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The Intel 8086 

There has been a lot of talk about 
16 -bit microprocessors lately. You 
are probably interested in how they 
work and how they differ from pre- 
sent 8 -bit microprocessors. This may 
seem more important to someone 
designing systems for a living rather 
than to the casual computer ex- 
perimenter; but ultimately personal 
computing will be affected. 

The majority of systems currently 
available use 8 -bit processors 
primarily because few cost -effective 
16 -bit processors were available when 
these systems were designed. As new 
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personal computers are conceived, 
the designers will have more 16 -bit 
microprocessors to choose from, and 
in my opinion, the latter will win out. 

Software development is much 
more expensive than hardware 
development. It is much cheaper to 
write one line of code executing a 
hardware multiply instruction than to 
write an algorithm to do the same 
function on a processor devoid of this 
direct capability. Reduced cost of 
development should be reflected in 
lower retail cost. There are always ex- 
ceptions to the rule, but once amor- 
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Photo 1: SDK -86 system as delivered from factory. 
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tized and in volume production, the 
16 -bit microprocessor should prove 
to be the logical choice for medium to 
high -level applications. 

The Intel 8086 
It isn't necessary to wait any longer 

if you have a burning desire to learn 
about 16 -bit microprocessors. The 
latest one available and in volume 
production is the Intel 8086. The 8086 
is a 16 -bit microprocessor which is 
upward -compatible from the 8 -bit 
8080/8085 series processors. The 
8086 contains a set of powerful, new 
16 -bit instructions. This enables a 
system designer familiar with 8080 
devices to start coding immediately 
and gradually gain expertise in using 
the additional 16 -bit instructions. It is 
important to realize that when I refer 
to compatible instructions I mean 
functional compatibility. A program 
written for an 8080 would have dif- 
ferent object code than an 8086. This 
is only a slight inconvenience con- 
sidering that this former 8080 pro- 
gram should run about ten times 
faster on an 8086. The evolutionary 
step between the 8086 and 8080 is far 
greater than that between the 8080 
and 8008. 

The apparent goal of Intel de- 
signers was to extend existing 8080 
features symmetrically and add a 
wide range of new processing cap- 
abilities. The added features include 
16 -bit multiply and divide, inter- 
ruptible byte- string operations, 1 M 
byte direct addressing, and enhanced 
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MORE COLOR. MORE SOUND. 
MORE GRAPHICS CAPABILITIES. 
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Compare the built -in features of 
leading microcomputers with the Atari 
personal computers. And go ahead, 
compare apples and oranges. Their 
most expensive against our least 
expensive: the ATARI ®400" 

Start with graphics capabilities. The 
ATARI 400 offers 128 color variations. 
16 colors in 8 luminance levels. Plus 
29 keystroke graphics symbols and 8 
graphics modes. All controlled from a 
full 57 key ASCII keyboard. With upper 
and lower case. And the system is FCC 

approved with a built -in RF modulator. 
That's just for openers. 

Now, compare sound capabilities. 
Four separate sound channels and a 

t Atari 1979 
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built -in speaker. With the optional audio/ 
digital recorder, you can add Atari's 
unique Talk & Teach" Educational System 
cassettes. 

Here's the clincher: Solid state (ROM) 
software. For home management, busi- 
ness and entertainment. Or just plug 
in an Atari 10K BASIC or Assembler 
language cartridge and the full power 
of the computer is in your hands. 

Memory? 8K expandable to 16K. 
And that's just for the ATARI 400 at a 
suggested retail of only $549.99. 

The ATARI®800 "gives you all 
that and much more. 

User -installable memory to 
48K. A full- stroke keyboard. 

With a high -speed send I/O port 
that allows you to add a whole family 
of smart peripherals. Including up to 
four individually accessible disk drives. 
And a high speed dot -matrix impact 
printer. And, the Atari Program Recorder 
is included with the 800 system. 
Suggested retail price for the 
ATARI 800 (including recorder) is 

$999.99. 
Make your own comparison wher- 

ever personal computers are sold. 
Or, send for a free chart that 

compares the built -in features 
of the ATARI 400 and 800 

ATARI' 

to other leading personal 
computers. 

PERSONAL COMPUTER SYSTEMS 
1265 Borregas Ave. Dept. C,Sunnyvale, California 94086. Call toll -free 800 -538 -8547 

(in Calif 800-672-1404) for the name of your nearest Atari retailer. 



bit manipulation. Arithmetic opera- 
tions are accomplished in American 
Standard Code for Information Inter- 
change (ASCII) or binary -coded 
decimal with a one -instruction hard- 
ware conversion. 
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In addition to the capability of 
handling data in bits, bytes, words, 
or blocks, the 8086 incorporates 
many features formerly found only in 
minicomputer architecture. It also 
supports such operations as reentrant 
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code, position- independent code, and 
dynamically relocatable programs. 

The 8086 is fabricated with a newly 
developed, high -speed metal -oxide 
semiconductor (H -MOS) process 
which is considerably faster than 
standard MOS. Running up to 8 
MHz, the 29,000- transistor 8086 is 
the fastest single -chip central pro- 
cessor currently available. Unlike the 
8080/8085 processor's registers, the 
8086's registers can process 16 -bit as 
well as 8 -bit data. 

Figure la shows an internal block 
diagram of the 8086. The 16 -bit arith- 
metic /logic instructions are handled 
within the general register files. This 
section contains four 16 -bit general 
data registers, two 16 -bit base pointer 
registers, and two 16 -bit index 
registers. Figure lb illustrates an 8086 
register model for comparison to the 
8080. 

The four data registers, addressable 
also in 8 -bit partitions, are primarily 
from the original 8080. There are 
twice as many general -purpose 
registers as there are on 8 -bit pro- 
cessors. 

The relocation register file is the 
other unique 8086 enhancement. This 
group is referred to as the segment 
register file, and extends direct ad- 
dressing capability to a full megabyte 
of memory. This file has four address 
pointers which contain program 
relocation values for up to four 64 K 
byte program segments. In addition, 
a fifth pointer serves as an I/O (in- 
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Figure 1: An internal block diagram and pinout specifications of the Intel 8086 (figure la). Figure lb shows the 8086 register model il- 
lustrating the differences between the 8086 and the 8080. Figure courtesy Intel Corp. 
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put /output) control providing 
address space for a full 65,536 I/O 
ports. 

Logically the 8086 operates more 
like larger computers than like a 
classical microprocessor. This is ac- 
complished through independently 
controlled bus interface and execu- 
tion units (figure 2). The major con- 
tribution is to speed processing by 
overlapping instruction fetch and exe- 
cution. Up to six bytes of instruction 
are placed in a queue before execu- 
tion. As each instruction is processed, 
the following instructions move up 
one position and a new instruction is 
fetched and placed in the queue. This 
simultaneous fetch and execute cap- 
ability induces more efficient use of 
the memory bus. It is possible for two 
single -byte 8086 instructions to be 
executed within the time for one 
memory cycle. The result is improved 
performance, given the same bus 
bandwidth and memory speed as 
other systems. 

INSTRUCTION 
STREAM 
BYTE 
QUEUE 

E 
5 

BUS INTERFACE 4 

B- BUS 

UNIT 3 

2 

ES 

CS 

SS 

DS 

IP 

EXECUTION UNIT 

AH AL 
BH BL 
CH CL 
DH DL 

SP 

BP 

SI 

DI 

CONTROL 
SYSTEM 

ARITHMETIC 
LOGIC UNIT 

OPERANDS 
FLAGS 

Figure 2: Functional block diagram of internal data paths of the 8086. Figure courtesy Intel Corp. 
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Table 1: Summary of specifications for the SDK -86 board. 

Central Processor 

Processor: 8086 
Clock Frequency: 2.5 MHz or 5 MHz (jumper selectable) 
Instruction Cycle Time: 800 ns (5 MHz) 

Memory Type 

ReadOnly Memory: 8 K bytes 
Programmable Memory: 2 K bytes (expandable to 4 K bytes) 

(2 bytes equal one 16 -bit word) 

Memory Addressing 

Read -Only Memory: FE000 Ihru FFFFF 
Programmable Memory: 0 Ihru 7FF (0FFF with 4 K bytes) 

Input /Output (I /O) 

Parallel: 48 lines (Iwo 8255As) 
Serial: RS232 or current loop (8251A) 
Data Transfer: Rate selectable from 110 to 4800 bps 
Display: On-board, 8- digit, light-emitting diode (LED) readout 

Interface Signals 

Processor Bus: All signals transistor -transistor logic (TTL) 
compatible 

Parallel I /O: All signals TTL compatible 
Serial I /O: 20 mA current loop or RS232 

Interrupts 

External: Maskable and nonmaskable; Interrupt vector 2 reserved for nonmaskable 
interrupt (NMI) 

Internal: Interrupt vectors 1 (single-step) and 3 (breakpoint) reserved by monitor 

Direct Memory Access 

Hold Request: Jumper selectable, TTL compatible input 

Software 

System Monitors: Preprogrammed 2316 or 2716 read -only memories 
Addresses: FE000 Ihru FFFFF 
Monitor I /O: Keypad and Serial (teletypewriter or video display) 

Power Requirements 

V«: +5V( ±5 %),3.5A 
Vrr-: - 12 V (± 10 %), 0.3 A (required if teletypewriter (TTY) or video display terminal 

connected to serial interface port) 

111 
CRJ 

141- 7514 

Insert the 430 o l watt resistor at R2., When correctly inserted, the 
square pad. 

741.5l43 

Q C33 

D Insert the 330 ohm (orange -orange- brown), 
I -wan resistor at K3. 

D Solder the two resistors in place and clip their 
leads. O Insert a 560k ohm (8r 

116. 

O Solder the three diod 
leads. 

Insert a IN914 or T1914 diode at the following three 
locations: D Insert a 110 ohm (bi 

al R7. 
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The Intel SDK -86 
Perhaps this brief introduction has 

sparked your curiosity and you wish 
to know more about the 8086. Of 
course,the best method of learning is 
to use one. Since at this writing the 
8086 is still so new that it is not 
incorporated into any general -use 
personal computer, we are left to our 
own resources and construction 
abilities. Fortunately Intel realizes 
that the success of any new product 
depends on evaluation by as many 
potential users as possible. For this 
reason the System Design Kit (SDK) 
series of products were conceived. 

The SDK -86, shown prior to 
assembly in photo 1, is a single - 
board, 8086 -based computer. Intel's 
pricing policies make the purchase of 
the SDK -86 kit far more attractive 
than a single 8086 chip. It results, in 
the name of advertising, in one of the 
better computer offerings on the 
market. At $780 the SDK -86 fits 
within most budgets. It is a complete 
computer including processor, pro- 
grammable memory, read -only 
memory, I/O (input /output), and 
display. Table 1 is a more explicit 
listing of specifications and figure 3 is 
a detailed block diagram. 

The SDK -86 is very easy to assem- 
ble. As shown in photo 2, it comes 
packaged so that all components are 
easily recognizable, even for a 
novice. Documentation includes an 
Assembly Manual, User's Manual, 
User's Guide, and Monitor listings 
(see photo 3). The assembly pro- 
cedures are written at such a level 
that even a person having limited 
technical knowledge may assemble 
the kit. The assembly manual pro- 
gresses from basic solder techniques 
and component identification to step - 
by -step assembly and checkout. The 
only microcomputer assembly 
literature I have read which was as 
easily understandable as this comes 
from the Heathkit people. 

All major components are 
socketed, but to be on the safe side it 
is a wise idea to purchase additional 
integrated- circuit sockets. This will 
allow all integrated circuits to be 
removed in case troubleshooting is 
necessary. The fully constructed com- 

Photo 2: Typical page from the construc- 
tion manual. Each instruction step is 
clearly explained and each component is 
accurately identified. 



North Star Announces - 
Double Density x 2 Sides = Quad Capacity! 
The North Star Horizon now delivers quad capacity by using two -sided 
recording on our new mini drives! That's 360,000 bytes per diskette! A four 
drive North Star system accesses over 1.4 megabytes of information on- line! 
Think of the application flexibility that so much information storage can 
give you! 
North Star has quadrupled the disk capacity of the Horizon computer but 
prices have increased a modest 15 percent. On a dollar per byte basis, 
that's a bargain that is hard to beat! 
The proven North Star disk controller was originally designed to 
accommodate the two -sided drives. North Star DOS and BASIC are 
upgraded to handle the new capacity, yet still run existing programs with 
little or no change. Of course, single sided diskettes are compatible with the 
new disk system. 

North Star Horizon Computer 
Prices (includes 32K RAM, one 
parallel and two serial I/O 
ports), assembled, burned -in 
and tested: 
Horizon -1 -32K -Q $2565 
Horizon -2 -32K -Q $3215 
Horizon -1 -32K -D $2315 
Horizon -2 -32K -D $2765 

Get both sides now! Quad capaci 
is available from your North Star 
dealer. 

Norlh Shar f 
North Star Computers 
1440 Fourth Street 
Berkeley, CA 94710 
415 -527 -6950 TWX /Telex 910 -366 -7001 
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puter is shown in photo 4. Checkout, 
after determining that there are no 
obvious errors, is simply a matter of 
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applying power and pressing the executes the instruction at hexa- 
system reset button. decimal location FFFFO. The instruc- 

When the SDK -86 is reset, the 8086 tion at this location is an intersegment 
direct jump to the beginning of the 
monitor program that resides in read - 
only memory, hexadecimal locations 
FF000 to FFFFF. The monitor is com- 
prised of two programs resident in 
programmable read -only memory; 
one for use with the on -board 
keypad, and the other a serial 
monitor that supports a video display 
or teletypewriter connected to the 
Electronics Industries Association 
(EIA) serial interface connector. This 
latter communication mode is 
preferable if the SDK -86 is to be used 
efficiently for software development. 
Even though the system is con- 
structed to vector to the keyboard 
monitor on power up, simply inter- 
changing the two sets of program- 
mable read -only memory will allow 
the unit to start up immediately in the 
serial mode. 
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Photo 3: The SDK -86 board comes complete with well- written documentation manuals 
for assembly and use. 
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Photo 4: Assembled SDK -86 board. Note the prototyping area on the left -hand side. 
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The SDK -86 Monitor 
Both monitors share similar com- 

mand capability. The keyboard 
monitor is optimized for the 8- digit, 
light- emitting -diode (LED) display 
while the serial monitor is obviously 
for a video display or teletypewriter. 
The only dissimilarity is that the 
latter has the additional ability to 
read or write to a paper -tape punch, 
or with the addition of a Frequency - 
Shift- Keying (FSK) modulator /demo- 
dulator, cassette storage. Table 2 lists 
the serial monitor I/O commands. 

Of particular importance are the 
single -step and go commands. Single 
step allows a program to be executed 
one instruction at a time, while the go 
command allows the user to specify a 
breakpoint which returns control to 
the monitor while preserving the 
machine's status. This allows a pro- 
gram to be run in segments facili- 
tating checkout. 

While the monitor does provide 
some powerful routines, the PL /M 
listings provided in the documenta- 
tion do not directly give the addresses 
of the individual routines. Enough 
effort is required to extract this infor- 
mation, that rewriting particular 
routines in user memory is a worth- 
while consideration. 

Text continued on page 24 
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WINCHESTER MASS STORAGE 

We're staying with Shugart for both floppies and 
Winchester hard disk. Why? Simple, low price, solid 
reliability and they're our next door neighbor. Our single 
board computer supports up to 4 Mbytes of floppies and 
58 Mbytes of Winchester running under AMEX. 

aLan] 

ALTOS COMPUTER SYSTEMS PROUDLY ANNOUNCES 

aos000 -v 

(aLzo)) 0 

THE VERY FIRST 
Double Density Z80 Micro -Computer 

plus Twin 8" Floppies 
plus 14.5Mó Winchester Disk 
for under $9,500! 

And more! 4 user CP/M® for under $12,000! 
'CP M .s a restored trademark of Digdal Research, Inc 

ALTOS COMPUTER SYSTEMS, LEADER IN SINGLEBOARD TECHNOLOGY 
DOES IT AGAIN WITH ITS SINGLEBOARD ACS8000 -6. TOTAL BUSINESS COMPUTER 

HIGH TECHNOLOGY AGAIN 

The new ACS8000 -6 single board computer is packed 
with ultra -high technology: Z80 double- density computer, 
up to 208Kb of high speed RAM. Floppy -disk and Win- 
chester Hard Disk controllers, DMA, up to 6 serial /2 
Parallel I /O, optional 32 bit floating point processor ... 
All on One Board, fully socketed, fully doc- 
umented reliable and maintainable. 

ADVANCED MULTI -USER SOFTWARE 
Our new ALTOS Multi -User Executive 
(AMEX) supports four independent 
CP /M compatible programs in any of six 
languages: Basic. Fortran, Cobol, Pascal, 
APL, C. and a wealth of complete 
business application packages. 

Circle 6 on inquiry card. 

COMPUTER SYSTEMS 
2338 -A Walsh Avenue 

Santa Clara, Ca. 95050 

MINI PERFORMANCE FOR 1/2 COST 
Prices you will love. Entry level 
ACS8000 -6 Hard Disk System $9.450 
2 users $10.670, 4 users $11.960, 
AMEX separate at $250. 

AVAILABLE NOW! 
Call for your nearest Altos dealer. (408) 
244 -5766. Telex 171562 ALTOS SNTA. 
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Figure 3: A detailed block diagram of the SDK -86 evaluation board. Figure courtesy Intel Corp. 
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WH27 Dual Floppy Disk System 
$2595 suggested list 

WH19 Smart Video Terminal 
$995 suggested list 

WH89 All -In -One 
Computer 
$2295 suggested list 

You get flexible computer systems designed, built and tested to 
serve you in many ways - priced to pay for themselves quickly. 
Choose from 8 -bit or 16 -bit power, then add the peripherals 
to configure the system that best fits your needs. You get flexi- 
bility, expandability, reliability. 

WH11A 16 -bit Computer 
$1895 suggested list 

The WH27's disk operating system was developed in conjunc- 
tion with DEC and supports BASIC, FORTRAN and Assembly 
Languages... all available from Heath Data Systems Dealers. 
The disk operating system for the WH89 All -In -One Computer 
supports MICROSOFT' BASIC, MICROSOFT' FORTRAN and 
Assembly Languages. 

The WH89 All -In -One Computer includes two Z80 microproc- 
essors, 51/4" floppy, high -resolution CRT terminal, professional 
keyboard and 16K RAM (expandable to 48K) - all in one com- 
pact unit. It's a complete, balanced system ideal for word proc- 
essing or any small business need. 
The powerful 16 -bit WH11A Computer (DEC® PDP 11/03 com- 
patible) is designed around the DEC KD11 -HA CPU and ac- 
commodates up to 64K bytes of memory. Add the WH27 Dual 
8" Floppy (DEC RX01 compatible) for vast storage capacity and 
immediate access to programs and data. For video output, add 
the WH19 Smart Terminal with professional keyboard, direct 
cursor addressing and eight user programmable keys. The 
WH19 is compatible with the DEC VT52 and ANSII Escape Mode. 
The WH11A System is ideal for the complex problems of busi- 
ness and education. 

The WH11A Computer runs all systems and applications soft- 
ware written for the DEC PDP -11/03 and that includes scores 
of practical programs for business, technical users and educa- 
tion. It also accepts the powerful DIBEX' Operating System 
which is compatible with Dibol, and all Dibol -based software. 

The people who build Heath Data Systems hardware stand be- 
hind it. Service is available from 55 locations throughout the 
U.S. and at many more locations in Canada and Europe. There's 
always someone nearby. Your investment is protected. 

Heath Data Systems are on display at your nearby Byte Shop, 
Computerland, Heathkit Electronic Center, Microage Dealer or 
other qualified computer store. 

They're available and they're generous. Call (616) 982 -3361 for 
details. 

Schlumberger 

Heath Data Systems, Schlumberger Products Corporation 
Hilltop Road, St. Joseph, MI 49085 
DEC is a registered trademark of Digital Equipment Corporations. 

CP-171 



Text continued: 

In Conclusion 
If you have an interest 

microprocessors, perhaps the best 
place to start is with the SDK -86. The 

in 16 -bit 8086 is a quantum leap forward for 

Table 2: The commands which are available for use with the serial monitor. 

Command 
Monitor Command Summary 

FUNCTION /SYNTAX 

Displays /modifies memory locations 
S (Substitute Memory) S[WJ <addr >,[[<new contents > J,]' <cr> 

Displays /modifies 8086 registers 
X ( Examine /Modify Register) X( < reg > It < new contents >J,J' <cr> 

Moves block of memory dala 
D (Display Memory) D[W]<start addr >[,<end addr> J <cr> 

Moves block of memory data 
M (Move) M< start addr >, <end addr >, <destination addr> <cr> 

Accepts and displays data at input port 
(Port Input) I[W]<port addr >,[,]' <cr> 

Outputs dala to output port 
O (Port Output) O[WJ<porl addr> , <data >(, <data >J' <cr> 

Transfers 8086 control from monitor to user program 
G (Go) G[ <start addr> JE, <breakpoint addr> J< cr> 

Executes single user program instruction 
N (Single Step) N( <start addr >J,[[ <start addr> Li* <cr> 

Reads hexadecimal object file from tape into memory 
R (Read Hexadecimal File) R(< bias number>]<cr> 

Outputs block of memory data to paper tape punch 
W (Write Hexadecimal File) W[X]<start addr>,<end addr >I, <exec addr >I <cr> 

microprocessors and the SDK -86 is a 
cost -effective method of evaluation, 
complete with all the hardware of a 
basic computer system. It must be 
cautioned that a first -time user, un- 
accustomed even to 8 -bit micro- 
processors, may find the learning 
process somewhat complicated. The 
SDK -86, while packaged and 
assembled in a Heathkit fashion, is an 
industrial training device and not 
aimed specifically at the personal 
computing market. Beyond the 
minimal checkout procedures and 
brief description of the monitor com- 
mands, there are no sample programs 
which can be immediately entered 
and executed. This unit must be 
thought of as a rather sophisticated 
trainer. The mechanism is provided 
in the form of the board, but the ac- 
tual course of education is completely 
in the hands of the user. 

Next mouth's "Ciarcia's Circuit Cellar"' topic 
will be electrically alterable read -only 
memories (EAROMS). 

INALLY, Apple II R software for the discerning computerist, 
and the not -so- discerning beginner 

AppleAidsr" 

Little Tricks'" 
A series of carefully explained subroutines containing a potpourri of 
useful programming techniques in Integer Basic and Applesolt, such as 
specific key stroke identification, timing loops, disappearing question 
marks on input, no question marks on input, and many more. 
Cassette (16K) 14.95 Disk (32K) 19.95 

Scroll Control'" 
Have you ever wondered why you cannot list an Integer Basic or 
Applesolt program one screen -page at a time? So have we, and we 
did something about it! Our machine language Scroll Control, hidden 
in RAM so as not to "bump" into your program, can be engaged or dis- 
engaged at a flick of the keyboard. Why be frustrated when instead you 
can control the scroll? Cassette 9 95 Disk 14.95 

C 

'Alitax Estimator" 
This Applesolt program, prepared under the supervision of an attorney, 
estimates disposaole income alter alimony and child support payments 
and federal taxes. For use by laymen and attorneys. 1980 tables. 
Cassette (24K) 9 95 Disk (32K) 14.95 

-Pensionner 
A companion to Alitax Estimator in Applesolt designed to calculate the 
present value of a pension in slates in which a pension is subject to 
division in marital dissolution cases. 
Cassette (24K) 9 95 Disk (32K) 14.95 

N.J. res. add 5% sales tax 
Apple II and Applesolt are registered 

trademarks of Apple Computer, Inc. 
Add $1 /item. shipping and handling 

-professional, but not a substitute for 
legal advice 

Form -It -Out'" 
A series of routines in Integer Basic and Applesolt containing detailed 
explanation and examples of programming techniques necessary to 
professionalize your screen output. Included are right and center justi- 
fication, windowing, tabbing, cursor positioning among others. 
Cassette (16K) 14.95 Disk (32K) 19.95 

Track & Sector List'" 
This is the ultimate disk utility. Instead of a catalog. have you ever seen 
those dreaded words 'I/O ERROR "? Is all lost? NO! Now your disk may 
be saved. Also you can eliminate bad sectors, remove control characters 
imbedded in file names, change the disk volume number, and more. This 
machine language program is supplemented by extensive tutorial 
documentation worth its weight in gold.Disk only (32K) 24.95 

Hex and Decimal Learning Tree'" 

My ABC's" 
An early learning I nteger Basic program using over one hundred and fifty 
high resolution graphic letters and pictures in a drill -and-practice formal 
designed to develop identification of capital and small letters, and 
association of letters with pictures. Scoring capability allows monitoring. 
Child tested and teacher recognized. Cassette(48K)14.95 Disk 19.95 

Now I Can Rhyme" 
A companion to My ABC's in Integer Basic. The child selects those high 
resolution pictures which rhyme. Score -keeping capability allows 
monitoring. Incorporates progressive levels of difficulty. 
Cassette (48K) 14.95 Disk (48K) 19.95 

AI 

INCORPORATED 

P.O. Box 774M 
Morristown, NJ 07960 
(201) 539 -3770 

24 November 1979 BYTE Publications Inc 



Concerto in A Flat Mini. 
Victor Borge demands the world's 
finest piano for his concert work. 
And when he performs at the 
computer keyboard, he naturally 
expects the best. The quality mini 
recording media. That's why he 
specifies Verbatim. 

At Verbatim Corporation the whole 
message is quality. Our Verbatim 
brand diskettes, cartridges and 
cassettes capture your data and 
play it back bit for bit, byte for 
byte, verbatim. 
Quality mini media is all we make. 
When you want to lie sure your 
data will play, specify Verbatim. 

Verbatim Corporation 
323 Soquel Way, Sunnyvale, 
CA 94086 
(408) 245 -4400. TWX: 910- 339 -9381 
For the name of your nearest 
Verbatim distributor, call toll free: 
(1) 800 -538 -1793. 
In California call: (408) 737 -7771 

In Europe: Call collecc. 

Verbatim S.A. 
Case Postale 296 
1215 Genève 15 
Switzerland 
Telephone: 41 (22) 34 -90 -55 
Telex: 22647 ITGE CH 

Verbatim Ltd. 
Ballysimon Road 
Limerick, Ireland 
Telephone: 061 -42755 
Telex: 8206 
In the Far East: 
Verbatim Far East Ltd. 
702 Hayama Building 
3 -14, 1 -Chome 
Hiroo, Shibuya -Ku 
Tokyo 150, Japan 
Tel: (03) 446 -2917 Telex: J29587 

Circle 374 on inquiry card. 


