single Step: The BS00b has
provisions for selecting one of twe
modes for the single step operation
by means of a pstching jumper. In
the first mode 2 single machine
cycle will be sxecuted sach time the
switch is activated. The second
rode allows & complete instruction
cycla to be executed,

Slow: The SLOW mode on the
8800k will operats in the same manner
as single step ag far as the nods is
conearned. The spesd of the slow
uode is selectable by patching
jumpers® for three different speeds,

Data LEDs

The front panel data LEDs ars
driven (in the STOP mode) by the
Data Qut lines (DO@--DQ7). (In the
Altair B80C they are driven by the
Data Imput lines, DIP--DI7.} If
single step is operated in the
single machine cycle mode, the cor-
rect data will be displayed on the
LEDs during memory write and output
machine cycles.

FESET Switch

The RESET switch on the front
panel has provisions for wiring to
the fronr panel switch spable line
(instead of to ground). If this {s
done, the machine can ba RESET only
in the STOP mode.

The front panel control PHOM
{1702A) has basn divided into 16
sectors, each 16 bytes long, The
even addresses within any sector are
used to control the front panel cir-
cuit. Since the last address pust
contain a stop code for the PROM Ad-
dress Counter, there are 7 bytes
available in esch sector for machine
<ode. This means thar there i3 some
flexibility in redefining the fromt
panel switch functions (for special
wpplications} by re-pregramming the
control RPOM. The Functions are
constrained by the fact that there
are only 7 bytes of machine code
available to executs them.

0 pg
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21iair 80« Hardware »loizs

oy steve Polling

A, Teletvre laterconnect

Some GI0b users are having hase
sles when connectiity u Teletyps Lo
the Altair 630b computer. All of the
nucessary centectlons within the com-
muter are ¢learly explained in the
Hi0b Assembly Manal. iHowever, the
rersipal strip ¢ ansetions within the
Teletype muchiae itself are not de-
scribed, The Jiagram below shows
the necessary interconnections be-
tween the 25-pin connector on the
back panel of the Altair 680> and zhe
9-lug terminal strip inside the
Teletype.

630b
25-pin {pin 2)1pin 3 |pin 4 |p.in 5‘
conn. "

T :

! i

i ]
Teletype &
Y- lug ﬁ.ugbilug?|]ug$llug4i
teTm. d

The Teletype must be wired for
20 ma current loop and full duplex
vperation.

B.  RESLT Function

Another aspect of A30DL speratinn
that has cuused some concern is the
RESET function. Ii is necessary io
turn eff the computer in order to
have it RESET and RUN vroperiv arter
the processor has entered an unde-
fined state {due to the provessor
atiempting te sxecute an lavalid
instructicn). The reasom that the
system canpot be RESET once’ the pro-
cessor enters this undefined state
is that the BUS AVAILABLE (BA) signal
line will not go high when an attenpt
is made to HALT the processor, This,
in turn, prevents enabling of the
front panel RESET function. BA was
originally used for front panel enab-
ling because it is valid (high) only
when the processor is halted. This
prevents the front panel RESET and
DEPOSIT funetions from interfering
with the system while it is running
a program.

or [aa]

o2 53]
+——<e (10,100

Loee
5 chc mam)

"

——_

Front Panel Display Board Medification
(680 Display Schematic, Sheet 4 of 4)

Ta permit @vour computer to per-
torm a master RESET even when the
MPU will not halt while the RUNSHALT
switch is 1n the HALT position, per-
form the follewing modification to
the front panel dispiay board:

L, lete the signal line chat con-
aects the csnter pins of rhe
RLSET and LEPDSIT switches.

2. belete the signal line frem (C [
(pins 2 and 3) to the center pin
of the RESET switch.

3. Since step 2 alsc deletes the
signal line from the DEPOSIT
switch, it is necessary to con-
nect a jumper from the land of
IC I (pin 2) to the center pin
of the DEPOSIT switch.

4. Connect 2 jumper from IC K
(pin &} to the center pin of
the RESET switch,

The diagram below showa the
modification schematically.

fiow the RESET function of the
front panei is no longer contiagent
upon the state of the BA signal line,
but rather upon the state of the
RUN/HALT sigral line.

In normal operation, IC K,
(pin 13) is high when the processor
is in the HALT mode. Pin 4(Q) of IC K
is then low. Since a low signal is
necessary at 10 L, (pin 1} to effect
3 RESET, the Q output of K; (pin 4)
is fed to the RESET switch. When
the processor is in the RUN mode,
IC Kz {pin 13} is iow and the Q out-
put {pin 4) is high. NWith this high
signal present on the RESET switch,
no RESET can be effected.

If you wish to initiate 2 master
RESET while the processor is in the
|UN or the HALT mode, | recommend
follewing medification steps 1, 2,
and 3 above. Instead of jumpering
as in step 4, jumper the center pim
of the RESET switch t2 a ground land
on the board. Remember, however,
that when a RESET i3 effecred while
the processor is in the RUN mode, it
will then jump back to the Moniror
regardless of what program it was

previously running.
9
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ALTAR FLOPPY DISK

by Tom Durston

Available in Auguast, the MITS
Altair Disk will enable the Altaip
8800 to function as a really sophis-
ticared computer aystem. Ths disk
of fers the advantar of nomvolatile
memory (dossn't " -- ! uhen power
turned off), plus re..cively fast
access to data (3/4 ssc — worst
case),

The Mtair disk can be separated
into three papts as follows:

1) Alta'r Disk Controller

This part conglats of twe PC
Boards (over 60 I.C.S5.) that fit in
the Altair chassis. They lotercons
nect to éach other with 10 wires and
connect to the disk through a 37-pin
connsctor acunted on the back of the
Altair.

Data is transferred to and from
the disk gerially at 250K bits/aec
end, The disk controller converts
iz serial data to and from 8-bit
parallel words (one word every
32usec). The Altair CPU tranafers
the data, word by word to and from
memary, depending on whether the
disk js reading er writing. The
digk contrellat alse controls all .
mechrnical functions of the disk as
well as presenting disk status to
the cowputer. ALL tining funectiona
are done by hardware to fres the .
computer for other tasks. Since the
iloppy disk [tself La divided into
32 sectors, a hardware interrupt
Systen can be enabled to notify the
CPU' at the beginning of sach sectar.

Fowsr conmmption ls approni-
mately Ll.1 amperes from the +8v
(VCC) line For the two boards. -
2} Disk Drive and Multipleser

4 PERTEC FDNGO ia smounted in an
Optima case (3 1/2" high--same depth
and width as computer) and includes
4 power supply PC board and a buff/
eultiplener PC board. A coaling fan
is provided to maintain low ambient
temperature for continuous oparatien.

The diak drive has two 37-pin
connectors on the back panel, one is
the input from the disk controller,
the other is the output to additicnal
disk drives. Up to 16 drives zay be
attached to one controller, and it
is poasible to hava mors than one
controller in an Altalr.

The follewing are specifications

on tha digk drive:

+ Rotational spwed 380 ypw
(166.7 ms/rav)
+ Access tikes
Teack to track 10 me.
head mettle 20 e
head load 40 ma
avarags tine to

read or write U0 my
+ Head life - over 10,000 hours of
haad to disk contact

+ Disk life - over 1 willion passes
pear track

+ Data transfar rate 250K bics/sec
+ Powar consumption - 117YAC SOV
« Disk spscificatiocns

hard sector - 32 sectors + index

recoumend Dysan 101 floppy disk
7] tracks

3)  Altair-Diak Forwat & Software

We use our own focmat, allowing
aterage of over 300,000 data bytes.
Since the disk ia hard secvored (32
ssctorg for each track), we write
133 bytes on sach assctor, § of which
are used internally {(track ¥, CRC)
leaving 128 data bytes per seutor,
%096 per track.

One floppy disk ia zupplied
with each drive, extra floppies are
available at 515 each. A software
deiver for the floppy disk {s avall-
able at no charge and 1a supplied
with the disk as a scurce Listing.

The disk operating system--
vhich has a cowplete fila structure
and utilities for copying, deleting
and sorting files~-ccats sxtra. The
Extended BASIC, which uses randem
and sequentisl fils access for the
floppy diak, will alsc ba svailable
at the sane time (late July).

B
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Altajr Floppy Diskx Sysiem

TR Do !
“ors on tiae back nanel, Une is the
iarut from the Bisk Controller, and
the ather is the output to additional
Jrives. fn to It Jrives may be
477 avd EO e songrolier.

Jisr

.o Pish Controlley consists of twe
0 ourds fover 60 ICsi that fit im
tie ALTAIR chassis. They lntercons
aest to each o
Lid CIRRSCE TO
meoin connpgctor mounted on the back
of the ALTAIR.  lata is transferred
o and from the Jisk serizlly at
bits/second. The Dilsh CORTroi-
ler ceaveris the serial data to and
from it parallel ~ords {cne word
3 usec,. The ALTAIR CPU tran-
sfers tne Jatd, word By word to and
From memory, Jepending un whether
che Jisk is reading or writing.
Nisk Controller also coatrels all
sechanical functions of the disk as
well as presenting disk scatus to
the computer. All tiaing functiens
tve done by hardware to free the
.ter for other tasks. Power
snsumption is approximately 1.1
amperes from the +8v (VCC) line for
the two boards.

The

ALTAIR FLOPRY DISK DRIVE UMIT

The ALTAIR Disk Format allows stor-
age of over 300,000 bytes. Since
the floppy *'diskette™ is hard sec-
tored (32 sactors for each track},
we write 137 bvtes on each sector,

& of which are used intermally (track
#, checksum} leaving 128 data bytes

user with complete

sility fer

reading or writine datz fFiles amd
saving and loadiag vresram files,

All file names are ¢
ASCIT strings. 1
Ades are aliveed: AICTL sewuen-
input (T medel, AS

tial

T character

tle aceess

Tarey

CIT se-

A
adaential output (U7 medul. and

random mede URY).

In random mode,

the user can reald or write the nth

§22 hvre hinary
Listed below are
of ALTATR Lisk Extended 3ASIC

NOTE:

recer] in the Tile,
e oY the Tures

FEATURES

Farameters enclosed in brackere

i Foare oneional.

MOUNT

UNLOAD

KILL

OPEN

CLOSE

ENPUT

PRINT

-idisk numberi, {{disk numberi . . . .j

no argument means all Jisks

‘“tpounts and initiali-zes For 1/0 the floony Jdish on Jdrive 'disk
number},

fdisk aumber’, [{disk number} . , . . |

na arguments mean all disks

Closes all files on {disk number} and disables all ¥/0 on that .lisa.

[File name}, [(disk number}
Deletes the File on the disk specified.

{mode}, [*] !file number}, ifile name:, {disk number}
Opens the file in the mode given on the disk specified,
zssigred a flie number (1-15) for further [0 oreratioms,

The file 1s

Mode iz a string formula whose First character must be
0 = sequential outpur

1 = sequential input

R # random

{File number}, [{file number}]
no argument means all files
Closes the file(s) given.

# jfile number},

{variable list}
feads the information on the sequential input file (file number;
inte the variable list specified.

# [file numberl, [USING {string formulai;|

{formuia list}
Wwrites the ASCID tepresentation of the internal Foxmat on the for-
mulas given on the File {file numberl. (Example: PRINT 41, 3} puts
a space, 3, space, carriage return on the output file.

-continued
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ALTAIR Floppy Disk u

i L awmber -,

steiag variable!

£ fhe complebe ChATICEer SURINE up to 3 eatriage return, into the
SEriag spegitivd,  LINL INPUT without = file number may be used to
read 4 string from the user terminal,

{*] -file number}, irecerd number} .
Performs 3 random read of the nth record of the file inte the random
file i er associated with (file number),

[} \file numberl, {record aumber!}
Performs a random write of the random buffer assoclated with {file
number} 1o the nth record in {file numbeyr},

[*} :file number}, (numeric formuia) AS {string variablel},

[, {numeric formula} . . , .|

Asgociates (numeric formula}l bytes in the disk buffey with the
[string variable} given. Subseguent CSETs and RSET may be used ro
place data in the random buffer, while a randem read will aucomati-
cally assign byte strings ta string variables that have "F[ELDed"
into the buffer.

END and NEW boti ¢lose all files.

LOAD

Al

L

(file name}, {disk number)[,R]

The LOAD command loads a program flle into nemary from {disk number},
The optional § at the end may be used to RUN the program after it is
loaded. The old program and all variables are erased. LOAD can be
2iven in a program.

iprogram name}, {disk number}

.
[,A[(2ine range}]] *

The SAVE command saves the program on the (disk munberl, The optional .

A can be used to 54V& the program file in ASCI] source Format (using

the optional line range). Otherwise, the program is saved in com-

pressed image format, which requires less disk space and loads more —
quickly,

= continued
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ALTAIR Floppy Disk

FUNCTIONS

RN finteger tormalah) . .
ReLurhs i L to string wontaining the hingry representation of the

linteger rormulal,

RN [+double precision Formulasi}
Returns an eight byte string containiag the binary representation of

the (double precision formulas}.

MASS {{single precision formulaji}
foturns a Four bvte string containing the binary representation of

the {single precision formula},
ovl {fstring formulal)
Reruins an intezer walue which is obtained from the first twe hyres

of istring formula:.

cvD {{string Fformula}} .
Meturns a double precision value which is obtained from the first

eight bytes of [string fommulal.

Cvs ({string fermula}l) . .
Returns 4 singhe precision vaiue which is obtained from the first
Pour bytes of {string formulal,

CVI, CVS, CVD file a “function call” error if the siring argument is too short.

O$KF fi{disk number})
Returns the number of free sectors on {disk sumber}, The disk mus*
be mounted.

EOF ({file number})

Must be a sequential input file and returns a true (-1} if end of
file is detected on {file numberl. False (0} otherwise.

1ol {{file number})
Returns the current record number read or written on :rile number}.

For random files, gives the record that will be acceséed if a 6ET ot
PUT without a record ¥ is used.

LOR ({file number})
Must be a random access file and returns the last record number writ-

ten on the random file {file number}. Always = 5 MOD B,

altair disk specifications

Rotatlional 360 rpm (166.7ms/rev)
Access Track to track, 10 ms
Times Nead settle, 20 mg

flead load, 10 ms
Average time to read or
write, 400 ms

Worst case, 1 sec

Head Life Over 10,000 hours of head
to disk contact

Disk Life Over 1 miliion passes/track

Data Transfer

Rate 250K bits/sec

Power Consumption 117VAC 110K

Diskette flard sectored, 37 sectors mer rrack
+ index, Dvsam LD1 flonpyv digk, 77
tracks/disketrs

3
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LOFPUTER NOTES/O R+197.

PROM Memory Card

1.  The 35-PNC PROM memory card
provides up to 2K bytes of non~
volatile memory for boot loaders and
other programs that must be retain-
od if power to the compyter is in-
terpupted, The card uses either
1702 or L70ZA PROMs which contain
256 9-bit bytes, These PROMs are
elsctrically programpable and eras-
able (using ultrasviolet light) so
they can ba reprogrammed if neces-
sary. The non-erasabla veralons
{1802 and 1602A) can alsc be used in
the card.

2. Tha card has a power down ap-
tion consisting of four drivers thar
switeh the PROM3 on and off in pairs
1o reduce current drajn. In the
"off" state the PROMs draw about "15%
o 208 of the curvent required in
the "on" state. Except for some cver-
lap in switehing, enly twe of the
PROMs can be in the "on" state at a
tize.

3. Thers are provisions on the card

forr patehing tha nunber of wait
states from 0 ta 3 in order to ac-
comadate different spesd devicas.

S

oy ROTES/MAY, Lf

Product Review
MITS 4K STATIC MEMORY

By Tom Durston

Reports from our customers in-
dicate the work we put into the de-
sign of the 88-411C5 was well worth
tha effort,

The feutures that make the
ARG wutseandlne are:

Selder mask on the soldered
side of the PC Roard. This
helns prevent salder saorts
during assembly.

- Jip Switch for address selee-
tion, {lo address jumpers.)

Seckets for all losic and
nanory I.C.s.

- A manual tiat includes a
conplute thsery of overation
and troublealoniine section,

The 88-4MCS has teceived very
faverable comments on its reliabil-
ity a:_ni troubls-free operation. Is
functions aqually well with dymamic
memary and our new 16K static memory
(33-16MCS) .

Other specifications fnclude:

Access Time - 450 ns worst case
(300 ns typical)

Powor Requirement - sAV unpep-
ulated at
1.2A, max.

Memary Atray - 4 oach 1K x 8
bits (32 ca.

2107 A-4)
3
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COMPUTER NOTES/HMAY. 137
from MITS repair dapt.
by Jay Miller and Dave Silva

I. TROUBLESHOOTING 4K DYNAMIC BOARDS

A. Addressing

A one-te-one relatiaonship exists between the slope of the address straps
{12, 13, 14, [5} and the switches [Al2, Al5, Ald, Al5). With the address
switch up, the strap must have positive slope from I to A to enable the board.
All straps are at Yo with the hoard enabled, and J§ must go low. THE BOARD
IS NOW ENABLLED.

withit the domain of the board, there are 3026 bytes {logations) addressed
By the swit.ows to the right of AlZ,15,14,15. Twetve pins abour the J060s
foliow taese M) through All switches with respect to the examine switch. The
pin configuration for the 4060 is given below:

Source Signal Signal Source

Zener D2 b (1 """Tﬁt Gnd Buss 50,100
® 2 4(2 2 a8 Qs

Qs a0 s 200 a7 Qs

qti ALl ~4(4 1930 a6 Q7

18 [aE 18)— Vdd 7812 reg +12v
Rorz DIN —{& g 17]‘ cD +12v pulse via Qi, Z
Te latch WUT—{7 7  18j (not used)

P7 or 09 a0 -ig 153— A5 P9 or 03

P5 or Gll Al _45(9 “)‘F"“ Pl or 05

?3 or GL3 Az (10 L3)F A3 P13 or 07
7805 vee ‘("11 R 121i-ﬁ Ad

With the appropriate switch raised, the levels at the address pins
{above) rise to switched Ve¢¢. A small square imposed on this 0C level on the
2, 3, 4 and 19, 20, 21 pins is due to the driver Q heing tri-stated by [13--
a function of refresh. Going behind the lines from O are the counters, E and F.

ICE: pin 3 - 30 usec IC F:  pin 3 - .5 msec
pin 2 - 60 usec pin 2 - 1 msec
pin 6 - .12 msec
pin 7 - .25 msec

Counters E and F are a function of cefresh, Chip 0 is referred to as
the artificial address driver.

B. Protest/Unprotect

T is the protect flop. Tb-fl. i$ used to control the LED on the panel
for protect, Pin 9, if low, allows the WE at the 4060 to fall during a write.
You may verify this by chips M and A. T is set to pyotect with a high from
Ml. A ,luF c¢ap is placed across pin 5 o ground of Tb to prevent noise
transients from clocking T. Jumpers 13 and 14 should be checked. Pin 10
should no longer be common with pin 4 (Vee)} but rather with pin 1i (gnd).

C. Deposit Switches to 4060s

In this discussion, it is assumed that refresh is working properlyv.

En the Dep mode we may assign a 1060 to each address switch on the
right half of the front panel. Pin 6 is the data input to the chip, [f a
zeye L3 depesited inte the chip in guestion, active high pulses are observed
(pulse width approximately .6 millisec wide). Depositing a | presents no
spikes. The data lines are inverted hetween the buss and the RAMs since the
RAM3 inverr the data internally.

~¢continued




from MITS repair dept.

BUULE may b seen with the

Both B oactive, the Fellowing Fapms ag pin
weupe At 2 ousecsdivoand at TPL levels:

A feature of the WE remains obscure in the stop state. The following
program runhing wiil smoke it out:

333 Inpur sense switches

377

062 Store at location 100

100

000

303 Loop

oo

000 -

MO BN~

While running the unit you should see the HE iine pulse low. If the line is
shorted te Vcc, mo pulses appear.

0. Refresh

Refresh requires reading the memory locarions over short time intervals
as well as providing an external write and read to the systen. The READY,
SYNC, #1 and #2 serve to synchronize the refresh and read systems. The sync
passes through A and should ba pulsing only while the machine is runhing.

K3 has negative-going spikes about 32 usec apart and should not have a square
wave{dus t¢ a faulty G}, In static resst state M1l is low and MI2 s high due
to the initisl status of the 8080. On the other side of the Read/Write flop
(Ho) check pin 11 of N for a strobe every 32 usec. This pulse is used to
load the latch with the data available at pin 7 of the 4060s.

Chip Enable is provided by Qi (12v level) and is strobed through L from
H. The tise and fall time for this levei must be minimal, hence the transis-
tor is used. IF not, usually Z is at fault (see drawing below)}. As the board
is addressed two pulses sppear at 7 and the second disappears as other dKs
are addressed. CE must be related to Bl2 as shown to insure that the addresses
are stable before enabling the chips.

If the board is to be used with a Disk, any caps at 03, C4, C5 or the
delay between Read/Write and the Latch must not have diamonds on them as the
tolerance isn't tight enough. Also RS and R6é are to be changed to 15K and
30K respectively. These changes should produce the forms below. [f not, RS
agy have to be reduced further to 13K. In sssence, we must catch the g2 that
has been getting away to leave the wait state and keep up with the Disk.

1 m :
Ch;nmi (swp:x)z : o [
I
| Pl .
e 12y
i 328 200 ad:dr‘ess:d
01& 2 22 i nsec nsec :3““.:
1 o

min

IIZO nsec

18

F usually between 700-950 ns

'
[
I

pin 1l of IC S

pin 2 of IC S

seen only when running

a progran
1

“CoNtinys.:
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Il DISK PRECAUTIONS—Protacting Floppies
Protecting the Disk Drive

The following "Disk Frecautions™ will help prevent unnecessary abuse
of the floppies or the disk svstem itself.

The floppies are very suscoptable to magnetic fields. Keep them away from
Flouressent lamps, transferners and <oldering ivems, Store the floppies free
from dust tect the surface and save on head wear. Marking the floppies
siiould e atory,

Tne Jdrive should 2e shipped only witn the safety board er strap pro-
vided, While the board or strap is installed, the deor should be fixed
shut. Attempting to open the door with the beard in the drive will damage it,

Consider the following program:
Input sense switches
Qut to Pisk enable channel

303 Loop

O Ul B e O
<
-
1=y

By raising Af to All we chould »e addressing another Disk on the Daisy
and as a result Cisk 0 should be dissbled. We may also siaulate an cpen door
by raising Al5, which wiil also disable Disk 0.

3uppose that Disk O is enabled and we wisn to mechanically cperate the
head and trach movement (a scratch floppy is advised uncil the operator is
familiar with the Disk). Chinge byte 5 of the program from 10 to El. We will
now outpPut o the contrsl chanmmel. Toggling A% will move the head in toward
the center {to track "7)}. Likewise toggling A2 will move it out. Al0 up will
load the head and ALl up will unlead it,

To protect the floppy, the head should be unloaded and the Disk disabled
before apening the deor, This is done in BASIC by an OUT 8,255, Now the Disk
may be changed yuite safelv. Remember that BASIC deals in decimal, unless the
Q option {octal notation) is used. Using the WAIT command to read status from
the Disk is straightforward. Reading and Writing data with the fisk in machine
code i5 more complex due to the sector bookkzeping.

A reminder: the Disk is composed of 77 tracks of JK per track and ro-
tates at 360 rpm. There are 32 sectors per track and 128 free bytes per
suctor.

I1l. DISK ERRATUM

On Disk board #1 there is a track missing that allows unused inputs of
the logic te flear instead of being tied to Vug. It could possibly affect
the sector circuit if noise were picked up by thiz line, To rsmedy the
problen,. connect the top end of RI6 (Vyp) to pin 7 of IC FZ. This is easily
done on the bottom (solder side} of the PC beard, sin¢e a track from £2.7
passes right next to the pad for Rl&.

@ 19
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£80-p-BSM 18X%
Static Memory Card

One of the big hits at the 1975
National Computer Conference was the
MITS Altair 680b computer with 33K
of memory running MITS Altair 680
BASIC. The memory board that made
this pessible is the 680b-BSM 16K
Static Memory Card. Two 680b-BSM
cards were used, providing 32K and
the internal IK of memory provided
the additional 1K.

Included with the 680b-3SM and
the 680b computer is a free copy af\
MITS Altair 680.BASIC, Assembler and
Text Editor on paper tape. Altair
680 BASIC is virtually identical to
the Altair 8300 8X BASIC and operates
in about 7K of memory.

The 680b-BSM 16K Static Memory
€ard has many outstanding features,
one of which is its extremely modest
fower consumption of 5 watts or 318
MiCro watts per bic. This allows
operation of twe 16K cards without
adding a second power transformer,

A DIP switch is used fer address
stlection and test points have been
installed at important signal out-
puts for ease of checkout and trou-
bleshooting. Ferrite beads are used

on all common $upply lines for noise

isolation,

For the kit builder, the use of
an epaxy selder mask on areas not to
be soldered increases ¢ase of assem-
bly, as well as seckets for all ICs,
providing easy installation and re-
moval of 1Cs. ALl of these features,
plus a well-documented manual with
step-by-step assembly instructions
and detailed theory and troubleshoot-
ing sections, make the 680b-BSM the
ijeal addition ta the MITS 680b com-
puter, The care and effort we have
put into the 680b-BSM will be appre-
ciated by hobbyists and professional
computer users alike.

20

If you are ordering the 630b-6SM
card and it is your First additicnal
card for the 680b, you will need to
order the 630-MB Expander Card. The
630-MB holds up to three cards and
includes a 100-pin connector fer
plugging in to the 680b Main Board.

Also, if you intemd to add
thres cards to your §30b, you will
fieed to instail 3 second power tyans-
former to the 680b back panel in the
holes provided.

$80b-BSM SPECIFICATIONS

RAM Access Time 215ns maxioue
RAM Cycle Time 400ns minimum
+16v gurrent 130ma maximum
-16v current 110ma maximum
+9v current 150ma maximun

Altair 680 BASIC, Assenmbler, Text Editor

Price Fres with purchase
of Altalr 680b and
680b-BSM

o
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DISX HARDWARE i

JOTES

By Tom Uurston

(_/' I veu are havine wifficulties with vour $3-DEUL hardware,
foilow tiesc juiuclines for servicing:

a

Gentrolier Joards:

1. 0n Controller Zoard *1 be sure the hus strins are
soldered on Doth the ron aml hottom of e P.i.
Board. Uo not apnly pressure to hus string after
installation.
z on Tontveller Zoard Ll iumner the toe epa of Y10
] to the traci free in T of [C FI fon saeh of
card). This ties floatine inputs of sector loric
high to prevent neise nighun,
3. On Controller Board ¥) eheck the track from Pim 2
of I¢ [l wiere it roes throush the Loard on the
nlaced hole. Some P.C. Cards had sherts to the
adjacent track on the back of the card.
4. On Controller Jeard #1 check jumper wires to he
sure taere are ne shorts to bus strirs [insulation
on wires melted). and ciieck jumper wires for cor-
rect wiring.
3. On both Board 1 aad I check Stab Conpecior for
s10TTS On Cingers. File at an anale along the
leagen of tiie Stab Comnector and the bevel edre
of the card to remove any shorts.
6. Be sure all interconnect cables are wired correctly
and the pins 2re mzking good contact.
Y. Check one shot timing on both Loards as follows,
g wsing the Disk Test Froeram that asneared in Anril
(_/ 'Th Commuter Notes, nares 12 and 13,
a)  Ceagroller Board #1:
FLUCTION IC and PIN ¥ POSITIVE PULSC WISTiI RANGE
Read Clock Yask 1IC AL Pin 13 2.7us to i.2us
Read Data Window IC AL Pin & 2.6us to 2.0us
Sector Pulse ilask 1€ L1 Pin 15 130us to 60Jus
Index Pulse %Window IC E1 Fin 3 3.5m3 to 4.5ms
%ead Cliear ’ 1C F1 Pin 13 130us to i50us
Inuex Pulse Verification 1¢ 1 Pin 3 3.3ms to 4.5ms
Sector True IC F4 Pin 13 20us to 40us
write Data Enadle 1C Fd Pin 5 i3Pus to T00us
b) Llontroller Eoard #2:
FUSCTION IC and PIN ¥ POSITIVE PULSE WIDT RALCE
Repest Step OK {Status) IC Al Pin i3 0.d4ms to O.&ms
Step Inhibit 1 (Status) IC Al Pin 5 J.Sms to l1.5ms
Heay Settla IC Bl Pin 17 iims to TOms
Scep Innibit 2 {Status) IC Bl Pin 5 iTns to 30ms
Trim Erase Start belay iC 82 Pin 13 180us to 225us
Trim Lrase tnd Delay - IC B2 Pin § 420us to 520us
Disk Cnable Timer IC 83 Pin 13 1.5us to 4.5us
Lisk Fower Disabie i€ B3 Pin § 1.5us to 4.5us

-continued

Al




bisk Hardware Wotes

c) If che measured time constants aze not within
the specifies tolerence, var: the reslstor vaiue
for the one shot affected.

d) We have had difficulty using Naciemal 74123 ICs
for B3 on Board #2, Replace with Signetics or
TI ICs if you suspect problems.

2. I vou are using 4% Dynamic cards, be sure they are
using only one wait state. See Mav '76 Computer
Notes, papes O and 10.

3. Check tha Powu: Supply to be sure the necative peaks
of the =S¥ unrepulated do not ro helow +7V.

B. Disk Drive Chassis:

1. On the Buffer Card the most common difficulty is
intorrect wiring or incorrectly installed ICs,

2, On the Power Suppiy Board be sure X1 and X3 are
properly installed as indicated on the errita sheee.

3. If you suspect difficulty with the Disk Drive, o
NOT atteapt to service it. Any work dons on the
Pertec FD-400 will void the warvanty. Typical ser-
vice charges for ¢ustomer damaged ED-400's are
$100.00,

4. Do not plug the FD-400 connector in backwards. Bs
sure to install the polarizing key as the instruc-
tions indicate. Plugging in the comnector back-
wards will destroy 5-10 ICs and will cost at least
$100.00 for repair.

5. If you must ship the Pertac FD-400 or complete Disk
Drive unit, reinstall the Disk door block or strap,
Any damage to the mechanism as a resule of incorrect
shipping tyvically costs the customer $100.00 in
Tepair charges. .

& Our dealers now have Pertec FD-400 servics manuals.
Lf you suspect difficulty with the FD-400, contact
your nearest dealer for his advice and service.

-

If vou ¢an't remedy the difficulty, don't try to
save postage by just returning the FD-400 alone.
Please feturn your complete $8-DCDD im¢luding
Cables, Controller Beards, and Drive Chassis.
This will allew us to check your systam out com-
pletely and save you time, money, and hassle.
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GOMPUTER NOTES/SEPTEMBER LTZS

Using the V14T

The YLUT is a very useful octal’
I/C device. It conslsts ef a l0=-key
keboard (0-7, Ready, and Clear), ar
t L0 {nput reglster display and
a digit cetal outpurt display.
The T interfaces to the Altair
through the 38=PIO using TTL logic
levels, Dsta is enrered into the
Altair by use of 3 snort input pro-
Zram, such as the one listed below.

VLCT INPUT PROGRAM

Stores data in nmemory starting at address specified by LXI
instruction (must be different from Input procgram.)

] oui LXI Load H E' L with starting address
1 Rex Laast significant address byte
2 XK Most significant address byte
Isv: 2 233 N
L3 00
k] U6 ANI Tast for input latch loaded
6 002 (after 3 keystrokea)
7 a1z JZ
woo. Jump to IST
2 333 v
3 ool
b 167 MOV (Mem g 1) + (&)
osT: $ n ht
5 QoQ
7 e ANI Teat for Ready key
20 oel prassed
1 312 JZ
2 0ls Jurp to OST
k] 000
3 176 Hov (4) + (Mem | )
5 222 Qut *
L} 001
7 Ou3 INX (H,L) + L
30 303 JMP
1 303 Jump to IST
2 [sLl+}

NOTE: Fer 88-PI0 address 0f1

After 3 keystrokes on the VLICT,
data is automatically transferred to
the input larch, where software
stores it [n memepy. Pressing the
Ready key causes the software to acho
back the data to the octal display on
the VLCT.

By changing the test byte after
the Eirst "ANI" you can use the Ready
key to trigger storage of data to
prevent automatic entry of an incor—
rect. code.

This program stores octal data
sequentcially in memory srarting at
the address specified by LXI. It
should be used for writing machine
language programz; and, for lomg pro-
grams, it {3 faster and easier than
loading in through the front panel
switches.

S

COMBYTER NOTES/JULY. 1%

SS-VILOT

MO

98-vi,cT READY #EY iU

PROBLEM:

Pressing "READY" key should cause one
strobe pulse to PIO board "SBO" line,

causing computer to output data o
setal display. WNoise from xeyswitch
bounce causes multiple pulsaes om

"SBOY Line, causing next byte enterad

to be echoed without pressing READY.

SOLUTION: R
Change R32 from 10K to llmeg. 33‘
ig acress C6, the .01 pulse ing

capacitor for the READY key. In-

creasing R3Z to lOmeg makes discharge

tine for (6 greater than i0ms, pre-
venting keyswitch bounce.

MNOTE:

READY key schematic is incorrect:
R33, 1008, shown golng t= Wee is
actually connacted to ground. Rk,

470, shown going to ground, actually

goes to Veo.

1omeg == MITS part number 102079

S

OMPUTER NG bl R4197

i i R i . iy i o e

ENGINEERING NOTE:

For proper operation of a Tele-
type with the 83-5I0C interface
board, the Teletype must be internal-
1y wired for 20mA, full duplex oper-
ation. MITS is currently selling
Teletype model #3320-2JE. Instruce
tiona for changing to 20mA, full
duplex operation may be found in the
wiring diagram #9336WD-B2A suppliasd
with the Teletypa (this model comes
from the Factery wired for €0mA, half
duplex}. Alsc, be sure that Rid on
the 88-SI0C fs 220 ohm, not 390 ohm.
This pesistor determines the 20mA
loop current operating the printer

part of the Teletype.
‘0
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COMPUTER NOTES/OCTOBER. 1978

USINT SERiBL /0 BOERIS

by Tem Durston

The NITS technical staff has
bean recelving many questions on the
writing of software te handle tha
§8-SI0 boards. Nest of the cenfusien
has been dus to & lack of explanation
of the fundamental concept of the
Altair 1/0 structure. We hope the
fellowing will help answer users’
questions on 98-5I0 voftware.

Inpuiting data from an extermai
1/0 davice: The input instruction is
a two byte (1 byte = § bits) instruce
tion. The first byte (333g) is the
¢ode talling the CPU to input data
from an external dsvice (TTY, Comter,
CRT terminal, etc.) and put it In the
accumulater. The second byte (XXX}
ia the address of the I/0 board con-
nected to the desired extarnal davica.
The address of the 1/0 board is deter-
mined by the user by seven hardwire
Jumpers (Il - I7) on the I/0 hoard.
The liat of addresses and jumpars is
in the back of the I/0 bodtd azsembly
manual. After executlon of this two
byte input instruction, the input
data present at the 1/0 board is
transferred to the accumulater in the
CPU. There are 256 I/0 addresses,
@00y through 3773; the even numbered
ones being used for status and con~
tro) of the 1/0 board and the odd
nusbered ones being used fop data
transfer, This glves the user.a max-
imum possible numbar of 127 extsrnal
1/0 devices; the 128th 1/0 device is
the sense switch input (address 377).

To input valld réeceived dara
from an 88-310 board, the status
channel information must ba inputted
and bit DJ testwd, For Rev 1 88-SIO
boards, D@ 2 # ipdicates that a new
character has been receivad from an
axternal device. When atatus bit DB
has besn found te equal #, then the
dats chanoel may be inputted, Status
bit D# is resst when an Input to the
data channe]l ix done. From this
point the user may do anything de-
sired with the dasa. A typieal input
program using addresa 0&1 would look
like this:

Outputting data to an external
I/0 device: The cutput instructicn
is a two byte instruction. The first
byte {323) is the code telling the
CPU to output the data in the accumu-
lator to an extarnal I/0 device. The

second byte (XXX) is the address of
the I/0 board connected to the desired

external device. When outputting to
an B8-5I0 beard on the even numbered
addyess Line (contrel channel), the
interrupt enable circult may be en-
abled or disabled by bits D and DL
(interrupt is explained later in this
article). When cutputting to an 88-
$10 on the odd numbered address line,
parallel data is transferred from the
accuaulator to the 88-3I0 and is
transmittad gerially to the exrernal
davice,

When cutputting data to an ex«
ternal device, a test of status bit
D7 {Rev 1 88-SIC board) must be done
to ase if the 98-SIJ board iz ready
te transmit a character. When status
bit D? = @, indicating the Ttransmite
ter-buffer is emptys then data to be
transmitted is placed in the accumu-
later and outputted to the 98-5IC
board on its data channal. A typlecal
output program using address 0§41
would look like this:

Byte 1 000 333 IN Input
Byte 2 000 Statys Channel
2 007 RLC Test D7, rotate Acc left

Byte 1 3 332 Je Jump Ef carry (D7 = 1}

2 % 000

3 3 000
Byte 1 ] 333 N Input

2 7 377 from sense awitches
Byts 1 10 323  OUT Gutput

2 1l o0l Data Channel
Byte 1 12 03 JHP Jump to beginning

2 13 000

3 14 040

This program continuously trans-
mits data from the sense switches to
the extarnal device.

Byte 1 000 333  IN Inpur - continued
1 (1] Stat address
2 01? RRC Test D#, rotate Acc right
Byte 3 332 Jc Jump if carry (D# = 1)
4 000
5 000
Byta 6 333 IN Input
T 001 Data address

Byts
11 Lol
12 11 4]
Byts
1% 000
13 000

G DR N
-
<

u

082 STA Store char in memery loc 000 Qud

i3 303 JHP Junp to beginning

u;'




UM ...

;i:;:@ 1 e 333 Iit input Byte L €00
- i [ebe) Status Channel 2 L
< a7 FRC Sotate ace r 3 7
pVte L 3 I "3 wums If oF 3
: + b (no darca) Syts L b
3 © 2 3
byte 1 § ot Infut Hyte 1 )
2 7 pata Channel 2 ?
byte 1 10 STA Stere data Byte 1 10
2 il 2 11
E] 12 3 12 000
dyte 1 12 jti Input
2 14 Status Channal Byta 1 070 333
15 RLC Rotate acc left 2 71 o0L
dyte 1 18 332 i Jump if 07 = 1 Byte 1 72 062
2 17 13 {trangmit busy) 2 73 oG
2 2 230 3 Tu [iele}
yre 1 1 a72 LDA Lead ace with 75 7
Z 2z 0ug storad data 76 31l
2 2 209
dyte L Fad 22 uT Sutput
z 5 001 tata Channel
Byte i 2 303 Jap Jump back to
i 27 plelr) beginning
M 3 042

Interrupt: Usisg the InterTupt
feature of the CPU z2llows the Altair

to be performing a task other than
‘ anitoring the i/0 ports for data

.ransiers., 7o use the Interrupt fea-
ture, the stack address should be
srecified, Interrupts enadled in the
Crl, interrupts enabled on the I/0
board, and a subrsutine weitten at
the proper location te handle the I/0
of data. Using single level intsr-
rupt (vectorad interrupt hardware
will be available by the end of the
year), all interrupts will cause the
ZPJ to jump to locationm U70 where the
1/0 subroutine should be locatad.
Single level interrupt is utilized by
connecting the desired interrupt mode
pad ("IN, "OUT", "BR") to the "INT"
pad on the 98-510 board. A shert in-
put program that uses single level
interrupt would lock llke this (fer
I/0 board address 0&l):

Interfacing the s3-_I0¢ with the
exTernai deviee: TFirst you must de-
terming what interface your terminal
requires. The thpes standard types
available from MITC are EIA-BL2Y
{88-5104%, T7VY¥ - 20mA loop (33.3ICGC),
and TTL logic (28-3103). '

The EIA-RS232 interface on the
38-5I04 board offers only transmitted
data, received Jata, and signal
ground (circuits BA, BE and AB). If
your external device requires other
signals, they will have tc be strap-~
ped to the proper DT voltages for
proper operation, EIA interface
levels are: Logic #: +5 to +35
volts, Loglic 1: -5 to -25 wvolts.

The TTY - 20mA loop interface is
used for Taletypes or 1/C devices
utilizing that interface level. The
B3-510C levels are: Logic @--open
eireuit, no current flow; Logic l--
closed circuit, 20mA current.

The TTL logic interface uses
T400 type logic levels. The intere
Face leval for the 8B-5I0B are:
Logic @t +.4 volts, Legle 1: +2.2
volts.

LXI 3P Set stack polater
o Q00 200

Lie interrupts
Hove ) into

aceumILATOT
cuT Dutput te 1O

board control channel
JHP Jump to self and

wait for intarrupt

IN Input from
Data Channel
STA Stere data in
loc Q00 QO
EI Fnable interrupts
BET Teturn to "jump o
self"

Selecting zie scrrect L2ul raty
fur your /4 dgvice Will depend on
reruirenents, For instance Tele-
types cperate at 119 baud only, the
Lamter operates at 110 or 360 baud,
mest terminals cperate betwaen
110 paud and 3600 taud, (Baud = bits
ver second)

For Teletype, use 117 buad, 2
stop bits, and B data bits. for
baud rates of 300 and up, use one
stop bit and @ data bits. Note that
above 240C baud the cutbut pulse of
IC "9" must be between 2.0 and 2.5
microsaconds for correct operation.
Yarying F25 (7.3K) wil)l obtrair pro-
per timing.

If you wish to check parity, use
7 data Bits and either odd or even
parity, depending on your require-
ments.

Selecting the address of the
I/6 board is up to the user with the
following exceptions (used in the
BASIC language software):

address 0/L -- 1/¢ terminal (B8-510)
2/3 -- Line Printer
4/5% =~ Alternate teruminal
6/7 == ACR

10/11/12 -- Altalr Disk

a7s -- VI, RTC
377 »= Sense Switch _.

20,21 - 2510 170 Term.

S
25
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88-2510 Interface

The 88-25I10 Interface board can
be crdared with one port for just
Zdai Lo ki forp and lud aggempled.
The adduional port is §38 for kit
ang 335 assembled. Fach port pro=
vides the following features:

1) 5 signal/control lines
a) transmit data
b} receive data
c} data carrier deteet
d) clear te send
&) request to send

This allows for maximum utiliza-
tion of gome of the more sophistica-
ted terminals on the market.

2) All signal/centrol lines are
user-gelacrable for T12 velt levels
{R$-232), TTL levels (0-5 voles), or
20 milliamp current loop (Telotygr:‘).

3) Software programmable for 8 on
10 bit transmigsion
a) 7 data bits + parity bit
(odd, even or none) + 1 or
2 stop birs
D) 9 data bits + 1 or 2 stop
bits
c} 8 data bits + 1 stop bit +
parity bit (cdd or even)

4) Full 8 bit status register
4] received data available
b) transmitter buffsr smpty
c) carriar detect
d) clear to send
%) framing error
£) recaived data overflow
#) parity error
h) interrupt request

Allows for greater control apnd
handshaking ability.

i ]

5) Transmit and recejve interrupts
~-disable/enable under software.

6) On-beard, crystal-controlled
clock for any of eight baud rates
{with a single jumper): 1T, 199,
300, 1200, 180Qe, 2400, LA0O, 9690.

7) Programmable counter can pro-
vide other baud rates of 37.5, 75
and §00.

The 88-2510 with 2 ports can
interface 2 serial 1/0 devices, each
running st a different baud rate and
each using a different electrical
interconnect. IThat is. the 2 Dorts
£an hﬂ sharaning enticely jodepers

235232 CET } CUOOIDZ aF 9600
haug apg 2 20 oun-
bz a3 m M) Five velt power

3 typlcally 520 mlll-

g
]
g
L]
"
-
o
3
o

88-4P10 Interface

The £B-4PI0 Interface board can
1j:e ordered with a single port for
ust 386 ip ki fomm and 5112 asgem
bled; Three additional ports are
$30 each in kit form and $29 sach
assembled, Lach port provides the
following:

1) Sixteen data lines

a) Each line can be initial-
ized as an input or outpur
S0 that a single part zan
interface a terminal (&
lines in--8 lines owt) or
2 input davices (such as,
paper tape reader amd
keyboard) or 2 sutput de-
vices (paper tape punch
and printen} ap any comb=
inatien for custom appli-
cations.

cpy ! PORT &

b} All data lines are fully
TTL ecmpatible and in ad-
ditjon, A of the 16 lines
can directly drive the base
of a transistor switch
(1,5v @ 1 milliamp},

2) Four sontrollable interrupt lines
a) Efabled/disabled under
software control.
b} Two lines can act as outputs
for ready/busy handshake.

3) Two control/status registers-- sl
Contains a status bit for-each of the
four intsrrupt lines.

4) Removable flat cable connection
from board to back pansl.

! 10 DEVICE (8)

| SLINES '
DATA 1N gy ¢
1 4 i “‘} INTERRUPT
' A $—.I_+
DATA OUT L > [——a————f> DATA IN/OUT
o |
LINES
ACONESS |
Buss > _"_. |
YN t | 8 ] INTERRUPT
wate 7 | € 1 >
OATA IN/OUT
! o Likgs !

SIMPLIFIED BLCCK DIAGRAH (1 port)

Asmuming the board 13 addressed
at location #, register selection for
port 3 ia:

ADDRESS REGISTER
[ Section A - control
1 Section A - data
2 Section B - control
3 Section B - data

Port 1 would bn addresses 4,5,5,7
Fort 2 woyld be address 6,9,10,11
Port 3 would be addresses 12,13,14,15

An 88-4PI0 with 4 ports has 64
data lines {each group of 8 individu-
ally selectabls) and consumes 500
milliamps at 5 volts - typical.

5
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CONPUTER NOTES = NOVEMBER/DECEMDER 1975
..More notes on ACR

Tape Recorder Motor Control

Anothar pasuunt fan the &
antor tare ragerd
cimnle way to lo
the interrunt fungtinn on The 33-710k les
usually net usardt the #B-200 nada,
one 2f the flin-Fions ©0 an unu
delvsr,

= d:." ’rﬂ

The circuit shown below uses contriel channel
and off.  Corsult page 3 of the 38-I173 manual an:
detailed infe n on this eirenir,

rO—— TS TAPR

—
“REMOTE™
JALK. , % MOTOR

Ay QMrF citkeit,
sref ,N.ou

$¥oe com

199 M oR GREATER

The other half of IC B may be ased for another control function in the
same manner. IC U has 3 other spare drivers that may be used.

We suggest the relay be mounted externally to prevent recopder supply
voltages from interfering with the Altair 3904,

Tor the machine language Pead/Write programs, adding che following in-
astruetions will allow use of the start/stop f=ature.

To turn the motor circuit cn, place these instructions before the begin-
ning af the Write and Read programs.

Jeral
Locaclcnl Cdde , Mnemonic/Deseription
0L&,376 | 978 MVI move immediate to accum,
375 | 001 Turh on motor
376 | 323 Output data from accum,
377 | 006 Control channel

NOTE: For Write program, single stap through these & instructions,
walt appropriate time (5-15 secsnds), then hit RUN.

To turn the motor off, pi.ace these instructions before the iump to salf
loop at “ENB." Also change data in locatjon 017,376 te 371,

Ootal
Location | Code |Mneménic/Deserlotion

017,371 | 976 MVl
372 | 000 turn motor off
373 | 323 | odutpot
37v | cO6 Contrel channel

NO‘I'E: ?hc fup-flons 2a und Bb 2o not have power on clear, T
may be necessary to single step the motor off circuit to
clear these £lip-flops.

Fer use with Altalr 6K BASIC, usa:
ouT 6,1 - to turn motor on

CLOAD or CSAVE

QUT 6,0 ~ to turn motor off

Keap in mind that if writing, you must turn the moteor om
5-15 seconds before outputting data,

o )
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" DAZIZLIR 7satured in POP 'TRC)

A& avw Altalr-cmparible fnterface,
the TV BA7ZINP frem fromemee, is
beinr featured in the Pebruary 1976
issue of Popular ELlectronics. Pro-
viiing an interface between the
eomputer and a TV set, the DAZZLER
can be "used to generate action games,
animated displays, educational learn-
inp 4rills, geaphs, even light shows--
all in full coler."¥ Considering its
versatility and wide variety of ap-
plications, the TV DAZILER represents
& unique and affordable ocenceps in
computer peripharals.

The basic kit cests 31.35 and i3 de-
signed to plug direatly into thea Al
tair 8800 using direct memery access
(DMA). There are twe PC boards, each
taking up one slot on the Altalr bus.
Board KL outputs a conventional NTSC
(National Teievision Standards Com-
mittes) color video gignal, and board
#2 communicates with the computar via
a high speed DMA contrellar.

"When writing programs for the DAZZLER,
it is important to remember that the
TV pleture is stored as a specially
coded sequence in the computer memory.
The DAZZLER simply interprets this code

8

ta fnoen Ehe imaae. " Communication
bertween the computer 4nd the DAZPLEP
uZes twe Quthut ports (016 and I17)
and an input port (0l6). Output port
016 turns the DAZILER on and off and
sets the starting address of the pic-
ture in the computer demory. The data
output from port 017 determines the
format of the picture as to normal
resolution or 4X resolution, amount
of memory to be ysad for the pletupe,
black-and-white or color, amnd the
coler or intensity of each frame of
the picture. Innut port Gl6 uses sne
it to indicate that the DAZZLER is
enabled and one bit te indicate the
end of a frame. '

Interfacing and construction details
are outlined in the PE article, along
with a parts list, test program, and
an eoctal listing for a DAZZLER Game
of Life.

11C3

Te aotain the schematics, otehine and
4ritling suide and component place-
ment diagram Free of charpe, zend a
stamped (for 3 oz2.), self-addressed
@ x 12" envelope to:

Cromemco

One First Street

Los Altos, CA 94022
Prices for the TV DAZZLER:

§195-kit

8215-kit with IC sockets

$350-assembled and tesced DAZZLLR

*Ruild the TY DAZZLER" by Terry
Walker, Roger Helen, Harpy Garland,

and Ed Hall. Popular Electronics,
Feb., 1975,

HOTE: $Statie memory is required in
the Altair 8800 when inter-

faeing with the TV Dazzler.

'




S10C REY O MOD

In houss, the SIOC Pav O GLoarfa underwenr fwo siamiflosnt zhanges. nae
change, the mere apparsnt of the tie, concerns the location of the interface
connections between the TTY dand the board as well as the nature of the inter-
face electronically. First the pokition of the pins between the computer and
the TTY will be redefined to be more gompatible to the Rev 1 cabiing. The
color code is arbitrary but provided in order that the client is aware of MITS
standards.

Molex Conn on Board Coler Male ¢ Female Terw Lugs in TTY{15F-33)
25-Pin Conn.
s (an2) Black . 2 5
3 {Tran} Rad 2 7
& {Rev) Green ‘ 4 3
7 {Rev) Orange g 4

It aight also be noted that the 5I0C board is capable of only funetioning
with full duplex transmission. That ia, a White-Blue lead and a Brown-Yellow
lead should be moved from term 1\.1;% % and 3 respactively to ug 5. Unless some
major change has been made in the interface alectronics the SIOC board will have
difficulty in functioning with a 60mA current loop in the TTY. The desired 20MA
loop can be obtained by 1) moving 3 Purple lead from lug 8 to lug 9. 2} Moving
the lefi-most terminazl on RL (a 4 connection resistor located abeut 8" back from
the line/local switeh on the base ghtu) to the left-most terminal connection of
R} {fiom the 3vd connection to the Uth connection).

Tis Rev ¢ modified electrenicinterface and the Rev 1 interface appear

below:

The second modification of the Rev O board (called havdware interrupt) is
In the status provided to the data bus by the UART. The new board will pull
DI low on the DA high condition (inpwt status) and will pull D17 low on fav-
orable output status. The logic fallows.

o7
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Altair 8300

Altair 8800 Interfaces

One of a kind interfaces are
most conveniently made by wire
wrapping, and wire wrapping toels
are available at a reasonable price.
Most wire-wrap boards are made by
inserting wire-wrap IC sockets into
a suitable board and makfng connec-~
tions on the reverse side. This is
inconvenient for two reasons. First,
each module wil) then take two loca-
tions on the Altair mother board.
Second, 1t is much easier to wire
wrap on the front side of the board
{where the IC's can be seen) than
on the reverse.

The MITS prototype board can
be converted into a wire-wrap board
by soldertng [C sockets into the
places provided, and inserting Vec-
tor T-44 mini-wrap terminals from
the back side fnto the holes connec-
ting with the socket pins. The ter-
minals should be coldered from the
reverse side. These terminals just
fit into the holes provided. Up to
16 sixteen-pin plus 4 fourteen-pin
sockets may be placed on the board.

For those who construct 1/0
boards, an fnterface which will dis-
play the contents of the accumulator
13 convenient. Such an interface
is shown in Fig. 1. The address
377 is decoded by the 74L30, and
the output 15 ANDed with SOUT and
PWR by the 74L10. The strobé stg-
nal §§ inverted by a 7404 (which
will drive the 7474's) and is used
to Pateh the data on the bus in
the 7475 latches. Their output
are decoded by the 7447's and dis-
played using 7 segment LED units.
The contants of the accumuiator
are displayed by including

uT 377
in a program.

In some of our applications, we
wish to read data from BCD coded
switches, Since the 8780 allows a
large number of 1/0 addresses, it is
convenient to read the contents of
each switch using a unique address.
As shown in Fig. 2, this can easily
be done using a 74L30 to decode the
four more signiticant address bits
along with SINP, and two 74L110 gates
to AKD A3 [or A3} with the output
of the J4L30 and POBIN and select
one of two 74L42, The 74L42's de-
code the three least significant
addrass bits when enabled, giving
etaht possible strobe pulses from
each. A given strobe pulse (neg-
#tive going) 15 used to enahle

Interfaces

ALTAIR sedl INTERFACE~=THANKS TO
PROFESLOR KERNETH b. WIBERG OF
YALE UNIVERSITY
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Yector interrupt and Real Time Clock

Annette Milford

Two new MITS products, the 38-Vector
Interrupt (8R-VI) apd the optional
38-Real Time Clock (83-RTC) are now
being shipped to customers. Although
bath of these petipherals -have been
designed on the same printed circuit
hoard, the Vector taterrunt may be
nurchased without .h-- Real Time Clock.
The 4800 can be hardwire <ommected
for a maximm of ons interrupt system.
This means, af course, that it 1s not
possible to wlre an I/0 board for sin-
¢le level interrupt and connsct the
38-VI for muici-level interrupe.

VECTOR INTERRUPT

As an independent board, the 88-VI
has been designed to increase the ef-
ficiency of your system. It is use~
ful in real time applications, when
it is necessary to service 1/0 de-
~ices on a priority basis. Specifi-
callv, the VI provides the BBGD with
the capability to interrunt activity,
~ia the Restart {(RST) instruction
and te allow only the highest active
nriority of eight levels to inter-
ot the 8800. A system which in-
ey the Floppy Disk, a telstype,
Lin® printer and an 83.VI, for
v. 'mple, should service the Floppy
D15k before any other device.
Placing the Plopny Disk at rhe
highest priority on the 88-VI then,
insures that the software necessary
to process data is availahle to the
ALTAIR BBOO as soon as possible,

The EMABLE INTERRUPT instruction of
the 3800 permits the 38-¥I1 to inter-
Tupt. After sach interrupt from the
38-¥1 is complered, ENABLE INTERRUFT
is activated again, thereby reacti-
vating the 8300's internal interrupt.
The RST instruction translates {n
octal code to 3AT; and A" translatces
into a2 3 bit code which rapresents
one of the eight priority lecations:
0, 10, 20, 9, 40, 50, 60, or 70
(octal). Restart instrucrions, then,
are RST 0 = 307, RST 10 = 317, RST
0 = 327, ete., (octal).

The interrunt service routine fer
level 2 would anpear as Follows:

OCTAL LGCATION  INSTRUCTTON

20 PUSH B
21 PUSH D
22 PUSH H
23 PUSH PSW
4 NP LEVZ

NOTE: As soon as the intarrupt RST
instruction is executed, interrupts
are automatically disabled.

A software device called the inter-
tunt service handler, supervises
etght interrupt service routines,
thershy enabiing the interruption of
a lower interrupt routina by a high-
er one and also insuring that each
lower Toutine is returned to and
fully executed.

The RST instructicn saves the current
program gounter in the stack, then
branches to the appropriate location
(%, RST 0; 10, WST 1; 20, RST 2; 30,
RST 3; 40, RST 4; 54, RST 5; 60, RST
&3 70, RST 7). The correct inter-
Tunt service routine saves all CPU
registers on the stack, then, if
required, jumps out of the RST loca-
tion to comnlete the Test of the
nrogram.

LEV2 LDA CURLEV {GET LEVEL INTERRUPTED
PUSH PSK SAVE OLD LEVEL ON STACK
mwr A, 150 ;SET CURRENT LEVEL
STA CURLEV
ORI 300 JOR IN BITS REQUIRED BY VI BOARD
;OR1 330Q SHOULD BE SUBSTITUTED
1IF THE RTC IS HODKED TO THES LEVEL

ouT 3760 '
EL
. ;OEVICE SERVICE ROUTINE
. {GOES HERE
o1
PP PSW ;POP OLD INTERRUPT LEVEL
STA CURLEY ;RESTORE CURLEY

' OFF: oRl 3000 J"OR™ TN BITS FOR VI

BOTH: out 376Q {TELL VI BOARD WHAT LEVELS TO ACCEPT

POP PSW RESTORE ALL REG1STERS
POP It
POP ]

‘ POP B
CI {ENABLE ‘TME INTERRUPTS
RET ;RETURN FROM INTERRUPT

~cont{nued
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VLCT

BUSY is low active and goes low after
PATA READY IN goes high only for the
tize constant determined by the Cne
slot in the VLCT Receiver, As Jong

us RESET -(BUSYY is high, the sequence
generator of tha VLCT send section
will not count, The tesult is thatr
afrer entering three key strokes, the
READY QUT goes low signaling the $-PIR
that DATA is ready. Your software
should send the recelved data back to
the VLCT for verification. No new
Jata will be cransmitted till the VLCT
recelves dara back. (See "Using the
VLCT", Computer Wotes, Vol. 1, Issue
5.)

Loc. Octal Mneumonic
n 333 INPUT
1 020 address
2 346 ANT
3 200 data
L] 312 JZ
H X <h2y>
4 XXX <b3)
h 333 INPUT
n N2l address
11 - 323 QUTPUT
12 023 address
13 303 JMP
4 Xx% (b2)
15 XXX (LX)

T, He usad the same initializa-
zion program contained in the 4-PIR
manual with the following changes.

lec. 15 005 Disables CAZ, sets CAl
low actlve, and enables
it (bit 7 becomes our
DATA READY flag).

Loc. 21 055 Same as in manual ex-
zent CB2 set when next
"E" pulse goes high
instecad of when CBL is
agtive.

4. Qur test program is as fol-
lows:

Read A Control Register

Mask for bit 7 (data ready flag)

Test and 1eep if (Loc. 9} net pregent

Input data

output data

{Loc. 0)

When this program is run, the follow-
ing should happen: after vou enter
3 keystrokes, the octal number should
appaar at the DATA IN display on the
VLCT and should remain until you en-
ter another 3 kaystrokes.

Tf that works, you are all ser,

Talk to your computar!
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Using the YLGT with 4710

by BLil Xuhn

o

Ta answer to questions about use df

the VLCT with the 4-P1B, we have

wade the following hookup and resved
Tt :

GENERAL PROCEDURE: '

First: Decide what section of
the 3-PIp port vou will use for the
various signals necessary.

Second: Make an interface
cable (25 pin male to 25 pin femalp)
tc connest the 4-PI@ to the proper ™
lines on the VLCT (or if you haven't
wired your YLCT you can wire its
connector and eliminate the extra
<able.)

Third: Initialize the port
30 it is ready to send and receive’
on the proper secticms.

Fourth: Desipn and 1un 8 test
program to check steps 2 and 3.

HERE'S WHAT WE DIp

1. We chose section A of the
4-Pt@ for input data lines, and
CAl 2s our flag for data ready at
the inpuc lines,

We chose section B for output
data lines and CB1 as our sigmal
from the VLLCT requesting new data.
CBZ was chosen as the signal to
the VLCT chat new data was ready
ae its inputs.

2. We made an interface cable
as shown {n the following chart:

NOTE: If you haven't wired your
VICT, you may wire its connector
the same as the $3-4PiP connector
and eliminate the interface cable.

88-4PIf Signai Name Connector Pin + Connector Pin # VLCT Signal Name

PA O L]
PA 1 5
Paz 14
PA 3 15
FA 4 is
PA S 17
(/ PA 6 13
PA 7 1¢
CA 1 2
CA 2 3
PE 0 20
PB 1 21
P92 22
B3 23
PB4 25
PE S 25
PE & 10
PB 7 I §1
G811 12
CB 2 13
Ground L]

NOTE 2: We also tied Pin 9 to Pin 25 on the VLCT end of our cable to
‘ accomplish the following:

n

s b a

L] Dg 1

7 oz

3 Dg 3

1 . Dg 4

2 g s

3 D@ &

4 pg 7

10 READY QUT
not used

14 pI 0

15 bt 1

15 DI 2

17 I 3

21 DI 4

20 DI S

i9 DL 6

I8 br 7

23 READY KEY

22 DATA READY IN

13 i Ground

9 RESET IN
[ 25 BUSY ouT

=continyed




ALTAIR 8800 Interface

v
four 8797 gates which are connected
to the cerresponding switch. Up te
15 200 switch (16 integers} can be
read in using this one interface,

Similariy, BCD data may be
displayed using 7 seqment units via
the interface shown in Fig. 3.
Here, the three 74120 gates perform
the high erder address decoding
function, enizbling one of the 74L42
decoders. The ““robe signals may
te used to latch data {nto one of
several TiL 28 display units {or
the corresponding combinations of
latches, decoders and 7 segment
displays). The data are byffered
by 74L7%4 and 7406 inverters in order
to have sufficient drive to handie
up to 16 TIL 308's.

M .
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Vi & RTC

Puring this program, the following
occurs:  The previcus interrurt le-
vel (in CURLEY) is saved on the
stack, The current iaterrunt level
is output to the VI board in order
to pronibit interrunts at level 2
or levels of anv lesser »rierity
{in this case, 3, 4, 5, 6, or 7}
from intarrupting. The current
interrupt level is saved in CURLEY.
intervupts are then re-saabled to
allow axecution of higher priority
interrupts. At this poinat, the
appronriate_device service routine
shouid he e¢xecuted. After the ser-
vice routine is completed, imter-
rupts are disablad. The previous
interrupt level, saved in CURLEV
is re-stored in CURLEV and output
to- the VI controlle¥. The regis-
ters are then popped off of the
stack, interrupts are reefnabled,
and the interrupt service routine
TETUMNS.

The interrupt reutine is the same
for all interrunt levels, except
for instruction 3(M¥I), The fol-
lowing chart indicates the correct
MY1 instyuction for sach of the
eight interrupt levels. Level O
is the highest priority interrunt
ievel, and level 7 is the lowest.
Nore also that instruction 5 re-
quires that 350 be substituted for
300 if the RTC is hooked to tiis
level, thereby allowing the RTC
to interrupt when serviced.

Interrupt RST Address | [astruction
Level
) 0 MVI A,170
1 10 W A,16Q
I 20 MY A, IS0
3 30 MVT A, 140
4 40 MVI A,130Q
5 50 WI A,120
6 50 MYT A,110
7 70 MVI A,10Q

REAL TIME CLOCK

The Real Time Clock is designed for |
the computer system in which timing
of events is critical. Aa interrupt -
is generated by the 38-RTC after z
precise interval of time, thereby
snabling software to time certain
routines and aven to gensrate the
¢correct time, day, and year upon
request.

The 23-RTC nroviles the aption of
one of Lwe sourzes, a Jerivative
af the 2 megahertz clock or the
1ine frequency. Rath sourves offer
respective sdvantases. The I -mena-
hert: ¢lock should be used im sws-
zems that Jemand a fast RTU; it is
selectable for time intervals Jdown
to every MO0 migroseconds. The
line frequency (50 lertz) on the
ather hand, is afficiert in systems
that depend unon agcuraly OVeT a
leng period of tim Power com-
panies constantly adjust frequency,
thus insuring a consistent source.

The table below shows the frequency
and associated time interval for
both saurcas at each of the four

1.

ALIMP instruction must be put

a4t logation TN, sa rhar the io-
torropt wili vause o JU' to the
machine lanesace interrupt res-
ponse Toutine, Correct hranching
is implemented by the following
three AASIC commanads:

)

PO B4, 108
POSE =7, 187
FOKE 358,51

. The Following commands aliow the
USR function to turn on the clock
and to ¢nable interrupts. This
changes the JMP TCERR in location
72 to a JMP INIT (see symbol
table)-

POKE 73,250

selectable divide rates: POKE 74,31
SOURCE DIVIDE DIVIDE TIME
RATE FREQUENCY (HI) TNTERVAL,
Line Frequency (60 Hert:z) 1 60 16,67 milli-
seconds
10 & 166.7 milli-
seconds
100 .6 1.567 seconds
10040 .06 16,67 seconds
10,000 Hz (2 derivative \_)
of the 2 MHz system clack) 1 140,000 100 microsgconds
10 1,000 L millisecond
100 100 10 milliseconds
1000 10 190 milliseconds

Note thac this time interval repre-
sents the fraquency at which the
B2-RTC will cause an interrupt. For
example, LF 1000 Hz i3 selected, the
RTC will generate an interrupt &very
1000th of a secand or 1000 interyupts/
second.

MITS has developed a machine lan-
guage program for the 88-RTC. which
keeps track of hours, minuces, se-
conds, and 6ths of seconds in four
consscutive memery locatiens. This
program uses 8K BASIC, a USR aggem-
biy language subroutine, and an
interrupt response subroutine. To
execute the program, strap the RTC
for line fregquency in + 1, and load
the following program using Package
1 (assembler, editor, monitor).
Note that Q represents octal.

After the progran is loaded, BASIC
must be loadad into the CPU, The
"memory size" question in BASIC's
fnitialization's dialog should be
answered with 8122, All other ini-
tlalization questions im BASIC should
be answered as usual.

After initialization, gertain modi-
fications to BASIC must be made.

in order to ser the time, make
these commands. (Note: Set the
time a few minutes ahead to allow
for the time necessary to type
the commands):

POKE 8184, TIM (60ths of a second}
POKE 8181, TIM (seconds)

POKE 8182, TIM (minutes)

POKE 8183, TIM Chours)

The above commands could also be part
of a BASIC program which asked for
the initial tie as HEBMMSSJIJ {hours,
minutas, seconds and jiffies -- 1
jiffy = 1/60 second).

-gontinged
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Program for RTC

orG a0 ;PROGRAM STARTS AT THTS MEMORY LOCATION
START:  PUSHI pou {STACK ALL REGISTERS TO BE USED
PUSHH B
b, LT T ~
LDA CURLEY LPICK UP OLD LEVEL NUMBER
PUSH psy LSAVE 1T 08 THP STACK
‘I 2,10 INEW LEVEL IS 10Q
STA CURLEY {STORE THIS AS TIE NEW CURRENT LEVEL
ORT 3300 {0k IN BITS NEEDED TO RCSET RTC AND VI BOARD
ouT 254 JOUTPUT LEVEL INFO TO VI BOARD
El
W 8,3 -
X1 1, NMB iGET ADDRESS OF 60TH'S OF SECONDS COUNTER
LOOP: MOV AN {PTEK UP COUNTER
INR u ; INCREMENT COUNTER
SBI 59 {CHECX IF COUNTER 1S NOW = TO 60
Mz ouTLP iIF < 60 WE ARE DONE
wov A iIF = 60 ZERO OUT COUNTER
™X H IPOTNT AT NEXT COUNTER
DCR B " ;DECREMENT KUMBERS OF COUNTERS LEFT TO CHECK ;
NZ LooP 1L00P TILL 60TH'S, SECONDS, AND MINUTES ARE DOME ;
Hav AM iNON CHECK HOURS COUNTER
NR M
sat 23 {MAKE SURE NOT MORE THAN 24 HOURS
mz OouTLP
Mov M,a
oUrTP: 1
POP PSH ;POP OLD INTERRUPT LEVEL OFF STACK
STA CURLEV STORE AGATN AS CURRENT LEVEL
ORI 3009 s0R IN CONTROL BITS FOR VI
ouT 758 ;OUTPUT CURRENT LEVEL TO VI BOARD
POP H RESTORE ALL REGISTERS USED
poP 8
PoP PSW
3]
RET RETURN TO INTERRUPTED PROGRAM
NMB: DS s
CURLEV: D8 o
WIT: WD A, 3600 S INITIALIZC THE VI BOARD ‘
T 254 N
£l
LAST:  RET
END TIM

- EXAMPLE: If the RTC were to be set
UNDEFINED SYMBOLS for 9:30 a.m., the commands
would appear as follows:

SYMBOL TABLE
POKE 8120,0
40200000 POKE 8131,0
START 017673 POKE 8182,30
CURLEV 017771 POKE 81339
NMB 017764
LOOP 017721 4. In order to start the clock, type:
QUTLP 017746
INIT 017746 A = USR (1)
INIT 017772
LAST 017777 A printout of the correct time will be

received when the following BASIC pro-
gram is typed in.

10 DIM Z2(3)

20 FOR Xel TC 3

30 Z(X)=PEEK(8180+X)

40 NEXT X .

50 PRINTZ(R);":";Z2(2);™:™2(1)

APALA3E O

AA: A304: AD

Qfs s
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New Audio Modularion Method for ACR W

As evidence thar we at MITS listen R} Demodulucor: Change RIS

to our customers, we are improviag to 3.3K chms, ar narallel v LfFpetave Jate of Chanpe
the SR-ACH read and write perfoe- a 5.5K ohm resistor with AV ALL COMTIR 11 unices, all
mange. The changes described helow the axisting 8.2K ohm re- asgemblied 8-ACR*s amd
will aliow the 33-ACR o aceept 1.75 sistor, all renpaired 33-ACR's

shipned from ST after
Marel 1, 1976, contain
the medification Jdes-
cribed above.

zimes wider speed variation when de-
modulating tapes written with the
new method. Alsn, denmodulation
(reading) of tapes written by the
old method wili be the same as be-

This chance increases the
1lock ranee of the phase
locked loop (IC “'CY) for
the wider frequency spread

fare. of the new modulation me- 8)  A)l 88-ACR kits shinped
thod. It does not affect after ‘farch 15, 1976,
I Purpose: ‘ake reading and demodulation of tapes pre- contain the modification

vieusly recorded with the describad abave.
old frequencies (2225/

2025 Hz).

writing of Jata on audio tapes
less suscentible to errors due
to speed variations, and to
make adiugement of R29 (phase
locked loon center frequency
adjust) less critical.

C)  All ALTAIR BASIC and Pack-
age [ cassette tanes will
be made with the new nodu-
laLion rechinique starting
April 3, 1874,

This change allews taoe
speed variations betwesn
writing and reading of
over 3% without readjust-
ment of R29 (1f demsdu- , - . ap s .
lating tapes written with vl ‘ﬂﬂ__li_:_‘.&tiﬂ!i
the new method). MM_EM
Altnough it 1s Rot necessary,

You may #isi £o convert existe
ing tapes to the new form, Te
do this, ¥nu nyed two tane re-
eorders and:

1 Method: Chanze modulator fre- |
quencies From 2225112/2M25Hz-
{200 Hz2 difference) to 2400H/ .
1850Hz- (550 liz difference).
This change keeps the center
frequency at 2125z, allowing
the 88-ACR to demodulate rread)
either type of modulation.

v Other Circuitrv Changes Re-
comrmended for the 88-ACR.
AY Change C18 (was 5 of

electrolvtic) to a 1 uf

k)]

A) Modifv yeur §8-ACR hoard
mylar or -polarity R
111 Modifications to 38-ACT Modem e non-pe. . as indicated, including
? Y ; sensitive capacitor. .
ﬁarﬁ:d;?azgi ﬁat.d' S umpers This prevents breakdown Step IV-D. \ )
: Al + Lhange jumpe £ 18 wh verse biased
N~ is Follows: c(’m, car:i:t)fe © rase 8) Ildentify the slower of the
1. Remove jumpers ¥1 § 2. two tape recordsrs, and
2. Connect pins 3, 4, and - B) Use the old €1R (5 uf use it for playback of‘
5 of IC "J" together. electrolytic) to add a vour existing tape during
3. Change jumper #3 from 5 uf canacitor: + end transfer. The nlav machine
3B to 2A, to IL "C" pin 9 end of should be slightly slow to
4, Change jumper #4 from R30, -- ond to -I2 volts. prevent the inputsinﬂ of
48 to 4A. This helps stabilize ad- data faster than it can be
5. Disconnect pins 5 and justnent of R2%, outputted. Connect the
? of {g nyor g,:m :rm“d C) Change R32 to 8.2K (use i:owe{ nac_:ine ;o .tlhe 't'l’l.A'e’
unsolder and bend out old R38) and change Il N7 cireuit, and adjus
. gf bua':’d]: ad s {12 volt zener) to a R29 For the proner nactern.
. Connect pins 4 an 3.3k resistor. This
of IC "K" together, allows the P. L. L. out~ C) Conpect the other tape re-
7. Change jumper #5 from put (IC "C", pin 8) o corder to the "RECORD ouT”
. 53 to ZA. pull down point "RS" to cireuit and use it For re-
8. Cennect pin 6 of IC "K" # valid logic P even if <ording the new tape.
to point SA. the system negative vol-
. 9. Change jumaper #7 from tage supply is low. D) Use the following program
78 o 7A. 0] Remove diode D4, This to transfer data
allows reading and writ-
. Hph imultan-
SOTE: The "B" row of jum- 1og of taves simi Address Octal Code  Mmemonic
per points is closest zo £) bond Y-l . dicats a60,000 o iI% Y
sdge of Mpdem Board, the tional - For indication
A% row of jumper pt;ints of the carrier (2K Hz 1 006
is closest te the row of tonesy & L B D be 2 017 RRC
nutbered jumper wires wired to peints "A" an 3 132 I
{see schematic diagram """ on the Modem Board. 1 500
in manual}. Remove the jumper wire M 000
From "A" to "K', and
’ [ 333 N
This changes the medulation connect the LED anode 7 na7
frequencies to: to "A", the cathode to ouT
K. ;Ihen the carrier }‘1) 33;
LOGIC 1 = 2404 Hz » 1 Hz is being recelved, the 12 303 Jup \, )
LOGIC @ = 1852 Hz + 1 Hz LED forward current is 13 500
Per - about 10MA. Use a red 14 00D
{measured at IC "H'-8) LED only--1.7 velts for-
ward drap.
~continued




ACR

. £} Start the recerd machine
first, then start play

machine; then play pro-
gram 1o transfer data.

F) After your tape has been
transferred, cheek it for
correct datz, If vour
playback tane recardsr was
0o fast, then there will
be brtes Jdropped.

G) Once vour tapes have been
transferred, RI9 will pro-
bably not require readjust-
ment. This ts one of the
advaatages of spreading
the modulation frequencies.

If you have only one tape recorder,
or if the above procedure does not
work for you, read the old tape into
MEMOTY, then write it out to tape.

Use the 83-ACR read/write programs
listed in the Nov/Dec COMPUTER HOTES,
pages 22 § 23. If you are rarecord-
ing am ALTAIR BASIC cassetts, the
test byte must be changed to 175

for version 3.1 and 256 for ver-
sion 3.2.

If vou nesd to order parts for the
modification, order:

{ . 2 ea. 102085 3,3K resistor
1 ea. 100353 1.0mf mylar
capacitor

e

~
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i A
[RTBES
s For
B Tewlbties This eroyran tests for tag
Skl Lasietie leader bit vprtern that is
L. recorded bofore the checksum
Loader at the beginning of
Lo Try using lover volume set- HITS software. The program
Lings on vour tane recorddr will ioap at the high ad- -
during plaviack Somet imes dresses until the leader
nuise generated in recerdérs byte is found (i0-15 seconds
hlaying at maximum volume after start of tape) and
AR cduse errors in data, then jump Lo tie bootstrap
Wie have found that in most loader at 204,409, Apnrog-
recoriers volame settings imately 10 seconds later
a3 low a3 1/3 of maximum the address liznts chanue
are satisfuctory. again, indicuting proper
. loading of the saftwire
2. If vou have trouble obrain- {for wersion 3.2 A3, A1, 1
ing a nroper “JUMP" of ad- i A6 off), .
dress Lights when beginning F
a heotstrap load, or you 13 Deposic bootstrap iludder.
don'e want to wait the i5 . 1} Deposit leader Jetector.
sevonds hetiesn starting 3} Lxamine 201,009,
the tare plaving and de- 4) Start ctare and depress R B
pressing the run switch, on Altair. 1
try this 9 step program 3) 25 seconds later, Altair "
in addition to the boot- should jump, indicating pro- \ '
strap leader. ver loading of data.
Lootstrup Leader Letectur
OCTAL
TAG ADDRESS { _copl
START N anI, 000 335 input data
1 o007 From ACR
w231 2 376 compare Jata byvee to
5 56 leader byte for version 3.2
(175 for 3,1} {same as boorstrap
location 1)
JuZ 4 302 jump if data # 256 (or 175)
s 000 to "start"
] ool
JuP 7 30 jump to bootstrap loader
01,010 a0 if data = 256 (or 175)
, 11 | 000

@
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Mew Products

Teletype Lall-Control Xit

the HITS leletype Call-Control
Kit provides o m Lowyer cest and
fagter woy ta pet a Teletype into
your system than was provisusly pos-
sible. MITS has made an agrecmont
with Telctype whereby the fully as-
sembled mechanical portion of the
Teletype will . hipped directly ta
you from Telstype Lorp. amd the PC
board Call-Control Kit will be ship-
peld from MITS, Starting im May,
delivery time should be a couple of
woeks as opposed to 4 to 5 months,

There are three Call-Control
Kits available: 88-TYR which is
zupplied with the Teletype Printer
only, B38-TYK which is supplied with
Telatvpe Model KSR-33 (printer and
keyboard), and 88-TYA which is sup-
ptied with Teletype Model ASR-33
{printer, keyboard, paper tape
punch and reader). ALl three kits
use the same basi¢ printed eircuit
board (see parts layout, this page}.
AL}l you need to do is assemble as
much of the PC board as applies to
the model of Teletype vou have pur-
chased, mount ic to the Teletype
chassis, and plug it in,

The PC board for the 33-TYR
(printer) kit has a power switch,
two fuses, a sinple power supply
and the receive circuit for 2ma
current loop. [ntertonnect plugs
and mounting hardware are also pro-
vided.

40

tor the a4%-17YE kit, a relay
for brag-local switchiap, a connee-
tor to the kevhoard, and somg
Cransicat damping circuitry are
alded,

For the 8B-TYA kit, all of the
sbove  is included with the addition
af another simple power supply, con-
ncctions for the paper tane reader,
and & cireuit to control the reader
by nrogram control.

That's all there is to it, The
Host complicated part of the assembly
is comnecting wires From the line-
local relay to the PC board. The 83.1YA
kit should take only 3 to 5 hours to
complete. At $500.00 savings, that's
$100.00 an hour for your time.

S




COMPUTER NOTES/MARCH 1Y

— £30b Paper Tape
Reader Conirol

by Steve Pollini

It has been advertised that the
Altair é80b has a Paper Tape Reader
Control output. This output function
utilizes the Request To Send (RT3}
output of the Motorelsz €850 (ACIA}
and is fully software controlliable.
The desirability of havirg such a
featurs is Jubious until you try to
generate an object tape or assemble
a program with a two-pass assembler.

Muring the process of assemb-

ling a pregram, a single line of data

- is real frem the paper tane, assem-
bled, and then printed. If the
paper tape is not halted while the
computeT is assembling and printing
the line that was just read in, data
will be lost as soon 3s the next
1ine begins to be real. Therefore,
it is very waseful to have a paper
tape Teader controller on y?ur_'!'ele-
type, such as the one that is in
the MITS 88-TYA.

What this cireuitry essentially

. consists of is a relay that makes

“— and breaks the supply currenc to the
reader feed magnet within the Tele-
type. The relay is supplied with
surrest from the 2Cma current loop
interface supplied on the 680b main
board. fThe relay is driven by the
RT3 output of the ACIA.

Turn to page 15 for a diagram
of the circuitry necessary to imple-
nent @ paper tape reader controliler
on an ASR-3320 Teletype.

MODE SWITCH

,
§ 7-ETrORY

, AL » LINE LOCAL T psTRiEuToR
AC .. o o |} [P W TRIP [
I (& FERLET ) "
! S
: -SE:rt-
Iftop-
34 “Pres
Switch
34d3-¢
z 0
DB-25 ;‘"“T"“‘“’T
PIN § a! |-
o t + '
(PTRE OUT) | § ' RELAY
DB- 25 - 5 |
PIN 7 L S |
{Gnd. ) ‘ia
$53-8

The relay used in the MITS 88~
TYA is a Guardian 10 amp 1345 DC
relay (form C). The coil draws
approximately 5 milliamps and is
therefore easily driven by the 2Cma
interface labelled “PTRC" [Paper
Tape Reader Controller) cn the 680b
main beard. To connect the relay t
an ASR-3320, remove the jumper be-
tween pins 7 and 3 on J3 of the
Teletype. Connect pia 7 of J3 ta
pin 1 of the relay and pin § of
J3 to pin 3 of the¢ Teletype.

All of the software necessary
te controi this output while assem-
bling a program is contained within
the Assembler. However, if you
want to contral this output to read

in a data file from paper tape while

not assembling a program, the fol-
towing information will be useful.

When the RTS output goes high,

the reader is turned on. When it is

low, the readsr is turned off.
Te turn the reader on:

LDA A LA D1
STA A $ Fooo

This stores Dl in-the Control
Register of the ACIA, Bits five and
six Function together such that whena
$ix is a ome and Five is a zero, the
RTS line is high with Transmitting
Interrupt Disabled. The Control Ree
gister is also set for a s L6 clock,

o tWwo 3top bits, eight bits, and no
parity.

To turn the reader off:

LUA A L] Bl

STA A § FOgo

This stores Bl in the ACIA Con-
trol Register., Bits five and six
funcrion together such that when
they are both zeros the line is
low with Tranamitting Interrupt Dis-
abled. The Control Regiscer is also
set for a + 16 clock, two stop bits,
elght bits, and no parity. To turn
the reader off with Tramsmitting
Interrupt Enabled, do a LDA A #%
21 instead of a LDA A #§ Bl.

For further information on the
ACIA Control Register, see the §80b
Programming Manual, Appendix C.

S
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New Products

Controilable High Speed Tape Reader

b.

Resigned around a REMIY 300
character-per-secand opto-reader,
the 38-U5R conneets directly to one

.port of an §8-4T10 parallel inter-
fice card or ane 'wrallel port of
an Altair 680h. Frware features

88-HSR rassembled only)

low power standby mode. The stand-
by mode serves iwc purposes: it
reduces motor voltage durinm periods
of inactivity, and als0 allows tapes
to be read at the reduced speed of
30 cps.

include start/si.; on charazcter and
The reader is enclosed in an
Optima case that is the same style
and colors as the Altair 8200 and

Specifications: 680b cases.
Reading Sneed 300 cps or 30 cns, software selectable
stops ''on character"
Tapes
a) ligkt transmissivicy S7% or less
by thickness 027 - 0045 inch
c) type standard §-track (l-inch) and most other
standard 5, 6, or 7.track
Pata Cutput TTL: &) less than .4 volts ¢ 16 ma (No
Hole) 2.4 - 5 volts 8 .2 ma (Hole)
t) Plug-in compatable with 88-4P10
or Altair 680 parailel port
Drive DC stepping motor with sprocket drive
READ Mechanism Filament lamp to fiber optics to photo
; celis
Lakp operated below voltage rating to
greatly increase life
Tape Loading easy in-1ine, front load
Dimensions & 1/2 inches high, # 1/2 inches wide, 11
inches deep

Power 50 watts, running

7]




"

44

from the 4173 Repair

In comparison to MITS' older
I/0 boards, the 2510 Board may seem
far more complex dus to its programs
ing requirement. In the earlier [/0Q
boards, the information centaining
number of stop bits, tvpe of parity,
and numier of bits per character
wag hardwired. Reset was also pro-
vided by hardware. In the 3510,
all of this information is supplied
through software. This difference
oniy means that troubleshooting
will use both scftware apé hardware.

Special considerations:

If D, CARRY DETECT and
CLEAR TO SEND are not used but are
conmected through the circuitry to
the Molex comnectors, they must ke
set to & high level. This is Jone
by jumpering $1-1 ard $1-2 {or S2-1
apd §2-2 for second port) of Molex
pins to +Sv. [(£arlier errata sheet
on jumping to greund should be ig-
nored.) These jumpers are neces-
sary for 85-232 lavel interracing.
If thess lines are not connected,
jumper the D and E pads to ground
(bL, D2, EL, E2).

When using 4 I5IC to load soft-
ware, start the bootstrap before
startiag the loading device. TtThe
1810's ACIA must be reset before it
will accept any data. When assem-
bling the 2SI0 board, IC J is ine
stalled only if the 2510 is to be
used for ¥ ports, The 2SI0 requires
the 3.2 version or later of BASIC
and must be addressed at Location
20, Switch A-1l must be up for
operation of the 2510 at Location
20. Use the echo routins {page
101 of BASIC Manual) and the boot-
strap loader (page 9% of RASIC Man-
ual) with the 2310, ({(The echo rou-
tine is given at the end of this
article).

Troubleshooting

Check the power supply levels
on the voltage regulators and check
for s¢lder bridges. An easy way
to check the wiring is with an oam-
peter. Use a scops, if availabie,
to check the baud rate. The fre-
quency is 16 times the baud rate.
110 baud should produce a square,
syametricsl waveform of roughly
568 millisecend pulse width (1760
hertz).

110 baud  .568 milliseconds

300 baud  .208 millisecends

partment

#hen troubleshooring the 510,
uge the status register information
of the ACIA to indicate the problenm.
¥You can single step through the 2510
echo routine, checking status at
appropriate times.” (It iy necessary
t¢ check status since it is possible
to echo on a 2SI0 which will not
respond with BASIC.) The status
register indicates the comlition of
the ACIA at any given mement, and
sach bit indicates one characteris-
tic. Status register bits appear
on the data lights when instructiom
335,020 of the echo program has
been single stepped. ("HIGH" in-
Jdicates a lic LED, and "LOW™ in-
dicates an unlit LED on the dJata
lignts.)

The status register bits are
defined 4s follows.

3ic @

HIGH - Roceive data register full.
A character has been re-
ceived from the terminal.

LOW - Receive data register empry.
No character received yet
from the terminal.

Bit 1:

HIGH - Transmit data register empty.
No character is being sent
from the CPE to the ACIA.

i0W - Transmit data regiscer full.
ACIA has a character stored
and is transmitting the
character to the terminal.

Bits 2 and 3 are for use with a
madem.

Bit 2:

HIGH - Mo carriez is present. {Pin
23, OCC, of ACIA will be
HIGH accordingly.) In this
szate, pin 23 inhibits the
receiver section of the
ACIA, thus no data can enter
the 2510,

1OW - Carrier is present. (Pin 23,
BDCD, of ACTA will be LOW ac-
cordingly.) In this state,
pin 23 activates the ACIA
receiver section, and ACIA
is free to accept data.

Bit 3:

by Bruce Fowler

HIGH - Dutput device is not ready
to receive. In this state,
the ACIA®s transmitter sec-
tion is inhibited and the
2510 cannot output (1.2,
transmit) data, (Fin 13 of
ACIA will be HIGH.)

10W - Qutput device is ready to
receive. In this state the
ACIA transmitrer sectien is
free to output Jlata.

The othe? bits, which are de-
fined on page 8 of the Theory Manual,
are not vital in troublesheoting.
Thus, for proper operation, the
status register should have all
birs LOW eacept for Bit L.

Single step the eche routine
through to where the status is
checked {(hit single step 12 times).
[ you receive proper status, hit
a key on the iaput device. 8it 0
wikl light up, indicating that the
charocter has been received. If
single stepping is continued, the
echo routine will output the
character.

When the ACIA is neither re-
ceiving nor tramsmicting, pins 2
and & of the ACIA must be HIGH.
With a Teletype, pin Z of the ACIA
is LOW until the Teletype is ON
LINE. If either pin ls LOW, the
ACIA responds as if data were heing
trans ferred.

Bad Starus and Aress to Look At

If Bit 3 (cr 4) and pin 23
(or 24) of the ACIA are HIGUH:
This indicates either bad inverters,
diodes installed backwards, or S5l-
1 and 51-2 not tied to +Sv for
RS-232 levels.

If Bit 0 is HIGH before
entering data, them Pin 2 of ACIA
is LOW when it should be HIGH, or
the ACIA hasn't been resst. The
lattsr could be caused by the
data buffers IC A and B not being
enabled after hitting single step
four times starting at the begin-
ning of the sche routine.

=continued
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Troublesheoting

If all bits are HIGE ACIA s
nt o xeiccted due to one or morg bad
vuntrol signals or the output hurfer
to the UM is not enabted. After
single stepping 12 times (from the
beginning of the eche routine} in
the ccho routine, the ACIA should
contain:

(IIIGH and LOW are in TTL levels,
.8v or less for LOW, 2v or more
for HIGH)

c30 ?in 3 HIGH
RS Pin 11 LOW

51 Pin 10 HIGH
R/W Pin 13 HIGH
E Pin 14 HIGH
Ter Pin 9 1ow
ICP Pin3d LO%
ICO Pin 38 LOW
ICS5 Pim 11 HIGH

NOTE: R/W (nin I3 of the 6850) (s
L0% For outputting. Continue
single stepping 10 more tires and
Fin 13 should be 10O%. IC P, Pin
5, will be MIMN, while Pin 6 will

i he LOW. SINP will aise be LOK.

ALl other pins will be the same
as before

Final Notes

I¥ the ACIA is not reser, the
Teletype may Tun open when it is
turned ¢n, To correct this, simply
flip the Altair ON/OFF switch a
courle of times. [n some cages an
etehing error will short ¢ut SOUT.
This etching error is located on
the back of the 2510 board between
IC S, Pin 11, and the gold fingers.
Usually SOUT is shorted to address
Line A6. This etching short should
be cut. For those of you who
beught the BASIC manual before the
extended BASIC section was written,
the 2810 echo routine and bootstrap
are listed below: MNete that the
first 4 bytes reset the ACIA and
¢lear its internal registers. The
next 4 bytes tell the ACIA what
type of parity, the number of bits/
character, and the interrupt infor-
mation thae will be used,

NOTE: Therc is a misprint in the
Appendix, page l01, of the Extended
BASIC Manual. The c¢orrections are
iisted below:

025 in Location 005 is for L stop
bit.

021, used in Location 005, is for
2 stop bits.

1510 Echo Koutine

DUTAL AWRESS OCTAL COBE QCTAL AULKESS
[T s 03
LT} 208 Lit]
02 s ms
033 o nig
00 are L{E)
o8 02 (=2 svop bics, @20
o0 23 A2%«1 reop bik) 024
00T w00 222
oo 333 02
el om0 04
or 0n?

b - Control chanpgl
% - Dats chrarel

OCTAL COUE
wr
o
asn
133

=021
325
b2l
08
a
ey
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Alsair lechiteal Atnzs

USING THE STACK

The stack i3 a portion of memory
the prograrmer satis aside for temp-
orary storage of data or addresses.
The stack iz necessary For the pre-
per execution of many instructions.
The Stack Pointar is a 16-bit regis-
ter That specifies the address in
the stack that will he epepated upon,

To establizh the stack use the
LXI §F instruction. The data byte
immadiataly following the instruction
has the least significant 8 bits of
the address, and the next data byte
has the most significant 8 bits of
the address. For example:

I 3P sets The ztack peintar
Q77,000 at memory address
000 077 ectal.

There are two basic operations
on the stack, the PUSH apd the POP,
The PUSH instruction moves the con-
tents of the specifisd register pair
into the stack. The Fflrst register
of the specified register pair goes
into the stack at the address in the
stack pointer minus 1 and the second
register at the address in the stack
pointer minus 2. The stack pointer
is then decremented by 2,

For sxample:

PUSH D with the stack pointer
at 077 octal would move
the contents of regis-
tar D o menory addrass
076, E to 075 and then
set the stack pointer
to 0735,

The POP instruction is the re-
verse of the PUSH. So the ccntent
of the stack at the address comtain=
ed in the stack pointer is meved
into the second regiater of the spe-
¢ified reglotay palr. The content
of the stack at the addreas contain=
d in the stack pointer pius 1 is
moved into the first register of the
specified pair, The stack pointer
is then incremsnted by 2.

For sxanple: .

POP B with the stack pointer
ar 075 octal would move
the content of 075 fao
registar E, 076 to reg-
ister D and then set
the stack pointer to 077.

In addition to these Irstructions
the stack pointer may be operated on
by many of the register palr inmstruc-
tions.

When programming remember the
following:

1) If ap instruction requires a
stack for proper execyricn be

sure to provide it, (for ex-
ample, the stack iz necessary
when using subroutines.)

2) There should be a POP instruc-
ticn for every PUSH instructlon.
(The stack is for temporary
storage. )

3) The stack pointer moves down
through memory as data is added
to the stack and back up as
data is removed, Be sure to
allow sufficlent memcry for the
maximam possible requirements

of the stack.
=
&
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ALTAIR INTERRUPT STRUCTURE

By Paul Allen

Tn npder tp implement simple
{one level) interrupts on the Altair,
use the following procedire:

1) Enable interrupts using the ET
{snable interrupt} inatruction.

2) The I/0 interface ghould pull
bus line PINT low. This will cause
the iomediate ¢x=-~ution of & RST 7
instruction if *- CPU is halted, or
Aas soom a9 the  pent instruction
finishes if the CPU is already run-
ning. Aas dcon as the interrupt is
acknowledged , Interrupts are
disabled.

3) At the completion of tha [nter-
rupt service routine (which should
start at ootal location 70), snable
interrupt (EI) instruction should be
axecyted to re-ensble interrupt; and
then an RET instruction should fol-
low the El, causing the CPU to exe-
cute the instruction after the one
it was sxecuting when the lotertupt
occurred.

NOTE! Sinee the RST instruction
uses one level (2 bytes) of stack to
atore the return address to the
"nain sequence” code, the programmer
should always have a stack ser up if
he axpects interrupts to ocour; and
he should allocate snough atack
space For the use of the interrupt
service routine.

Consider the following sxample:
locaticn 70t PUSH PSW
PUSH

The buffer pointer in [H,L] is
used to store tha byte in the buffer.
The buffer polnter fe then advansed
to polnt to the next byte in the
buffer; and then the polnter i
saved back in memory, so that when
the pext interrupt occurs the incom-
ing byte will be stored {a the cor-
rect location.

This interrupt service routine
would use 3 levels o & bytes of
stagk space.

An actual interrupt service
routine for an ACR or $10 board
would be more complicated. It would
test the status bits for the device
to sea whether the interrupt was
caused becayse the device set char-
acter ready or character dons. It
would then either empty a character
from the cutput buffer or store a
new chavacter in the input buffer.
Also, it would take some spacial ac-
tion when the output buffer became
::ﬁy o the input buffer became

If the programmer wishes to ig-
nore interrupts apd is in an inter—
ruptable state because an emable
interrupt ingtruyction has been exe-
cuted, he should include a disable
ci::mupt {DI) instruction in his

&

isave A & condition codes

H jeave [H,L]
he.d 10 jread in byte from device
LHLD BUFPNT  ;load buffer pointer into [H,L]
NOV  MA ;save byte in buffer
m H jincresent buffer pointer
SHLD BUFPNT  ;save updated buffer peinter
POP H spastore (H,L]
POP PSW srestore A and PSW
EI sre-sanable intsrrupta
RET jreturn to sain sequence

When an interrupt occurs, this
simplified routing will save the A
register, the conditico codes and
the H and L registers. Then the in-
put byts from the loterrupting de-
denhmadintoawithumlg;

&

The maximum tima between the
occurrence of an interrupt and the
execution of the first isstruction
in the interrupt service is approxi-
mately twenty microseccnds for dy-
namic memopry dnd thirty mizrosaconds
in the static memory. This
for the execution of the longest
possible instruction plus the tine
requirsd to execute the RST in-
struction.

Vactored Interrupts board

The YVectored Interrupt board
given the Altair eight levels of
priority Interrupt service. The

highest priority level is Zero and
the lowest iz seven. An interrupt
on level five would cause an RST S

(357} to be executed. If an inter-
Tupt sccurred on level twe vhile the
service preutine for level five was
atill being executed, the level two
servica routine would pre-empt the
level five service routine and an
RST 2 (327} would be executed. When
the level twe sapvice routine fin-
Ished, it would return to acme loca-
tioo inzide the level fiva servica
routine, wheres executien would con-
tinve, If a1 level six interrupt
occurred during the servicing of the
level five or level two interrupts,
it would be held pénding and would
not be serviced until the leval two
ad lavel five service routines hwd

finished.
S
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software

By bill Gates
Condition Codes

There seems To be some confusion
about the condition codes. These
are tha Boolean (true/false) flags
that are set/reset depending on the
results of certain instructions,

They are:
Z = zepo - pesult was 0
S = sign -  the most significant

bit (MSB) of the result

P = parlty - the regult has an even
number of onez in It

C = carwy - an aritheetic operation
gensrated a carry out
of the most significant
bit ({.e. adding 200 to
212)

€Yy = first digit carey - -
this is used only for
BCD arithmetic and will
be elaborated on next
month.

It is the condirion codes that
determine whecther conditional JHP's,
CALL's and RET's will be executed
(i.e. RZ, CPE, JP)}. JM, CM, and RM
(minug) are exscuted if the sign
flag is on. JF, CP, and RP
{positive) are exscuted if the sign
flag ls off. JZ, JNZ, CNZ, RZ, RMZ
{zero/nc zerc) depand on the Zere
flag just as JC, JHC, CC, CNC, RC,
RNC {carry/no carty) depend on the
carry flag. CPE, JPE, RPE (parity
aven)} ace executed if the parity
flag is on and CPO, JPD, RPU are ex-
ecuted when it i3 off.

The condition codes do not al-

ways reflect the valus in A since

1N, LDA, LDAX, MOV and MVI can change
A but do net affect the condition
codes, Instructions Like INR C,

CCR L, CM? B, CP1 3, STC, CMC and

DAD B affect the conditioh codes,

but not A.

affect carry only: STC, MG,
RAL, RAR, RLC, RRC and DAD.

Affect all but carry: INR, DCR.

Affect all: ADD, ADC, 5UB, $BB,
CHP, ANA, ORA, XRA, DAA au.d their
imwediate counterparts (i.e. ADI,CPI}.

Use carry to affect result:
CMC, RAR, RAL, ADC, SBH, ACI, $BT,
CAA.

The instructlons XRA, ORA, ANA,
XRI ORI and ANI always reset carry.

If the conditidn codes do not
reflect A's value (i.e. you just did
a LDA or MOV into A) and you want to
see Iif 430, use ORA A or ANA A.

CPT 0, ADL 0 and NRT @ algoe work but
they are 2-bytes.

The only other instructions be-
sides the ones in the list above
that use the condition codes are
PUSH PSW and POP PSW. Respectively,
they SAVE/RESTORE the cendition
codes and A on the stack.

For tricky proegrammers a
sequence like PUSH B / POP PSH may
be used to set the condition codes,
This has the effect of moving B into
A (KOV A, B) and moving € into the
condition codes. The PSW {(condition
code) Format is

Msa»IcI L|P|0|CY‘| o]z—ls_]-l.sa

7 685 4% 3 2 10

Therefore if C was 201y before the
POF PSW, zere and sign would be set
and parity and 2ero would be unset,
The bits marked '0' and 'l' are con-
stant and cannot be changed.

HINT #1

If you have a counter that can
be bigger than 255 but is alvays
kess than 69535, it is convenient to
use the following:

1XI §, count jset up countar
LOOP: code te be exacuted 'count’

times

DCX B jdecrement count
;doss not affect
seondition codes

MOV A,B

QRA C jaee if any bits sec

JNZ LooP 3o back if 3o

HINT #2

For those who like to save
bytes, and eapecially for those with
?56=byte machines, {a byte im always
& bits, which 1s & word on tha 8800)
RST*s that are not used for inter=
rupts, debug calls, monitor calls,
et¢. can be used to call subroutines
that get called in many places (i.e,
a character input subroutine). An
RST 1s only 1 byte and a CALL is 3
bytes, Lven if you have to put in a
JWP 20 you don't overrun ancther FST
location {0,10,20,30,46,50,80,70)
you will probably save bytes.

Loading Software

Software from MITS will be pro-
vided in a checksummed farmat.
There will be 2 bootstrap leader
that you key in manually (less than
25 bytes). This will read a check=
sum ioader (the 'bin' loader) which
will be abour 120 bytes.

For audico casseite loading the
bootatrap and checksum loadars will
be longar. All of this will be ex-
plained in detail in a cover package
that will ge out with all software.

For leading mon-checkzummed
pApar tapss here iz a short program:

STKLOC: DW GETHEW
(2 bytes-F1 low byte of
CETHEW address
¥2 high byte of
CLTHEW address)

START:
GETHEW:

LXI K,0
LXI SP, STXLOC
IN <flag-input channel>
RAL ;get input ready bit
RNZ  ;ready?

’ IN <data-ippur channel>
CHGLOC: CPI <Qu3 = INX B>
RNZ
iNR A
STA CHGLOC
FET

(22 bytes)

Punch a peper tape with leader,

a 043 start byts, the byte to be
stored at loc O, the byte to be
stored at 1, - - - ete. S$tart atv
START, making sure the memory the
loader is In is unprotected. Hake
sure you don't wipe out the loader
by leading on ¥ep of it.

Toe run this again change CHGLOC
back te CPI - 336,

S
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Here are a couple of program-

ming suggestions which may be of im=
b terest to other Altalr owners.

1}  An efficient way to establish a
control counter in a program which
is already using the accumulator
{register A) and the memory address
register pair {H and L) for other
purposes {s to use the B, C, Dor E
regloter with the decrenent register
(DCR} and Jump i zero ov Jump if
wot Zere (JZ, . ° instructioms.

The desired count is first
loaded into the selacted register.
Tha ICR instruction will cause the
zaro flag to be set when the count
is exhausted and the JZ instruction
will test this conditiom.

Hote that the decrement regise
ter palr instruction {(DCX) does not
sat the condition flags and cannot
be used in this fashion. Alsc be
avare that tha DCR (E) Instruction
will not cause a borrow from regise
ter D,

2) A sisple way to indicate "end
of prograa” op an Altair without any
1/0 davices {f.s. the baszic Xit) 1»
to use the "Interrupt enabled” light
on the front panel and an uncondi-
ticnal Jusp instruction. The last
instructions are:

- e
( J JHP (o EI)

The stop switch cam be sctuated
when the light comes on and the re.
sot ewiteh will twem it off. {(This
avoids use of the machine hanging
HALT instruction.)

T. H. Schmidt
P, Bom S6TH
Stanford, CA 4303

S
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PUTI WiTH ALTAIR B3SID

by Mente Davidoff

After loadlng BASIC, you may be
ready for a lirtle enjoyment from your
Altair. Here are three short pro-
grams that illustrate some of the
thirgs that are easy o do in 3K
Altair BASIC.

The firat program wants two
strings 55 and W§. The program f£inds
all the cceurances of WS as a sub-
string. {{.e. ft finds all the places
in 5% that are exactly the same
characters that are in W$.) For
example, if S3="ABCDAD" and S$=!AR™
then the program would say "AB" was
found in $% starting ar characters
1 and 5. HNow let's lock at the
premram,

The first thing we do is inpuv S%
and NS, Motice that we can print
text in an IWPUT statement also. The
next thing the program does {s set
the variable CN te Zeros. (Remember you
can have two character variable names
in Altair 8K BASIC). CH will be used
to court how many times WS is found in
5%. MNext, we use the CHRS function
10 set Q§ to a string one character
long, 34 is tha ASCIT code for a
double quote. Next we use the ¢on-
catentanion sperater T+" to put
quotes arcund WS and 35, This is just
g0 the printouts will lock nice. Next
comes the meat of the pregram, I
ranges from 1 to the number of charac-
ters In 5%, The NIDS Ffunetion will
meturn as many characters out of
$5 as there are in W$. If these
are equal to W3, we have found our
substring, $¢, we add sne to the
counpt, CN, and print a message.

Remember that 1f the IF statement
is true, the statements following the
THEY will be execdted. If the IF
statement is False, we skip the
statements on the same line and
gtart at ethe beginning of the next
1lind. In 8K Alenir BASIC, if there is
no variable given In the HEXT state-
ment, BASIC wiil assume the NEKT is
for the most recent FOR locp. Line
90 just prints oyt how many times
we found WS in S$. This progras is
fust intended to shew what kinds of
things can be done with the string
functions such as MID$ and LEYW.

The next program shows haw you
can use STRS to make your cutput
logk rice. This pregram produces a
tabls of Pascal's Trlangle. This table
is used in propability. It is Formed
by starting with a one at the fop
arnd then adding the two numbers that
appear to the upper right and left
to form an entry in the next row. HNe-
tice the NEXT J,I in line €0 to and
both for lcops. The trick comes in
printing the thing out to leok
like a triangle. The $TRS function
is used to convert the number to be
printed to & string. Then the

LLN function is used to find out how
many characters are needed to print
the numbsr, These are added tegether
in line 90 to see how many characrers
will be used to print all the numders
in the line. In line 100 we find how
ANy spaces to print between each fum-
bar. We have 72-LL positions to fill,
and we want to divide the number of
spaces into groups. .5 Is added

to round to the nearest Integer. Line
120 then prints the row out using the
SPC function to print the correet
nwaber of spaces. The last WEXT in
line 120 ends the FOR in line 80,30
we pepeat this procedure For each
line in the triangle. The right side
doas not look as nlce az the left
side. This 1s because the terminal can
only prinr a charaster at discpete
pesiticns on the paper. Howaver, the
program still shows the genesral idea
of using the STRS function.

The third program is intended for
pesple who already knew about BASIC
on an advanced level. While
BASIC is & simple lamguage, it still
has the power to do complicated things.
This program calculates N Factorial
(N!) where ni= Nx (n-1)x {¥-2)...
dx2x1 and 0!=1, So S!m Sxuxdx2xis
120.

The progran uses the fact that
0!=1 and N!zN.{n=1)!

The FOR lewp in line 20 just sets
up things so 2 table can be printad

o

in twe columng. The subroutine in
line 60 prints out the result. The
STRS function is used to make the
sutput loock nice by having the ax-
clamaticn mark come immediately
after the number.

How for the tricky part. The
subroutine En line 4Q calculates .
Fal!. In line 40, 1Ff H=o0 then we
know E ghould be one and we
RETURH because we are dons. If

N is net zerc, Lime 50 decreases W

by one, and then GOSUE'S to line 40
again to caloylate (N=1)1 The amount
of times GOSUB'S can be executed with
out a RETURN is limited only by how m
much memory you have. I ran these
programe on a wachine with BK.

Anyway, when the subroutrine returns in
line 50, the N=N+l ypdatas N to the
value it was before the GOSUE,

F=NtF updates (N-1}! to N! and then
We return. If you ave confused
about this program, you might want

to print out the values of X and F

at line #0 before the IF statement.
(i.e. type: 4 PRINT R,F: IF N=Q

THEW F=l: RETURN}. If confusion
prevails, do not worty about iv.
There are very few BASIC programs in
which this typs of trick 1s

used, If you want to run this program
in 4K Altair BASIC, change line 60 to:
EQ PRINT W;"1s"F,:RETURN

-continued




muemew===== Haying Fun With Altair BASIC--Program Une == === = ~====

FIN

GIVE ME A SLWTENCE? THE PALN 1N SPAIN FALLS MAINLY ON THE PLAIN

GIVE ME FOME CHAPACTERS? THE

“THE"™ STARTS AT 1

“THE™ STARTS AT 35

"“THEL™ QCCURE 2 TIMES I[N “THE RAIN IN SPAIN FALLS MAINLY ON THE PLAIN®

GIVE ME A. SEMTENCE? 1 LIXE APPLEZ COOKED IN TURFENTINE
GIVE ME SOME CHARACTERS? ELEPHANT .
“ELEPHAYT* QCCURE @ TIMES IN "1 LIKE APPLES COOKEL IN TURPENTINE™

GIVE ME A SENTENGCE? A Mad LODKEC AT A CAT

GIVE ME SOME CHAPARCTERS? a

A" STAFTS AT i

STARTS AT &

STAFTS AT 14

“A" STAPTS AT I7T -
“A" STARTS AT 20

"A"™ OCCURS 5 TIMES IN "A MAY LOOKELD AT A CAT™

GIVE ME A SENTENCE?

oK
LI&T

12 PEM SEARCH FOP A CHARACTER IN A SENTENCE

20 INPUT “GIVE ME A SENTENCE"F %3

39 INPUT “OIVE ME SOME CHARACTERS'™IVS

49 CNag@ t PEM CN=NLUMBER OF TIMES ¥ws QCCUPRS [N S5
58 QAsCHRECI4Y 1 S0AaCird$e03 1 VOSe Q4+VR+0D

4@ FOP I=| TO LEI(SH)

78 IF MITCHCSS, ILLEN (WS I=WS THEN CN=CH+) ¢ PRINT WQ% * STARTS AT" I
8¢ HEXT

g¢ PPINT w3 " OCCURS™ N “TIMES IN " S@5 1 PRINT
leg GOTO 2@

oK

-continued
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i
HOW MANY ROWSE? &

1 2 3 t
1 & ] A i
1 H 1@ re 5 1
L 5 1% ¢ 1% & 1
I 7 2l 38 35 21 ? ]
i B 28 £5 e £6 28 8 1
L 9 k13 g4 126 126 aa 36 9 1
0K
LIsST

1@ FEY PRINT PASCAL'S TRIAVGLE LIKE A TRIANGLE

20 INPUT ™HOW MANY FROVSE™IR t R=R+]

38 TIM PIRs )

40 FEM GENEPATE PASCAL'S TEIANGLE

58 P(i,1)=1 ¢+ REM INITIALIZE THE TREIANGLE

62 FOP [=2 TO B : FOP J=1 TO [ ¢ P{L.JI)uP{I=NsJ=1)+PLl-1sJ) ¢ NEXT Jol
7@ PEM PRINT THE TPIARVGLE

%0 FOR [=1 TO P 3 LL=Z

9@ FOR Jm| TQO ! ¢ LL=LL+LENCSTEICP(1,J))) 1 NENT 1 REM LL=LINE LEIGTH
10@ SPrINT((T72-LL)/{142)+.5) ; REM SP=NIMBER® O0F SFACES BETVEEY NTMSERS
118 PEM PRINT A RQW

128 FOR Jui TO 1 31 PPINT SPCU(SPI;STRLLPIL.Jd): ¢ NEXT @ PRINT @ NEXT

OK

om] weABoug--21S¥E HIVLIW HLIA M0 DHIAH

HAVING FUN WITH ALTAIR BASIC--Program Three

RN
a1 = 1 1B! = 6. 4B23ITE+LS
11 =1 19! = 1e21645E¥ 17
2! = 2 20! = 2+ 4329E+ 1B
It = 6 21t = 5. (29GIE+19
a1 = 24 22! = V. 124E¢21
5t = 128 23! = 2.5852E+22
6! = 728 24! = 6s 2CQ44BE+23
71 = SBap@ 251 = l«53112E+25
B! x 48326 26! = 4. BI29IE+26
- 9! = 262880 271 = 1. QEEEPE+2S
18! = 2+ 62B88E+B6 281 = 3+ 04BB3E+29
111 = J.9916BE+OT 20! = B.B4176E+30
12] = 4. T9BE2E+08 B! = 2. $525JE+22
13! = 6. 22702E+C9 31! = B 22284E+]1)
14! = 8, TI783E+12 32! = 2.63131E+35
15! = 1. 3076TE*L12 33! = B 6BII2E+I6

16! = 2.99220E+13
7?0V ERROR IN 50
OK
LIST

18 PEM CALCULATE Nf RECURSIVELY

38 N=M+18 : GOSVE 4@ 7 GOSUB && 3 PRINT : NEXT
40 LF N=@ THEN F=1 1 RETUFN

S@ N=N+1 3 GOSUB 42 1 NsNe] : Fst*F @ RETURN
68 PRINT ETPL(N)#"Y =" ¥, 1 RETURM

0K

20 FOR M=@ TO 17 ; N=M : GOSUB 4@ : GOSUB &8 : PRINT TAB(J&)}

ph
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SoftWARLE HINTs for 8800

by Bil] fatas

When I Firse heand about S-bit com-
puters, I thought about how difficult
l2-bit computers, like the PUF-8, are
to program. The PDP=8 has one accum-
ulater, 256 werds directly addrassable
and eight instructions. Cutting dowm
on this would make a computer unusable.

The &080 instruction set is actually
much better tr . that of the POP-9.
Thete ape seven sccumulators, 65,526
words directly addressable’ and 79 [n-
struetions. Hew is fr possible ro
have all this on a computer with only
2/3 as many bit per word? One of the
most important reasons iz the use of
mpulti-byte Instructions. Any possible
address can be specified in three byts
Instructions that use the second and
third bytes ro form an address. For
ez3ze of manlpulation up to three ad-
dresses can be stored in the registers.
Decrementing (DCX), incrementing {INX)
or adding anothar number (DAD) to these
addresses are all one instruction
operatiens.

Another important thing abcut the 8080*s
instruction set 1s the srack, used
beth For storing temporary values and
subroutine return addresses. Two reg-
isters can be stored in, or loaded from
memory with & singla PUSH/or POP in-
struction. When & subroutine returns,
conditiopally or unconditiopally, ne
address needs to be specified since
the new program countar is ajways taken
from tha top of the stack. The stack
allews a programmer tc be tricky and
=legant using vary few instructions.

4K BASIC is a good example of how
compact a complicated program written
for the Alteir cen be, Some 16-bit
machinas have 4K BASIC's as good as
Altajr uK BASIC-=but, to use the same
amount of memdTy as Altalr UK BASIC, a
16=bit machine would have to have 2 2K
BASIC which fs unheard of.

BCD Arittmatic

BCD stand for binary coded decimal.
This i3 a way of storing numbers accord-
ing to their decimal digits. Four bits
are used to store each digit, so two
digits are stored in each word. Each
decimal digit [s reprssented by its
valus in binary, o 0=000C, 120001, 2=
0010, I=$0LI, w0100, 5=0101, 6s0110,
T=0]lll, 8=1000, 9=1001. This leavas
six possible configurations of digits

' which are msaningless (1010, 1011, 1100,

1101, 1110, 1111}. These wasted com~-
finations mean that BCD 1a not am
compact a way of storing numbers as

is binary. In binary, a word can have
values from 0 (all O's) to 255 (all 1's).
In BCD, a word can range from O (all 0's)
to 255 (all 1's).

Ca

The advantage of BCD iz that decimal
input and cutput are extremely easy.
With binary numbers, decimal input
invelves multiplying by 10 and decimal
output dividing by 10, If the oper-
ations to be performed on a number
are simple (addition or subtractiom},
BCD may be a more conveniant form of
storage. Simpls calculators use BCD
for Internal storage, wherswaz mora
powerful caleculaters, such as those

thet have trigonometric Functions,
convert numbers to a binary format.
The Alrafr has a special Instructien
for BCD arithmetic called DAA {deci-
wal adjust). Adding 3L=0011 00OL to

5620101 0210 will give 8720100 OI11,
30 the ADD instruction works fine in
this case. The prablem with using

ADD cceurs whenever you get decimal
carty. Cxample: 46=0100 0119 + 27=
0010 011l will give 0110 1101, which
is meaningless as a BCD number. If

a resulr has a digit greater than 9,
We waht to have the next higher digire
ingremented. Alsc, consider 1920001
1001 + 48=0100 1600 = 0110 0001 which
is 61. The carry from the low erder

;Reutine to cenvert A from BCD

digit resulted in a number greater
than 15, so the 10's digit was affected.
Therefore, only 10 was added to the
tumbar, instead of the Y6 that should
have been added. The CYI flag bie,

In the PSW, is used to remember if

8 carry oceured out of the fourth

bit, t.e., whether the 10's digir was
affected. The DAA [nstrustion is
alvays used after adding BCD numbars.
DAA, the only instructlon that uses -
Y1, locks at the number fn accumulator
A and reformatrs it as a BCD number.
This iz dome by adding 6 Lf CYl is

on, checking for a digit being

greater than 9 and if so, subtracting
10 from that digit and incrementing

the next higher digit. If the high
order digit overflows, carry is set.

ito binary. I3 bytes.

;A routine which doesn't loop takes

3 14 bytes

BCDBIR: PUSH B ;save [B,CT
OFA A ; turn carry off
MVI D,100 decimal

LOOPBC INR & ; add to BCD #
ban ; set carry iF

jaqual to 100

DR B 3 eount down
1]

JNC LOQPRC 31f €4l 15 not aqual to 100
jeontinue to
jeount down

MOV AR j}5ave rasult
3in (4]

POP B ;restors [8,¢)

RET

If anyone has a shorter solution than the above, pleasa send it in.

Challenge:

What is the shortest Binary to BCD routine?

-continyed




Hints For 8800

THE LXI TRICK

Many computers have SKIP instructions. Having mulri-word Instructisms

makes it difficult to vell how much should be skipped, so computers
with multi-word instruction are seldom provided with a SKIP Instruc-
tion. the LXI trick, however, allows the skippirg of, che &r two
words. Example: {from Altair BASIC)

ERRI:MvI E,3 iset up the erroxr #

JHP ERROR '
ERR7 : MVT E,7 ;sat up the error ¥

JHP ERRCR
ERRS:MVI  E,5 5

JHE ERROR

ERR2:HMVI E,2
ERROR:LXI  B,ERRMSG

chapge this to:

ERR3: MY¥I E,3

1 +First byte of LXIB,
ERRT: MVl E,7

1 ;Eirst byte of LXIB,
ERRS! MVI E,S

1
ERR2 MVl E,2
ERROR: LXT B,ERRM3G

If a jump is made to ERR3, E will be sat up. Then a LXIB will
be executed. B, and €, will be given garbage values depending on the
instructions that follow, and the program counter will be incremented
beyond the MVI E,7.

Another example: (from Basic)

AND: MVI A, ;set flag this is AND
JMP  DOBOOL iby setting A non-zerc
OR: XRA A 1set flag this {s OR
: ;by setting 4 to zero
DOBOOL: PRI
change to:

;eet Flag with A not O
;first byte of ORI
AND: 366 OCTAL ;XRA A does not squal ¢ so will
net equal Zero

OR: XRA A

LOBOOL : waee

Skip one byte:

MVI  A,{or other register) ;sets reglster to next op cede, 3
but does not affect the condition
codes.

CPI ; Doesn't change any registers, but
condition codes are set.

ORY A, ;Setrs register to next op code, amd

. will always reset the ZERO condi-

tion code, and carry.

Skip two hyres:

LXI B,(or other register palr)iSets register pair to following
two bytes, UDoas not affect
condition codes.

JC,JNZ,ate.

{or othar conditional Jump)
3iF you know one of the condition
codes is on or off you can skip the
next two bytes by using a JMP which
won't gat executed. Condition codea
are pot affected, nor are any
registers.

~continued
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Hints For 83470

QOther hints:
If you have the Follewing sequence:

SUBL:

shorten It to:
L1
PUSH
LHLD

SUB1:

FALL
Jme
FHLD

nuel
LANT
ANE]

H,LAEL1
H
ADR1

This may look like a fairly special trick, but manipulating return
addresses with FUSH's and POP's is a very general technigue. For
instance, say, a2 subroutine has a condition in which it wants to

TeTurn to its caller's caller and not the cailer,

¢iller’s return address will handla thls.

Conslder this:

cer
JZ

CPT
JZ
CPI
Jz
€PI
JZ.

o
»

Replace this with:

LAI
PUSH

CPI
RZ
CPI
RL
<PI

RZ
<PI
RZ

POP

"o
H

PCPing off the

sassuming [8,C] is
;Free,put the
saddress to go to
sonte the stack.

380 to TERMN if
jmatches

jaliminate TERMN
jaddress From the
jatack

Final challenge: Write a short subroutine that finds the
parity of A without using the parity flag.
in the carry flag, and don't smash any registers but A. You

can use the stack.
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Software
DNotes

by Bill Gates

‘Though the most difficult and .
enjoyable part of writing a pregram
is the design of data structures and
program flow, it is also lmpertant to
use the least numbsr of instructions
possible to perform each functien in
a program. For instance:

CALL SUBL should be replaced by
PET
JHMP SUBL unless something fairly

tricky is being done
with return addresses. The JHP is
fagter, takes one lsss byte, and
usaes no stack space. An instruction
bock on programming the BOOS ignores
this simple faet!

JMEs should be avoided wherever
possible, By rearranging code you
can often avold having an uncondi=
ticnal JWP by falling inta the rou-
tine you were JHPing to.

The begirning programmer will
uge lots of SKLDs, LHLDs, STAs and
LbAs when they are not necessary.
The stack can be used to save tem-
porary values in most cases, SHLDs,
LHLDs, LDAs and STAs should only be
uged for values referenced in many
different contexts within a program,
i.e. an 1/0 parameter or the current
1line number.

A goed technique for familiar-
izing yourself with the instruction
set iz to go out of your way to use
every instruction at least once (ex-
capt perhaps DAA). Geo through the
instruction set from time to time
and lock closely at the instructions
YU Seem to use very rarely. With
few exceptions (DAA, SPHL) all the .
ingtruetions can be ysed to advan-
tage, even In small programs. Ons
of the most overlooked lnatructions
is XTHL, When all the accumulators
have values that nust be saved and a
value nesds to be taken off the
stack, XTHL is the only instruction
that can be used,

Example: iLuchange (B,C3 with [H,L]
PUSH B sput [B,C] on the stack

XTHL iLH,L] = top stack entry =
e,c1

3[H,L) goes on the stack
FOP B ;[B,€) = original [K,LI

Sometimas the simple way of do-
ing *hings is the best. PUSH B/POP D
may seem like a tricky way of astting
{0,E] = (B,c], but the cbvicus se-
quence MOV D,B/MOV E,C is much faster.

Some tricks invelwe imstruction
aequences which at first sicht seem
meaningless. for instance: A
or XRA A, Subtracting & from ifself
ob exclusive-oring A with itsell are
the only one-byte wavs of setting
a=0, Wl A,0 must atill pe used if
the condition codes need to be pre-
served, but this is rare,

ADC A is equivalent ra f4L, ex-
cept it affects all the condition
codes, SEB A sets A= LY carpy is
off and a= if sarry is on. The
routine Dalew uses this Jact te con-
vert A as a signed integer to a_dou-
ble byte signed integer in (K,LI:

MOV L,A ;setup the low order
snow *he sign must be
;"extended” by setting H=s0
1if A=»0 and 42377 otherwise
RAL jCarry = 1 Lf 4<0
jCarry = @ if as>0
SEE & 3420 if old A was =>C
142377 Lf old A was <O
YOV H,A  ;setup the high ordar

The sequence: INE E
TCR E

doesn't modify any values, but it
does set the condirien codes (except
carry) depending on what is in 5. If
£ is being used as a flag to iedicate,
say, whether or not a Jecimal point
has been szeen, the zero Flag s set
up to do a conditismal JUP.

The subject of good decimal
print routines has been discussed
axtangively in the Altair Software
Department this week. This routine
is one of the four or five I wrote
this week -- eacn with its ewn advan-
tages and disadvantages. This one
is fairly tricky, in that it takes a
1ittla bit of looking at to under=
grand.

BL ;
iFrin? the binary unsigned number
sin (H,L] in decimal, suppressing
ileading zeros

;2% bytes (25 if saves D,E)
30N RETURN:

54 = last digit in ASCII
;B,D = 255 (all constants In
sdecimal)

;C,E = lagt digit -1

sHiL = 8

H

sUses up to 18 bytes of stack
;Total compute time up to 85
jmilliseconds

H

;IDEA: caleyiate a digie, save it
on the stack, and call the
digit calculator to calcu-
late and print higher ordasr
digits, pop the digit off
and print it.

~continued
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Gl X1 M, -1 4 SUALL b -

(] MOV i ol -
AV L0 adnee B o= s
GOPSH: DAL = vsupteact LA trom DL wetiL Ltk - 18, Carey
won't be set Ly the Last UAD when [H,L < '¥.
X b i lncroment tne count
JC LOOPEB sloop subrvracting
PUSK H 3[L] = current digit -18

;Save the current digit on the stack. Change to
JXTHL and add PUSH D at GETDIC to save [D,El.

ACHG 3DH,L) = old {4,01/10

MOV ALH ;Set zero flag if (d,L1 =4

ORA L

CNZ GETDIG sIf net geroc, print the higher order digits and

;then return here to print this digit.
MVI A, "@" + 1§ ;A = constant to add to digic

PCP B jpop the digit into C
ADD C ;A = ASCII of diglt
JNP OUTCHR ;Jump to the routine to print A and return. If

;OUTCHR ia located next, the J¥P can be eliminated.

Parity [s used as a check to
deteer errors in data transmissiom.
Each data word is given an additicnal
bit which is set to 1 if thare are
an odd number of L's in the data and
3 otherwise. When the data is re=
¢ceived the parity bit is checked to
make sure it is set properly. Thus,
if you are reading a 7-bit ASCII
paper tape with the 8th bit used for
parity, the parity of the entire &
bits should ba even.

The reascn I first theught about
a parity reurine for the 8080 Is
=hat the parity conditien code and
all the Instructions relatsd to it
{J®0, JPE, RPE, RPG, CPQ, CTE) are
seldom used, 1 wondered how dIffi-
cult it weuld be to calculate parity
if the parity flag were vesoved. A
uggr=settabls flag would be much
more useful than the parity flag. .
BASIC uses the parity flag in only
about eight places, and all of these
are special tricks, Here is the
smallest parity reutine I've been
able to write:

iEnter with number in A. 1J bytes.
1on exit, Asg and all the other reg-
sisters ayw preserved.

1Cayry i3 set depending on A's
sparity.

;Enter at ODDPPAR for carry on to
smean odd parity.

ODDPAR:  ARD A ;Meve a bit of A into carry.
RZ sIf all bits added into carry, return.
JNC QDDPAR ;If no bit moved into carry, rotats mope,

;enter at EYNPAR for carry om to
imean aven parity

EVAPAR:  ADI 200 iComplement the parity of the remaining bits

JHP ODDFAR ;Retate mors,

3

5

!‘C‘



b,

COMPUTER NOTES/SEPTEMBER, 175

GENERAL SoitWARE

by Paul Alien

Pragrammed 1/0

The coding technique for data
Input and outpur in which the CPU
waits for completion of the I/0 op-
sration is usually termed "programmed
1/0." This is by far the easiest and
most comwen way of writing input and
output subroutines for the aAltair,
and is used by BASIC and the Package
I software.

There are usudlly twe subrou-
tines for each device, One that in«
puts & character from the davice and
one that outputs a character to the
device. The input routine (INCHR)
waite for the device's input buffer
full flag to be set and then reads
the character. On the Altair, the
device status is in the input side of
the lower [/0 channel, and the data
is read from that shannel +l. Assum-
ing we will return the byte read from
the device In the A register, the
code is as follews {for am old SIOC

UpDATE INFO

A corraesponding character (byte}
output subroutine for an old (REV C)

S$I0 board is listed below.
to be output is in the A

OUTCHR:  PUSH Psw

QUTLP: IF INCHN
ANT 2Q
JZ QUTLP
PCP PSW

OUT INCHN + 1

FET

The byte

register:

;5ave the A register on the stack.
;Read tha device status into the A register.
;5ee if bit 1 is = Q.

sIf it is, keep waiting for the terminal te Finish
sprinting.

;5et back the saved output byte.
siow output the byte te the terminal.
;Return from subroutine,
Often it ig desirable to eche

the character read from a terminal’s
keyboard immediately back to the ter-

boapd--character ready bit in bit 5_): minal. The easisst way to de this it
o i
INCHR: IN INCHN iwhere ICHN is the input chanrel to ingert
ANY 40Q JTEST 81T 520 {Q means ectal). The magk 40Q is INECHO: CALL INCHR
;"anded” with the device status in the A reglster.
iThe mask (40G) selects only bit 5. right befors the QUTCHR routine and
then ecall INECHO instead of INCHR.
JZ INCHR +IF no input data ready, loop. If ve knew we wera always going to
echo the input character back to the
IN INCHN+} iRead the input byte. terminal, we could have the input
character subroutine (INCHR} "fall
RET iReturn from the subreutine. inte" the cutput character routine

Note that the input character
routine ia a "subpoutine” that could
be called many different places in a
progran by using a CALL instruction,
1.e.

CALL INCHR
CPi 15Q

JZ ENDLIN

Of course, the stack pointer
must be set, up pointing to an area of
fHemory set aside for use by subrou-
tine calls and PUSH/POP and other
stack eanipulations. This is most
easily done as follows (this code is
utually placed at the start of your
program): .

START: LI 3P, STACK

STACK:

sWas ir a carriage return?

3If so, and of input line.

;Get a character From thes terminal,

(QUTCHR)}. Thiz may be done by plae-
ing INCHR directiy ahead of OUTCHR
and also removing the RET at the end
of INCHR s an "OUTCHR" will always
be performed when INCHR is called.

=cont inued
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Light modificaticns must Le
5 ro these routines if wa want to
une #0Y 1 or modified MEY O serial
1/U voards. In these beards, the
naracter peady bit iz in bit 0 of
she otatus byte, and the sharacter
Aone {zant) bit is in bit 7. ALso,
the Sits are "active low,” that is,
a2 1l seans the bit is false and a
zere mears the bit is true, which is
just tha opposite of the way the bits
were sat on the REV ¢ board used in
the previcus examples. We could test
bits oy using an AND immediate in-
struction asz before (i,e. replace the
ANI 40Q in INCHR with an ANI 1Q and
. the ANI 2Q to an ANI 200Q) and chang=
ing the JZ's to JNZ's. However since
the status bits are in tha least and
most significant blts in the status
byte, wa can conveniently test them
by using the rotate instruction to
move tha bit im question into the
carry flag and then using a JNC in-
struction to loop:

IHCHR: IN ICHN jRead status
RAR ;Character ready?
JC INCHR ;If not, loop
IN INCHN+1 ;Read character
RET jReturn

OUTCHR: PUSH PSW ;Save charaatar
OUTLP: TN ICHN ;Read status
RAL sTest bit 7

JC  QUTLF

POP PSW ;Gat character
iback ip A

OUT INCHN+l;5end it to
;terminal

RET 1All done, return

Using rotates instead of ANIs
aves one byte in esach routine. Re—
-ember: taxing care to save sach
byte you ¢an will make long programs
significantly shorter and fasrer.’

PIO boards {often used For SWTPC
TVTs) have the status bits ™active
low" like REV 1 $I0 boards, but the
status bits are In different posi-
tions: character ready is bit 1 and
character done ls bit 0, so:

LACHR IN INCHN

AN1 2Q

JNZ IHCHR
IN  INCHE+1
RET

CUTCHR:  PUSH PSW

QUTLE: I ICHN
RAR
JHG  QUTLP
FOP P3W

QUT INCHN+1

RET

If you are confused by the use
of "masks,” here is an expianation.
[f we want to make a jump om only one
bit of the A register, we “and" a
mask with that bit on with A, The
result of the AND will be zero if
that bit was zerc, and non-zero if
the bit was one, Here is a table of
bit masks (in octal) Fer each bit
position:
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il 1 (usually use PAR to test)
1 2
2 4
3 10
4 w0
< 40
£ 0o
7 200 {usualily use RAL to test)

Hote thet bits 0 and 7 take
feweyr bytes to test than the rest
because they can be rotated into the
carry status bit as meationed earlier.

It Ia often very useful to use
bit testing and setrting in a program.
Suppose you are writing an assembler
and you want to remember if you have
seen any colons or commas on a lina.
You could use one bit In a register
to flag the fact you had seen a colan
and another bit ro flag whether you
had sean a cowma; and you could use
the other six bits of the register
for six other flags. Suppose ths
flags were kept in the B register.
Then, te set a flag (if bit=l means
set):

MOV A,B  ;Cet flag rvegister in .:\
DRI 2 ;Mark colon seen. (bit 1)
MOV 3,4 ;Save flags back

Ta reset a flag:
MOV A,B  ;Ger Flag register in A

ANI 375 1377-2
;Reset colen Flag {bir 1)

MOV B,A  ;Save flags back

To test twe flags:
MOV &,B  ;Get £lag register

ANI 12Q  ;Test both bits 3 & 1
s(colen and cooma)

JZ NETHER ;Jump to KETHER if both
3flags = 0

JNZ ONEFLG jJuep to QHEFLG Lf one
;or both of twe flags
j5eT,

To ccmplament (invert) a flag (reset
it if ser, set it if reset):

¥V A,B  ;Get Flag register
XRE 2 ;Flip {(complement) bit 1

MOV B,A ;5ave flags back

>
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HRoftware
Iyotes

by Bill Jates

Using the STACK

Zvery program written for the
5500, large or zmall, should take ad-
vantage of the stack. The stack iz a
stored 1ist of data which behaves In
a last in--first out (LIFO) fashion.
That s, PUSH D/POP D doesn't medify
[D,E] since the POP removes the same
two bytes that were just pushed onto
the stack. There are thres things to
remember in using the stack:

LY Initialize the stack pointer te
the highest locavion in a block of
free Fead/Write memorv. #s data ls
pushed onte the stack the srack
pointer is decrementec.

) Make sure that the amount of
space set aside for the stack is suf=
ficient to hold all the values (in-
cluding return addrasses) that are
stared on the 2tack at one time,
Tvery time a PUSK or CALL s dcne the
stacik polnter Is decremented by two,
s0 data pushed onte the stack will be
stored in lower &nd Lower locations.
Every POP or RETurn inCrenents the
stack peinter by twa, so the impor-
tant thing is not how many values are
PUSHed on during a program, but how
many are op at the same time.
Consider:

XL £P, STKBOT
LOOPDO: PUSH D ;save [D,E]

CALL  SUBL

RETADR:
PéP ] jrestora [D,E]
BCR B
JNZ LOOPDO

X ) DS 4

STKBOT:

SUB1: . 500 stack use
RET

He matter how many times the
above loop is executed, (D,E] will
always be saved and restored from the
same memoyy locations, since the stack
pointer is incremented by 2 by the
PUSH, ineremented by 2 by the CALL,
decremented by 2 by the RET, and de-
cremented by 2 by the PGP. (nly four
bytes of stack apace are set aside
for this program since only 2 bytes
of data (D and E) and 2 bytes of re-
turn address are evar stored on the
srack at a time. IF additional PUSH/
POPs or CALLs are done ingide the
loop, more stack space would have to

be set aside. Unless you are using
all of memory and need to compactify
as much as possible, it is & good
idez te allocate a lot more stack
space than you think you will aver
use.

3)  Unless you are being very triciy,
hevar take more data off of the stack
than is put an. This means deing
mere POPs and RETs than CALLs and
PUSHs.

ILLUSTRATION OF STACK GPERATION

Consider tha example given car-
lier. Assume that STKBOT = 200 octal.

program data

174

175 jset aside for srtack use
176 sinitial contents irrelevans
1727

200 other data

After the LXI SP, STKEOT

SP will equal 200.

PUSHs and CALLs always put 2
bytes of data onto the atack as fol-
lows:

1} Dectemant SP

2) Store the high 8 bits of data
being PUSHed in the memory
location given by SP.

3) Decrement SP

4) Store the low 8 bits of data
being PUSHed into tha memory
location given by SP. FUSHMA:

When the PUSE D is done: 5P=177,
D is stored at 177, SP = 176, E is
stored at 176,

Say RETADR = 124

When the call is domne: SP = 175,
kigh byte of Retadr = 0 and [s stored
at 175, SP = 174, the low byte of
Retadr = 124 and- is stored at L7&.

So we havae:

174 124

s o]
e [TE1 4 oun)
1

177

the return address

POPs and RETs do the 'reverss"
opgratlon:

1) Pick up the low B bits of data
in the memery location given by
the $P

2} Increment the SP

3} Pick up the high 8 bits of data
in the memory location given by
the 5P

4) Increment the SP

“Exercise: Work out the details of

how the RET and POP D in the examild
work.

Other machines that have stack
vary in the details of implementatl,
Some rachines increment the SP an
PUSHs and decrament on POPs (P1P-13).
Other machines stere before decres-
menting ob PUSHs and inerement tafste
fetching on POPs {(Altair 680). How
ever, the basic notion of a last ip-
first out list to store data and re
turn addresses remains the same.
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The way subroutines are nestes
that is, always returning to the mode
recent caller, makes the stack wery
natural for storing retusn addressed.

The fact that the stack is usey
to store both return addresses ard
data allows for soma tricky program
ming involving manipulatien of retura
addresses on the stack, of which a
few examples were given in eariler
"Software Hotes." It also causes
some trouble Rewever For subroutine
that wish to leave results on the
stack or fetch arguments from the
stack, singe the return address zets
in the way, The sequenca:

MOV CM
N K
HOV  B,M
JINX
PUSH B

was used many, many times in BASIC sp
it was decided to use ¢ne of the RST
instructions %o perform this cpera-
tion. It was coded as follows:

XTHL 3EH,L)sreturn addre
SHLD  PUSHMA+i smodify a JHP
POP H sget [H,L] back
MOV C
N 3
Hov B
IKX H
B
*

M

PUSH
JMp WMP ta return point
If only a single byte of data
needs to ba pushed onts the stack,
put the data in A, B, D, or H and do
a PUSH PSW, B, D, or H Tespectively,
followed by & INX SP. To pop off the
single byte of data 4o a DCX SP, POP
A, B, D, or H., This purs garbage
into the PSW, ¢, B, or & respectivelyl
Unless the same PUSH will be used to
store a large number of one byte
pieces of data on the stack, It is
simplest to merely do a PUSH/POP se-
quence and allow the extraneous byte
to be stored.

=continued
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3emerimes the amount of stack
stace a program requires will depend
on tha input te the program, for in-
srance when BASIC evaluates compli-
cated Sormulas. If this is the case,
a check must be done when data is
pushed on TO make sure the stack
isn't "overflowing." If it is, ei-
ther same sort of recavery progedure
must be invoked, or 4n error message
printed. The following subroutine
checks to sees if the stack is point-
ing below STKSTP.

seaves all registers

CHKSTK: PUSH H ;save [H,L]
XL H,-5TKSTP won't work for STKSTP=0
DAD SP
POP H +[H,L]
R sraturn if still ok

;here on stack overflow

If you have & subroutine which
is often pasaed CONITANT ArEUMEnts
such as:

MVI C,3
CALL  SUBL
HVI C,5
CALL  SUBL
MVI c,7
CALL  SUBL
SUBL:

By manipulating the return ad-
dress you can save one byte per call

as follows:
CALL  SUBLC
DB 3 ;put constant in
. jreturn location
CALL  SUB1C
0B 5
CALL  SUBLC
DB 7
SUBLC: XTHL ;(H,L]=return addresa
HOV C,M ;fatch the constant
INX H ;update peturn address
XTHL ;restors tha return
SUBL: . ;addreas and [H,L]

This is not & useful techuique
in oost cases, but it doss give a
good example of XTHL.

e
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“otes on Disk
Extended BASIC

A stond-
Liwvered om0
s been

s the utility
» frpmat
Kk llannosties
as Dutenved ‘12, The disk
iealer iz about 120 Dytes and can
either eeside on a PRCM, be keved

in or be leaded from ACP or paper
zape using the standard 20-byte boot-
strap.

Curembeel

Zuring ipitiallzatfion the number
of disk buffers (maximum 9) and ran-
Zom access blosie (maximum 8) to be
allocated are determined by the user.
These numbers determine the rumber
af files that can be open simultan-
sously and the nymber of random ac-
cess Files that can b¢ open simultan-
ecusly, respectively. Tha disk
irives that are to be brought on
1ine are all checked for preper for-
marting and the locatlons of free
sectors are stored in memory.

Zach floppy can store 300,000
2g (characters) of user informa-
an. The rest of the storage space
on the Floppy is used to stere the
1e structuring and srror detecrion
formation, Up te 254 Files can be
Ltared on & Sloppy and a single File
cah be up to 300,000 bytes long. A
£ile must veside entirely on a single
floppv, thus no file can be larger
than 300,900 characters.

Thers are three modes For File
acness:
1) Sequential inpuc: The file is
stored as ASCII text. Humbers and
strings are read as character strings
;n axae the epder they were typed
in or W ten out,

2)  Sequential output: Any previous
contents of the file are deleted and
cutput is done item by irem im ASCII.

3)  Pandom access: CLach record is
128 characters. llumters are written
in binary, sc integers tahe 2 bytes,
single-precision numbers 4 bytes and
double-precision numbers § bytes.
Spacial fungtions return the record
number of the curvent position in
the file (LOC) and the hirhast num-
bered record currently allocatad
(LOFY in the fila. ®EADs and P2INTS
af random seceéss records can be
intermixed. A smecific record num-
ber in the file can e specified by
a formula in Soth the ™Ea% and

PPINT statements.

All the features of non-disk
Txtendad BASIC are »ravided,

To use Disk Extended BAZIC,
20K of memory is required since the
progeam Ltself uses 15.5K and each
digk buffer and random access block
reauire ancther lud bytes.

end
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input/Output prodrams for the 88-ACH

gy Tem [urston
————

One request wa've been getting frequently is for simple machine language
programs to write and pead data on tape cthrough the 88-4CR, Listed Lelow is a
program to write and a program to raad using the 88-ACE. These program=s have
been used in our enginesring department to store lengthy test routines, and
ean be used for any type of data.

WRITE PROGRAM - 38 byres

Writing data on tape through the 38-ACR is accomplished by first spaclfy-
ing the start address of data and the end address of data., Then a test byte
(000 in this program) is written, followed by data output. The last portion
of the program tests to see Lf the program has transmirted the last byte of
data, If it has, the program jumps to the last positions In memory, and Is
observed by a change in the address lights on the front panel, [f the program
hasn't outputted the last data byte, the H & L registers are incremented by 1
and the program cutputs the next byte. This program is placed in the upper
portion of LK memory with a starting address of 017,000. The location may be
changed, but ba sure to change all jump addressas mccordingly. Aftar record-
ing data that includes program information, write down the start and end ad-
dress on the tape cartridge aleng with the name and test byte of tha program
tor identification.

Whan recording data at the beginning of a cassette tape, record ar least
15 saconds of steady Tone hafore runmning the write program {to get past the
plastie leader and wrinkles in the beginning of the tape). Also, If recording
more than one batch of data, leave at least $ seconds of stsady tone between
batchas. This program is written For BB-ACR addresses of 6 § 7.

28~ACR WRITE PROGRAM T

TAG | MNEMONIC | ADDRESS | OCTAL CODE| EXPLAMATION
LXI 017,000 . oul Load immediate HEL register pair
1 HKX ta] starting address of
2 KKK Hi| data to be written
LXI 3 ol load immediate BEC register pair
L] o Lo | end address of
5 L Hi| data to be written
NYI ] 076 Move immediate to accumulator
7 000 Tast byts to be written at beginning
T 017,01¢ 23 Quetput data from acoumulator
L 007 Data channel ¥ of 88-ACR
TEST IN Lz 333 Input data to accumulator
13 006 Status channel § of B8-ACR
RLC b3 007 Rotats accumulator left, text for D7 true
Jc 15 332 Jump if carry (D7 not true)
16 012 "
17 o017 ] To "TEST®
Hov 017,020 176 Move contents of memory specified by HEL
register to accumulator
auT T 321 Output data from accumulator
22 007 Data channel ¥ of B8-ACR
oy 23 175 Hove contents of [ register to accumularor
CHP 2u m Compare sccumulater va B reglster
JNZ 25 302 Jump 1F not zero (L # B)
2 040 \
27 017 To "NEXT"
MOV OLT,030 174 Mors contents of H register to sccumularor
MP a 270 Compare accumulator vs C register
JNZ 32 302 Jump if mot zere (H #C)
13 ouo R
u 017 I To "HEXT"
JHF 3% 302 Jusp (if L = 5 and H = C}
ECY 75 R
Al B To "END .
MEXT INX 017,040 o4 Increment roglster pair H&L
JMP 1 203 Jump
A e ] Ta "TEST"
END JHR 037,375 393 Jump {loop ta self}
376 s
To "END"
ik i) -continved
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READ PROGRAM - 4@ bytes

As in the write program, start and end addresses of incoming data are
specified Elrst. !ext, ths program looks for the test byt {600 in this pro-
gram), Once the test byte ls devected, the program inputs data and stores it
in memery as specified by the H & L registers. The next portion of the pro-
gram tests to ses if the end ™ memory address has been filled. 1If it has, the
program jumps te the last positions In memorv, and is observed by a change in
the address lights cn the front pahel. If it is not the end, then the program
increments R & L by 1 and jumps back to input amether data byts. This progeam
is placed in the upper portion of 4X of memory with a starting address of
017,000, The location may be changed, but be sure to change 211 Sump addresses
accordingly. ‘When reading data back in, the trape and vrozram should be started
a few seconds before the start of data.

88-ACR READ PROGRAM

TAG | MNEMONIC | AODRESS JOCTAL CODE [ EXPLANATION

LXI 017,900 oLl Load immedlate HEL veglster pair
L wex Lo ] starting address of
2 HHK #i] data to be read
LXI 2 Q0L Load immediate BSC register pair
4 KN Lo | snd address of
H Xt Ei | data to be read
TSTBT ¢ 3 333 Inpat data to accumulator
7 05 Status chanhel # of 88=ACR
RRC 007,010 oL Rotate accumylater right (test D@ true}
Je 1L 332 Jump if carry (D@ not true)
;; gig To "TSTET"
™ 1 333 Input data to accwmulator
15 Qo7 Data channel # of 98-ACR
<Pl 16 376 Compare immediate with test byte vs
| accumulatoer
17 a0 Test byte
JNZ 017,020 302 Jump if not zerc (test bytefinput byte)
gi gg_s’ To "TSTBT"
TEST N 23 333 Input data te accumulater
2u 036 Status channel # of 88-ACR
RRE 25 a1? Rotate accumulator right (test DR true)
Je 26 33z Jump if carry (Df not true)
27 023
o17,0%0 | o7 To “TEST"
DATA ™ a 333 Input data to accumulater
32 07 Pata channel # of 88-ACR
MOV 33 167 Move contents of accumulator to memory
addrass specified by BSL registers
Hov 3 175 Move contents of L regiater to accumulator
CMP kLY 271 Compare accumalator vs B regiater
JRZ 38 302 Jump if not zere (L # B)
a7 WL " -
017,080 017 To "NEXT
L 41 174 Move contents of H reglster to accumulator
CHMP 42 270 Cempers accumulator vs C register
JHIZ 43 302 Jump if not zero (W # C)
o wl &5 | 7o mmzxrn
Jup u6 303 Jumg (if L =B and H = C)
a7 a7s
ou7,080 | o7 To VEWD!
NEXT X 51 a3 Incrament HEL reglster palr
JNP 52 203 Jump
21 3= To "TEST"
- JHP 017,375 303 Jump {loop to self)
] IO A

@
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Software
Notes

by Bill Uates _S-)

To go with the Jecimal outrut routine siven in feptember’s fnsee, heve
is a decimal input routime. for fum, modify it se It checks for overlow.
(Hint: use the carry bit generatad v TAN)

yrouting to do decimal input (DECINE) X

sreturn result in [H,L], [a) corrains the terminacing character,

;[0,E) is smashed. Stack use: INCHR Is callel ro get a character

;in [Al. Cverflow is net checkel,

DECINF: LI H,? sinitfalize to zere
JECLOP: CALL  LNCHR  ° jread 3 char,
54 Mol isee L it 1s >
~R4C ireturn i se
g e isee iF it is < 7
aC jreturn if 30
sUT b o ;[4] = numeric value of new diait
feov 3,4 i[9,2) = (H,1)
tuw  ELL
9aD q = old [4,L1n2
JRD d T 0ld [HLIw
toar ¥ = old [2,L]#s
DAD d 1 old [#,L1%1p
I e} = new aigic
oV E,A
CAD ) ;add in the new Jdigit
Jup TECLOP ;get more digita

Teliminate for octal input

The simplicity of leading BASIC inte an #ltair is important, since pecple
without PROMs or BASIC on BQY must load it every time they power up their
sachine. Here ape the details of how this process works: .
(ALl numbers are octal) . \ )

The format of a binary tape of BASIC or a monitor Is as follows:

leader = 17% currently
last byte of checksum loader (311)
next ta last byte of checksum leader (172}

. intermediate checkeum loader bytes

second hyte of chacksum loader (61}
first byte of checksum loader (363)
gap of null characters (Q)

<chetksum data bleck -~ up to 236

data bytes per block»

<addirienal checkaum daca blocks
until all program data has been given»
<checksum go block>

theckaum loaders can be loaded inte most pages of memory depanding on lo-
cation 2 of the boot and which checksum loader is on the tape. The checksum
loader for 4K BASIC and the Package I moniter starts at location 7400, The
checksum loader for 8K BASIC ararts at 1Tw00. EDxcept for bsing relocated,
these loaders are {dentical.

continved \/J
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{hecksum data block:

74 start charaeter

sumbar of data bwtes in the block (@=258)
Lower 8 bits of storare addpess

Wigh 8 hLira
<data bytes>
checksum byte = summation without carrv 2F all iwites
in the bleex except the 170 and count
snecification

Checksum: go biock

170 start character
lower B hits of address to jump to
hiegh & birs

The data block for locations @ threugh 376 is the last data bleck on the
tape so the bootstrap lcader doesn't have to ba keyed in agsin when checksum
errors oceur, unless the checksum errer {s on the final data block.

BOOT STRAP LOADER
start at lecation zero

o/ LXI H,
number ofF bytes in the checksum loader
page number of the checksum loadsr

Set [H1,L] to point to the last locatiom
in the checksum loader + 1.

3 LXT SP,3TKADR  Sat [SP) so returns come back to this
Location, After each returm [$P] Is veset.
&/ ™ [} See if there is a character, amd looo
. PAR if not.

RC .

2/ .IN 1 Read a character and see if it's leader.
CMP L {Lead character = number of bytes in the
Pz checksum loadse)

16/ OCR L Store the data in the next lower locatiom,
MOV M,A and loop uniess all bytes have been read.
RNZ

2y PCH L Start the checksum loader at its beginning.

22/ STKADR: DW LOPAPR
The stack polnter points here, so this
glves the address returns branch te.

This boststrap leoader has several advantages:

1) Leader is allowed,

2} Only 20 bytes need to be keyed {n.

3) [t automarically starts the checksum loader, so ohly
one tape neads to be entered.

4) It can run from Read Only Memory.

5) It starts at a cenvenleat locaticn {zero).

%) It ia essily relocated by changing the addrasses at
locations 4 and 27,

7] To load different checksum loaders, only location 2
needs to be changed.

I've written a bootloader that only takes 13 bytes of keyed-in data, but
anythling smaller than 20 bytes isk't easy to use.
no
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SOFTWARE NOTES
witi-Precision Arithmetlc iy Bill Gates

On the 8080, multi-precision unsigned aritbmetic is made easy by the carry
Jit and Lts affect on the inatructions "ADC" and "SBB". Unsigned arithmetic
treats all numbers as positive, with all zeros being the least number, and all
»nes being the highest. Adding and subtracting memory addresses is the most
somson form of unsigned arithmetic. Multi-precision arithmetic must be used
ihenaver the range of valuss desired is greater than that accepted by the arith=
netic unit of the computer you are using. The §030's arichmetic units accept
2-8 bit opsrands, one from the [A] register and the other from 8, C, D, E, H,
L, contents of address in [H, L] or the byte following the aritbmetlc instruc-
rion (immediatemcds) se anytime values grester than 235 are to be accepted,
mlti-precision arithmetic must be used, UDCKY, *INX" and "DAD* allow l6-bit
uantitiss to be added to, or subtracted from, so 16~=bit arithmetic could bs
sonsidered aingle precision. However, tha lack of any 16-bit arithmetic in-
itructions that uss carry to affect their result make it more appropriate to
sonsider l6-bit arithmetic mylri-precision.

;16-bit unsigned #dd (H, L1 = [, EJ + (H, L]
ADDISU: DAD D
scarry is set as an ovarflow indicator

392-bit unsigned add [D, E, 8, C]1 (M + 3, H + 2, M+ 1, H)
ADDIZU: MOV A, C
ADD M

MOV C, &
INX H
MOV A, B
ADC H
MOV B,
X H

A is returned as an overflow
MOY A&, B
A

sindicator

ADC
MOV E,
INX H
WOV A, D
ADC M
WOV D, A
RET

-

118-bit subtract (4, L3 = (D, EJ - [4, L]
SUBLG6U: MOV A, E
SUB L

WOV L,
v 4,
$BC H
MOV H, A
RET

o>

jearry Indicates that [, L] was greater than [D, E]

332-bit subtract (D, E, B, €1 = (W + 3, M+ 2, M+ 1, M} - [D 5 B, (3]

SUB32U: MOV A, M
SUB C
MoV C, A
X H
MOY A, M
SBC B
MOY B, A
N H
MOV A, M
SBC E
NOV E, A
INX #
MOV A, M

$BC D

OV D, A

RET

66
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jcarry indicates [D, E, B, ] was preater than (K + 3, M + 2, M + L, M)
;8dd 8-bit [A] te 16-bit [B, C] unsigmed. Result in [B, )

ADBLEU:  ALD C
MOV €, A
ADC B
SUB €
MOV B, A -
;no overflow indication is given

Signed Arithmetic

In signed arithmstic (2's complement) half the nunbers are treated as
negative and the >ther half as positive. A L followed by all zeros is the
smallest number. ail 1's Is the largest negarive tunber (-1}, and all 9's i=
the smallest positive number. A zaro Followed by ali opis iz =he largest num-
ber, liote that the absolute value of the smallest number (& one followed by
all zeros) is larger than the largest number. This creates an overflow case
for negation, and makes subtraction tricky if this special case is handled.
This "special' negative number is -32788 If 16-bit signed arithmetic is used.
This highest 16-bit signed number is 32787,

This signed format 2llews two numbers to be added through a simple’ DAD.
The only complication is checking for overflow. The table below gives the
different possibilities Ffor adding signed numbers:

Arg 1 Arg 2 ctarry Sign of Rasult Overfiow
1 pos pos off neg yes
2 Do3 pos off nos no
3 pos neg off neg 0o
L] pos neg Qn pos na
H neg neg on neg no
] neg neg on pos yes

Overflow only occurs when the result of adding two positive numbers jg greater
than 32767, or the result of adding 2 negative numbers iz less than -232768.
The formula: (® means exclusive - or)

Sign of arg 1% sign of arg 2 @ carry @ sign of result is 1, if and
orly If overflow cecurrad. Subtraction is merely a negation follewed by an
addition, umnless -32768 is being subtracted (i.e, =30 = {=32768}}, in which
case no negation is necessary, but the sign of -32768 as an addend must be
positive,

;16-bit signed negate (H, L] = -[H, L}

MEGIGS:NRA 2 ;get negative [L]
SUB L
MOV L, A
$BB H
SUB L
HOV H, A ;[H) = ~[E] - borrew if any
SUL 128 ;908 Lf -32768 (decimal)
ORA L swith (] = 128, [L]1 =0
RNZ 11f not, retuen
-JHP OVERFL soverflow here

i16-bit #igned add and subtract (K, L] = [p, E] = [K, L]}

SUBENT: CALL NEGIGS jentry from subtraction
ADDLES 1 MOY B, H ;MSB of [B] = sign of arg 1
SBZENT:DAD D jde the add

RAR 3488 of [A] = carry

¥RA B sXOR in aign of arg 1

XRA D $XOR in sign of arg 2

XRA H $XOR in gign of result

RP . sreturn {f MS2 B

JHP OVERFL jotherwige there was overflow

~continued
67




Software Notes
ssubtract [H, L] frem [P, E)

SUBLSS:MOV A, H sis it -227687
SUI 128
ORA L
JHZ 2UBERT 31F not, just negate and add
HOY B, L ;say sign is posirtive
JME SBZENT 3de the add

USR Poytines
There are two ways for a "USR" vourins to get the argument passed to it
as a sigred Imtager in [P, E}. The sasissr is to use a CALL foliowed by
the two byte address in locations 4 and §, The only disadvantage to this
Is that it has to be changed when you get a new version cof BASIC, since
the address in locations % and 5 changes from version to verzion. The
altarnate way s long, but deesn't have to be changed when you get a new
version of BASIC. It La: LXI H, BACK LC

PUSH H

LHLD &

PCHL
BACKLC: rest of USR routine
Here are & oxample USR routines written for 4K and 8X BASIC. In Extended
BASIC, the argusent ls passed and returied In {H, L1. So appropriate mod-
ifications will have to be made to use these with Extended BASIC.

#1 Function: turn Lnterrupts ON if argument s negative.
turn interrupts OFF if argument ls posltive.

GALL ¢address at lecation 4>

MOV A, D ;get argument high order

ORA A isat MINUS if negative

b1 ;aasune positive

RP seeturn LE g0

El ;otherwise, turn interrupts on

#2 function: Delay for Ll1.5u seconds * argament + ovearhead

CALL ¢address at location 43

LOOPDL: DX D jdecrement the argument

MOV A, E yis (D, E] = 07
ORA D .
JHZ LOCFDL 34f not, continue looping
RET

#3 funetion: Exesute instruction ov instructions in [D, El. Return
value of [Al. . -
CALL address at location 4 § get argument In (D, EJ.
XCHG
SHLD INSTRS
LXI, HO isave the stack pointer
DAD SP
SKLD STORSP + 1
LXI SP, PSWLOC + 1 isat up to read the USR ac~-
POP PSW soumilators, fetch the USR
POP H jacoumulators
PP D
POP B

THSTRS: 05 2
PUSH B ;store the USR accumulators
PUSH D
PUSH H
PUSH PSW
MOV B, A ireturn the contents of [Al.
XRA A 1as the result in [A, B]

STORSP: LX¥I 8P, O irestors the stack pointer
LHLD & seonvere [A,B] and re-enter
PCHL ;the BASIC program

PEWLOC: s @ jthe dccumulators can be et

sun »nd examined by using
$PEEK's and POKE's on these
;locations

~continued
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#u function: dispatch to one of sevaral subroutines dependliug on the high

B-bits of the arpument

CALL ¢address at Location 4>

LXT H, TBLLOC
WYL B, 0
wOv €, D
DAD B
DAD B
HOV A, H
INX H
' MOV H,
MO¥ L, A
PCHL

TBLLOC!: bW UUSRZER

DY USRONE
DW USRTWO

Note on allowing interrupts

spoint at dispatch table
iget dispatch offset

3in (B, ]

iadd in 2 ® offset since
jtable entrias are 2 bytes
sFetch the dispatch address
jinta [H, L]

sdispatch

;address to zo to on zerc
jon one

To allow interrupts & program nust dlways leave l6-bytes of fres stack
space. If multiple interrupts can come in 16 *(maximum nurber at once)
bytes must be left free. Alsc no tricks involving INX SP or DCX SP can
be used. The third exanple USR routine is not Interruptible, since an
interrupt following the LXI SF would not work.

S
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3ot Machine Game
For MITS BASIC: e

This program is written using the combinations and nercentages sug-
gested by Donald D, Spencer on pages 219-223 of hig Book, "fame Playing
with Computers'.

SLOT MACHINE IS SET UP WITH 3 REELS, 20 SYMBOLS EACH REEL:

REEL 1 REEL 2 REEL 3  SYMBOL  EQUIVALENT
&

CHERRIES 4 =

ORANGES 5 4 7 [} 2
BELLS 4 3 H 1 3
LEMONS 3 2 4 ’ 4
WATERMELONS 3 1 3 * S
BARS 1 1 3 $ 6

PAYOFTS ARE AS FOLLOWS: (A = ANY SYMBOL)

COMBINATION PAYOFF NUMBER OF POSSIBLE WAYS
= A A 3 400
- = A 5 240
o o $ & 20
1 1 0 3 168
+ ¥ ¥ 10 24
- + $ 15 3
0 (1] 0 1] 140
+ - * 20 El
$ $ H 200 1

PAYOPF AVERAGES $70.49 FOR EVERY $80 PUT IN; NET LOSS IS $9.51; THE IIOUSE
MAKES 11.89%, [CASINOS ARE THOUMHT TO MakE BETWEEN 3% AND 50% WITH THE
AVERAGE BETWEEN 11% and 12%).

EACH TIME THE REELS SPIN, YOU ARE BETTING A DOLLAR. THE PROGRAM ES-
TAELISHES THE REEL EQUIVALENTS WITH RANDOM NUMBERS, PRINTS OUT THE 5YM-
BOLS, THE PAYOFF (IF ANY), AND SUMMARIZES YOUR FINANCIAL POSITION AT
THAT POINT. (REMEMBER IP YOUR WINNINGS ARE $20 AND YOU WIN A 35 PAYOFF,
“OUR NEW WINNINGS ARE $24--325 WINUS THE DOLLAR YOU BET.)

THE PROGRAM IS WRITTEN IN "MITS"™ BASIC AND USES THE FOLLOWING VARIABLES:

K PAYGFF COUNT

L LOSSES (MONEY PUT IN)

N NUMBER OF RANDOMS IGNORED

P PAYOFF

q EQUIVALENT OF ALL THREE REELS
R(3) ENUTVALENT OF INDIVIDUAL REELS
5(6) SYMBOL EQUIVALENT TABLE

1 WINNINGS (TOTAL PAYOEFFS)

LY “FOR™ LOOP CONTROLLED VARIABLES
H TGNORED RANDCMS

2 DECISION

R$(3) SYMBOL FOR INDIVIDUAL REELS
$8(6) SYMBOL TABLE

1'd like to say something brief about MITS Basie: 1! think 1t's great!
Counents have been made about it being slow and about certain <lumsy
features, but the agility to play with bits, to sense ports and to use
single ASCIT codes is long overdue! 1 hope the use of "INP" in this
program will encourags other programmers to work on new data inout
nethods (especially for gumes). Having to "hit return” after each entry
is a drag!

“continued
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[RE]
120
130
140
130
160
170
180

200
210
220
230
230
250

270
280
290
300
Ng
320
330
340
350
360
370
330
350
400
410
420
430
440
450
a6
arc
480
430
500
$10
520
530
540
550
560
570
580
590
800
610
620
630
B4
650
660
670
660
690
100
no
720
730
T4Q
750
760
770
780
790
ago

. B0

rL Reprinted from the Pebruarv, 1976, issue of Interface Magasine. ]

DATA = U1 0 + 5
FOR X = 1 TO B READ S%(x1.3(X) = X NEXT

IF NOT (INP(O}(128) 3010 120

QUT 1 12

PRINT 1AB(8). 20007 SLOT MAGHINECC((C” PRINT FRINT
N = INTiSQU*RND (81 + 1

FORX =1 10N Z = RNC(8) NEXT

PRINT ' PRESS THE SPACE BAR 1O GET REPEATED
PRINT * REEL SPINS. IEACH SPIN COSTS YOU 81 )
PRINT PRINT "PRESS 'Q WHEN YQU RE READY TQ QUIT ~
PRINT PRINT “"PRESS ANY QTHER KEY TO GIVE YOURSELF
PRINT * ABREAK THE SPACE BARWILL GET YCU~
PRING "GOING AGAIN  GOOO LUCK!

F NOTUNPUT) = 32 OR INP (1) = 81) GOTQ 230
FINP ) =81 GOTO 750

L=L+T1

FOR X =1 TQ 3 R{X)= INT(20"RND(8) + 1:NEXT
IFR{1}¢ 8 THEN R(1) = 2:GOTO 330

IFR(1IQ10 THEN R(1) = 1 GQTO 330

IFR{TI(14 THEN R{1) = 3.GOTOQ 330

IFRICT? THEN R = 4 GOTO 330

IF RGO THEN R{Y} = 5:GOTQ 330

A(1}=6

IFR(2) 7 THEN R{2)= 3.GOTQ 390

1F A2} 13 THEN R(2) = 1.GOTO 390

IFR{3) 17 THEN Ri2t= 2 GOTO 390

IFR{2) 19 THEN R12) = 4.GOTQ 390

IF R(2} =19 THEN R2) = 5:GOTOQ 190

Ri21=6

IF A(3) { 8 THEN Ri31 = 2.GOTO 440

IFRI3ICI2 THEN Rid = 3 GOTO 440

IF Rt3)§1 7 THEN PR3y = 4 GOTQ 240

1E R(ICH2 THEN Re3) = 5 GOTO 440

Ri3t=8

Q=100"Ri1+ 10°R(2) + R{3)

IF Q=668 THEN P = 200:GOTO 550
IFQ=555THENP = 20 GOTO 550
IFQ=222THENP = 18 GOTO 55¢

IFQ =556 THEN'P = 15GOTO 550

IFQ=d44 THENP = 10-GOTG 550
IFQ=332THENP= 8.GOTQ 550

IFQ=226 THENF= 5.GOTO 550

IFINT(Q/10) = 11 THEN P = 5:GOTO 550
IFINT(QI100Y= 1 THEN P = 3‘GOTO 550

P=0Q

FORX=1TO3FORY=1T06

IF R (X) = $(Y)GOTO 580

NEXTY

AS(X) = SB(Y1I.NEXT X

W=W4+PIFP=0GOTOBI1D

KaK+t

PRINT PRINT “REELS. TAB(9)R$(1).TAB(12):R$(2) TAB(1 5% A%(3)
IFP=0GOTO 700

IFP=200GOTO 860

IF NOT (INP(0)128) GO FO 540

QUT 1.7'PRINT “"PAYQFF. §'"P.GOTO 700
FORX=1T075

IF NOT (INP(0}<1 281 GOTO 670

QUT 1.7 NEXT

PRINT “JACKPOT! 1111 3 P

ON SGN(W-L) + 2 GOTO 710,720,730

FRINT “SQ FAR YOU'VE LOST § L-W-GOTC 740
PARINT SO FAR YOU 'RE EVEN "-GOTO 740
PRINT SO FAR YOU VE WON § W-
PRINT.GOTO 230

Slot Machine Game

PRINT'PRINT " TIMES PLAYED" "L PRINT "' NUMBER OF PAYOFFS: K

PRINT VAMOUNT PAID § W
ON SGN (W-Ly + 2 GOTO 780,790.810

PRINT “TOTAL LOST § .L-W-PRINT "WANNA TRY AGAIN. SUCKER?" GOTQ 9999
PTINY YOU BROKE EVEN. TOO BAD. " PRINT " THE NEXT ONE MIGHT HAVE "

PRINT ~BEEN THE BIG ONE' " GOTO 9999
PRINT “TQTAL WON: $ . W-L PRINT - YOU BUY THE DRINKS?

9999 END

oK

N

@
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MAINTENANCE SOFTWARE

Maintenance sofrware serves two primary purposes. Tirst, it aids in
identifying problet areas that exist within a computer system. Second. by
not finding any problems, it ghould give a high degres of confldence in the
system. With these thoughts in mind, we use several di fferent programs in
the process of checking out repair and production computers.

Lat us consider how one short program can be of use in this regard.

TAG MNEMONIC ADDRESS OCTAL CODE EXPLANATION
STRT IN 5.5% 000,000 333 Input sense swirch data
(I/0 channel 377}
001 31T 1o the accumulator
5TA 100 002 062 Stores the contents of
the accumylater
003 100 in memory location 100
{octal)
oQu o00
JMF STRT =1 303 jump to the start of the
progran
096 Q00
007 000

This program reads the gense switches (AB through AlS}, than stores the infor-
mation in memory locaticn 100. Thus, when memory location 160 is displayed,
the data lights should reflact the positions of the sense switches. For ex-
ample, if switch AS were up, Then D0 would be on. Or if Al5 was down, then
D? would be off.

¥hat this program tells the technician depends on his knowlsdge of
the computer. If the fachnician has trouble antering or checking the program
in the computer's memory, he knowa the proper partions of the /C board, CBU
board, and memory boards to check for the problsam.

Afesr loading tha program, he should then single step through the
program, By cbserving as 1t execurss the progran stap by step, he can often
identify a problem area ¢n the CPU board er on the D/C board. .

The last thing hs does is to run the prs-gz'im. itéppiﬁg to exanina
the memory for each of the sense awitches, This assures proper sense switch
reading, which is necessary when loading BASIC.

If the program falls to sxescute properly, the technician then begina
his treubleshocting in the appropriate area.

If the program will run and single step, bur yields the wrong data at
mamary location LOO, he has several possible problem areas. First a visual
inspsction is made on the CPU board to verify R9 through RL6 ave 4.3K ohm
registors and 1C™Q" ig a TT 7ul23. Next the timing relationship of #1 and
#2 are checked. 1If this checks properly, he will then check the logic on the
D/C board, starting at 1C"U™ pin 8 (a logic Low level that has a high going
pulse when the sense switches are being read).

If the computer will operate correctly when either ruaning or single
stepping, but not both, tha technician should begin his troubleshcoting on
the CPU board at 1°"R" pin 8 (normally high; goes low to snable DI data bus)
and chacks logic lavais of 1C"0", If the CPU chacks out, he will then pro-
ceed to the appropriate area cn the D/C board to continue his troublesheoting.
1f improper operation rasults in weiting alternating birv patterns through
memory (usually 071 with 000) he begins his troubleshooting with LC"0" on the
CPU. These problems arse gemerally caused by impropar enabiling of the DI data
bus.,

A3 <an be seen, this program while short can be of great banefit to the
technician., It alds him in identlfying the area in which o start his treuble-
thooring. If he fails to find a problem, he feels confident in the proper
oparation of the majority of the computers circuits. He {s now ready to use
more complex programs in checking out the compyter,
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ALTAIR DISX TEST PROGRAMS

. by Lok a1
Lrsbesl beow stre wome Aftatr Hisk [est progrom that will cireck ot all e r—

( the ouemal Tusctiuie of the Dlsk Hrive,  liese choeck-oat provedures widl also
be included fn the Altair vish Tieory of dperation manuai.

Al

Lisk Reud/Write Jest Program

Tais program writes data on disk on sector ¥ of the track it is
pesitivned on, then reads the data back, stores it in memory,
then outputs it To an [/N0 Jevice., [t is used for testing all
reud/write functions,

KWRITE: The numiber of write data uvies is set by tne
pesicion of the sense switches (maximum of
IlMg). Krite data consists of: -

ist byte = 3773 (D? = 1 - sync bir)
Znd byte = data on sease switch
3rd byte = 2nd « 1

dth byte = 2nd - 2

“n"th byte = 001
last brte 2 DO

I'f sense switch is set to @94, program wiil stop.

READ: The read Jata is stored in memory, starting at
address 001,236g and consists of the data written
by the wrice program

QUTPUT: After the vead program, the Jata is outputted to a
terminal (Teletype, CHT, etc.). The output program
is set to output en chamnel 1. To sbtain a useful
output pattern, change the se¢nse switches until a
desirable pattern is printed. The characters printed
will congist of all printable ASCII characcters in re-
versed order (as in 987654321 and zyxwwvu . . . ),
This pattern repeats Ltself and is easily observed
for errors.

Stepping Program

This program gteps the disk head oet 77 vimes to track # and then
in 77 times to track 76, continuously repeating with the computer
in the run mode.

This progran ts useful for testing che disk enable, MH status, track
¢ status, and stepping functions of the disk.

While stepping with this program, the head is unloaded, so it may
be run continuously without wear on the read/write head surface.
A squeaking sound caused by the head load mechanism is normal in
this tesc.

Te loop with the read/write program, ses next section.

. For stepping program, disk drive sddress of ged is used. To change

disk drive tested, the address is contained in location (001,001).

Looping With Stepping Program

To check the read/write wnd step functions simultanecusly,
the twe programs may be run together by changing:

1) Data in locations (000,154) ard (000,155} to 037, 001
as indicated.

2} Data in location (001,034) to 303 as indicated.

-continued
7




Disk Test Programs

Start the progrnm at (001 a00) , the starl: at che stepping
program.

The disk head will step out to track 8.

The head will then load and a write/read will occur.

The head will then unioad and output will take place. u

After output, the head will step in once, starting
the write/read sequence again. After this repeais
76 times, the head is stepped out to track @, and it
begins again, x

NOTE: 1) For read/write program, disk drive asddress of

L] P@ is used., To change disk drive tested, the
address is contaimed in location ({000,001) and
(000,150 .

2] Output device addresses are in locations {000, 133)
{status) and (600,141) (daca).

REAL/WAITE PROGRAM

oCTAL . Lo .
{ THG Imnnuc ADDRESS _COOE EXPLANATION MYL(B) | 7 doe  store in rog.
| — Tors 200 | UNRDA" mask
I HVLEA) 000,000 ofe NOF | 76 000 ,
! 000 | Disk drive address - wop ] I
Lo 7 R} R5ECT o io108 133 | Ramd sector Lesi
| : 1 9L0 |Disk comzroller anmbis channsl 101 011 Sector puaition channol
D | oW a g7 351 . 102 378
; i S ¢ | Lot hend bic 103 M0 8 sector
i T & in JHT tojoa 502 - Jump if pot stare of § sect.
i i 7 011 |Dlsk funcrien control channal : | 108 ot w asecT
cWRTEP . IN 10§55 |input ¢ of byter to ba written 1108
: i 1L 8§77 [Sensw switch ST Ul s e s!s Start of "SAEA" test
ALY+ (A) 17 117 [Stors 1a O rm | U0 910 sk atacus channal
W 13 0% AMAGAL/(B) | MLl 240 Test for "NADA" scatus
! 1 37 byce Juz 112 302 Jumn if “NRUA® false (1}
U] 15 ®de [Score in “B* weg. Ul 07 co "ApTST
16 0D} | "ENWD" 33acus mask .4 oe]
HSECT ™ 4T 533 [Mrike seetor test ' ™ |18 333, (npul Tead Jdets
20 011 |Sectar posicion chanmel . 116 O1*  Disk dats channel
cp? 2l WS . MOV(H}e(R) 11T 16T Seore Juta in semory (IsL}
22 300 [P sect IRtL) 120 0S4 | Incresent L veg. (ses addr)
Bl 23 302 | Jusp ll mag atart of F sect. Jug 120 %02 : Jump L L orek. 4@ °
24 017] |t "wsicT 122 7| i ta RUTST
. 2% oo 121 vou
L] % 018 MOMTA)(B) - | ove 377 bree te acon
77 200 Inrite snable bit out 323 dbawnablo divk by mqm toghe 1 on
0 52 126 010 U7 to didk smaple chan. (end of read
i 3L 0Ll |disk fusctios congrol casnnwl srart of outpat)
FET 31 333 |Phrst byte cesc [RITCIERY 127 041 . Lowd 1ML With:
33 010 [Disk status chamasl 130 736) SteFTing ddir of Jata skofed by resd
! ANACA) 7 (BY 11 240 | Test for "EMMD™ stacus . l prograa
M 35 302 |Jump if VENND" falss (1) : 13 ;
56 Aszy jo VPN ' . ! :
; 100 j oSt o m 132 585 1 Test output devics for Busy '
MOV (A} (D) W 172 {Mova 377 into weaum. . : . 133 000 i Stetws chma. of camminal
H ot 41 3235 |Outpur first brty H bomg 134 007 ! Test it F, rotace inte carty
41 012 [Gisk dags channal H 3€ 135 332 ' Juap EF caery (it 8 v 1)
ENDAT i} 41§13 |Sesre of write data SsquaRce 3 136 132); te “OTST
1d 010 |Diek svatus chaanel 1 .+ 137 ooof, .
i W5 240 (Test for "ERND" status l | M09 | Mo 1767 Move daia From men(iieL) '
H F[T3 16 302 |Jump if "ENW fslse (=1} T Dutput data
&7 943| |to “woAT } Dits cnansal for term .
I 10 000 ‘ I o " Increment L regisier
i WOV (A)(C) | 51 IT1 [mowe "DATA" byve to mesa. poom Jump iF L rag # O, cutpus anothef Lyto
[ 53 325 | * o HOTSTY
: £1 012 |Dlsk data hannel @
SCALE) S8 GL5 | ecresent."OATA® brte 'y
' L §5 302 [Jump LE dasm byea ' i ;
| 56 (43| |t “WDAT", writs ..mm byce PoouT i Eanble dish
H $7 ml ' ‘ :
| gt m da 333 |Szart of zere hyu i Y
5L 010 |OWLDUT Faquence | NOTE To “LAW
| ARALAIERY 62 240 |Test "ENEI" (nu byve writtem] L .
IHT I 3 300 Jump if "DWD” false
| s 080 To wIT
6% 000
NRACRR(AY 1 66 257 Ieros sccumlster H
o b7 323 Output 1erd byts : voofor R/N-scep devp change
70 Q12 Dlah daca chammel (898 of wrice, | e s (0 84) 0 05T
of twad) {060, 1851 ta 001
L o7y 4 tesd Il e with: S
P

mn "!61 Seapcing aldr. fo sgore rwad dats

~continued
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Disk Test Programs

LNABLE LESK @
ARG LOAD HEAD

{ 200,010
INITIALIZE REGISTLRS:
L} + T qASK

RUGC v ELA OF BYTES TO BL WHITTLN
REG Lr « FIRST SYTF WRITTEN (377)

{100,226

TURE WRITE
i CIACUIT oW

(900,048} wq 1E FiRST

BYTE (377)

(200,043)

WRITE DATA OYTE
FROM "C" REGISTER

DECREMENT ©
REGIITER
{ 000,055 )
13
g EG o @
" "

YES

( gne, 060 )

—— r
85 WRLTTEN ( 800,066 )
POR_REMAINDER o WRITE
IF SECTOR [ |

£000,071 ) !

INITIALTZE REGISTLRS
& L REG « STARTING ADDRESS FOR
STORING RCAD DATA LN MEMORY

& AEG + "NRDA" HASK

ygs  CO90,LS ) IKPUT READ DATA

AND STORE IN MEMORY
(ADDRESS SPECIFIED BY
He L}

5 STER WITI STARTING
ADURESS OF ARAL IMTA STORLD [N MEMORY |

e ———

QUTPUT PROGRAM

[ i ool

Fremernmemo e

= e e

TRCAENEHT |
REGISTER
€ 000,321
00
had U hperstans, T2
:
( 000,1243
DISEARNLE
DESK DRIVE AMD
IS LE|

TR '
FROGRAM

!
(400,140 } &

f OUTPUT ATA FRUNM MMORKY [
| ABUR. AS SPECIFIEQ BY N » L REG |

000,343 ) IncreweNT L

REGISTER

H FOR /W LOOF ONLY

[
B

.-cﬁntf nued




Disk Test Programs

16

. LRI TRRTTTTESY

e MYLIAL 0P, 300
L
T H
3
408 ©oMIE) 1
- 5
sout B} ]
T
ANt 19
1 1
Lt [RE
113
s
VLAY 1§
Y
o P17
| 2
PCR(E) KL
N I
[
o
T ™ ;]
24
ANE 2t
R 30
e 3
3
1
0P | NOP o34
' op | 55
wop 156
SEN [ ia?
0
a1 a“
41
anz 41
4
iy
HVI(A) 46
I
out 50
. 5L
INR{EY 52
WA o3
54
P/ (E) =
T .54
i
! D80
e 5L
62
63
64
5
5
57

[ P

SIPT G Sk

A

c LAPLARR |1

am

M0 sk arive addr #

323 Output fdara-pe#) to

030 Disk CTRL anahle channel

036 Initializa E register

L5 w77 [numbar of seps & 1)

333 Tast “MP szatys blt (move hend]
010 Disk stacus chansel

MHe Tt

01 mask
502 Jump LT UM false (D1s1)
To “80UT

323 Quiput {dat
011 'Disk fvagtion contenl chasnel
015 Decromdac step coumteT (£ Teg.)
101 Jusp AFE TR A O

006 to CSOUT

335 | Test for track # status
010  Oisk sistus channel

M6 Test

100 DS wesk

302 Jusp LE crack # falie (D8=1)
o:s} T M1

o001

000

000

000

533 .Test "MH" stactus bit (move hesd)
010 1 Disk scatus channel

346 Test

002 . &) mask

302 Jump if "HH* fulze (DI=D)
os'r} so VSINT

0ot

a76

o0l Bic D= L

325 Outpuc (Dste 001} to

1L Disk functisn control chanasi
034  Add 1 to& "E' Peisesr

- Loag™
3 (Jump LEE" reg. = 76
Q04| to “maE"

4..Change £¢ 303 for Seap + /¥ loop

CSERE Y g i

ExAnLL NASK
NIl

|

{003,022

{001,054 )
JP

FICIN TR

€09:,0L5)
STEP HEAD Ot

(001,021}

001,013}

.......

v
s
PROGRAM.

PROM STEP OUT PROG. OR
QUTPUT #ROG.

{001,057k

(004,353

(001 ,048)

STEP TIEMD 10
1T

{095,082)

{ot1,061)

JUNP TO BEGIMNLNG CF
STEP QUT PROGRAM

@
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Software initialization of Parzlle]
and Derial /0 Boards

By Patylek N, Godding

In an attempt to encompnss as many different appli-
catlons as possible, MI'TS has created two new peripheral
interface boards, the 88-4PI0 and the 88-.310. The
boards are extremely versatile, which nas led to some
confusion in their software intialization requirements.
This article will help te eaplain the software operation
of the boards.

88-4F[Q
NOTE: All address references sre in octal.

There are two sections in each port, "A" and "B,
and three registers in each section of each port: the
Conitrol Register, the Data Direction Register and the
Data Register.

The Control Register is always accessed by 20 even
address (address line A# = P). Assume an 88-4P10 with
only one port, addressed at searting location 020, In
this case, the A" Section Control Register is 020 and
the "B" Sectien Control Register is 022. Exscution of
an input instruction (INP = 333) followed by an I/0 ade
dress of 020 would transfer the contents of the “A" Sec-
tion Control Register into the accwmulator. Execution
of an output instruction (OUT = 323) followed by an 1/0
#ddress of 022 would transfer the contents of the accum-
lator into the "B™ Section Contrc] Register.

The Data Direction Register and the Data Register
have the same address: using the above axample, the 'A"
Section Data Direction Register snd the Data Register are
at address 021 and the "B" Section Data Direction Regis-
ter and Data Register are at address 023. These addres-
s¢s are always odd {(Af = 1). The Control Register detsr-
mines which one of the other two Registers will be
selected: :

Control Register /9
Bitg Address Regiscer Selected
Zerc (0) 021 “A" Section Dats Direction
Zero (0) 423 "B Section Data Directiom
ne (L) 021 YA" Section Data Register
One (1) 023 "B" Section Data Register

This brings us to the first step of the Port Ini-
tislization: write a zero imto bit 2 of both Control
Registers. In fact, since mt this point the other bits
of the Control Registers have no effact, simply write the
Registers with all zeros:

] Load Accumulatvor with zeros
000

323 Output zares to “A” and "B
020 Section Control Registers
323

022

¥hen the above routine has been executed, an 1/0
instruction followsd by the even address will select one
of the Data Direction Regiaters (DDR). The DOR has only
one purpose: to define each of the data lines as an in-
put or an output. Normally this Register is accessed
only during initialization, It is an Bebit, wrice-only
register wvith each bit defining a particular data line:
Bit @ defines dats iime #, stc. When a DOR bit i3 set to
2 one, the sssociated data line acts as an output, When
the DDR bit is reset to a zero, the deta lins acts as an
input.

Suppose we wish to interface z parallel keyboard and
CRT display unit with the port. The routine given below
sets up the "A" Section te act as an 8-bit input for the
keyboard and the "B" Section to act a3 an 8-bit output
for the CRT:

Note that this is a coatinuation of the abuve pro-
gram and the accumulator is zerced.

23 Queput :eros to the "A* Section DDR
021 to mzke the data lines inputs

078 Load accunulator with ones
377

323 Output ones to “B" Section DDR to
023 make data lines outputs

The above sequence is only an example. Any combin-
ation of inputs and outputs is possible: e.g., the "aA"
Section could be set up for 4 inputs and 4 outputs and
the "B" Section for § inputs, giving a total of 12 inputs
and 4 outputs,

When cne section is going to be used for input and
the other for output, it might be desirable to use the
"B" Section &8 output because not only is it TTL compat-
ible {as the "A" Secrion is) but it also has higher
sourcing current. This means that it can directly drive
a trapgister switch by seurcing 1 witliamp at a minimum
of 1.5 volts. One application would be interfacing ro a
device using relays for its inputs. The "B Saetion
could directly drive transistors used to turn the telay
coils on and off.

The last step in the initizlization is to again
write into the Control Registers, All the data bits of
the Control Register are important for this final write.
Remember that we're using address 020, so that the "A"
Section Control Register is address D20 and the "B" Sec-
tion Control Register i3 022,

Before explalning the sffscr that the Contrel bits -
have on the opsration of the pert, let's briafly discuss
temminal interface compunications. Assume that we have
4 koyboard and & printer, We are going to intarface the
keyboard to the "A" Section of the port snd the Printer
to the “B™ Saction. The kayboard produces 7 data bits
wich each key stroke and & strobe pulse signaling when g
key s active, The strobe pulse becomes s "Handshake"
sigaal to inform the CPU when there is valid dats &t the
input section. The keyboard also has an input for a
bysy signal. Once a key is depressed and the strobe
signal 1s sent, it is up to the port to maintain a busy
signal back to the keyboard until the datsa has been pe-
¢aived by the CPU. After the recaipt of the valid data
signal the CPU inputs ths data and resets the busy sig-
nal indicating that it fs ready to receive new data from
the keyboard,

The printer opsrates in a similar manner. When the
printer is ready to receive new data it indicates this
by a ready-to-receive signal to the interface port.

When the CPU receives this signa) it sends out valid data
along with a signal indicating to the printer that thers
is valid data. Once the data has been received by the
printer it again sends out its ready-toereceive signal
which them resets the CPU valid dats signal, (See block
diagram.)

The table belew shows the bit functlon for the
control registers,

Bit # 7 l & 5 I 4 I 3 2 1 l [1}
Function | Interrupt C2 Control DDR Cl Control
Request Control

= continued

L




Software Initiéiizat‘ion

The bits of both the "A" and "B" Section Contro}
Repister are defined in the tables bealow:

[EYESTRNTNEN 11 AT LR

" [RET1S i
. P e an g mben UL 0 e eeabied - rewnine h
" DMl e 0t ek whew 1 s n ive s Tow when i1 T guts
. Hugn
‘ T WONE MR Yt Hagh ien L n WE v Bisabled o romains Bigh
' L Avbive hugh Set Bighowhen €1 by active  Goes low whem Bt T goes
high
AANERUL HUTS e STALS BT & ™
54 s
PO W wlyve 1w Set Bigh when L2 1% uctive  Lisabled -~ remains high

Active Jaw  net high when U2 ix sctive . Cous bow when bic 7 ois
high

MWeive hign See high when C2 13 sgtive Disabied -- remains figh

Wwrive Righ  Set high when C2 15 2etave  Goas low when bit 7 is

, high
w2
3hats CLLARED SET
- ' , _-—
LU B Low when L pulse gows high, Eoilowing | High whan CBI
w weste of B Jata channal | &3 accive
[ Low ¥hen b pulse goos high, follewing J High when nexg £
' a write of B Jata chaenel i pulse gows high
i
L. Aluays Low when bt X i3 Jow |
[ I Alweys hign when
. Sble 3 is high
A SECTIRN o2 il
_CONTROL_ALTS L. e H
CLEARED SET

i N
! Low after E nulse, Following ;i High whem CAl iz agtjuve
©omead of A data chanpe! '

!
| Low after & cond of A daxa | High following nest E
channel | pulse

Always low when biz 3 is low

Alwars high whea bie 3
3 high

As an example of the use¢ of these tables, comsider
the keyboard/printer discussed above. The complete
initialization of the port for the "A" and "B Sections
is given below, with particular enphasis on the control
word of each section.

First we must designate the "A" Section as the Input
Mode and the "B" Sectiom as the Qutput Mode.

076 Load accumulator with zeros
000

323 Output
020 "A" Section Contrel

323 Qutput
022 "B" Section Control
323 OQutput

G21 "A" Section DOR
076 Load accumulator with ones

377
323 Qutput
023 "B" Section DDR

Access Data Direction Register and set up all "A"
Section data lines as inputs and "B" $ection data lines
A% OUEPUTS.

18

YAl SECTION CONTROL WORD

076  8its 0 and | equal @ and | respectively -

046 making CAl low (active} and disabiing inter-

325 rupts. Bit 2 equals a 1 - enable the Data

020 Register. 8lts 3, 4, and § equal 001 re-
spectively - defining CAZ as an wutput to
act as a4 busy signal to the keyboard,

CAZ will go low when the keyboard strobe
signal ferces the Cl inpur active. CAZ
will go back high after the CPY reads the
"A" Secticn Data Chanael. In this applica~
tion the CA2 signal indicates the CPU is
busy when it is low, When it ip high the
keyboard is free to send new data.

“B" _SECTION CONTROL WORD

076  Again bits 0 and 1 equal 0 ang 1 and operate

045 a5 in the above "A" Section.

323 Bit 2 equals 1 - enable the "B" Data Register.

D22 Bits 3, 4, and § define CB2 as an output busy
sigasl to the printer. The printer pulls CAL
low when it i3 ready for new data. This
action causes (B2 to go high, indicating that
the CPU is busy. When the CPU writes a data
word out to the princer, CB2 goes low to tell
the printer that valid dsta is available.

CPU OPERATIQN

Bits & and 7 of the Control Register operate as
status bits in the above example. Since CA2 and CB2 are
used as outputs, status bit 6 is not used, The following
Toutine is an e¢cho program which inputs a character from
:hg keyboard and then ocutputs the character to the
brinter. The CPU monitors status dit 7 for indication
that data is available from an input section or the oucs
Put section is ready to receive data.

Assume that the Port has been initialized per the
above routine.

000 333 Input

a0l Q20 "A" Section Control Register
092 346 AND Immediate '
003 200 kit 7

004 312 Jump if result zero

o005 000 to location 0

006 000

ooz 333 Input

ole 021 "a* Section Dats Register
0l1 062 Store Accumulater

012 oo at lecation 100

0l3 000 .

014 333 Inpur

0l1s 022 “'B" Section Control Register
ole 346 AND [omediate

017 200 Bit 7

0za 31z Jump if zero

021 al4 te location 014

672 00

023 q72 Load Accumulator

024 100 from location 100

025 ago

926 323 Qutput

o27 023 "B" Section Data Register
03¢ 3313 Lnput

031 023 "B" Section Data Register
032 303 Jump unconditional

033 00¢ to location Q

4 ]

-continued
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Software Initfalization

Bxocution of this progrum couses tha following:
"A" Section Control Regiatsr Ls Input to the sccumulutor
and tested to swe LF bt 7 has gone high, 1f high, "A"
Sectlon Dats Chsnnel is Input to the accumylstor and
then stored st location (00, Then the "8" Sectlon
Control Register i3 tosted to see if bit 7 Ly high, Lf
it is, it indicates thac the printer is not busy and the
stored character i3 then loaded from location 100 inte
the accumalator and output to the “B" Section Data Chan-
nel. Then the "B" Section Data Register must be input to
cloar the status flag, bit 7. The program ther jumps to
the beginning to wait for a new charscter.

INPUT SEVICE
(Keybonrd) ‘

A —
Data In
o !
Rasdy to Receive (busy)

ATHT pevice |
|

Data Avalieble (strobe)!

ats Gut

Data Aveilable

{Printar)

Port/Device Communications

This has been & description of one port. The 28
4PI0 has provisions for a total of four ports, each
operating identically to the sbove port. The only addi-
tion for the extra perts is the 1/0 address used for
Register selection. The lete addressing for 4 ports
on the ahove board (starting address 020) is as follows:

PORT # | SECTION | ADORESS | REGISTER
0 N 020 Control
021 Data
B 022 Control
023 Data
1 A 024 Control
a2 4% Data
B D246 Control
@27 Data
2 A 030 Cantrol
0351 Data
5 032 Control
033 Datz
3 A 034 Control
035 Data
] 0368 Control
037 Data

88-2510

fach porr un the RH-2SL0 conlalnn twe Heylaters:
a Control/Statun ftaglnter and o Dara Infthal Regisiar,
An with the BR-4r1), the jwrts musl he Initialized. The
decens 4chomo is the aome as the AP10,  The Control/
Status Howister is the sven wddrssy (A9 = #) and the Data
1/0 Register is tho odd address (ad a 1],

Assume the boapd is addressed at starting lecation

910. Then the Register addresses become:
010  Control/Status Register Por+ ¢
11 Data I/0 Register Port @
012 Control/5tatus Register Port 1
013  Data [/0 Register Port 1
The firse step in initialization is to reset the
pert. This is accomplished by writing a L into the first
two bits of the Control Register:
076
003  Write 1's into bit P and bit 1 of
323 the Control! Register
alg
alT_ ] 7 o | s | 4 [ 312 Ly ]
reC |
IFmC’I‘IM INT | x-MIT mlmm SELECT a;st'mwtoal

The table above shows the bit functions of the
control yegister.

The next step is to define the clock divide ratio.
The on-board clock generator produces a frequency that is
16 times the actual baud rate (the rate marked 110 on the
board is actually ié times 110, or 1760 Hertz), I[f the
beud rate needed for your particular terminal is one of
the baud rates marked on the board, use the +16 mode, If
the baud rate needed is one of the other five available
(27.5, 37.5, 75, 450 or 600), use the +6d mode, Page §
of the 38-2SI0 Thewry Manual shows which rate to selsct
on the bourd for the above five rates. HNote that both
the baud rate and the word select are a function of tha
[/0 device being used. The port is programmed to be com-
patible with the device, not vice-versa.

The chart below shows the function of bits @ and 1.

BIT 1 BIT 0 FINCTICN
0 a + Clock by 1
0 1 # Clock by 16
1 ] + Clock by 64
1 1 Master Reset

Bits 2, 3, and 4 define the form of the serial word
transmitted and received, Again, this is a function of
the device. An example is a Telstype that has a reader
and punch (ASR}. The port should be programsed for 8
data bits, 2 stap bits and ao parity. The chart below
shows the serial word combimations available:

DATA BIT FUNCTION
Number of | Number of
40 3] 2 | para Birs | stop bies | PaTity
0 0 0 7 2 Even
L /] 1 7 2 0Qdd
0 i a 7 1 Even
[+ 1 i 7 1 Odd
1 0 0 3 2 None
1o 1 8 ] None
1 1 0 8 1 Even
1 1 1 8 1 Odd

continued
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Bits § und 6_comtrol the transmit intgerrupt and the
toquest- Fo-Send (RTS) output signal, The RTS signal is
w ol tw garn tht reader on and off, under software con-
trol, on the new TYA Kit, Wich the 2500, a “flandshake”
type commpiiatiun previously Jdescribed in the 4PEQ oper-
ution 1% wsually net needed.  When the port recelver a
serial data word and converts it to purallel For the CPYU,
o status Clag is uutomatically set to indicate valid data
apd if interrupts are enabled, it also generates an inter-
rupt. The transmit portion works in the same way. Nor-
mally, the "Handshake” signals on-the 2510 would oaly be
used in a modem connection. This is also true with ter-
minals. There is generaliy no need for handshake signals
in a single-user, stand-alone system. This is why the
89-2510 Manual indicates that if (TS and DCD are not
needed, which is usually the case, connect them directly
o ground (at the D and E pads) and to nothing else.

Bit 7 contrels the receive interrupt,

BATA 81T FINCTION

I o 5

x noD W3 » jow, cransmiceing interrupr disabled.

EONE W » low, tronsmitting interrupt ensbied.

A1 v WIS = high, transmitting interrupt dissbled.

X 1 } RT3 =« high, transdits i bevsk level on the
teanimit data output. Transmil intar.
tupt disabl

N LY Meceive inferrupt disabled.

1 ¥ 1 Weceive inteTTupt anubled.

L v jogs nubt mubher.

The example below shows the complete contrel word
for a CAT terminal that operates at 3600 baud, wses 7
data bits, 1 stop bit and even parity. This example
disables both receive and rransmit tarerrupts:

conror Bit | 7| 6| s|e|3]z2]1fo

P Y Y 1P I Y P B

Thus, to initialize the pozt:

076 Load
11I  Control Word
323 Out

010 Control Hegister

Remember that the previouws output for resetting the port
has been executed prior to this initializacion.

The CPU looks at status information exactly the same
as with the 4PID, but the pertinent bits are in a dif-
ferent location within the status register.

correction

vSoftware Enivialization of Paralliel
anw Serial I1/0 dcards', Computer
Notes, June 1976

Note at rhe end of the [0
article it was stated that an inter-
rupt could pot occur in the WALT
state if the new I/0 boards ars
uged. {This is true only on the
So-4PIU. The 83-25I0 works notmally
in the bALT condition.)

80

RN FO
Recdive Uty Registur vull when hagh,
i ¢i that valid data 1y mewy 0
| l b Pnput inta Uhe acsusbeber

1 U raend g He r
Doiiiaveten gt b o1 may sapat dakie

[ |

AlUS KLGISTLA BIT o

We can now write an echo program for port § of a
2610 at starting address 010:

000 333 Inpuc

001 oLy Status Register
a2z 346 AdMD Accumulator
03 Q01 with bic @

004 il2 Jump if no data
005 000 to B

006 a0

007 533 Input

oo oLl Data Register
o1l 062 Store at

012 100 100

013 000

014 333 Input

015 010 Status Register
0l6 346 AND with

Q17 [1]v¥3 bit |

020 12 Jump if buffer
021 0la full to 14

022 Qoo

023 a7z Load From

024 100 100

025 000

06 323 Out o

07 011 Data Register
030 303 Jump to get

03l ago new data

032 G0

Hopefully, this information has cleared up some
misconceptions about the [/0 boards. The software is a
little more complex, but this allows hardware compati-
bility with many different devices, and also allows
interfacing mere than one device per card,

SPECIAL NOTE: With the nex [/0 bozrds, a program
cannot interrupt £from a Halt state. A mod to change
this exists, but is fairly complex. I1f your application
does not lend itself to changing the Halt instruction te
& Jump-seif instruction, please contact me and 1'1] be
happv to send you the mod.

Patrick ¥. Godding
Program Manager

3
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Limn Cochaan, & nraduate of
Cal Petu, Pomena, ias been active
in amatewr xadic incfuding the
design of digitaf coatrels fon he-
reater susfoms, dand iaa apcently
becoma invobued in the hebby com-

reler field, He i prosentir
erpleyed in San Franadsee a3 2
ecrmunications engineet fen a fatge
il corperatior..

The computer game of STARTREK
{based on MBC's popular TU show) nas
appeared in many versions since the
fate sixtios. 4Ameng the most popu-
lar versions are those wrirten by
Mike Mavfield ir the IiP contributed
program likrary, and by David Ahl in
the book 101 BASIC COMPUTER GAMES.

These instructions are for a ver-
sion of STARTREK optimized for use
with HITS $-K BASIC (a listing of the
program is included), [ rewrote it
to fit in g minioum of memory with
the result that it just fits in my
12-K Altair 2EC0 system with the $-%
Basic interpreter (version 3.1}, In
tewriting it to get it to Fit within
$2«K, I've combined the "Warp Engines"
and "Photon Torpedoes' routines, left
out printed-out insttuctions, and
eliminated the "'Status Report” com-
mand (each device now tells vou how
many years are required. for irg re-
pair when vou try to use it). It
alse runs a little slower than on the
big machines; it takes about 4 se-
conds cto set up a new Quadrant, and
2 whole 10 secends to initialize the
Galaxy, but the feeling you get from
saving the. known universe makes it
worth it. Rumning this program is
alzo a good way to test memery; it
finds problems no memory-checker pro-
gram will (it uses just about everv-
thing). [t would be a good bat to
put vour best memory im the bottom §-K
to minimize the fatality of any ‘mem-
o7y lapses.' The program does not use
ATN, s0 Basic can be initialized with-
out tt if memory space is needed.

I have included a 'Block Diagram'
of the STARTREK program which provides,
on one page, an idea of how the pro-
gram works., The diagram shouldn't be
taken too literally; net shown are
the damaged device routines, or the
fact that the "Warp Englnes” and "Tor-
pedo” commands are processed by a
single routine,{Block Diagram--page 18)

Also included is a list of the
varisbles used in the program; they
may ¢ome in handy if vou trv to deci-
pher the sctrange techniques I've used
to crunch STARTREY intc 12-¥ of mem-
ory,

Beczuse I feel that other peo-
ple may want access to copies of this
progran, ¢ither to modify for thelir
oWn use, or tou use as is, [ want to
see thils proyrat freely distributed.

Lynn Cochraa

by Lynin Cochran Heptinitod hom Intertsce June, 1576

LASTRUCTIONS Filt STARTHLK

It ts Stardate 342! and the Fed-
eration is beine invaded by a band of
Klineon "pirates" whose objecttve is
to test our Jjefomses. If sven one
survives the trial period, Xlingen
eadquarters witl launch an all out
attack. As Captain of the Federation
Starship 'ENTERPRISE', your mission is
to find and destroy the invaders be-
fore the time runs out.

The known galaxy is divided into
64 quadrants arranged like a square
checkerboard, & on a side. Each qua-
drant is Likewise divided into 64
Sectors arranped as an B by § square.
Fach sector ¢an contain a ¥lingon (K),
star {*), Starbase {2}, the Enterprise
herself (E), or empty space (.}, Each
sector is also numbered: a Starbase
in sector 3+5 is 3 rows down Erom the
tap of the Siwre Range Scan printout,
and 5 secrors o tie right. Docking
at a Starbase is done by oceupving
an adjacent sector, and Teprovisions
your Starship with energy and rivator
torpedoes, as well as repairing ali
damages.

Your Starship will act on the Follow-
ing commands;
Command 1

Warp Engine Control is used to
move the Enterprise. Yeu will be
asked to set che distance (measured
in Warps), and the course for the
move. Each move that you make with
the Enterprise from ons sector to
anotier, or from one quadrant to
another, ¢osts you one stardate (one
vear). Therefors, a 30 year game
Mezns you have 30 moves to win it
in.

Courses-A pumber fyem 1
to 8.999 indicating a di- s — e )
tfestion (starting with 4 ™
1 to che right and in- s ] ]
creasing countevclockwise).

To move to the left, use a course of
5. {A courss of 3.¢ is hal fway be-
tveen 1 and 4; a course of £.75 is
thres-quarters of the way from § to 1.

Warp--Cae Warp moves you the
width of a quadrant, A warp of .5
*ill move you halfway through a qua-
drant; moving diagonally across a
quadrant to the next will Tequire
1.414 %arps. Warp 3 will meve you
3 quadrants providing nothing in
Your present quadrant blocks your
exit. Once you leave the quadrant
that you were in, you will enter
lyperspace; comiag out of l'yper-
space will place you randemly in
the new juandrant. FKliegons in
a ziven qusdranz will Fire at you
wherever you leave, SNter, Or nove
within that quadrant. Entering a
course or warp of zoro can be used
tn return to the comsand mode.

4\;/ 2

Cumnand 2

A Short Range Sersor will print
cut the quadrant vou presently oce-
upy showing the content of each of
the 4 sectors, as well as other
pertinent information.

Command 3

The Long Range Sensor Scan sum-
marizes the quadrant you are in, and
the adjoining ones., Fach quadrant
is Tepresented as & 3-digit number;
the first (hundreds) digit is the
number of Klingons in that quadrant
while the middle digic is che number
of Starbases, and the units digit
is the number of stars. An entry
of 305 means 3 Klingons, ne Star-
bases, and § stars.

Command_d

Fire Phasers; the portion of
the Lnterprise's energy that you
specify will be divided evenly
among the Klingons in the quadrant
and fired at them. Surviving
¥lingons will retaliate. Phaser
fire bypasses stars and Starbases,
but is attenuated by the distance
it traveis. The arriving energy
depletes the shield power of its
target. Energy is autematically
diverted to the shields as needed,
but if you run out of energy, you'll
get fried,

Command S

Photon Torpedo Control will
launch: a torpedo on a course you
specify which will destroy any
ebject in its path. Range iz lim-
ited to the Iocal quadrant. Expect
return fire from surviving Klingons,

Command &

The Galactic Records Section of
the ship's computer Tesponds to this
command by printing out a gslactic
map showing the resulss of all pre-
vious gensor scans,

VARTABLES USED
RITHIN THE STARTREX PRCGRAM

Just arrived in
quadrant

A = Command; A=l

A=1 Warp Cngine Control

A=Z Short Range Sensor
Scan

A=3  Lang Range Sensor
Scan

A=d4  Phazer Comtrel

A= Thoten Terpede
fentrol

Pat I'rint Calactic Moy

~continued §1
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£ = Presant enerpy

Lo = Tnitial EReTRY

P = Xumber of torpedoes left

0 = Initial number of torpedoes
T = Present year

T0 = Starcing year

T9 « Ending year

K = Number of Klingsns in present qua-
drant

KD = Totral number of Klingons in the
galaxy

§ = Number of Starbases in present
quadrant (one or zero)

BY = Total aumber of Starbases in the
galaxy

3 = Number of stars in present qua-
drant

$9 = Initial energy of each Klingen
C = Course entered by player
# = Warp entered by playex

H = Hit on Encerprise or Klingon in
units of snergy

1,J = Matrix variables in FOR-NEXT
statessnts

N, X,Y,X1,YE,%2,Y2 = Multiple-use vari-
ables

§1,52 r Enterprise $estor coordinates
(down, right)

1,02 = Eaterprise quadrant coordinates
{down, right)

7S = Characters used 1In 9rinﬁng 3
Short Range Scan (EKB*}

C$ = Conddition; Green, Yellow, Red,
or Docked

E$ = Multiplo-use string variable

B(I) = Number of years for repair of
each device where the value of
[ determines the device.

2§(I) = Doscriptive charactey string

for each device where the value

of [ determines the device.
See stavemants 30 through 7C.

The valuo of I for each device is:

Is0 Warp Engines

11 Skort Range Sensors
I=2 . Long Range Sensors
I=3 FPhasers

I=4 FPheton Torpedoes
I=5 Galactic Records °

1

X1(1) = Sector coordinate (down) for
Ith Kiingon in quadrant

K2({I) = Sector coordinate (right] for
Tch Klingon in quadrant

K3(I) = Units of energy lefr in Izh
Xlingon in quadrant

S${I,J) = Sector Matrix. The values
of both I amd J are permitted
to range from 0 to 7. To-
gether, a given set cof values
for 1 and J selects ons of
the 64 stored numbers that

- the dimensioned variable S
(I,J) has. S(I,J) is used
to store the contents of the
64 sectors of the guadrant
that the Enterprise is pre-
sently in. When the sector
is printed out using the
Short Range Scan, the value
of I associated with each
sector determines how far
down from the top that sec-
tor is printed, while the
value of J determines how
Ear to the right it is
printed. The contents of
each element in the macrix
S{1,J) determines what is
printed in the associated
sector:

leEmpty ¢pace (.)
2=Enterprise {(E)
3=Klingon (K)
4aStarbase (B)
S-Star (*)

Q(1,J) = Quadrant Matrix. Like the
sector matrix, this matrix
is also defined te have 64
eiemonts; vach one stores &
number which indicates how
wany Klingons, Starbases,
and stars are in the agso-
ciated quadrant. Ko zttompt
is made to storTe actual pos~

itions of Kiingons, Starbases,

or stars in any quadrant but
the one thar the Enterprise
is curremtly in. For the re-
maining quadrants, only the
number of Klingoms, Star-
bases, and stars are stored
(in the quadrant matrix).

khen the enterprise moves to
3 new quadrant, the mumber
of Klingons, Starbases, and
stars for that yuadrant are
looked wp in the yuadrant
matrix, and then that sany
Klingons, Starbases, and
stars are randomly positioned
along with the Enterprise in
the sector matrix when the
new gquadrant is set up (state-
ments 23C to 300), The pum-
vers stoted in the quadrint
marrix are what are printed
¢ut when Long Range Scams
end Calactic meps are printed.
When the galaxy is first set
up, each olement im the qua-
drant matrix has 3 negative
value. As the Enterprise
roams the galaxy scanning
quadrants, the values for
those quadrants are made
positive, The Galactic Map
routine ($tatements 1300 to
1350) only prlats positive
valued quadraats; i.e, only
those previously scanned by
the Enterprise. Typical
values stored for & quadrant
are:

=305 mapns unexplored, 3
Klingons, no Starbases,
and 5 stars

16 weans mapped by sensors,

no Klingons, 1 Starbase,
and 6 stars

«continued
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HEW GAME

SETLP
GUADBANT

|

ANY KUINGONS 1N W
QUADRANT FIRE AT YOU

MOVE
GNTERPRISE

)
ENTERPRISE You
OESTAOYED? Lo8E
ADVANCE PRINT SHORT
YEAR RANGE SCAN
PRINT
(] LGNG
¥ RANGE
SCAN
1] ANY KLINGOKS
ENTERPRISE 1N QUADRANT ] _3
CESTRCYED? FIRE AT YOu
SELECT
GCOMMAND
- "
(./ ..
PRINT
GALACTIC
" NAP
NO
PHARERS £
252 ey TORPEDD
DESTROVED? I
ANY BLOCK DIAGRAM
AN SINGONS YES KLINGONS OF STARTAEK
1N QUADRANT Laan
FIREAT YCU SaLar (i i candenswd
3 Veryion. the waro
: NQieR and tormeda
rinslines arg combineg .
You NO 1o 3ave spacy)
You
WIN
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L,
£ LE:
MNEW

0
AR S0 .
REM e# STARTREK s+ 13714s75)

REM A GAME OF INTRAGALACTIC WARFARE EASED ON NBC'S POPULAR TV SHOW
REM ADAPTED FOR ALTAIR 8K BASIC (VERSION 3 1) BY L E COCHRAM

REM AND REWRITTEN TG FIT (WITH 8K BASIC) WITHIN 12K OF MEMURY
REM (EXPECT A 4 SEC PAUSE TO SET UP EACH GDUADRANT. AMD

REM 10 SEC AFTER "WORKING")

DIM D{S). KLi7). K2(7), K371 St2: 7). Q7. 7. el

O%=" EKBe"

D#{Q)»"WARP ENGINES"

D#{ L)w"SHORT RANGE SENSORS™

D8 2)="LONG RANGE SENSORS"

D$({3)=*PHASERS" )

D${4)=“PHOTON TORPEDOES®: D& (J)="GALACTIC RECORDS™
INPUT*PLEASE ENTER A RANDOM NUMBER®: £8: ImASC(ES)
I=1-{18INTCI/A11): FOR J=0 TO [: KsRND(1): NEXT: PRINT"WORK [NG="

100 DEF FNDINI=SOR({KL{L)=8L)~2+(K2(1)=E2)"2)

110 O00SUB &§10: GOSUB 4%0: RI=X: QZ=Y: Xu8: ymi: X1n. 20735 Y1ws. 28: X2=3. 2%
120 Y2=i. 9: A% 95 L100: We10: K9mO: BF=0: SPm400: T#=34351: GOTO 140

130 KoK+ ({NCX2)+ INSYZI+(NC 280+ (NG 08) +(N{, 03)+(NC O1) : KFmK=K: GOTO 150
140 TO=3421: T=TO: EQ4000: EwED: POwL0; PoPQ: FOR I=0 TO 7

150 FOR J=0 TQ 7:Ke(. NsRND{Y}: LF NCX1 THEN NeN#é4: K=(NCY1)-Y: GOTO 130
160 B=(RND(Y}2A): BY=BS=B: Q¢ I, J)mkKeC+RBap< INTCRND IV #X4Y ) NEXT O 1

170 IF K92(T9-TO) THEN To=TO+K?

180 IF B?>0 THEN 200

190 GOSUB 450: Q(X, Y)=Q{X, Y1 =10: B9m=]

200 PRINT LEFT$("STARTREK ADAPTED BY L. E. COCHRAN 2/29/746%, 8): KOnKS
210 PRINT*OBJECTIVE: DESTROY™: K9 "KLINGON BATTLE CRUISERS IN*.T9-TO:
220 PRINT®YERRS. ":PRINT" THE NUFGER OF STARDASES IS”; B9

Z30 A=D: IF Q<O OR @1>7 OR Q2<0 OR Q227 THEN N=Q- $=0: K=0: GOTO 250
240 N#ABS(QIRL, A2) ): AR, H2) sN: S=N=INT(N/10) #10° KEINT(N/1O0O)

250 B=INT{N/19=K#410): GOSUG 450 Si=X: 52=¥

240 FOR I=0 TO 7:FOR J=0 TG 7:SC(IL. Jyal: NEXT o [: 5481, $2ra2

270 FOR I=0 TO 7:K3I{1)=0: X=5: [F ICK THEN GOSUB 440 S(X. Y)=3: K3(1) =59

TS0 K1(L)=X: K2{Eh=Y: NEXT [#5
290 IF BX0 THEN OOQSUB 450 S(X, Yi=4

300 IF I20 THEN GOSUB 460:5(X, Yi=%. I=1-1;60TQ 300
Z10 GOSUB S%0: IF A=) THEN GOSUB 450

IF E<=Q THEN 1370

230 I=1:1F D{I1>0 THEN &20

340 FOR 1m0 TO 7:FOR J=0 TO 7:PRINT MIDS(A®, S(1.J), 10" " - NEXT J
350 FRINT® *;:ON I GOTO 380,390, 400, 410, 420, 430, 440

B0 SRIMTUYEARS »", T9-T

370 AT, GOTO &350

320 PRINT"STARDATE=~"; T. GOTO 370

T PRINT*CONDITION: *;C#:GOTY 370

400 PRINT"QUADRANT=": Q1+1;

—; Q2+1: GOTO 370

110 PRINTSECTOR =" Sl+l; "="; $2+1:30TQO 370

420 PRINT"ENERGYa"; E: GOTQ 370

430 PRINT DSia), "=*; P-GOTOQ 370

440 FRINT*KLINGONS LEFY=*;K$: GOTO 370

450 X=INT(RND{1)#8): Y=INT(RND{ 1) #8): RETURN

450 GOSUB 450: IF S{X.Y)>1 THEN 480

470 RETURN

480 IF K<1 THEN RETURN

490 IF C#="DOCKED” THEN PRINT"STARBASE PROTECTS ENTERPRISE": RETURM
300 FOR I=0 TO 7: IF K3(I)<=0 THEN NEXT:RETURN

10 HeKI(I)w 4#RND{ L) : KI( 1) =K2 ) =H: H=H/ (FND{O) " 4}: EmE-H
520 Es=*ENTERPRISE FROM":NwE: GUSUB S30: NEXT' RETURN

530 PRINT H: "UNIT HIT ON *;ES; ® SECTOR“";K1(I)#l; "="; K211)+1;
B340 PRINT™ (";N; "LEFT)*: RETURN

330 FOR laSt-1 TO S1+1:FOR JaSZ-1 TO S2+1

580 IF I<0 OR [>7 OR JCO OR 47 THEN 580

570 IF S(1,J)=& THEN Cs="DOCKED": EsEQ: PwP): GDSUB 510: RETURN
380 NEXT J, I: IF K)O THEN Csw"RED™:RETURN

590 IF E<EO# | THEN Cy="YELLOW": RETURN

600 Ce="GREEN": RETURN

410 FOR N0 TO %: DIN)=O: NEXT: RETURN

420 PRINT O%{1); * DAMAGED. *:

&30 PRINT® " D(I1); "YEARS ESTIMATED FOR REFAIR. *. FRINT

440 IF A=1 THEN RETURN

450 INPUT“COMMAND®; A

460 IF ACL OR A>S THEN &80

470 ON A GOTD 710,310, 1250, 1140: 6%0. 1300

480 FOR I=0 TO 5:PRINT I+1;"= ;D8{1):NEXT:GOTO 430

690 IF D(4)>0 THEN PRINT"SPACE CRUD BLOCKING TUBES. *;: I=4:GDTO &30
700 N=1S: IF PC1 THEM PRINT*NO TORPEDOES LEFT":GOTO oS50

~continued




Star Trek Lives

710
70
730
780
750
760

I¥ A=3 THEN PRINT"TORPEDD ¥
INPUT“COLRSE (1-2. 91" C: [F £l THEN 430
IF COm2 THEN 710
IF AwS THEN P=P~t:PRINT*TRACK. *; : GOTO 200
INPUT"WARP {(0-12'";W: 1IF WCw0 OR W12 THEN 710
IF Wi= 2 OR DI0)C=0 THEN 780
120 PRINT D$(1). " DBMAGED, MAX I§ 2 = . GOSUR $30: GOT0 750
GGEUB 480 IF E<=0 THEN 137¢
I¥ RND(E)D, 2% THEN 870
XmINT{RND(L)#&) . IF RND(I}> S THEM 830
DX aDcX)+INT{&-RND(1) %53 PRINT "seSPACE STORM, "
PRINT D${X): “ DAMAGED##": [=X: (OSUE &20. D(X)=Di{X}+1 GOTO 870
FOR I=X TO S IF D{1}30 THEN 340
NEXT
FOR I=0 TQ X: IF D{1)<aD THEN NEXT SOTD S70
Di[)= 5 PRINT“#45POCK USED A NEW REFAIR TECHNIGLIEss®
FOR InC TQ 5 IF D¢Iim0 THEN 870
OEI)=D1)~1; IF D{T1){=0 THEN D{1)=: PRINT D#{I); " ARE FIXED!™
NEXT: NoINT {W#5) : EsE=N=N+ 5: TaT+}: S(51, §2)m=]
YisSi+ S: X1=52+ S: IF TDT? THEN 1370
Yu{Ce1)a 788390: XaCOS(Y): Ya=8IN(Y)
FOR Ixp TO M:Y1=Y14Y; XIxX1+X, Y2=INT(Y1): X2=INT{X1)
IF X240 OR X2>7 OR Y240 OR Y2>7 THEN 1110
IF AmS THEM PRINT Y2+1; "~} X2+1,
1F S{YZ X2)=] THEN MEXT:G0TO 1060
PRINT. IF Am] THEM PRINT"BLOCKED BY *:;
ON S(Y2, X2)-3 GOTO 1040, 1020
PRINT"KLINGON®; . IF A=l TMEN 1030
FOR [=0 TO 7:IF ¥Y2<DK1{1) THEN 1010
IF Y¥2ZwK2I{I} THEN K23{1)wQ

1010 NEXT: k=k—1: KPaK9~1: 00TO 1070

1028 PRINT*STAR"; : IF AwS THEN SwS-1:G0T0 1070

1030 GOTO 10%0: 2L2FE7LC

1040 PRINT*STARBRSE"; : IF A«S THEN B#2: G0TO 1070

1050 PRINT® AT SECTOR®; Y2+1; “="; X2+1: Y2wINT(V1=Y): X2uINT{X]=¥)
1040 S1m¥2: 52wX2: S($1, $2)w2; a=2: GOTO 310

1670 PRINT* DESTROYED!®:1F %2 THEN Bx0:PRINT® . . GOOD WORK!®:
1080 PRINT. S(V2. X212t 0091, @212k e 100+E#10+5 TF K9<] THEN 1400
109 GOSUB 480: IF E<=0 THEN 1370

1100 GOSUB TSO: 6OTD %0

1110 IF A=5 THEN PRINT*MISZED!": GOTQ 1090

1120 QI=INT(Q1+hsv+{Z0+ 51/G): QZeINT{OZ+WeY»(S2+. 5) /@)

FL30 QIe0i-(QIC0)+{0157): Q2u02=(02<0) +(023T) - GOTO 230

1140 T=3: IF D(1}30 THEN 420

1150 INPUT'PHASERS READY: ENERGY UNITS TO FIRE": X: I X<e0 THEN 450
1160 IF XZE THEN PRINT"ONLY GOT") E:GOTD 1150

1170 E=E-X: Y=K: FOR 1=0 TO 7: IF E3(1)<=0 THEN 1230

1180 HmX/(Y#IFND(O} 4)):K3(I}aK3([)1-H

1120 E$=*KLINGON AT NsK3{I):00%UB 530

1200 TF X3t1)30 THEN tZ30

1210 PRINT"#sKLINGON OESTROVEDAS"

1220 Kak=1: K9mKS=1:S(K1C(1), K2{1})mt: Q¢QL, A2)=@{G1, Q2) -100

1230 NEXT: IF KS<I THEN 1400

1240 GOTO 1090

12%0 1=2: IF D(I)>0 THEN 420

1260 PRINT DRUI): " FOR QUADRANT™: Qi+1; "~*; Q2+1

1270 FOR 1=i1-1 T0 Qi+1: FOR Je02-1 TO Q241 PRENT" o/
T280 TF T20 OR 157 GR JU0 OR J>7 THEN BRINT #as®; GOTG 1390
1290 QLY JI=ABS{RCL, J1): GOTO 1340

1200 JaS.IF DIIIS0 THEN 420

1310 PRINTYCUMULATIVE GALACTIC MAP FOR STARDATE™: T

1320 FOR =0 TO 7:FOR JmO TO 7:PRINT™ ~;

1330 IF Q(I,J)<O THEN PRINT®s#s"::30TG 1380

1240 E4=LTRE(QT, )1 ESu"0G=+MIDS(ES, 2): PRINT RIGHTS(ES, 3);
1330 MEXT J. PRINT:NEXT 1:GOTO &30

1340 PRINT:PRINT"IT IS STARDATE": T: RETURN

1370 GOSUG 1360: PRINT'TMANKS TQ YOUR BUNGLING, THE FEDERATION WILL BE™
1380 PRINT"CONGUERED BY THE REMAINING*; K2: “KLINGON CRUISER$ *
1320 PRINT"YOL ARE DEMOTED TO CABIN BOY'“:00TO 1430

1400 GOSUB 1260: PRINT"THE FEDERATION HAS BEEN SAVED: "

1410 PRINTYOU ARE PROMOTED TO ADMIRAL”: PRINT KO: "KLINGONS [N";
£420 PRINT T-T0; "VEARS.  ARATING=", INTCKO/ (T-T0) #1000}

1430 INPUT"TRY AGAIN"/E$. IF LEFT#(ES, 1)a"Y" THEN 110 g

3
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GO0D GRIEF!

This program was adapted from a
program appearing in the H-P BASIC
Program Library Handbook, “June 1972.
It will run without modification on
both 680 and 8800 8K ALTAIR BASIC.

LIsT

nnm:mnu PROGRAN weans
731760 sawes

17 He999 THEN ¥I113
IFH<n THEN odia

LET L(YimtE

NIXT ¥

doTa 888

FOR I = | 10 &3 $STEP 2
1F IeM THEN 9824

1r Ldl THEM 9827
IF LdEsL)el THEN 9238
17 LCIs2el THERIAD
PRINT " "

GOTO @b

IF LeIen)mt THEM 9831
r L(l'li-l THR 99318
PRINT ]

GoT0 IIII

r Lu'li-l THEM 934
PRINT ™ r

soTo 9l!l

PRINT “een”)

o0 9924

PRINT "% +=F

GOTOON24

I.‘IOZ)-I ﬂlu "ila
T -

AT454»
Jhs 49251

261a=1s
26e 202 aLo AL 45 A5, 5T 4T 200282010 ")
32e e e 4D 42 202 53¢ Sbss1sm)
32, D2 il blls Ahs 2 52 520 562 544
29023031233 e 392 20 dbe Mo $42 540
n.n-u.25.:-»:.-3-.nuhnau-uo-n-l
Q24 224240 20 IWs Iho bbs bka 5hr Bbs=0=1
u-u.ei a‘hu-:l.-i.nau.u.—l- 1
M 4% 450 3T 3T2- 002l
0 o s 500 382120
- 40s 502 390 =10-1

o'l

2,2, 314314 58+58,
“l!l!,.a’!a'l- =1
*1any

2aasToTalUeINs2Fe 2P0 =10 4Y
edebobs Lo 10027, BP0 51520
5280050182 2802620051

111743242044
18.38,23.235= 0
lu!hh-ﬂu!h!'oil-n--l:-l
I'I-M-!Ia'l 1

9484 DATA 18¢18231031a%30"0
FASS DATA 20:3@.-1.+1
ABE DATA 4T-4Ts+1.%1

99%8 DATA .2-42-6'.601’“']
9399 DATA AR.d2.50:8d+=0s")
9180 DATA 4lsad.50:58 1
SIgN DATA AJeadebdsbbe=1s-}
PLIZ CATA 4Ar44s 59s 5021~
SL0I DATA 45,454:59.9%9
* ATeATs BB 38~ 1a"d
ABs 40, 5728721, 2]
b T LTV PR R

wauE HOPE YOU LIHE [Tésssasenssvnssens™
elLl STOR
2144 PRINT “A PICTURE OF SHOGRY FAON THE ALTAIR 6E9P FY3TIN“
$143 PRINT
21LA GOTO 9094

we

A PIGTURE OF SNOOPY FROM THE ALTAIR 4808 SYSTEM

.
.
- .
. .
- .
. -
. -
- - LI I} - -
- . " e nw . -
- . - . - . .
8 - - M M
. - . .
. s . . .
* . L -
anny
-
nee -
- - -
twe a ow -
. » .
- . -
. »
.
.
. -
- .
- -
. .
. -
. -
. .
. .
. .
. -
. .
. -
- -
. M
- .
. M
. -
- -
. .
r .
mmdkbsd s a s bv s E HOFR TOU LIKE |Tressansroansronse



COMPUTER NOTES/JUME~ 17

CHANGING (SAVE AND CLOAD /0 PORTS
FOR 3X BASIC (VERSICON 3.2)

By Tom Durston

Br altering Locations in 8K BASIC, it is rossible to change the ACR
UCSAVE" and "CLOAD" I/0 ports. You may want to do this to use a Jifferent
type of storage device for "CSAVE" or "CLOAD" or you may want to use the
2SI0 board witii the COMTER If.

The following is a listing of the portion of 2K BASIC (version 3.2)
that handles "C3AVE" and “CLOAD™, and the locaticns that may be changed.
You may change the octal code either by “EXAMINE" and "DEPOSIT", or con-
vert the octal address and code to decimal and use "PEEX™ and "POKEM.
Note that if you POKE incorrectly, you may kill BASIC and will have to
Teload it.

LOCATION OCTAL 1/C PORT 2310 CHANGES
CODE

010067 333

010010 006 CLOAD STATUS FORT - e e e

10011 346

010012 001

910015 302 - e e e e e e e e - 312

010014 o

016015 920

010016 333

010017 o007 CLOAD DATA PORT - - e - -

010020 311

010021 s

010022 024

010023 020

010024 365

010025 333

910026 006 CSAVE STATUS PORT .. a .

Q10027 345

010030 200 e e - - - - - - - - - 002

010051 302 0000 - - s e e e - e e o 312

010032 025

010033 920

010034 361

010035 ©o323

010036 007 CSAVE BATA PORT - = - = - -

Te find the "CSAVE" and "CLOAD" lecations for other versioms of
BASIC, emter 'CLOAD" and carriage return. Then stop the computer and
examine the addresses in that vicinity for a patrern similar to the
tne listed above,

S

87




TER NOTESZIULY LTV

Assemmbling from the 2dit BuHer

‘Jjﬁ’}h Pﬁgkﬁge 3} By Mark Chamberlin

The typical program develop-
ment process usually involves the
following staps:

1. Load the Editor.

2. Usa the Editor to enter the
program into the Edit Buffer.

3. OQutput the program from the
Edit Buffer to an 1/0 device
(e.g. paper tape or cassette
tape) . .

4. Load the Assembler.

5. Asgsetible the program from the
tape.

However, to expadite the pro-
gram development procedure, Package
1T allows the user to assembls a
progran direcrly from the Edit
Buffer. This sives the time spent
cutputting the program irom the
Edit Buffer to an I/0 device and
reading it back into the Assembler.

The 3teps outlined below con-
stitute a general procedure for
creating a progranm file using the
Editor and then using the Asgembler
to assemble the program directly
from the Edit Buffer.

Step 1:

sad the Monitor.

Ll
Load the Editor.

feop 3:

Type E to return to the Mon-
itor.

Step 4:

Use the Moniter's DEP command
to modify the contants of locations
5124-5125Q and S530-5531Q. These
locations contain the starting and
ending addresses of the Edit Buffer,
raspectively. This step is neces-
SATY because the default location
of the Edit Buffer is directly
above the Editor, and Version 2 of
the Assembler (AM?) loads directly
above the Editor. In the sample
program given here (“ASC"), the
Edit Buffer has been moved to start
at 12K and ond at L6K-1. Note
that 12K is 30000¢ which is
001100G000000000 in binary.

88 .

Split into 8 bit bytes, this ad-
dress becomes:

00110000 00000000
high Low
order order
byte byts

Converting the bytes to octal
yields:

0% / 110 / 000 00 / 000 / 000

0 6 0 0 [ 0

Thus, the high order byte is 060
(octal) and the low order byte is
000 (octal).

The 8080 must always have
addresses stored with the low order
byte first and the high order byte
sco;ed second. Therefore, the com-
mana:

DEP 5124

[

[

}i (¢ontrel I - not echoed)

is used to change the srarting ad-
dress of the Edit 8uffer. Similar-
1y, the ending address of the buf-
fer is changed (see sample).

Step S:

Restart the Editor by typing
EDT and enter tha program into the
Edit Buffer. (See the Package II
Mapual for details on the use of the
Editor.)

Step 6:

bhen the program hzs been
entered, type E 1o return to the
Monitor.

Step 7:

Type the command QPN FIL,EB,A.
This opens the symbolic device
“FIL" to the Bdit Buffar in ASCIT
mode.

Step 8:

Load and run Version 2 of
the Asgembler (AM2)}.

Step 9:

Type FILE to tell the Assem-
bler to read and assemble the pro-
gran from the symboli¢ device FIL.
(In this case, the contents of
the Edit Buffer.)

Note that the last line of
the program is 3 RUN directive
which tells the assembler to ¢xecute
the code that it assembled.

The sample program ""ASCY ac-
cepts characters from the Teletype
and prints the ASCII value of the
character tn octal. Control is
returned to the Monitor when a §
is typed.

Memory Map

When using the Fditor and Ver-
sion 2 of the Assembler in the
fashion.outlined above, it is nec-
essary to plan memory use carefully.
Selow is the mewory map for the
abave example. .

377777Q" .
Edit Buffer
30000Q"

User Program Arsa

24000Q*

Assembler Symbol Table
170410

Assembler (AM2)

11553Q
Editer (EDT}

51000

Monitor

*User defined addresses

Memory Map
for Program Development

~continued e



C

vevelopment Procedure for Sample

Program "ASCH

Nevelopment Procedure for Sample Program "ASC™

20PN ABS,AC
PEUT
START [NPUT
e

TroEP 5174

2
TDEP 5530
377

Pl
1

PO
FSW

QUTCHI
PSW
1

]

GETCAR

NXTDIG
quTS
GETCAR
GETCAR
ASC
ASC

15et location counter
iUse LNI trick to get

iargund Print space entry poing

7Load A with 2 space
:5ave char to be output
iTTY ready?

N, try again

jRetrieve char to be output
;¥es, send the char

;Return to c¢zlling program
iAnvthing typed?

iHo, check again

:Yes, read the char

;écho the char

iStrip the parity hit
iShould we quit?

+1f 80, rerurn to monitor
;Copy char into L

iClear A to clear H

;Send cut a space
ilnitialize digit counter
;Print digit coataining high
;0tder two bits

iShift left ! bit

jMove octal digit to A

:Us2 low order three anly
jAdd in ASCIT @

;Print out the digit
;Decrement the digit counter
iMore digies to go

;Send out space and

iBo get next character
iExecution begins at GETCAR

ALTAIR LOADING ASSEMBLER - REVISION 3.8

7
?EDT
START [NPUT
1
ORG
OUTCH: DB
oUrs: vt
PUSH
OUTCHL: IN
RLE
I
POP
aur
REY
GETCAR: [N
REC
ic
1
CALL
A
CPI
Jz
MoV
KR
Mov
caLL
MV
Jup
NXTDIG:  DAD
FIRTHO: DAD
DAD
MoV
ANT
ORI
CALL
0CR
Nz
CaLL
WP
386
END
. RUN
10PN FIL,EB,A
TAML (S
*ASN"
FILE
UNDEFINED SYMBOLS
SYMBOL TABLE
$ p2419
OUTCH $249508
OUTS #2499 1
OUTCHE P249pa
GETCAR P2416
FIRTHO #24054

NXTDIG 824953

AIBI B I2C 193D IP4 EIPS F 186 G 1B7 H 119 §

Reentering the Editor

Should Lt evar he necessary
te teenter the Editor te modify
the texi left in the Edit Buffer
Erom the last edit gession, the
R parameter should be used.

For exanple, to modify the
sample program "ASC™ after re-
turning te the Monitor, the com-
mand EDT (R) would be ysed to
Testart the Edizor.

Do not use the commard EDT to
reenter the Editor ot the contents
of the Edit Buffer will be lost.

In other words, use the com-
wand EDT to create s mew program
file, and use the command EDT (R)
to modify a program that is al-
ready in the Edit Buffer.

3




COMPUTER MOTES/JULY.19%

T wnote this program in MITS
Sk BASIC, and it tuns on my 12K
ALTAIR 3300,

June. 1976
I don't think that arpone
wild get nich selling o computen-
ized bionhuthm chart (at femat
at the mall wseas® Levell, but
T think it can be wsed as a means
0§ showing what our computens can
do and might seave as a program-
ming exampfe for the novice pro-
gramrer [also {L's possibly good
for @ Laugh from the mere exper-
{enced "bit-diddlers”).
Well, enough rambling! Fox
what it's wonth, hers's my versdon
of @ bipakythm progadm.
Thank you,
Henay 0. Awngfd, Jx.
(Edifen's noter Great!)
LTSTY
1 LET Rl = (360/33)/57.2958
2 LET R2 = (3407281 /07,208
J LET R3 = (340,23)/57.2958
50 DATA 0r3LrS¥+90,120s 151718112121 2435273+3044334
S A1A 345
¢ DIM L$459)
75 RESTORL .
100 PRINT *ENTER BIRTHOATE(CURRENT DATE (YYHRED)®
125 LET FL = @
150 LET M = 1
200 INFUT DieD2
205 LET 09 = D2
204 FRINT *ENTER DURATION®
207 INPUT JS
210 FRINT ‘ENTER NAMC $F SUBJECT®
220 INFUT 4%
230 BOSUB 12009
300 IF UL » B2 THEN PRINT *INVALID DATES®(GOTO 200
400 LET x1 = D1
500 GOSUR 1000
550 LET 1 = X2ILET M1 = X3IILET D1 = X4
400 LET X1 = 02
425 GOSUB 1000
450 LET Y2 + X2:LET M2 = XJILET D2 = X4
800 GOATG 4000
1000 LET X2 = INT(X1/10000)
1100 LET X3 « INT{X1/100)~(£24100Y
1200 LET ¥4 &« X1-: (XI£L00)H(X2H100007)
1300 RETURN
2000 LET D4 = (INTC{Y2=E)%365.25)-INTI{Y1~1)%355.25))
4100 FOR 1 = 1 1O m1
4200 READ JU
4300 NEXT [
4400 FESTORE
4500 FOR 1 = 1 fO H2
4600 READ J2
4799 HEXT ]
4800 LET Jt = Jidm

Reprintsd from Persanal Systams
(The San Diega Computer Society Newsletter/

atroo
REos
H1%G
B200
©300
4356
8400
B%00
10000
10160
19150
19200

10250

LET J2 = J2+b2

LET L1 = (Y1/4)-(INT(Y1/4))

IF L1 = O THEN LET 1 = 1IGOF0 55090
LET LL = 4

LET 0.2 = Y274 (INTLY2/4))

IF L2 = @ THEN LET L2 = 1IGOTD 5400
LET L2 = 0

IF H1 » 2 THEN LET J1 = JI+L1

IF M2 » 2 THEN LET J2 = J+L2

LET D4 = D4+2-0t

LET fr1 = (DA-{INT(D4/33)%33))

LET D12 = (DA-{INTIDa/78)%23)}

LET D3 = (DA-CINT(Da/23)a23))

FOR L3 = 1 7D 50

FOR I = 1 T S0

LET L$¢X} = * *

NEXT T

LET ¥ = SIN(RL3DL1)

LET ¥ = SIN(RIWED)
LET 2 = SIN(RIND)

LET L$CXKIQF2Gr » "%°

LET L${Y%20+25) = *+*

LET L${Z%20425) = *.,*

FRINT *! ‘;

FOR I = 1 Tp S0

LET L8¢2%) = *2¢ . -
FRINT LS(I}}

BEXT t

PRINT *1 *;

GOSUEB 10000IPRINT DS ¢ "

IF Dl = 0 THEN LET C = 1iFRINY *x *;

IF D1 = 15 THEN LET £ = 1!PRINT *4 '3

IF 82 = 0 THEN LET £ = 1:FRINT P
IF B2 = 14 THEN LET € = 1;PRINT *4 *
IF 03 = 0 THEN LET € = 13PRINT *. 4
IF 13 12 THEN LET € = 1iFRINT *, *
IF C =1 THEN LET C = 0
FRINT

LET Irt = D1+l

LET D2 = 41

LET 13 = O3+1

IF I = 33 THEN LET 01
IF N2 = 28 THEN LLET D2 -
IF D3 = 23 THEN LET DJd

CET 22 = 4241

LET Jé = Jét1

IF J5 46 GGTO 8300
NEXT L3

CET PL = F141

GASUB 14500
PRINTiPRINT

GOSUE 12000 1
GUTO &300 r
LET F1 = Fi41

HOSUB 14500

FOR I = 1 FTU AO0IFRINVINEXT 1

GOTo 7%
RESTORE

FOR 1 = 1 T4
LET J4 = J2
READ 13
I

co

ok

13

o

5% THEN LET 3 = 3412

-continued



Biorhythm Program

10I00 IF J2 7+i3 6OTY 11000

10400 NEXT I

10500 LET ¥2 - Y24+t

TOSEe LET L - frl - di- N1 020

10529 IF L2 - & THEOD LET L2 = LIGRATD 19400

10530 LET L2 + o

10400 1ET J2 ¢ J2-34%

10720 GUTO (ool

CoG LT M2 - F

I1L15¢ LET DL - Ul-1dn

1115 IF 12 = A0 THRM LET P& = DEILD

11200 LET DT = y2ei0000+ (H2P1005 406

11300 RETURN

12000 FOR T = 1 Ju

12160 PRINT °-"

12200 MEXT |

12230 FRINT

12300 FRINT *! COWFUTERIZED STUNY OF RIORHYTHMIC

1240C GOSUE L3600 CURVES*}

12500 PRINT "! SORJECT, *$A43

1260¢ GOSUR 13500

12700 FRINT '@ DATE UF STUDY - *:D®3* - LUKATION-: S
* DAYS®H

12800 GOSUH ) 3490 .

12816 FOR I ~ 1 TO 75IPRINT *—

13200 FOR I = 1 FO 75IPRINT °*=-

132710 FRINT

13254 FRINT *§ 1Ny

INEXT IIFRINT
TNEXT I

[ ]

13260 eRTAT U CRITICAL-:
12409 FRINT
133500 FOR I
13510 FRINT
13520 MEXT I
13530 PRINT
13540 RETURN
13600 LET J = 75-FOS(X)
13700 FOR [ = | 70 J-1

¢ 13800 PRINT * %

(“/‘1:900 NEXT T
14000 FRINT *:*
14100 REIURN
14500 FOR [ = 1 T 7EIPRINT *—*1INEXT ItFRINT
14400 PRINT *: & « INTELLECT AL ARILITY, AMBLITION.®:
14700 GOSUB 13400
14800 FRINT *! + = SENSIMIL
14900 GOSUB 13400
15000 FRINT "@ . = FHYSICAL STRENGTH: ENDURANCE» CONFIDENCE. '
15100 GOSUE 124900
15150 FOR T ~ 1 T0 75IPRIMT *-4¢INEXT 1IPRINT
15200 PRINT TARCE1)2'PACE *1F1
15400 RETHRN
ax
RUN
ENTER BIRTHDATE s CURKENT DATE (YYMMDD)
7 4107045 740524
ENTER PURATION
* 112
ENTER NAME OF SUBJECT
T HENFY 0, ARNOLD JR.

 NERVESr MOODr CREATIVE RBILITY.'S

ZgshtTnied




{orhythym Program

PCUMFUTERIZED STULY OF RIOFHYIHMIC CURVES
VOSDE RCTy HENRY D, HHLL e,
¢ hATE OF Siuby - 4 - UHEATION  LID2 [AYS

H HIGH

b
b

+*

]
x +
* +

-+
-

e
+ +
*

we b b A4 ST 48 TR WE BE 8B T8 44 TR T3 VR VY A4 TR G4 KE B BE T4 4R TE P 49 T8 S SE 68 FL TP 4E TE G441 TH A4 B IR 43 43 T4 tx AR S w ww b

70524
740525
7405246
740527
740528
760509
740530
760531
760801
760402
740403
TAQSDA
740405
760506
7483507
760408
740409
760410
740511
7469412
740813
7a0414
760415
760416
760417
740518
760419
740420
740421
740422
7460423

H
.
H
+
H
H
'
H
H
:
N
H
H
H
H
H
H
.
:
1]
+
H
.
H
H
.
:
H
N
H
g
N
H
:
4
+
'
1l
B
H

* = INTELLECTUAL ARTILITY, ANBITION.
+ = SENSIBILITYs NERVESs MODG+ CREATIVE ARILETY.
+ = PHYSECAL STRENGTHr ENDUKANCE: CONFILENCE.
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Biorhythm Program

i COMFUTERIZED STUDY OF FIORHKYTWAIC CURVES
T SURJECT. HENRY 0. ARNDLD JR.
I DATE DF STUDY -~ 740524 - DURATION 112 [DAYS

H LOw H HIGH

DATE

CRITICAL:

L3

+

D e B B VA VAU ST e be ey

*
+

t
H
i
1
b
'
'

'

'
¥

3

!
H
H
:
t
H
N
?
H

'
H
4
H
.
H
H
.
:
H
i
t
¢
'
'
'
.
H
H
'
i
+
b

760713
740714
769715
760714
760717
740718
740717
740720
766721
740722
760723
760724
740725
760728
7240727
740728
740729
760730
740731t
740801
740802
740803
740804
740805
7408046
740807
ECL L]
760809
740810
740811
740812
740913
740014
FEOBLT
760814
760817
780818
740819
760820
780821
750822
740823
740824
740825
740928
Fe0827
760928
740827
750830
760831

THP RS VS 4L 44 Lk bvTre N TL RS L Le4d enee ea s BL LS Lh th o e re e sk ok on e veEw S5 e S5 %8 B4 48 BE S ve mb 4k oo ve ae

¥ = INTELLECTUAL ARILITY, AMBITION.
+ = SENSIPILITY: MERVES, MODD» CREATIVE ABILITY.
+ # FHYSICAL STRENGTHs ENDURANCEs CONFIDENCE.
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Biorhythm Program

PoLOMFOTERIZED STLRIY OF RIORHYTHMIC CURVES
ORUEFRCTe HENKY H. ARNILL JR.
TOBATE OF 760% - DURATION 112 [AYS

DATE T CRITICAL:

740901
7&£0902
760903
740904
760905

H :
i H
: 1
H H
H H
. + H [ i 740906
i H
i H
H :
H H
H i

-

740907
740908
740909
740910
740911
760912

-

# = INTELLECTUAL ABILITY. AMEITION.
+ = SENSIPILITY» MERVESs MOODe CREATIVE ARILITY.
+ = FHYSICAL STRENGTH: ENDURANCE, CONFIDENCE.
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ALTAIR 8800

Checkout Procedure - 1
Construction Tips - 3
Chassis
CPU -Board
CPU Chip
D/C Board
Data/Contrel Board Connections to System Bus
Expander Boards
Memory, 1K
Motherboard
Nameplate
P/S Board .
Data Lights ON (problem) - 2
Interfaces, custom - 30
Interrupt Monitor - 4
General Description - 4 -
General Interrupt Service Routine - 4
General Suggestions and Comments - 5
Hardware Dascription - 4
Hardware Interrupt Levels - &
Hardware Schematic - §
Measurement Procedure - 4
Software - 4
Modifications - 2
AC Switch {Display/Control board)
Clock Specs (CPU board}
. Deposit Problem (D/C board)
12V Zener Symptoms {CPU board)

ALTAIR 8800b
Bus Lines - 9
CPU Board - 9

Control PROM - 10

Data LEDS - 10

Display/Contral Logic = 6

Front Panel Capabilities - 6
Front Pamel Interface Board - 8
Motherboard, 18-Slot - 10

Power Supply - 9

RESET Switch - 10

Single Step/Slow - 10

INDEX




ALTAIR 680b

Front Panel Display Board Modification - 11 W,
RESET Function - 11
Teletype Interconnect - 11

MEMORY DEVICES

Floppy Disk
Disk Controller - 12,13,21
Disk Drive Unit - 12,13,22
Disk Erratum - 19
Disk Extended Basic - 12,13,61
Features - 13
Functions - 15
Disk Format -~ 12,13
Disk Precautions - 19
Disk Test Programs -~ 73
Specifications - 12,15
4K Dynamic Memory Board
Troubleshooting - 17
Addressing
Deposit Switches to 4060
Protect/Unprotec
Refresh : -
4X Static Memory Board . j
Features -~ 16 : - ‘ y
Specifications - 16
28-PMC PROM Memory Card
Features - 16 :
680b-BSM 16X Static Memory Board
Features - 20
Specifications - 20
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1/0 DEVICES

88-ACR (Audio Cassette Record Interface)
Audio Modulation Method - 37
CSAVE and CLOAD 1/0 Ports - 87
Read/Write Programs - 27
Software Loading on Cassette Tape - 39
Tape Recorder Mator Control - 27
88-HSR (High Speed Tape Reader)
Specifications - 42
Interfaces, custom - 30
88-4PI0 (Parallel Input/Qutput Board)
Block Diagram - 26
Features - 26
Software Initialization - 77
VLCT - 32
680b Paper Tape Reader Control - 41
88-RTC {Real Time Clock)
Program for RTC - 35,36
88-S10 (Serial I/0 Board)
Address for I/0 Board - 25
Baud Rate for I/0 Device -~ 25
Echo Program - 25
Inputting Data frm External 1/0 Device - 25
Interfaceing with External Device - 25
Outputting Data to an External 1/0 Device - 24
88-5108
: ACR - 27
88-S10C
REY 1 Interface - 29
REY 0 Modifications - 29
with Teletype - 23
88-2510
Echo Routine -~ 44
Features - 26
Software Initialization - 77
TroubTeshooting ~ 43
88-TYA, TYK, TYR (Teletype Call-Control Kit)
Features - 40
TV Dazzler - 28

88-VI (Vector Interrupt)

Interrupt Service Routfne - 34
B8-VLCT (Very Low Cost Terminal)

input Programs - 23

Modification - 23

88-PI0 ~ 23

88-4P10 - 32




SOFTWARE ’ 83-4PID (Parallel Input/Output Board)
Software Initialization - 77

Assembler - 88 ' with 88-VLCT - 33
Sample Program "ASC" - 89 88-RTC (Real Time Clock)

BCD Arithmetic - 52 Program for RTC - 35,36

Biorhythm Program - 90 88-510 (Serfal I/0 Board)

Bootstrap Loader - 65 Eche Program - 25

Checksum Loader - 64 Input Program - 24

Condition Codes - 47 Interrupt Program - 25

CSAVE and CLOAD I/0 Ports - 87 . Output Program - 24

Data Structures - 55 88-2510

Decimal Input Routine - 64 Echo Routine -~ 44

Decimal Output Routine - 55 Software Initialization - 77

Disk Extended Basic - 61 88-¥1 {Vector Inerrupt)

Disk Test Programs Interrypt Service Routine - 34
Read/Write Test Program - 73 88-VLET (Very Low Cost Terminal)
Stepping Program - 73 Input Program - 23

Editor - 88 with 88-4PI0
Sample Program "“ASC" - 89 Initialization Program - 33

Good Grief (Snoopy Program) - 86 Test Program - 33

Instruction Set, 8080 - 52
Interrupt - 46,69
Interrupt Service Reutine - 5,34,46
Loading BASIC into Altair - 64
Loading Sofiware - 47
LXI Trick - 53
Maintenance Software - 72
Masks - 58
Multi-Precision Ar{thmetic - 66
Pz~1ty Routine - 56
Program Flow - 55
Programmed 1/0 - 57
Programming Suggestions - 48
Programs with BK BASIC - 49
Signed Arithmetic - 67
$1ot Machine Game - 70
Stack
Operation - 59
Stack Pointer - 45
Star Trek Program - 81
USR Routine - 68
83-ACR {Audio Cassette Record Interface)
Audio Modulation - 37
CSAVE and CLOAD 1/0 Ports - &7
1/0 Programs (Read/Write) - 62
Read/Write Programs - 27
Software Loading on Cassetie Tape - 39
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