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of 6800 Microcomputing. Circle 38 on Inqu iry card. 

6800/6809 SOFTWARE 
Syslem Software 
6800 Symbolic Assembler - Specify assembly options 
at time of assembly with this symbolic assembler. Source 
!isling on diskette . .. .. . . ......... . . . . .. ... $29.95 
Super BASIC - a 12K extended random access disk BASIC 
!or the 6800 and 6809. Supports 44 commands and 31 !unc­
tions. Interprets programs wrillen in bolh SWTP BK BASIC 
(versions 20. 2.2 & 2.3) and Super BASIC. Features: 9-digit 
BCD arithmetic, Print Using and Linput commands. and much 
more. Pr ice .... . . .. ......... .. ... . .. .. .. . $49.95 
TOUCHUP'"' - ModifiesTSC's Text Editor and Text Pro­
cessor lor Percom mini-disk drive operat ion. Supplied on 
diskette complete with source listing ... . .... . . .. $17.95 
Operaling Systems 
INDEX"-"' - This easy-to-use disk-operating and file man­
agement system lor 6800 microcomputers is fas t. VO devices 
are serviced by interrupt reQuest. INDEX' accesses peripherals 
the same as disk files - new devices may be added without 
changing the operating system. Other features: unlimited 
number ot DOS commands may be added· over 60 system 
entry points · display only those filesat or above user-specified 
li le activity level · versions available for SWTPMF-68,Smoke's 
BFD-68 and Motorola 's EXORciser• . Price ...... . . $99.95 
MINIDOS-PLUSXl!!' - An extension of the original 
MINJDOS'"' for LFD-400'"' mini-disk systems, MINIDOS­
PLUSX"'- manipulates files by six-character names. Supports 
up lo 31 tiles. Resident commands include Initialize. Save, 
Aflocale, load. Files (directory list). Rename and Delete. 
Supplied on 2708 ROM with a minidiskelte lhat includes 
transient util ities such as Copy, Backup, Create, Pack and Prinl 
Directory. Price .. . . . .... ... . . . .... . ...... $34.95. 
PSYMON - Percom SYstem MONitor for the Percom 
single-board/SS-SO-bus-compatible 6809 computer accom­
modales user's application programs withany mix ol peripher­
als wilhoul modifying programs. PSYMON!'l also features 
character echoing to devices other lhan lhe communicating 
device, sophisticated register and memory cump rout ines and 
more. Price (on 2716 ROM) . . . ........... . . . . $69.95. 
WINDEX' " - Described in delail elsewhere on this page. 
Business Programs 
General Ledger - For 6BOIY6809 compulers using Per­
com LFD mini-disk storage systems. Requires little or no 
knowledge ol bookkeeping because lhe operator is prompted 
wi th non-lechnical Questions during dala enlry. General Ledger 
updalesaccounl balances immediately - in real time. and will 
print linancial statements immediately after journal entries.User 
setecls and assigns own account numbers; tailors financial 
statements to fi rm's particular needs. Provides audit trail. Runs 
under Percom Super BASIC. Requires 24K bytes of RAM. 
Supplied on minidiskelte with acomprehensive users manual. 
Price . ... ... . .. ... .. . ..... .. ..... . . . .. $199.95. 
FINDER' "' - This general purpose data base manager is 
written in Percom Super BASIC. Works wlh 6800/6809 com­
puters using Percom LFD-400'-= mini-disk drive storage sys­
lems. FINDER"'' allows user to define and access records using 
his own terminology - customize file structures to speci lic 
needs. Basic commands are New, Change. Delete, Find and 
Pack. Add up to three user-defined commands. FINDER plus 
Super BASIC require 24K bytes ol RAM. Supplied on minidisk­
etle with a users manual. Price . .. . ... .. .. ..... $99.95 
Mailing List Processor - Powerful search. sort, create 
and update capability plus abil ity to store 700 addresses per 
minidiskeltemake th is list processor etticient and easy to use. 
Runs under Percom Super BASIC. ReQuires 24K bytes of RAM. 
Supplied on minidiskette with a users manual. Price $99.95. 
From lhe Software Works 
Development ano debugging programs lor 6800 µCs on disk­ 
ette:  
Disassembler/Source Generator . . . .. . . . . ... ... $30.95  
Ael oc'tng Disas'mbtr/ Segmented Text Gen .. $40.95  
Disassembler/ Trace .. _. . . . ... .. . . . $25.95  
Support Relocator Program . .. ......... .... ... $25.95  
Relocating Assembler/ Linking Loader . . . . .. $55.95  
SmithBUG.. (2716 EPAOM) ................. $70.00  

Circle 37 on inquiry card. 

1/2-Price Special on Hemenway Software! 
CP/68+ disk operat ing system . . .. .. ......... $ 49.97 
STRUBAL + :(: compiler .. . ..... . • .. . . •.. . .. . $124.97 
EDIT68 texl editor . .. . .... . . . . . .. . . ... . . .. $ 19.97 
MACAO-Relocating Assembler .. . .• . . .. .. $ 39.97 
linkage Edilor (lNKEDT68) . ... ..... .• . ... .. $ 24.97 
Cross Reference uti lity . . . . . _.. .. .. _.. _$ 14.97 

'" trademark of Percom Data Company, Inc. 
• lrademark ol Mo101ola Corporation 
Hrademark of Hemenway Associates Company 

• ' SmilhBUG Is a trademark of the Soltware W01ks Company 

This programmable VIDEO DISPLAY CONTROLLER 

The Electric Window.[@ 
Worth Looking Into. $249.9 ' 

processes display changes in­
stantly in real-time. The Electric 
Window™ resides completely in 
main memory so control is ac­
compl ished by direct MPU access 
to the character-store memory and 
display control registers . Peer at 
the screen and you look right into 
video display memory space while 
you input and manipulate text ­
an indispensable feature for effi­
c ient screen edit ing and word 
processing . The Elec tric Win ­
dow™. It's worth looking into. Fea ­
tures include : 
•  Programmable CRT controller chip that 

provides extraordinary versatility in 
software control of horizontal and verti­
cal formatting , cursor positioning , scrol­
ling and Start/Reset functions. 

•  Astandard ASCII 128-unit R 0 M charac­
ter generalor which generates easy-to­
read 7 x 12 dot-matrix characters with 
lower case descenders . Plus ... 

•  Provision for an optional ROM that may 
be programmed for special symbols or 
characters . 

•  Resides entirely in 2K on-board RAM 
mapped into main memory. • Use either standard video monitor or modified tv. 

Now Available! the SBC/9"' MPU/Control Computer 
(Single-Board-Computer/6809) - stands alone as a control computer , but also -o 
compatible with the SS-50 bus for use as an MPU card . Includes PSYMONQBJ (Percom 
SYstem MONitor) in a 1K ROM and provides for additional 1K of ROM . Also incl udes 1K .t 
of RAM. Features: Super Port - provision for multi-address, 8-bit bidirectional data & 
lines • an intelligent data bus for multi-level data bus decoding • an on-board 110-baud c 

c 
to 19.2 kbaud clock generator· extended address capability- to 16 megabytes - o 
without disabling baud clock or adding hardware. And much more. Supplied with 
PSYMON® and comprehensive users manual. Price .. . . ...... . . .. . . .. . . . 

See full page ad elsewhere in this magazine for all of the SBCl9"" features. <} 

Full Feature Prototyping PC Boards 

All ol the features needed for rapid, 
slraighttorward circuit protolyping. Use 
14-, 16-, 24- and 40-pin DIP sockets 
• SS-50 bus card accommodates 34- and 
50-pin ribbon connectors on lop edge. 
10-pin Molex connector on side edge· I/ 0 
card accommodales 34-pin ri bbon 
conneclor and 12-pin Molex on top edge 

110 Bus Card: $14.95 

1• VO card is 1- /4 inches higher than 
SWTP VO card · interdigitated power 
conductors · contacts for power regulators 
and distributed capacitance brpassing
• use wire wrap, wiring penci or solder 
wiring · tin-lead plating over 2-oz copper 
conduclors wets quickly, solders easily 
• FR4-G 1 O epoxy-glass substrate. 

Circle 40 on Inquiry card . 
SS-50 Bus Card: $24 .95 

•  An optional software driver program called WIN­
DEX™ that complements the fast , hardware­
implemented functional capability of the controller. 
WINDEX™ will auto-l ink to PSYMON1"', the 
monitor for the Percom SBC/9™ single board 
computer. The ROM version of WINDEX™ costs 
$39 .95 . The minidiskette version (with source and 
object files) sells for $29 .95 . 

•  Up to 24 BO-character lines - programmable . 
•  Program control of display highlighting. 
•  Program interlaced or non-interlaced scan . 

To place an order or request additional literature call toll­
free 1-800-527-1592. For technical information call (214) 
272-3421. Orders may be paid by check , money order. COD or 
charged to a VISA or Master Charge account. Texas residents 
must add 5% sales tax . 

PRICES ANO SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. 

[LJEfHlllM]  
PERCOM DATA COMPANY. INC. 
211 N. KIRBY GARLAND. TEXAS 75042 

(214] 272·3421 



Text co11 ti1w ed froni page 58: 

each type of terrain is an integer multiple of the cost unit. 
The movement cost for any one square on the terrain 

map is considered to be the cost to enter the terrain area 
represented by that square. If you are currently in square 
X, and wish to move to square Y, then consider the cost 
of moving into square Y as the movement cost for square 
Y. The movement cost of square X, the current square, 
has no effect on the calculation; the movement cost is 
affected only by the nature of the terrain you are about to 
enter. 

The result of determining movement costs is a cost 
matrix, C, where C(J,J) is the movement cost of the ter­
rain in the square in the I-th row and J-th column of the 
map . For all terrain which is effectively impossible to 
enter, or for which entrance is prohibited, C(I,J) = O is 
assigned. 

The third step is to generate terrain masks . First deter­
mine max, which is the maximum value found among all 
the movement costs in C. Then for all values k such that 
1 :5 k :5 C.,•• you define the terrain mask Tk where Tk (!,]) 
is 1 if C(l,])=k, and Tk(J,])=O otherwise . 

Now you should define a scatter function for the prob­
lem. The function will produce scatter mappings for use 
with the terrain masks generated above. The input to this 

wwwwwwww blank Clear 
WW RR WW 
w R R w R Rough 
w R J J w 
w J J J w J Jungle 
w J WW 
w wwww w Water 
wwwwwwww 

Figure I: Map of a small island with clear, rough , and jungle ter­
rain. The map is represented on a rectangu lar grid. 

0 0 0 0 0 0 0 0 
00221100 
0 12 21 11 0 c 
0 l 2 3 3 3 1 0 
01333110 
01311100 
01 1 10000 
0 0 0 0 0 0 0 0 

Figure 2: A movement cost matrix for the island map of figure 1. 

function is a boolean array of starting positions (1, if yes; 
0, if no). The output is another boolean array of ending 
positions of moves of distance one from the starting posi­
tions. Since distance is a factor, you must define a metric, 
or distance function, for this problem. 

Example of the Procedure 
In figure 1, there is a map of a small island with terrain 

of three types: clear, rough, and jungle. The map has 
been placed on an 8 by 8 rectangular grid , and each grid 
square is clearly identified as being a single type of ter­
rain. 

Let us return to our hiker traveling cross-country on 
foot. Suppose that he requires 10 minutes to travel 
through one square of clear terrain , 20 minutes for rough 
terrain, and 30 minutes for jungle terrain. The terrain 
type "water" is effectively impassable in this problem. 
Thus, the movement cost is in terms of 10-minute periods 
of time, and you can construct the cost matrix C as 
shown in figure 2. Since 3 is the maximum movement 
cost value found in C, you will have three terrain masks: 
Tl, T2, T3 as shown in figure 3. 

Using a rectangular grid, there is a choice between two 
obvious distance functions with strictly integer values. 
The first distance function is the "city" metric, which 
defines the distance between points (a ,b) and (c,d) as 
la-c l + [b-d[ where Ix[ is the absolute value of x. 
This function derives its name from the fact that in the 
rectangular system of streets found in a city, no move­
ment is allowed diagonally through blocks. All distances 
are in terms of the net distance north or south added to 
the net distance east or west. 

The second distance function is the "square" metric, 
which defines the distance between points (a ,b) and (c,d) 
as the maximum of Ia - cI and Ib - d [ . Its name is de­
rived from the fact that the shape of the area containing 
all squares that are Nor less units distant is a square, for 
any integer N . 

Scatter Functions 
Now it is necessary to define scatter functions CSC and 

SSC for the "city" and "square" distance functions, 
respectively. Let A be a matrix the same as C; that is, an 
8 by 8 matrix. Let A (l,])=O for all I and J, except for the 
one location on the map that is to be used as the starting 
position . A(J,J) will be 1 for the starting location. Matrix 
A is the input to the scatter function . B will be designated 
as the output matrix. The notation X(A) to represent the 
results of applying the function X to the matrix A will 
also be used. For the city distance function , the function 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
00001100 00110000 0 0 0 0 0 0 0 0 
01001110 00110000 0 0 0 0 0 0 0 0 
0 1 0 0 0 0 1 0 0 0 1 0 0 0 0 0 00011100 
010001 1 0 0 0 0 0 0 0 0 0 0 0 1 l 1 0 0 0 
01011100 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 
0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Tl T2 T3 

figure 3: Th e three terrain masks that will be superimposed on the movement cost matrix of figure 2. 
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Oregon Software Introduces 

OMSI PASCAL Vl.2 ® 

We at Oregon Software are pleased to announce that Vl.2 , our improved version of 
Pascal-1. is now available. The value of Pascal in computer software design is becoming 
widely recognized. and our Vl.2 version contains significant enhancements in ease of 
operation and reliability. 

1
A comprehensive tool: 

DESIGN - In a single, carefully-designed package, Pascal Vl.2 is 


the tool you need for each stage of software development. 

1
Vl.2 Pascal compiler: 
CODE& 
- Pascal Vl.2 has a fast, highly reliable compiler to giveCOMPILE you executable code quickly. 

l
V1.2 symbolic debugger: 

TEST - The symbolic debugger traces source statements and 
variables and includes breakpoints and other interactive 
features . 

V1.2 profiler: 
MEASURE - The profiler lists statement execution frequencies so you~ can streamline your code for speed. 

I

Transports to many operating systems:
OPERATE & 

- Pascal V1.2 source t ransports to any RSTS/E, RT-11, 
MAINTAIN RSX-11, or IAS operating system . Object executes on 

any PDP-11. LSl to VAX , with more target machines 
to follow. 

Oregon Software g uarantees the performance of Pascal Vl.2 . We also include in the 

purchase price our technical support during the first year of operation. 

Write or call for more details about Pasca l Vl.2. Ask to see our user manuals, example 

programs, and benchmarks. 


POP. RSTS/ E, RSX , VA)(, and !AS a1·0 tr.ndomarks of Digital Equipment Corporation. 

n 
ri 

2340 S.W. Canyon Road• Portland, Oregon 97201 • (503) 226-7760 •TWX: 910-464-4779 

DISTRIBUTORS 

A uSD"a.lia: Sydnoy; 
Network Computer Service!> 
390-3677 

Cnnede : Vancouver: 
Volley Sof1woro 
(604) 524 · 9741 

Engll!lnd: Stafford ; 
Hourds Computing Ltd . 
0785-44221 

Japan: Tokyo; 
Rlkei Corporation 
03-345-1411 

Circ le 41 on inquiry card. BYrE February 1980 63 



0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 

0 0 0 0 0 0 0 1 0 0 0 1 1 1 0 0 1 1 1 0 1 1 1 
0 0 1 0 0 0 1 1 1 0 1 1 l 1 1 0 1 1 1 0 1 1 

0 0 0 0 0 0 0 1 0 0 0 1 1 1 0 0 1 1 1 0 1 1 
0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 1 l 1 1 

a. A b . CSC(A) c.CSC(CSC(A)) d. SSC(A) e .SSC(SSC(A)) 

Figure 4: Figure 4a is an example of a starting matrix, A. Figure 4b represen ts the matrix after the CSC (city) scatter function has been 
applied. The CSC function is then applied a second time to obtain tlie matrix in figure 4c. Figures 4d and 4e represent the results ob­
tained after applying the SSC (square) scatter function to the matrix in figure 4a once and twice. 

CSC will assign to each element of B the value: 	 In both cases, all matrix elements A(J,J) that lie outside 
the matrix A are to be tonsidered zero, such as A(O,O). 

B(J,J) = CSC(A(I,J)) = A(J,J) 	OR A(J,J + 1) Figure 4a gives an example of a 5 by 5 starting matrix, 
OR A(J,J-1) A . Figure 4b represents the result of applying the CSC 
OR A(J+l,/) OR A(J-1,/) function to that matrix . In figure 4c, the result of apply­

ing CSC to the matrix in figure 4b can be seen . Figures 4d 
where OR represents the logical OR operation. For the and 4e represent the matrices obtained after one and two 
square distance function, the function SSC will assign to applications of SSC to the matrix in figure 4a. 
each element of B the value: 

B(J,J) = SSC(A(J,J)) = A(J,J) 	OR A(J,J+l) OR A(J,J-1) 
OR A(J+l,J) OR A(J-1,/) 
OR A(J+1,J+1) OR A(J+l,/-1) 
OR A(J-1,/+1) OR A(J - 1,/ - 1) 

Now you con really expand your horizons with the tiny-c 
structured programming language. The liny-c owner's manual 
(including 8080 and PDP- 11 source code and tiny-c in C) is 
still just $40. And we've added these new formats to really 
egg you on: TRS-80 Level II SYSTEM Format Cassette; CP/M 
Diskettes with 8080 Source; PDP- 11 Diskette; North Star 5" 
Diskette; KIM and SYM cassettes. And there's more, all avail ­
able for $50 or less. Order your tiny-c owner's manual today 
and get the whole story. Call or write: tiny c associates, 
P.O. Box 269, Holmdel, N.J. 07733. 

(201) 671-2296. 11·(71
You'll quickly discover tiny-c is all 
irs cracked up to be. 

Solving General Terrain Problems 
You now have everything needed to solve terrain prob­

lems: a map with a grid and coordinate system, a move­
ment cost matrix, a set of terrain masks, a matrix of start ­
ing positions, and a distance function with associated 
scatter function. 

These solutions will probe all possible paths, incremen­
ting by one unit at a time until your resources are ex­
hausted or your goal is reached . If you reach the goal 
before you run out of resources, the proposed journey is 
feasible; if you can reach the goal only after running out 
of resources, the proposal is not feasible . Furthermore, 
once a proposed journey is proven to be feasible , you can 
then retrace the path from the goal back to the starting 
position to determine an optimal solution to the prob­
lem. 

Now reconsider the problem of the man walking on the 
island of figure 1. The city metric and the scatter function 
CSC will be used. Let the walker's starting point be the 
square (3,5) on the map in figure l; that is the clear ter­
rain in the third row and the fifth column. During the 
first 10 minutes the hiker will expend one unit of cost and 
can, therefore, move one square north to (2,5) or one 
square east to (3 ,6). The hiker cannot move south or west 
to (4,5) or (3,4) since he has not yet expended enough cost 
units . Figures 5 and 6a show his starting location matrix 
and his matrix of possible new locations after 10 minutes, 
since each of these positions requires only one more unit 
of movement cost. After another 10 minutes, the hiker 
can reach the clear terrain squares at (2, 6) and (3, 7) by 

New Jersey residents include 5% soles lox. Visa 	 moving from the squares reached after first 10 minutes. 
and MosterChorge accepted. Include charge 
plate number with order. 	 The hiker could also have reached the rough terrain 

square (3,4) . This would be possible by moving west for 
20 minutes from the starting position at square (3,5). All 
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MicroDaSys Software™ ­
CP/M™ Compatible 


The Pencil Sharpener™ - Now with subscriets and superscripts! The 
form letter merge utility for the Electric Pencil 111 

. $195 . Order Code: PSJ. 

Osborne Accounting Packages. Complete CBASIC II source disk­
ettes of the best accounting software at the lowest price . Accounts 
Payable, Receivable, Payroll and General Ledger. $99 each . Ord er codes: 
APO,ARO,PCO,GLO. 

6800 and 6809 Cross Assemblers for 8080 and Z80 CP/M 
Systems. Full Mnemonic assemblers with complete options spec ification 
and output formatt ing . $89 each . Order Codes: ASM68. ASM69. 

For all software specify fo rmat : 8", S" Nonh Star. S" Micropolis. 

MicroOaSys S·100 

Products 


8P2SM 1/0 Card. Elght 8-bit parallel 110 
ports with handshaklns, one serial RS-232 110 
port, one modem 1/0 port. IClt $1 49, 
Assf!mbled $199, Older Codes 8P2SMK. 8P2SMA. 

M0690a S-100 6800 CPU card. 10K 
PROM space, 1KRAM, 2400 baud cassette In· 
terface, 2 Parallel 1/0 Ports. Kit $198, Assembl· 
ed $258. Order Codtst M0690aK, M0690aA 

New! 
ColorMaster2'M 80 x 25 Full Color 
Memory-mapped Video Soard. Kit $399, 
Assembled $499. Ord~ Codes: CMK, CMA. 

4P4S 1/0 Card. Four 8 bit parallel 1/0 ports 
with handshaking, four serial RS-232 or TTL 
110 ports. Kit $199, Assembled $249. Order 
Codes: 4P4SK, 4P4SA. 

Super Z TM · The amazing system on a board. 
Z80 Processor, two parallel 1/0 ports, serial 
RS-232 110 port, counter/timer, 2708/2716 
EPROM, and 48K Dynamic Ram ·All on one 
cardl Assembled only $950. order Code: sz. 

Manuall for hardware and software are $15, 
creditable towards purchue. 

6809! 
Single Board Computer 

S-100 Compatibility . 

6809 Computability 


• 1KRAM • RS·232 level shifters , • 
• lOK PROM space • 20 1/0 lines 
• Parellel keyboard input ,• 
• Memory-mapped video firmware 
• Fully S-100 compatible ,• 

(including 8080 type 1/0) • 
• MONBUG II monitor included 
• 2400 baud cassette interface 

$299 Assembled ,•$239 Kit ,•Order Codes: 
MD690bA ,•MD690bK 

• 
, • , • 



other moves are impossible due to either a lack of suffi­
cient travel time, in the case of the jungle square (4,5), or 
the presence of impassable terrain, such as the water to 
the north. Figure 6b shows the possible new locations for 
the hiker after 20 minutes (two units of movement cost 
expended). 

After 30 minutes, the hiker has finally expended 
enough units of movement cost to go south from his 
starting position to the jungle terrain square (4,5). He can 
now also reach the rough terrain square (2,4) by traveling 
west for 20 minutes from the clear terrain square (2,5). 
Figure 6c shows the hiker's possible locations after 30 
minutes . 

From the above example, it should be clear that move­
ment into terrain with a movement cost of k depends on 
the position of the object k movement cost units before. 
Refer to each iteration of the example above as a move. 
Also, designate the matrix of possible locations after k 
moves Mk or the k-th scatter mapping. 

This relation can be expressed as follows: the new ter­
rain squares of movement cost k that you can reach on 

0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 1 0 0 0 MO 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 

Figure 5: The starling matri.t for the island problem with the 
traveler standing in the clearing at location 3,5. 

move n is represented by the matrix A where A(I,]) is 
equal to Tk (!,])AND B(J,]) where B=XSC (Mn-k). 
(XSC is the scatter function. AND represents the logical 
AND operation.) From this you obtain the relation : 

Mn=Mn-1 OR (Tl AND XSC (Mn-1)) 
OR (T2 AND XSC (Mn-2)) 

OR (Tk AND XSC(Mn-k)) 

where k is the minimum of C..... and n. In both of these 
relations, function XSC could be replaced by CSC, SSC, 
or any other scatter function to allow the use of any other 
metric or even another grid system, such as the hexagonal 
grid. The hexagonal grid will be discussed in part 2 with 
reference to conflict simulations. Figure 7 shows the scat­
ter mappings Ml, M2 and M3 using the square scatter 
function, SSC. It is left to the reader to verify that this 
relation holds for both scatter functions. 

Using scatter maps, you can prove or disprove the 
feasibility of these proposals by determining whether this 
goal is a possible new location in the scatter mappings. 

Determining an Optimal Path 
Suppose that after n moves, the scatter map Mn finally 

contains the goal. Therefore, you know that there exists a 
path from your starting location to the goal which re­
quires a movement cost of n, and you know that no less 
expensive path exists . To find this path it is necessary to 
first define the matrices Sk that are the sums of all the 

0 0 0 0 0 0 0 0 
0 0 0 0 1 0 0 0 
00001100 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 

a. Ml 

0 0 0 0 0 0 0 0 
00001100 
000 1 1110 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 

b. M2 

0 0 0 0 0 0 0 0 
00011100 
00011110 
0 0 0 0 1 0 l 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 

C. M3 

Figure 6: After 10 minutes, the traveler may be in any of three positions (figure 6a). Each of these positions represents a 10 minute or 
less expenditure of time. After another 10 minutes, the traveler may be in any of the squares indicated by figure 6b . Figure 6c 
represents squares where tlrn traveler may be after 30 minutes. 

0 0 0 0 0 0 0 0 
00001100 
00001100 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
o o o o o o· o o 

a. Ml 

0 0 0 0 0 0 0 0 
00011100 
00011110 
0 0 0 0 0 0 1 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 

b. M2 

0 0 0 0 0 0 0 0 
00011100 
00011110 
000 1 1110 
00000110 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 

C . M3 

Figure 7: The first, second, and third scatter-function mappings using the square scatter function (SSC) as defined by equations in 
text. 
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Heu1risti~s 

SpeechLink™ 

Talk To Your Computer ... 
• 	 Voice data entry to the Apple® 

computer 

• 	 Voice control of your Apple® 

system 


• 	 User variable vocabulary 

(64 words and up) 


• 	 Applesoft & Integer Basic 

compatible with or without 

disk operating system 


Useful For ... 
• Collecting inventory data 

• Running the Apple® as a terminal 

• 	 Controlling production test 

equipment (say "test 2") 


• 	 Menu selection of programs 

(say "stocks") 


• Entering stock market data 

• Educational programs for the kids 
(say "square") 


See your computer dealer. 

Model 2000 suggested retail price 

$259, model 20A $189. 


Heuristi~s 
INC 

1285 HAMMERWOOD AVENUE 
SUNNYVALE, CALIFORNIA 94086 
408/ 734-8532 

Appl e® is a reg istered trademark o f A pple C o m puter Corporation 
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0 0 0 0 0 0 0 0 
0 0 0 1 3 2 0 0 
0 0 0 2 4 3 2 0 
0 0 0 0 1 0 1 0 
0 0 0 0 0 0 0 0 S3 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 

Figure 8: Th e third scatter sum using the city scatter function 
(CSC) fo r the island example. All m oves w hicl1 are made must 
conform to the city metric (distance function). 

scatter maps MO through Mk. Sk will be referred to as the 
k-th scatter sum. Note that SO=MO. Figure 8 shows the 
third scatter sum for the function CSC. 

The algorithm for finding an optimal path is as 
follows : beginning at your goal, follow a path of strictly 
increasing elements of Sn until you reach your starting 
position, choosing the most rapidly increasing path if 
more than one exists. Since all the possible locations in 
Mk are in Mk + 1, for all k , the more quickly a location is 
reached from the starting point , the higher its value will 
be in each scatter sum. 

For example, if the clear terrain square (4 ,7) was your 
goal , you would use the third scatter sum, S3, which is in 
figure 8. Following the movement restrictions imposed by 
the city function, you will consider only those locations 
given by the scatter of the current location to determine 
the next location on your path. Thus, you will choose 
your next location from the squares (4,8), (4 ,6), (5,7) and 
(3,7). 

Square (3,7) will be chosen, since it has the maximum 
value in S3 . In the same manner, squares (3,6) and (3,5) 
will be chosen so that your optimal path from starting 
point to goal is (3,5) to (3,6) to (3,7) to (4,7) . In the same 
manner, you can find that the optimal path from (3,5) to 
(2,4) is by way of (2,5). 

When you try to find the optimal path and there are, at 
some point between the goal and start, two or more 
possible locations from which to choose, you can ran­
domly choose any one of them with equal success. This 
algorithm, therefore, will find an optimal path, but not 
necessarily the only such path. 

In Part 1 I have discussed some general terrain pro­
blems and demonstrated a few solutions using a rect­
angular grid . This method is very easy to implement with 
two-dimensional boolean arrays and lends itself well to 
most of the problems that will be encountered . One 
notable exception, however, is the conflict simulation or 
"war game ." These games are usually played on terrain 
maps of a battlefield, upon which a grid of hexagons is 
superimposed . 

This hexagonal grid (or hex grid) resembles a honey­
comb. It eliminates the need for two different metrics, 
since there are no diagonals, but it requires the definition 
of a new system of coordinates . 

In Part 2 I shall define this coordinate system, a 
distance function, and a scatter function. I shall also 
discuss the representation of specific terrain-related game 
features such as directional terrain (roads and bridges) 
and "no-exit" terrain (zones-of-control).• 
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VOICE-CONTROLLED CONSUMER PRODUCTS: At a recent electronics show in Japan, several 
Japanese manufacturers demonstrated voice-response and voice-activation of many consumer pro­
ducts. Sanyo, Toshiba, Sharp, Sony, Hitachi, and Matsushita demonstrated a wide variety of con­
sumer products that respond to oral commands. Using microprocessor-controlled speech analyzers 
and synthesizers, the processors controlled television channel selection, volume and color control, 
and operated video games and clocks. Some units talked back to confirm user commands. 

It is expected that many of these products will be commercially available in a year or two . Present 
technology allows registration of up to three persons in the voice-recognition circuit. Manufacturers 
agree that the voice recognition is not 100% perfect, but that it will be in time. 

SOME HOME COMPUTERS FAIL FCC RFI SPECS: The Federal Communications Commission 
(FCC) has released the results of their tests of personal computer systems for radio-frequency inter­
ference (RFI). RFI has become an increasing problem to television and FM radio reception, similar 
to the citizen's band radio interference problem several years ago. The FCC has proposed as a stan­
dard a radiation limit of 100 microvolts per meter at a 3-meter distance. 

Early last year the FCC tested the Radio Shack, Apple, Heath, Texas Instruments (TI), Com­
modore PET, and Southwest Technical Products personal computers. Only the Texas Instruments and 
Commodore systems met the specification. Atari had submitted and passed the specification earlier. 

The standard goes into effect July 1, 1980, and all manufacturers have declared their intention to 
make necessary modifications to assure compliance with the specifications. 

CENTRONICS REVEALS NEW PRINTING METHOD: In a press conference held on November 13, 
1979, Centronics Data Corp of Hudson, New Hampshire, demonstrated a new method of printing on 
paper. A single stylus driven by voice coils through a parallelogram flexure mechanism presses a 
carbon ribbon against paper to form characters in almost the same way as people write using pens 
and pencils. Character fonts are switched by changing the controlling software; an almost infinite 
variety of symbols may be produced, including mathematical, Greek, Chinese, Cyrillic, and Arabic 
character sets. The prototype Quietwriter typewriter devices print with excellent quality at a speed 
of 17 cps for English-language character sets. Products using the Quietwriter mechanism may be 
sold beginning about the third quarter of 1981. 

NEW LISP SYSTEM: The LISP Co (T.(L.C)) of Los Gatos, California, has completed their first ver­
sion of LISP for the Z80. It is a dialect of the MIT LISP-Machine LISP, complete with strings, 1/0 
streams, Muddle's parameter-description mechanism, and comprehensive documentation. This ver­
sion was done for a major personal computer manufacturer; (T.(L.C)) will soon announce their own 
version that will include hardware to support the LISP programming environment. 

HOBBYIST ELECTRONIC MAIL SYSTEM FORMING: Hobbyists are setting up a low-cost mail 
system usllig their microcomputers. This is possible using a $12 software package from the Personal 
Computer Network (PCNET) committee. With it, a personal computer owner can set up his machine 
to automatically dial another system or systems at a preset time (usually late at night}, deliver 
messages, and return a status report (delivered or not delivered). · 

Hobbyists are also setting up dial-in, free-access message systems for discussion purposes using 
the FORUM-80 software and Radio Shack TRS-80s. Three forums are already in operation: forums 
devoted to tracing family histories (in Fairfax, Virginia), information on engineering applications of· 
microcomputers (Olathe, Kansas), and applications of microcomputers for the handicapped (Mem­
phis, Tennessee). For more information on these applications, contact Jon Tara, c/o SEMCO, POB 
9578, Detroit MI 48202. 

COMPUTER COMPANIES GO INTO RETAILING: The latest computer stores are those set up by 
Digital Equipment Corp (DEC), IBM, and NCR. Following the innovative experiences in computer 
retailinq estabhshed by Tandy Corp and independent stores, the traditional computer manufacturers 
have decided to meet the challenge head on. DEC already has in operation almost twenty "computer 
stores" where customers can sample the DEC small computers. However, the stores have no inven­
tory and purchases are shipped from a distribution center. 
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IBM now stocks their 5110 small business systems at fifty centers where a purchaser can get a 
system on a cash-and-carry basis. These centers were originally opened to demonstrate and train 
users, and then the retail operation was added . A typical system sells for $16,000. 

NCR has opened two pilot stores in Cincinnati to sell cash registers and small computers in the 
$15,000 price range . Data General is selling its MicroNOVA system through fifty independent 
dealers, and Texas Instruments is beginning computer demonstrations in its San Francisco store. 

With the cost of small business computer systems decreasing, the profit margin is no longer 
enough to support the high-cost selling techniques of large computer systems. 

MOTOROLA. TANDY AND WESTERN UNION INTRODUCE "GREEN THUMB" SYSTEMS: Spon­
sored by a grant from the US Department of Agriculture, Motorola and Western Union will set up an 
experimental agricultural video-telephone information system known as Project Green Thumb. 
Tandy Corp will manufacture the terminals to be located in 200 farm homes in Kentucky . Farmers, 
via telephone lines, will be able to access weather, market, and agriculture data from remote com­
puters . 

RANDOM NEWS: Atari has filed an appeal with the Federal Communications Commission (FCC) to 
stay the decision (reported in last month's BYTE News) in which the FCC granted Texas Instruments 
a waiver on permissible interference standards for personal computers. Atari feels that if other com­
panies can pass the specification, then the TI request should not have been granted . . . . Texas 
Instruments will soon have competition in the voice synthesis area . National Semiconductor Corp 
and ITT Semiconductor are both showing samples of their new synthesizer parts. These integrated 
circuits are aimed at low-price consumer applications such as talking clocks, telephone-answering 
equipment and automobile warning devices . . . . Texas Instruments has introduced four new ter­
minals that have dual-matrix print heads. The head prints two characters with each pass across the 
page enabling the unit to print 120 characters per second . .. . MIT (Massachusetts Insitute of 
Technology) has received a development contract worth several million dollars from Heath Co and 
Exxon Enterprises. The contract calls for the MIT Computer Science Laboratory to develop an 
advanced cartridge-disk-based 16-bit microcomputer system for use in office automation. Although 
initial plans called for MIT to use Zilog's 16-bit microprocessor, it is reported that they have switched 
to the Motorola 68000 to use memory more efficiently. Both Heath and Exxon will have nonexclusive 
manufacturing rights, and Exxon will have exclusive software rights .... Chuck Peddle, the 
developer of the 6502 microprocessor, the KIM-1, and PET computers, has a new product. It is the 
Commodore 4500 4-bit microprocessor. It represents a radical departure from the 6502 
architecture . . .. Researchers at Bell Labs announced the development of an improved elec­
lrochromic display using iridium. It consumes less power and could be cheaper to produce than 
light-emitting diode and liquid-crystal type displays. It does not have to be energized continuously 
and is pulsed to turn on and off. 

APOLOGY DUE: In the September 1979 BYTE News column, I reported on 16-bit 8086 processor 
boards for S-100 systems. I regret that I omitted mention of a company that has been making such a 
board since December 1978. The company is Tecmar Inc, 23414 Greenlawn Ave, Cleveland OH 
44122 . They sell a complete line of S-100 boards to make up a complete system. 

RANDOM RUMORS: Apple Computer will soon introduce the Apple III, and it is rumored that it 
will not use the 6502 microprocessor. Apple is keeping a tight lid on their plans (bit-slice, perhaps?) 
for this unit . . ..Digital Research, the firm that developed CP/M, the most popular disk operating 
system for microcomputer systems, will soon announce a version of CP/M for the Intel 8086 16-bit 
microprocessor, which will include an assembler program... .IMI (International Memories Inc) of 
Cupertino, California, the first company to ship 8-inch, Winchester-technology, hard disk drives, is 
rumored to be planning .to show a 5 \!.i -inch , 3-megabyle Winchester drive at the 1980 National Com­
puter Conference in June. Rumor is that there will be at least one other such drive shown at the 
NCC . ... 

MAIL: I receive a large number of letters each month, as a resul t of this column . If you wish 

a response please include a stamped, self-addressed envelope. 


Sol Libes 
Amateur Computer Group of New Jersey (ACG-NJ) 
1776 Raritan Rd 
Scotch Plains NJ 07076 
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DIGITAL SYSTEMS 

HAZELTIN E 
 DSC 2 

Ob ie . Density1400 1500 IMod 1 

1410 1510 Edit , Dual Drive Disk 

1420 1520 ' 


NORTHSTAR 
HORIZON 11PRINTERS 
HORIZON II Quad

QUME Sprint 

... .. 349.00 

34.95 

LEAR SIEGLER 
ADM 3A 
ADM 31 
ADM 42 

TERMINALS 
ADDS Regent 25 

5/45 KSR 
5/55 

DECwriter IV 
LA 34 

CENTRONICS 

779-2 I 703-o 
700-2 730 

MANY OF OUR PRICES ARE TOO LOW 

TO ADVERTISE. PLEASE CALL OR WRITE 

Ci rc le 46 on inqu iry card. 

Texas Inst 
lmnact P . Copy lntertec 
ISO ch rmter- Sup 
B10 Multi '11mentl 

b. . aracters er Brain 
J·d1rec11ona1 pr;~~fngec . &~:!~~~8{;1Terminal 

;1oppies. GP~Dbua/ Min;. 
eveJopment ased 

ONLY S3sss. or Business System 

CROMEMCO 
System 3 gl I m . 

. . . ' ...... -.. . ...... .. .. .. . .. " -- . . . . . .. . ..... ... 
' • • • .. "• r ., . 

ATARI 
400 
800 

MORE SPECIALS 

Okidata Sll 25 ..... $2595.00 Livermore Accoustic 

Okidata SL300 ..... 2995.00 
Coupler ......... $249.00 

Centronics 
Persci 277 Obie Micro Printer 

Density ........ 1395.00 
5" Scotch Diskette 

lmsai PCS 80/ 15 ... 499.00 Box .... . . . ..... 

Televideo912, 920 .. CALL 
8" Scotch Diskette 

Box ............ 39.95 

We carry a full line of Alpha-Micro Products. 
We have a full staff of Programmers and Computer 

Consultants to design, configure and deliver a Turnkey 
Computer System to meet your specif ic requ irements. 
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A Computer-Controlled 

Light Dimmer 


Part 2: Implementation 
John H Gibson 


Phy9ics Department 

Alma College 


Alma MI 48801 


Model 
ET-3400 

Arjctess Buffers 
. . . 

Photo 3: Close-up view of the Heathkit ET-3400 microprocessor trainer wired for use with the demonstration program. The ET-3400 
programmable timing module is connected to the trainer's data bus via the eight wires from the left corner of the picture. The syn· 
chronizing signal is transmitted over the yellow-black twisted pair at the bottom of the picture. The red-orange, red-white, and red­
ye/low twisted pairs carry the output trigger pulses to the three AC phase controls. 

Tim numbering of the photos, 
figures, and tables is continued 
from part 1 of this article , January 
1980 BYTE. page 56. 

In part 1 is an examination of the 
basic principles and techniques for 
achieving proportional AC phase 
control with a microcomputer and a 
programmable timer. I would now 

like to present a completely worked­
out demonstration program designed 
to run on a Heathkit ET-3400 micro­
processor trainer. This demonstration 
program will operate three lamp cir­
cuits, giving you keyboard control 
over the lamps that are to be faded on 
and off. 

In addition to the ET-3400 trainei:, 
you will need an MC6840 program­
mable timer module, a 7405 hex in­

verter (open collector), a syn­
chronizer (from figur.e 5 in part 1), 
and three AC phase controls {each 
from the circuit of figure 9 in part 1). 

Here is a step-by-step procedure for 
making the demonstration program 
work: 

1) Plug the MC6840 and the 7405 in­
tegrat~d circuits into the ET-3400 
trainer's breadboard socket. 
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+sv FROM MlCRo·coMPUTER 	 +SV FROM MICROCOMPUTER 

IG5 
MC6840 

Ii'.k.RocoMPUTER Cl--+--~5 03 03 1­
6 
--t---t 

AC PHASE 
CONTROL #3 

flrQ INPUT 

AC.PHASE 120.VAC 
~.,;;._t--+-____;-=-i_~C~ON~T~R~OL~#~2:.J---.;r-t;----t---<P--<:=!60Hz 

SYNGHllONIZER 
LO 

MIC~OCOMPUTER 
GROUND 

' I IC3 I
L___?~!J 

Numt'ler 

IC3 
IC5 

Type 

7405 
MC6B4b 

LAMPS 

+ 5 V GND 

14 7 
14 1 

FJ.gpre 10: Wiring diagram tor ,preportiQ1:tal power contr(!)/ of three AC lamp cfrcuits. Connectiens between the•MC6840 program­
mable timer and the ET-3400 miaroproce-ssor trainer have been omitted for clarity'. · 

2) Make the ~onri~ctia,_s li>~tween· the 
MC6840 and, the ET•jlOO trainer 
as shown in table 2. 

3) Wire the circuit shown in figure 10. 
4) Load the EADER2 pr.ogPam in 

listing 1 l:>eginning at location hex­
adecimal 0100. 

S) Memory location ·oooo sto:rres a 
minimum delay number for all 
lamps. If yo.u want bhe lamps tQ 
reach maximum brightness, it 
should be preset to 00~ 

6) 	Fading rates for the thre~ lamps 
should be preset in mem0ry loca­
tions 00011 0002, and 0003. Setting 
each oi the.se rate v-a:lue·s to hex­
adecimal FF will cause each .lamp 
to go from complete darkness to 
full brightness in ab.out 2 ·secat:lds. 
At the opposite extrewe1 s~tting 
each rate value to Of will cause this 
change to take 9· minutes. 

7) Location hexadecimal 017F con­

Author's· Note 
1am indebretf to.,Pl'ofessor K"arneswara Rao, 

of National Semiconductor, Santa Clara GA, 
for Iris advice and technical-support. This {amp 
control program ..was develope/1 add teStf!d in 
his electronics labor.atory at Wes'tl!m ·Michigan' 
University with the use .of a Mo~ot<J/a M6800 
,crOSS-QSsfmbl.er resident on We5terit 's PDP-10 
computer. 

tains the output-pulse-width value 
hexadecimal lE that was computed 
in part 1 of this artitle. This pulse 
wfdth was computed for a 
mkroprocessor clock kequency 0£ · 
1 MHz. If your system's clock f.re­
quency is different, you will have 
to recompute this l'ulse width. 

A pulse width that is too shor t 
will not permit the lamps to darken 
completely; a pulse width that is 
too long wi11 cause the lamps to 
flicker or flash back on at full 
brightness just when you expect 
them to be completely dark. 

8) The program (listing 1, p. 74) 
begins executian at" location hex­
adecimal 0100, initializing all 
variable loca~ions. With the pro­
gram. running, pu!ihing keys O·tlµ-u 
7 will fade the lamps on and off in 
different combinations, according 
to the binary value of the keys 
pre)sed.. The lamp$' changing 
:values will appear on the ET-3400's 

·sb< seven-segment readouts. 
9) You .can stop the program without 

t1:1rning off the lamps by pushing 
the 9 ·(break) key. With the pro:.. 
gtam stopp.ed, you may examine 
ancl change registers, all without 
affecting the lamps. You may then 
restart the program at location 

6840 Pin' 
ET-34006840 Numbers 

1 GNDv... 
14 +5 vv" 
8 ASTfW&,ET 

no ·'~onnection9 
AO10RSO 

11 A1 RS1 
12 A2RS2 

R/W RJW 13 
A14 15 cso 

16 A15cs1 
q,2Enable 17 
DODO 25 
0101 24 
0202 23 

22 0303 
0404 21 
0505 20 

19 0606 
0707 18 . 

Table 2: Connections to be made between 
tlie fjeat/i ET-3400 microprocessor trainer 
and the MC6840 programmable timer. 

hexadecimal 0110, which retains 
previous values in the variable 
locations. 

This de
should be 
imagination 

monstration 
enough to 
to think 0£ 

pro
fire 
your 

gram 
your 
own 

applications for t,his lamp COf\trol . 
technique. l will be interested in hear­
ing about programs and applications 
developed by BYTE readers. 
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Listing 1: FADER2, a program written in assembler language for the Motorola M6800 processor to control tile light dimmer. 

MOTOROLA M68SAM CROSS - ASSMBLER 

M68SAM IS THE PROPERTY OF MOTOROLA SPD~ INC. 

COPYRIGHT 1974 TO 1975 BY MOTOROLA INC 


MOTOROLA M6800 CROSS ASSEMBLERY RELEASE 1 .2 


0000 :1. NAM FADL1:<2 

00003 00()() OF\D 0 

00005 0000 0001 MINDl... Y frnB :L / PF<E~3ET MINIMUM DELAY 

00007 0001. 000 :J. F\ATE 1 RMB 1 I PRESET FADING FMTF 1. 

00008 ooo:~ 000:1. F<ATE2 RMB 1 I PF<ESET FADTNG 1:;:ATE 2 

00009 0003 0001 RATE3 f\MB :t. / PF.:FSET FADING F<ATE 3 


000:1.1 0004 0001 FINAL.1 r~MB 1 

00012 0005 0001. FINAL.2 RMB l 

00013 0006 0001 FINAL3 F<MB .1. 


0001 ::-; 0007 0001 flEl... AY 1. F<MB 1. 

00011.i 0008 0001. [1ELAY2 F.:MB .1. 

()0017 0009 0001 DELAY3 F\MB 1 


00019 OOOA 0001 INTER:I. RMB 1 

()()020 OOOB () () () 1 INTER2 RMB :I. 

00021 oooc 0001 INTEF<3 RMB 1 


00023 OOF7 l.JHW EQU $00F7 I MONITOR VECTORS HERE ON IRQ 

0002~:; * ADDF\ESSES IN PROGfi'AMMABl... E TIMING MODULE 

00027 8000 CR1 EQU $BOOO 

00028 8001. CR2 EQU CR1.+1. 

00029 8000 CR3 E(HJ CF~ 1 


00031 8002 Ml ElW CR:lt2 I MSB OF LATCH 1 

00032 800~5 U . EQU CRH·3 I LSB OF LATCH 1 


00034 8004 M2 EQU CR:L+4 / MSB OF LATCH 2 

00035 800~5 L •·':>· E!W CR:J.+5 / l...SB OF LATCH '1 


"'" 

00037 8006 M3 EQU Cftt +6 / MSB OF LATCH 3 

00038 8007 L3 EQl.J CRH·7 / L..SB OF LATCH 3 


00040 * THESE ET-3400 MONITOR SUBROUTINES AR E USED 

00042 FCOO RESET ECW $FCOO I RETUF<N TO MONITOR 
00043 FDF4 INCH EQU $FDF4 I INPUT CHAR FFWM KEYBOAFUI 
00044 FCBC RED IS EQU $FCBC / RESET DISPLAY TO 1ST LED 
00045 FD7B DSPLAY ECHJ $FD7B I DI~:> PLAY FWUTINE 

00047 * MAl'\E A COLD STAfn FfWM THH~ AflDF~ESS - $01.00 

Listi11g J conti11ued 0 11 µage 76 
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for 6800/6809

Software 


Technical Systems Consultants. Inc, is The Source for your 
6800/ 6809 systems software needs. From FLEX"•, the standard 
disk operating system of the 680X fam ily , to Sort/Merge, your 
systems requirements can be filled with the highest quality 
software in the industry. Nowhere else can you find such variety 
from a single sou rce. Here are some of the most popular: 

Program Name 6800 6809 

FLEX for SWTPc $90 $90 

FLEX for SSB 90 90 

Extended BASIC 100 100 

Extended BASIC Precompiler 50 50 

BASIC 65 65 

BASIC Precompiler 40 40 

FLEX Sort/Merge 75 75 
Text Editing System 40 35 

Assembler 40 40 

Text Processing System 60 N/ A 

Debug Package 55 75 

FLEX Utilities 100 60 

These packages are available on either 8" or 5" soft-sectored 
FL EX diskettes (5" 6800 is FLEX 2.0) . Price includes user's 
manual and object code diskette . Certain programs are ava ilable 
on cassette . Contact Technical Systems Consultants for pricing . 
All orders should include 3 percent for postage and handling 
(8 percent on fore ign orders) . Master Charge and Visa 
are welcome. 

'"FLEX is a trademark of Technical Systems Consultants, Inc. 

technical 1y1tem1
con1ultant1, inc. 
Box 2574, West Lafayette, IN 47906 
(317) 463-2502 



Listing 1 co11 ti1111ed: 

00049 0100 DRG <j; 1 0 () 

000!')1 * TN IT l 1~L I ZE DELAYS ~3 0 ALL L.AMF'S ARE OFF 

OOO!~i3 0:1.00 86 FF CL.DSTf< LDA A :11:1>FF / MAXIMUM DELAY VALUE 
000!7i 4 0 :LO :.? CE 0004 LDX' =ll:F I NtiL :l. / INITIALI ZE PU INTER 

0 ()() ~ '.'i 6 Ol 0~5 A7 00 INTTIA STA A o~x I ST DF<F i ~~ FF HEF<E 
000~; 7 0:10 7 08 INX / PO.TNT TO NF XT VARIABLE 
OOO!"iB 0108 flC ()()()fl CF'X :8: I NTFF~3+ l / LMH lJf~f~ I A Bl..E!' ,.
00()~'.'i9 0:1.0B 2 6 F'fl BNE INTTIA I f~ET LJf~ N IF NOT .DON E 

()()() f.d. 01.0.D () 1 NOF' 
00062 ()l()[ Ol NOP 
000fi 3 ()l OF ():I. NOP 

0006!'.'i * MAK E A WARM s·rART FROM THIS ADDRES S - $011 0 

00067 0110 OF I MA SK IRQ WHI LE INITIALI ZI NG 

0006<.1' THESE STEPS CONFIGURE THF TIMERS FOR SI NGLE-S HOT 
000 70 * OPERATION WI TH TURN - ON DELAY MCl...fl)T AND OUTPUT* 0007:1. PUL SE WiflTH l.. T.* 
00073 0 :I. l :I. 06 f!6 l...DA A :JI: $ Bf.> I CO NTROL.. wmrn FOR crn, CR 1 
()() () 7 4 Ot .13 cc- l~7 l...D?) B ~F 1iB 7 I CONTl1: 0L wmrn F()F\ C F~ '.:!. 

00076 01 :I. !'.) B7 BOOO STA A CF~3 / CONF I GUF<E TI MEF\ 3 

··' 1 ­00077 01:1. B F7 8001 STA B CF< :;> I CO NFIGUR E TIM ER 
()00/8 01 :l.B B7 BOO() STA A CFn I CONFIGURE TIMER l 

OOOBO ON IRQ, THE ET- 3400 VECTOR S TU LO CA TION* OOOB:l. UIRCL WE MU ST PFWVTDE A JUMP INSTFWCTION* OOOB2 AND A VEC TOR ·ru TRANSFER TO DUR PROGRAM 'S 
OOOB3 * Jf<Q f;E1:< VICE 1:<CJUTINE AT 1...CJCATION :f:CYCLE .* 
00085 O:L:l.E Bf.i 7E LDA A ,11:~;/E I LDA A WITH JUMP COMMAND 
OOOBli 01 20 97 Fl !:iTA A I.I J f~ I] / s nmE JUMP CO MMAND AT UIFW 

OOOBB O:l.22 CE 013 7 LD X :ff:CYCLE / JUMP TO TH IS LOCATION 
OOOB9 0125 DF FB ~>TX UIFWtl / STORE 1 CYCLE AT LJIRQ VECTOR 

0009.l 0127 OE CL.I / CLEAR IRQ MA SK 

00093 * MAIN PROGRAM 1...UOP 

00095 0128 BD FDF4 KEY .JSf< INCH I GET HEX VAL..lJF DF KEY PUSHFD 

00097 Ol 2 B 81 09 CMP A t$09 I IS IT "BREAK" KEY ? 
000913 01. 2 D 2 1.i 04 BNE CONT I BF.:ANCH IF NOT "BREAK" 

00:1.00 01. 2F OF SE I I SET IR!~ MASK 
OOJ.Ol 01.30 7E FCOO ..JMP F~ ESL T I GO TO ET-3400 MON I TOF\ RE SET 

Listing 1 co11ti1111ed 011 ~mg~ 78 
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rodnay zaks 

This bestseller on microprocessors offers a basic 
introduction to microcomputer systems. The 
step-by-step presentation assumes no p rio r 
knowledge of the subject. The author covers all 
aspects of microprocessing, from the basic con­
cepts to adva nced interfacing techniques, 
guiding the reader from Fundamental Con­
cepts, through Systems Components a nd Inter­
facing, oil the way lo Systems Development. 
Based on the author's extensive experience in 
research and education. Used by schools and 
universities worldwide. 
2ndEd11to n 420pp , 200 1llUS . ~t'I C 20 1 . 5 1 09~ 

TO ORDER: 
By Ph one: (415) 848-8233. Visa. MC. 

American EKp1ess 
By Mall: lnd1care quantity desuea Pre­

payment 1equired 
Ship p ing : Add 51 .50 per b ook (UPS) Of 

75(' (41h Closs- allow 4 weeks dehvery) 

Tax: In Colilornio please odd rox 

AVAILABLE AT BOOKSTORES 
AND COMPUTER STORES 
EVERYWHERE 

~ 
~ 

Dept. WW 
2020 Milvia Street 

Berkeley, CA 94704 

Pleose send me _ ____ i.... pv t! 
ome _____ _ ____ _ 

Companv ---- ----­

Address-------~--
C rty _ ____ St(Jle _ !•IJ __ 

Charge mv _V1so, - Mo;,1e1chmoe 

- - Atner1cor' £ ,pt~ss 


Cord Numbe>t _ _ _ f\p C'olt=- _ _ 


S1gno1uir• - - ----- --­

1.J. Se11d n m vour dtotrnlt." i..1 ~0 1\) 1 1.)\J 

Circle 48 on inqu iry card. 



Listi11g 1 cm 1l i1111erl: 

00103 0133 8D 09 CDNT BSR NEWFN I SET NEW FINAL VALUES 
00104 Ol3!~i 20 Fl BF<A KFY I GET NEXT CLOSED KEY VALUE 

00:106 * IRQ INTERRUPT SUBROUTINE 

00108 0:1.37 BD :LE CYCLE B!:m CHANGE I CHANGE DELAY 'v1ALUES 
00109 ():I 39 BD :3E BSF< LOAD I LOAD TI MEF~S WI TH NEW DELAYS 
001:1.0 Ol3H OD '.'.'i4 BSF~ SHOW I DISPLAY DELAY VALUES 
00:1.1:1. 013[1 3B RTI 

00 :I. 13 * f:) LJBFWUT I NE TO CHl~NGE FINAL. VAl... UE~I 

00:1.:1.5 013E 8:1. 07 NEWFN CMP A 1$07 I VALID HEX VALUE? 
001:1.f.i 0:1.40 2:;~ 14 BHI NEWFN4 I BRANCH IF NOT VALID 

00:1.18 0142 CE 0004 LDX IFJNAL1 I POINT TD FJNAL1 

00120 0145 46 NEWFN1 ROR A I SHIFT LAMPCX> BIT INTO C 
00 :1. 21 0146 ? 4 04 BCC NEWFN2 I BRANCH TD DIM LAMP 

00123 0148 D6 00 L..DA B MINDLY I L..DA B WITH MIN DELAY 
001?4 014A 2 0 02 BRA NEWFN3 

00126 014C C~ FF NEWFN 2 LDA B iSFF I LDA B WITH MAX DELAY 

00128 014E E7 00 NEWFN3 s ·rA B o,x I STA B FINAL<X> 

00130 01!')0 08 INX I POINT TO NEXT LAMP 
00131 015:1. BC 000 7 CPX IFINAL3t1 I LAST LAMP DONE? 
() 0 ·t 3 ;:> () 1 :::i 4 ? <1> FF BNE NEWFN:I. I RETURN IF NOT DONE 

00134 01!'.'i6 39 NE~JFN4 h'TS 

00136 * ROUTINE FOR CHANGING DELAY NUMBERS 

00138 0157 CE 0001 CHANG[ LDX iRATFt I POINT TO LAMP 1 

OC140 Ol~)A E6 09 rHNG1 L..DA B 9y X / LDA B INTET\ ( X > 
00141 01~'.)C A6 Oh urn A f>, x I 1... DA P1 DELAY(X) 

00143 01'.'.:iE A:/. 03 CMF' A 3YX I CMP DELAYCX) WITH FINALCX> 
001·44 01b0 ~?:? Oi'.~ BHI BRITEF< I BRANCH IF DEL..AYCX) >FINAL<X> 

BEi.~ F<EST()f< I BRANCH IF DELAYCX> =FI NALC X> 

00:147 0164 EB 00 DIMMER ADD R O· X I B - INTERCX> t RATFCX) 
()() l 40 () 1C>6 89 00 ~~DC A : f: ~f;()O / A - DELAYCX) t CARRY 
00149 0168 :?O 04 BF?A F.:ESTOF~ 

00151 O:l.6A EO 00 BRITER SUB B o,x I B - INTERCX> RATECX) 
OOl'.52 O:l6C B2 00 SBC 1-") t~>OO I A ·-· DELAYCX) ··- BOfWOW 

00154 016E El 09 RE Sl OR STA R 9YX I STA B INTERCX) 
00:1.55 0170 A7 06 STA A 6•X I STA A DFLAYCX> 

00157 01 72 08 INX I POINT TD NEXT LAMP 
00158 0173 8C 0004 CPX tRATEJt:I. I DONE WITH ALL 3 LAMPS ? 

Listi11g l co11ti1111erl 0 11 page 80 
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llllicraNET 

It's off and running. And delivering 


as promised. 

What is MicroNET? 
ft is the personal computing 
service of CompuServe, 
Incorporated. CompuServe is a 
nat ionwide commercial time 
sharing computer network with 
large-scale mainframes. 
MicroNET allows the personal 
computer user access to 
CompuServe 's large computers, 
software and disc storage 
during off-peak hours (from 
6 PM to 5 AM weekdays , al I day 
on Saturdays, Sundays and 
most holidays). 

What do I get? 
You can use our powerful 
processors with X-Basic, 
Fortran , Pascal , Macro-10, AID 
or APL You get 128K bytes of 
storage free (just access it at 
least once a month). Software 
includes games-including 
networking mult i-player games 
-personal , business and 
educational programs. 

In addition, there is the 
MicroNET National Bulletin 
Board for community affairs, 

for sale and wanted notices and 
the MicroNET Electronic Mail 
System for personal messages 
to other MicroNET users. You 
can even sell software via 
MicroNET. 

NEW ! MicroQUOTE, a 
security information 
system for corporate 
stocks and public debt. 
NEW ! MicroNET Soft­
ware Exchange with 
dozens of new 
programs available for 
downloading to your 
personal computer at a 
specified charge. 
NEW! Executive pro ­
grams for TRS-80, Apple 
II and CP/ M systems (so 
your machine and ours 
can talk to each other 
error-free). You can 
switch between terminal 
and local mode while 
on line. 

What do I have to have to 
use MicroNET? 
The standard 300 baud modem. 
MicroNET has local phone 

service in most major c ities (see 
below) and ·a reduced phone 
charge in over a hundred others. 

What is the cost? 
We've saved the best for last. 
There is a one-time hook-up 
charge of only $9.00! Operating 
time-billed in minutes to your 
VISA or MasterCharge card- is 
only $5.00 an hour. 

Want more information? 
Good. Write to us at the address 
be low. We'll send you a full 
packet of information about 
MicroNET. 
CompuServe

Personal Computing Division 
Dept. B 
5000 Arlington Centre Blvd. 
Columbus, Ohio 43220 

Mic roNET is avai lable vi a loca l phone ca lls 

in the fo llowing ci ties: Akron. Atlanta. 

Bos ton. Canton, Chicago. Cinci nnati, 

Cl eve land , Columbus, Dal las . Dayton. 

Denver. Detroit , Houston. Indi anapol is, 

Los Angeles, Louisvi ll e. Memphis. West 

Caldwel l (N J). New York, Ph iladelphia. 

Pittsburgh, San Francisco, Sta mfo rd (CT). 

St. Louis. Toledo, Tucson and 

Washington. D.C. 


Access to the MicroNET se rvi ce is avai l­

able in 153 other c i ties fo r an additiona l 

charge of $4 .00 pe r hou r. 


" ... but the really impressive stuff is in the back room." 
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Listi11g 1 co11tin11ed: 

0 0 :I. !~i 9 0176 26 E2 BNF CHNG:l / 
I r~ETUF;:N TO [I[) NEXT LAMP 

00161 O:l.7B 39 1:;:rs 

00163 * THIS 1:~DUTINE 1...CJAfl~; THE TIMER 1...AT CHE!3 

OOt6:i 0179 CE B002 LOAD l..D X iM:l / POINT TO M1 

00:1.6"7 017C 96 07 l...fl{~ (.) DELAY1 

OO:L6fl O:L7E C6 :l.E l...DA B :#=$:1. E I 01.JTF'UT PULSE WIDTH 

00169 O:L 80 A7 00 STA A OYX I LOAD Ml WITH DEL..AY1 

00:1.70 ou1::.> E7 ():I. STA B :i.,x / l...OAI.I 1...1 WITH PUl... SE WIDTH 

00:1."72 01 U4 96 OB l...DA A DELAY ::~ 


001"73 O:l.B6 f~ 7 02 STA A 2YX I LOAD M':> WITH DELAY2 

00174 0108 [7 03 ~HA f! 3YX I LOAD L.2 l.JITH PULSE WIDTH 


00 :1.76 01BA 96 09 LDA A DFLAY J 

00177 01BC A7 04 ~:;TA (.1 4~X I LOAD M3 WITH DFL.AY3 

00:1.78 O:l.8E E7 05 ST A B ~'i ~ x I LOAD L.3 WITH PULSE WIDTH 

00180 0190 39 F<TS 

00'1.B? * THIS ROUTINE SHOWS THE THREE DELAY VALUES ON 
OOJH3 * THE ET-3400'S SIX 7-SEGMENT READOUTS. 

00:1.85 019:1. BD FCBC SHCll.J .J~:>R F~ED1~3 I RESET fl.TSF'LAY TO 1ST LED 
OO:l.S6 0194 CE 0007 L..DX :!:DEL.AYl I START DISPLAY WITH DEL..AY1 
00l13"7 019? C6 03 I... flr:i B :#:03 I DISPLAY 3 BYTES 
00:1.813 0:1. 99 BD FD7ll ...!Sf< DSPI.. AY I DI!:>PLAY DEL.AY:L, ..'"). AND 3 

00:1. 90 O:L 1i>C 3~;> fn~; 

00:1.92 END 

SYMBOL TABLE 

MlNflLY 0000 1:MTE:L ()()():I. Fl°ATE2 0002 RATE3 0003 FINAL1 0004 

FINAL2 000~) FINAL.:3 () () () l.J flFLAY:I. 0007 DEL..AY2 0008 DELAY3 0009 

JNTEF<:t. OOOA INT Efi· ::~ OOOB INTEr-\'3 oooc I.JI R(~ OOF7 CR1 flOOO 

CR2 13 0 0 :I. CF~3 fl()()() Ml fl()():~~ L.1 B003 M2 EI004 

1... 2 fl()()~) M3 B006 1...3 B007 f<ESET FCOO INCH FDF4 

1;;:EDIS FCBC DSPL..AY FD7B CL.DST!:< () 100 INITIA 01.05 WFl°MSTF"I° 0110 

KEY O:l.2f:i CONT 01.33 CYCl... E 0137 NEWFN 013E NEWFN1 014 !'.'i 

NEWFN2 Ol4C NEWFN3 0:1. 4E NEt.IFN4 O:L '.56 CHANGE 0157 CHNG1 015A 

IHMMEI~ 0164 Bf< I TE:F~ O:l.6A F<ESTDF< 01.t>E 1...0AD 0179 SHO W 0191 •
.... ......, TOP 
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Now••• 
You, the small systems user can enjoy 
the advantages of Hl·performance 

J,o,oJ. c<»l computer graphia 



Power-one, a leading 
suppller to the Disk Drive 
Industry, now offers a 
complete llne of power 
supplies for FLOPPY DISK 
and new WINCHESTER 
FIXED DISK appllcatlons. 

Call or Write for our 
New catalog. 

WINCHESTER FIXED DISK 
SHUGART. CENTURY ­ MICROPOLIS are just a few drives powered by this new 
universal model. Powers (1) Winchester drive plus controller circuitry. 

1st o utput 2nd output 3rd Output Model Price 11 · 91 

+ 5V @ 9A - 12V @.8A + 24V @ .5A / 4.5A PK CP384 S120.00 

FLOPPY DISK · SY..- ' MEDIA 
BASF. SHUGART. PERTEC ­ SIEMENS plus all other popu lar SW ' media drives. 

CP323 powers up to !4l drives simultaneously. 

FLOPPY DISK · 8"' MEDIA 
SHUGART ­ PERSCI . CDC . WANGCO p lus many other single and multiple drive 
applications. 

CP272A powers Persci Drives <i ncludes unregulated 7 - 10V @ 1.2A / 10A PK>. 
HTAA-16W powers Persci controller. 

@Pa•er-anea.c. PamersuPPLJes 
Power one Drive • Camarillo, CA 93010 • mos> 484-2806 • TWX 910-336-1297 

Eastern Regional Headquarters · !S18> 399-9200 
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1st output 2nd Output Model Price 11 · 9> 

+ 5V @ .5A l .7A PK + 12V @ .9A / 1 .8A PK CP340 s 44.95 

+ 5V @ 2A + 12V @ 4A CP323 s 74.95 

1st output 2nd Output 3rd Output Madel Price 11·91 

+ SV @ 1A - 5V @.SA + 24V @ 1.5A l1 .7A PK CP205 s 69.95 
+ 5V @ 2.SA - 5V @ .SA + 24V @ 3A / 3.4A PK CP206 5 91 .95 

+ SV @ 3A -5V @.6A + 24V @ 5A / 6A PK CP162 $120.00 

+ SV @ 1.7A / 2.2A PK - 5V @ .15A l .2A PK + 24V @ .2A / 3A PK CP272A s 91 .95 

+ SV @ 2A + 12V @ .4A - 12V @ .4A HTAA-1 6W s 49.95 

Gasuse 

Mike R Firth, 4712 Northway Dr, 
Dallas TX 75106 

Gasuse is a program I wrote to use 
facts I record in a notebook in my car 
to produce useful information. I note 
the mileage of my car, the cost of the 
gas, and usually the gallons and dol­
lars of the purchase along with the 

state of purchase and date (for tax 
purposes). Aside from the special 
features noted below, the program in 
listing 1 consists of the initialization 
routine (lines 1010 thru 1084), the 
main loop (1100 thru 1900), and rou­
tines to allow for missing information 
(2000 thru 2190) and printer output. 
The main loop continues until 0 is 
entered for the miles. The program 
does not permit entering a lower 

mileage than the last mileage reading. 
The missing information section will 
permit computations if two of the 
three items- price, gallons, cost­
are known. 

The information printed out 
includes the entered (or calculated) 
numbers-miles at purchase, dollars, 
gallons - then two figures for this 
step-miles since last fill and miles 
per gallon. Then there are total 
figures-miles since start of trip and 
mileage since the start in terms of 
total dollars and total gallons. The 
total miles and mileage are figured 
anew at each step to smooth out 
errors. 

Notes on odd items: lines 40 and 50 
save retyping the commands used on 
the Wang for disk storage. U$ con­
tains the character to move the cursor 
up one line. This results in the display 
being solid information, neatly 
arranged, with data entered on the 
bottom lines. The Select Print 
statements after line 8100 are the 
means of assigning the printed out­
put. Only one device can be selected 
at a time, where 005 is the video ter­
minal and 215 is the fast printer. Lines 
9400 thru 9406 are special functions 
that relate to special keys on the. ter­
minal and permit controlled listing of 
the program. Wang uses % for image 
statements, where most BASICS use : 
in my experience. 

Table 1 is an example output from 
listing 1. (See table 1 and listing 1 on 
page 124.) Please note that while two 
of the segment mileage figures vary 
considerably (17.9 and 40.1), the 
average mileage stays in the mid­
twenties. One reason that segment 
mileage will vary is that the tank is 
not filled to the same point each time. 
If 10 gallons are used in 250 miles, but 
only 5 are purchased the program will 
give twice the mileage for that seg­
ment. However, when one has to fill­
up with 10 gallons after only 125 
miles, the mileage will drop . 

Note that the totals are run up each 
time the program is run, which repre­
sent a page in your notebook-all the 
gas purchased on a trip or a month's 
driving. To add to a list, simply take 
the old list's starting mileage and the 
final totals as the first entry, (see table 
1 for example). 



CP/M • VERSION 2 FOR TRS -BO* MODEL 11 NOW AVAILABLE 

DIOITAL RlHARCH ,_~/~ 
0 CP/M FLOPPY DISKETTE OPERA.;;m sYS. 
.. 	 TEM - P ages '"'ppt.ed on Mlleae eomplltle w:lh 

=M~::~i t~:!°~~~il= 
"'Jufod lof most ~ oompmor oi~ s)'$l(lms ~· 
IAJ tb'1ri StwS.ngwio . ~arOuaddrensal)t, Alt.w! 

gr H~;,fO~~~~~r12va~~M~:1o~o.;i 
phn m.Jnt Olli.ff ~i.irabCJl't'I avWIH on ltl(! $hGff 

$14$1125 
CP M •'t!l:m)n ; ll'IOI 1111 tomw1n; .,.w.able !mn"M!dl.SIC!tyJ 

$170/$25
0 MP/M" $300IUO 

~f~I 
0 	 MAC - 8080 Macro A.si.oml::fet Full Intel rnaao oet1r.· 

t.M\ Pt.O\.IOO Op• ~ RPC.. IAP, AEPT TITLE, 
PAGE a.no MA.Cue Z80 'itw.:1ry .nctudifd Proouc~ 1nto1 
atnoll.t lO he• OUIPUI plus symcols l!!e IOt USO by SID ($04!: 
botowl se s,su 

0 	~!~==~~s~~~=-= ""° f'll!ittlg,am lltdlLOS ~ uSOd W11'l MAC, PIOV>des 
tuY symbok Dtcillly OI memC>fl' IAt>ols ano eo11<1t~ vll).u•,. 170rl1S 

0 zsm - M•DOY• tOf Z&O ReQU1rH2BOCPU SOS1SU 

0 	 TEX - rr111 l(m\l!lll'f 10 ae:.i. ~ed. page-rium­
tM!l'eo al"d~COO)'lfomlOUfaiiti•tllles owactatile 
todl Orpnntt!t •.• 17WS15 

0 	 DESPOOL - Progu•'"' ta pcinl"llt 111T1Uunoout pnn11n9 
ol c111r.:1 tlom o w"\lkt UCll' elewlH anoCher pr~am 
r1om111eeon101t S<t !r'SS 

,-,r: tMtc)f;t_ _.,,J/ 
er- 1 ff>'~i..J~ 

MJCROSOFT 
D BASIC110 - Oi1k E•t4Jndo<I BASIC, ANSI comp;u.blct

1 ::; ~~1!oiot"'" WHfl.E. WEND Cll8$';Q%,s~; 

CJ BASIC COMPILER - Un9uage COIT\Dillblo *''" 
I 	 OASIC-80 Mid J·10 llmtn lastOf e.:ocutton. Prowces 

ti :t,"'c::.~~;~1}~~.::~ 
t:ooo moo..iles USQ.fSll 

0 FORTRA N-80 - ANSI "ff le.&.eQPI tot COMPUJ(J 
' Pull many tU ICW'610M llnduOH. fe!Oellltlle ClbfoCI corn· 
" 	 t:<:~~l~~"Y "'It! INNO• A._';_~°:; 

D COBOL·80 - 1.ovol 1ANSI 14 ~..a C080l plut 

i mo11a1LeY1H2 r.-~. ,eq11..... ~ndinde•OC1!"9 


~W > 	 ~;rr~:R~oo~~J~~~J'~~: 
~~~· c!"~!:~:'s1~·~ ~~~i::c~ 
1c,<Hh'\· nand1ln9 • •1 ans.ons ln<luaea COmCJ,,l!blo as· 
:!'::d,=""~·c~6.~Jou1;atH t.ot ~'; 

0 	 MACR0-80 - 8060 1.80 Maao An~ Wot • 1'111 
• Zieg mn.omoncs a.upportoO RolocAWlla hnlr.ablo cutput 


~· =~ Man-oor end Closs Aeliie;:~,~~ 


D XMACRO..S6 -e086c,~111u~ ADM.u:.roUICI 
~ 1o111~ty roa111ut1 Of MACRQ..80 ~cll:•ge Mnef'nOfUCS 

:n~f~\'=~ lrom PntO' ASMB6 Cotrc>a~~1\.~~ 
0 EDff-80 - Very r..u.1 1andorn aeceu ten od•!Ot IOI ie.:1 

1..Q w1111 °' w.ll'IOIJI lire numt>ers GIObal 1nd 1r&ua.11no com­


mt1nd:i wtiPOl104 Fi&o ~10 ul.Jlty lndudod lllJS 15 


lltCRO FOCUS 
0 STANDARD crs COBOL - ANSI 7• COBOi. 

~ 	 ~~:oi~~!~i::SYo5..:~~i~i!: 
a)'r'llllmlC IO.JOI~°' COOOI. moduln and a f\111 tSAM .... 
'"~f)' Also pro;n1m 509mcinU1i.ori mler4lci1Vfi oeoug 
aino po....1WllA ~liCtlvo fl•!~ to s,uppon ~ 
atld unpltldOCll!>G CAT IOHA IOll'f\ltling from C090l 
P'Ogfilms usod Wl:h any Cbntl 1orrn1Nt SISOllSO 

0 FORMS2 -CATtooenOdllOf OulputrsC080LCSMD 
1, OC1Kt10tion1 tor copying 1n&o CtS COBOl. PfOIJrilltnS 

:~1=0c~a~~~u.:=~~:n 
'orm.Jl.S No ll'OgalTlmlng ••0Clntlf'IC9 rlffded Outpu1 
Ptogtllm 4rGClly ~ tq CLS COBO\. (Slilnd.llrd) 

. 1200/S20 

(~~( 
I 

EIOOS SYSTl!MS _ , :::"" 

0 KJSS - Koyoo ~ S6Quenrl~ Soi!reti Ofla11 com­
(l olO•• Mul•.XCl)'i."CJ~11~NJ•ndDlloe1~sHo 

m.1t\Agetnent ~ tJl.jo.1-1'1 t.11MJ' t\ind1on:1 lot 16 OI' 

!.:v:u~:c,;~~~l=v.:e~=~ 
M>Closoll IQl'mtl1 IOI usa w.1h FORTRAN-80 or cooo... 
80. etc.. U3~12l 

D KBASIC - M1trosot1 0 1ill. E.a1und0d FJAStC wi1n QJI 

OJ 	 =~·h~~~odb~~o=~r.:"i:~: 
l(ISS REL as OMtribod obcwo ~l'ld 11 sampl& m11rJ Ii$! 
p;ooram ..15851"45 
ro 11censca u 11ers o t M1c rosot1 OASIC ao 1MBA S1C1 

$4J 5 1• 5 

STAUCTUAllO SYSTl:MS GROUP 
0 	 G ENERAL LEOGER -111 11t1•ct••e;anau(' •1Cj1•1 .,.~ 

'""Pf0¥•c;ting prool ,\nd lt'PC)JI OUIPUI!. CuS!OrT'l•l.ll•On 
ot COA cr1t.a l~ 1t1fllfat:l•~Olt Mvllllllctnt",lncf'I tKCG11nil 
1ng centara E•t ons.1¥0 t: n•c1,1ng oer'o•mi:ocl 1111 dOll l• 
~111 tor OIC)QI COA c0trec1nen 01 c J ouH•il l enrno~ 
m.Jy oe tiatcnod pr10t 10 potot•nr.i Clo:wio p1ocod.url'l 
"ulom.1hC.1tly b;"J t los uo 1npu1 hlC1$ t4o w 1nCludc!s S1~1 11 
mcnt ol Ch111nQe :t1 11'1 F' rn •nc ial Poso11on A~ouues 
CBASC-2 S898'S2 5 

0 	 ACCOUNTS RECEIVABLE - ODen ·~ sys.tom 
~~ •or in1emal 1190d 1eportS ano CU110mer-cm­
onllld sllltment and Dilling OUf"J)OSH ()n..LJ.no Enquiry 
oermit.s .nformallon IOI" Custc:mtf Serviee a.no Cioo11~ 
l)al1rMtlCS lnlOd~e &o O&rtetal ledgoof oro¥1dod d bO!fi 
sy1&emsus.od Roq•.10HCBASIC·2 llH.'1211 

0 	 ACCOUNTS PAYABLE - Provtdos 11gD<1 st:.lo· 
merits of KCOUf\t:t. tiy vof\ltof ......111 check wrmng tOf 
sotoct«i 11wocos C;an bo usoa #orWt or Wltn Genl!f.al 
Lod(I- 1nd'0t with NAO Fleo.ii1es CBASIC.,Z SGH/$25 

Software for most popular 8080/Z80 computer disk systems including 
NORTH STAR, iCOM, MICROPOLJS, DYNABYTE DB8/2 & DB8/4, EX/DY 
SORCERER, SD SYSTEMS, ALTAIR, VECTOR MZ, MECCA, 8 " IBM, 

All Lifeboat programs require CP/M, unless otherwise stated. 

_ _ ,,,,...,,~ 

G,,.--~~¢.( 
ORAHAll·DOAIA.H SOFTWARE SYSTEMS 

72 ~E~~!:!L~EE~,!,R;-~~m~~~1~: 
,., 	 ~ount1ng p01e1tn9os are aulom.atically pos'8d Usor osi.it>­

b ho1 tuslomtted CO..A P10.... 11ansac:i.on ~Mtr. 
IO(Ord ol }Oll!Nlf Qn1ftOI. lnal ba.l:tnclH anG ~ dos· 
1ngs J<oopt t 4 month rustory o1rtd 111ond&s como.inson of 
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Tell it 
and forget it... 
... the new CY 500 stored 
program stepper motor 
controller runs its own program, 
freeing your host computer 
for other jobs. 

No more one-pulse, one-step operation 
requiring your host computer to tie 
itse lf down to a stepper motor. Now 
Cybernetic Micro Systems brings you 
a function-oriented stored program 
stepper motor contro ller that allows the 
user, or host computer, to program 
it and forget it .. . 
The CY500 executes 22 hi-level 
instructions, either in command mode 
or as a sequence of internally-stored 
commands, using single byte code such 
as ·p· for position , 'R" for rate, and ·s· 
for slope. Parameter values can be 
expressed in ASCII-decimal for 
keyboard programming or binary code 
from the host computer. Parallel or 
serial communicat ion. 

The stored program capability al lows 
the use of 'DO-WHILE ' program looping 
and 'WAIT-U NTIL' operation . Ten 
different operational modes allow 
absolute or relative positioning, full-
or half-s tep operation, hardware or 
software control of direction. start/stop, 
... and many more. 

Numerous input and output control 
lines allow synchronizing the CY500 
with external events or devices and 
al low each step to be triggered. 
Stepping at rates up to 3500 steps/sec, 
the CY500 also provides ramp-up, slew, 
and ramp-down operation, all under 
software control. Two interrupt lines 
request the host's attention if needed. 

This +5 volt N-MOS TIL-compatible 
controller is available from stock, today, 
for only $95.00. Contact Cybernetic 
Micro Systems. We want to see you 
program your stepper motor and then 
. .. forget it. 

Cybernetic Micro Systems 
445-203 South San Antonio Road 
Los Altos, California 94022 
(415) 949-0666 

(Use your MASTER CHARGE or VISA 
charge card) 

Listing 1: Casuse program for determining mileage. gas efficiency. and keeping track of 
gas expe11ses. 

10 REM PROGRAM GAS TO FIGURE MILEAGE 

40 REM SCRATCH F " GASUSE" 

50 REM SAVE DC F ("GASUSE") " GASUSE" 


110 U$ = HEX(OC) 
1010 PRINT " I COMPUTE AND DISPLAY GAS MILEAGE" 
1020 PRINT " ENTER ZERO FOR UNKNOWN FIGURES. I WILL TRY" 
1030 PRINT " ENTER ZERO FOR MILES TO STOP" 
1032 PRINT 
1035 PRINT" ENTER 1. FOR SCREEN DISPLAY" 
1037 PRINT " 2. FOR PRINTER OUTPUT" 
1039 INPUT P9 
1040 PRINT 
1050 PRINT " STARTING MILES"; 
1060 INPUT MO 
1070 M7 = MO 
1075 IF P9 = 2 THEN BlOO 
1080 PRINTUSING 10B1 
1081 % COST DISTANCE TOTAL AVE TOTAL 
1082 PRINTUSING 10B3 
1083 % MILES GAL MILEAGE MILES Ml~EAGE 
1084 PRINT 
1100 PRINT U$: " NEXT MILES": 
1110 INPUT M1 
111 5 IF M1 =O THEN 1900 
1120 IFM1>M7THEN 1130 

TOTAL 

COST GAL 

1124 PRINT U$; " THIS MILES LESS THAN LAST, OR SAME" 
1126 GOTO 1100 
1130 PRINT U$;" GALLONS" : 
1140 INPUT G1 
1160 PRINT U1 ;" DOLLARS" : 
1170 INPUT D1 
1190 IF G1 =0 THEN 2000 
1195 IF D1 =0 THEN 2100 
1200 REM 
1210 MB=M1 ·MO 
1220 DB = DB+ D1 
1230 GB = GB+G1 
1245 IF P9 = 2 THEN B150 
1248 PRINT U$; 
1250 PRINTUSING 1252.M1 ,D1 ,G1 ,M1 ·M7.(M1·M7)1G1 ,M1·MO:MB/G8.DB.GB 
1252 %11 1111111111 $1111.11111111 .11111111!Ill.II11111111# #II. II $111111.1111111111. 11 
1255 PRINT 
1260 M7 = M1 
1290 GOTO 1100 
1900 STOP 
2000 PRINT U$;" GALLONS ENTERED AS ZERO, ENTER CENTS/GALLON": 
2010 INPUT C1 
2020 IF D1 =0 THEN 20BO 
2030 G1 = D1/(C1/100) 
2050 GOTO 1200 
20BO PRINT U$; " DOLLARS ALSO ZERO, NO CALCULATION POSSIBLE " : 
2090 GOTO 11 00 
2100 PRINT U$;" DOLLARS ENTERED AS ZERO. ENTER CENTS/GALLON ": 
211 0 INPUT C1 
2120 D1 = G1 *(C1/100) 
2130 IF D1 =0 THEN 21BO 
2150 GOTO 1200 
21BO PRINT U$; " CALCULATION RESULT IS ZERO: REENTER " 
2190 GOTO 11 00 
B100 SELECT PR INT 215(80) 
8110 PRINTUSING 10B1 
B111 PRINTUSING 1083 
B115 SELECT PRINT 005(64) 
8120 GOTO 10B4 
B150 SELECT PRINT 215(84) 
B160 PRINTUSING 1252. M1 .D1 ,G1 ,M1·M7 , (M1 ·M7)/G1 ,M1-MO:M8/GB.DB,GB 
B170 SELECT PRINT 005(64) 
8180 PRINT U$;TA8(64) 
8190 GOTO 1260 
9400 DEFFN 'O " LISTS" 
9404 DEFFN'1 ",9999" 
9406 DEFFN'2 "000,9999" 

TOTAL AVE TOTAL TOTAL 
MILES COST GAL DISTANCE MILEAGE MILES MILEAGE COST GAL 

1202 $4.19 7.5 201 26.8 201 26.B $4.19 7.5 
1453 $5.75 10.1 251 24.B 452 25.6 $9.94 17.6 
1604 $2.59 5.0 151 30.2 603 26.6 $12.53 22.6 
1715 $3.45 6.2 111 17.9 714 24.7 $15.9B 2B.8 
1995 $3.95 6.9 280 40.1 994 27 .7 $19.93 35 .7 

Table 1: Sc1111µ/e 011tput fro111 listing1. To determine accurate gas usage take m1 average 
over several res11/ts. 
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Stanley's office staff says Stanley always stays plete screen handling capability. The optional 
one step ahead. So no one was surprised when he packed decimal fonnat saves 'On mass storage by 
showed up with Microsoft's COBOL-80 for the as much as 403. And as Stanley puts it, "With 
office computer. That's when things started my floppy disk system, that's a big plus'.' 
happening. Stanley can't say enough about his new addition 

As Stanley explains, "Suddenly, the whole to the office. "COBOL-80 supports indexed and 
business operation is more efficient. I use it for relative files, including DYNAMIC access, FILE 
everything: inventory, payroll, record keeping, STATUS, START, READ NEXT, DELETE 
customer and employee files. Since COBOL is the and REWRITE. Best ofall, interactive ACCEPTI 
standard language for business and conunercial DISPLAY gives the most powerful screen handling 
applications, more programs are written in COBOL capability possible. 
than any other language. Believe me, nothing ' 

4Frankly:• says Stanley, "Microsoft COBOL-
beats it in tenns of. powedul use of disk files, 80's petformance is so superior it's set a whole 
data manipulation facilities and interactive ter­ new standard of efficiency for my staff. My new 
minal communications'.' motto? 'Shape up or ship out'. Thanks Microsoft, 

Stanley added loudly, "And that's versatility and my office will never be the same'.' 
efficiency I'd like to see more of around here. The COBOL-80 package for the CP/M or 

"My COBOL-80 package from Microsoft ISIS-II operating system with documentation is 
includes the MACR0-80 assembler, LINK-80 $750. Documentation may be purchased sepa­
linking loader and LIB-80 relocatable library rately for $20.._Dealer purchases and OEM 
manager. I can even call FORTRAN, BASIC, license agreements available on request. 
assembler and COBOL modules from a COBOL­
80 program. It's perfect-a-total software develop­ --.//r?I . 
ment package:· exclaimed Stanley. MllllCROSO 

Microsoft's COBOL-80 is an ANSI-74 standard JJT~- ,:
I 

10800 N.E. Eighth Suite 819COBOL that supports such advanced data Bellevue, Washington 98004manipulation verbs as COMPUTE, INSPECT, 206/455·8080 Telex 328945 STRING, UNSTRING AND SEARCH: three­

dimensional arrays; full COPY facility; and com- We set the standard. Clrole 53 on Inquiry card. 
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String Comparator 
for Horizon 
Richard W Lindberg, 9302 Mayrene Dr, 
Garden Grove CA 92641 

As a recent purchaser of a personal computer, and an 
even more recent subscriber to BYTE, I look for program­
ming articles to help expand the horizon of my Horizon. I 
scanned the September 1979 issue as soon as it arrived, 
and was intrigued by the article "A Similarity Com­
parator for Strings," by TC O 'Haver on page 58. Realiz­
ing changes would be necessary, I immediately set out to 
translate it to run in North Star BASIC. 

The first change required was the replacement of the 
string operator MID$(A$,l,1) with A$(1,I) in statements 
130, 140, 230, and 240. (Note that North Star also allows 

Listing 1: Similarity comparator program in North Star BASJC. 
adapted from the program by T C O 'Haver . 

8 DIM A$(64).B$(64).Z$(64l.Al$(64),Bl$(64) 

10 T=O 

20 P= 3 

30 !"FIRST WORD". 

40 INPUT A l$ 

50 A= LEN(A l$) 

55 A$(! ,A)= Al$ 

60 !"SECOND WORD", 

70 INPUT 8 1$ 

75 IF Al$=B1$ THEN !"EXACT MATCH" 

80 B = LEN(BI$) 

85 8$(1. Bl = 81$ 

90 IF A>B THEN B=A 


I 00 FOR M = l TO B 

110 C=O 

120 FOR I= I TO M 

130 K$ = A$(B·M + I.B-M +I) 

140 L$ = 8$(1,J) 

150 lF K$=L$ THEN C =C +I 

160 NEXT I 

170 C = C IP 

180 T =T+C 

190 NEXT M 

200 FOR M=B+ 1 TO 2·B- l 

210 C=O 

220 FOR I = l TO 2·s-M 

230 K$=A${1,J) 

240 L$ = B$(M·B+l,M·B+J) 

250 IF K$=L$ THEN C=C+ l 

260 NEXT I 

270 C= CIP 

280 T = T + C 

290 NEXT M 

300 S= lOO 'T/BIP 

310 !S, "%" 

320 T=O 

325 B$=Z$ 

330 GOTO 70 

340 END 
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the implied LET and the use of I for PRINT. ) The next 
change was the addition of a D!Mension statement to 
a llow strings greater than 10 characters in length. Then 
when trying to compare two strings of different length, 
the computer threw me out! This necessitated having 
enough blanks in the shorter string to match the length of 
the longer one. To accomplish this, strings A$ and B$ 
were set to 64 blanks by the dimension statement, and 
temporary strings Al$ and Bl$ were used to read in the 
input string data and compute the lengths A and B. Al$ 
was then placed in the first A characters of A$, and Bl$ 
in the first B characters of B$, leaving the remaining 
characters blank. Blank string Z$ is used to reset 8$ to 
blanks before testing a new string, otherwise there would 
be unwanted characters left in B$ if the previous string 
were longer than the new string. This was noticed when I 
followed O 'Haver's test sequence, and fou nd that POO 
gave a 100% match with POOL, because the previous 
test string was COOL and the L was still there . So with 
the addition of line 325, I knocked the L out of it and had 
the program running. The address strings took many 
seconds to run . 

Listing 1 gives the program as adapted to North Star 
BASIC Version 5.0, and listing 2 shows a sample run for 
comparison with the published run . Note that the agree­
ment is quite good except for POOL ROOM, MAIL 
ROOM, and the long address strings . These differences 
are possibly due to the addition of the trailing blanks to 
fill the shorter string. A speedier version would be even 
more useful, and I am looking forward to the assembly 
language version - who would like to write it? 

Listing 2: Two sample executions of the program in listing 1. 

RUN 
FIRST WORD ?POOL 
SECOND WORD ?POOL 
EXACT MATCH 

103.125% 
?POOR 

45.3 125% 
?COOL 

45.3125% 
?POO 

45.3125% 
?POLO 

28. 125% 
?LOOP 

18.75% 
?PAIL 

12.5% 
?POOL ROOM 

20. 164609% 
?MAIL ROOM 

3.0178326% 
?PO/OL 

14.4% 
?0000 

40.625% 

RUN 
FIRST WORD ?T.C. O'HAVER 710 HILLSBORO DR. SILVER 
SPRlNG MD. 
SECOND WORD ?TOM O'HAVER 710 HILLSBORO DR . SILVER 
SPRING MD. 

77 .241074% 
?R.D. O'HAVER 710 HILLSBOROUGH RD. SILVER SPRINGS FL. 

14.492063% . 



APPLE OWNERS ­
EXPAND YOUR SYSTEM 

WITH 8 '' FLOPPY DISK 
FROM WIZARD! 

Many software programs are restricted by the 116 K available on the 5" disk 
drives now on the market. Some business programs require 1 2 or more disk­
ettes, which can be both confusing and error inducing. 

WIZARD offers four solutions: 
"WIZARD 1+1": single 8" drive system; 256 K $1695. 
"WIZARD 2 + 2" : two 8" drive system; 51 6 K $2495. 
"WIZARD PLUS" : two 8" drives, double sided; over 1 megabyte $31 50. 
"WIZARD 1O" : 10 megabyte Winchester drive, formatted as one file. $4795. 

All systems are ready to run, fully assembled and tested, and include: 
SHUGART full size 8" floppy disk drive(s) . 

Controller Card for your Apple (48K RAM required) 
All interface software, cables , connectors, cabinet and power supply. 

ON E YEAR parts and labor warranty from defects in material and workmanship . 

WATCH FOR NEW WIZARD PRODUCTS FROM D&T ELECTRONICS: 
we are currently developing other hardware and business software. 

ALL SYSTEMS 	AVAILABLE NOW (stock to two weeks) . 

SEE YOUR LOCAL APPLE DEALER, OR CONTACT THESE WIZARD DISTRIBUTORS: 

MAR-COMP COMPUTER DISTRIBUTORS, INC. 
17 5 East Edgewood Drive PO BOX 91 94 

McMurray, PA 15317 Austin, TX 78766 
(412) 	531-5445 (512) 345-9729 

DEALER INQUIRIES INVITED 

SOFTWARE: We have software available to run on these expanded capacity systems; please 
send for our list. 
If you are a software writer and have programs currently on 5" that would 
benefit from the expanded capacity of our 8" systems, we would like to hear 
from you . 

WIZARD is a registered trademark of D& T Electronics , Inc . 
Apple is a registered trademark of Apple Computer, Inc . 
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Sorcerer User's Group 
in Ann Arbor Ml 

The Sorcerer User's Group 
and their newslet ter, The 
Sorcerer's Apprentice, are 
based in Ann Arbor Ml. 
The group meets once a 
month at the Newman Com­
puter Exchange and the 
newsletter is printed every 
month and a half . The 
group's object is to spread 
Sorcerer- related information 
to all owners and to get as 
much out of the machine as 
possible . Contact Dave 
Bristor, 1530 Washtenaw, 
Ann Arbor MI 48104. 

Computer Group for 

Medic ine and Sc ience 


Microcomputers in 
Medicine and the Sciences 

comput., mart 
otn•w J•r19Y 

Computer Mart al Hew Jersey 

.501 P.oute 27 


lselln. H.J. 08830 

(201) 283-0600 


HOURS, 

Open a t 10om. 


Tuesday through Saturday 


Association is an organ iza­
tion devoted to aiding 
members of the medical and 
scientific communities gain 
working knowledge of com­
puters and their uses in 
research and practical ap­
plications . Meetings are ac­
credited seminars covering 
languages and applications 
of microcomputers. They 
meet in the Chemistry 
Building, Rm 105, Universi­
ty of South Florida, Tampa 
FL, on the fourth Thursday 
of the month at 7:30 PM . 
Their newsletter is called 
MIMSA New s. 

Software World 

Called the Software 
World, this quarterly 
publication from England 
contains programs, book 

th• 
mlcrocomput•r 
p•opl•® 

THE VITAL 
IMGREDIEMT: 
EXPERTISE 

Defore you buy your new 
microcomput er, chonces ore 
you hove o lot of questions. 
Important questions that 
could mean the difference 
between o working syst em 
and o wasted system. The 
vltol Ingredient Is expertise. 
The microcomputer people ot 
Computer Mort ore expert at 
answering your quest ions 
and helping you put together 
the best system for your 
application. Whether It's for 
business, the home, or the 
laboratory, come see t he 
experts at Computer Mart 
of Hew Jersey. We have the 
vital Ingredient. 

rev iews, new products, and 
computer related business 
items . The subscription rate 
in the US is $64 a year . The 
newsletter is one of a series 
of three software related 
publications from A P 
Pub lications Ltd , 322 St 
John St , London EClV 4QH 
ENGLAND. 

Compucolor Use r's 

Group 


The Canadian Com­
pucolor User's Group meets 
on the second Wednesday of 
every month and invites 
users as well as interested 
onlookers to join and utilize 
the program library . For 
more information , contact 
House of Computers Inc, 
368 Eglinton Ave W, Toron­
to, Ontario M5N 1A2 
CANADA. 

Club 1802 

Newsletter 


Club 1802 is a newsletter 
published for users of 
microcomputers which are 
based upon the 1802 pro­
cessor. Programs, book and 
program reviews, want ads, 
items for sale and letters on 
related subjects are included . 
The newsletter is published 
twelve times a year and cur­
rent rates are scheduled to 
be about $10 a year. For 
more information , contact 
Club 1802, POB 985, 
Dickinson TX 77539. 

Apple Dayton 

This Apple II users group 
alternates their meeting 
dates between the second 
Wednesday of odd 
numbered months and the 
second Thursday of even 
numbered months to allow 
different people to attend at 
least bi -monthly . Meetings 
are held at Computer Solu­
tions, 1932 Brown St, 

Dayton OH, at 7:30 PM. 
For more information , con­
tac t Apple Dayton, Robert 
W Rennard , 2281 Cobble 
Stone Ct, Dayton OH 
45431. 

Sorcerer User's 

Group Newsletter 


Th e Exidy Monitor is a 
monthly newsletter intended 
for users of Sorcerer 
microcomputers . The 
newslet ter contains pro­
grams and other technical 
articles plus a software 
library buyer's guide for 
members and nonmembers. 
For information , write to 
The Exidy Monitor, c/ o 
Computer Mart of 
Massachusetts, 1395 Main 
St, Waltham MA 02154 . 

Computer Club in 

Central Nebraska 


Compusers is a new club 
for anyone interested in 
computing, particularly 
owners or prospective 
owners of microcomputers 
of any make . Meetings are 
held on the third Monday of 
each month at 8 PM . Dues, 
by-laws, and permanent of­
ficers are not yet establish­
ed . For more information , 
contact Rocky Friend , POB 
2064, Hastings NE 68901. 
Their monthly newsletter is 
a lso available from the same 
address . 

West German 

Microcomputer Club for 


Radio Amateurs 


The DAFG / GART Ger­
man Amateur Radio 
Teleprinter Group has 1300 
members who use SDK-85, 
KIM-1, PET 2001, TRS-80, 
Apple IL and other 
microcomputers for amateur 
radio operation in RTTY, 
FAX, SSTV, or CW . The 
membership fee is DM 35.00 
annuaUy. Thenews~t~~ 
RTTY, is published six times 
a year. For more informa­
tion , contact Manfred N 
May, Herrenstr.56, D 5014 
Kerpen-Sndf. Or contact R F 
Matthaei, Beisserstr.45, D 
2000 Hamburg-63, uC­
Referat, WEST GERMANY. 
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• 360 361 362 363 364 
355 356 357 358 359 
350 351 352 353 354 
345 346 347 348 349 

• 340 341 342 343 344 
335 336 337 338 339 
330 331 332 333 334 
325 326 327 328 329 
320 321 322 323 324 
315 316 317 318 319 
310 311 312 313 314 
305 306 307 308 309 
300 301 302 303 304 
295 296 297 298 299 
290 291 292 293 294 
285 286 287 288 289 
280 281 282 283 284 
275 276 277 278 279 
270 271 272 273 274 
265 266 267 268 269 
260 261 262 263 264 

LOADED WITH INNOVATIONS 
• 40, 80 or 120 columns (software selectable) 
• Non-thermal paper, pin feed 

225 226 227 228 229 

$835. Serial (RS-232C) 

$895. IEEE-488 


For more information contact: 

MICROTEK, Inc. 

7844 Convoy Court 

San Diego, CA 92111 

Tel. (714) 278-0633 

Circle 56 on Inquiry card. 

• 	 125 CPS, 70 lines per minute 
• 	 9 x 7 dot matrix 

• 	 Vertical format unit 
• 	 96-character ASCII (upper and lower case) 
• 	 Adjustable forms width to 9V2" 
• 	 Parallel , serial (RS-232C), and IEEE-488 


interfaces available 


OUR UNIT PRICE 

$750. Parallel 

, 


255 256 

250 251 

245 246 

240 241 

235 236 

230 231 


257 

252 

247 

242 

237 

232 


258 

253 

248 

243 

238 

233 


259 

254 

249 

244 

239 

234 




BUILDING BLOCKS FOR MICROCOMPUTER SYSTEMS, CONTROL & TEST EQUIPMENT 

R2 1/0 
2K ROM 
2K RAM 

3 Serial Ports 
1 Parallel Port 

WIRED: $295.00 

QUALITY MICROCOMPUTER HARDWARE 

INDUSTRIAL• EDUCATIONAL• SMALL BUSINESS• PERSONAL 
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Free Newsletter on 
Process Instrumentation 

Systems 

A newsletter series entitled 
ControLoops covers the 
fundamentals of industrial 
process instrumentation and 
control systems. Theory and 
implementation on unit con­
trol systems including 
cascade control, auctioneer­
ing, and feedforward con­
trol, plus application 
diagrams are featured in the 
series. For a Free subscrip­
tion to ControLoops, con­
tact E Ross Forman, 
Manager - Instrumentation 
Engineering Group, Day and 
Zimmermann Inc, 1818 
Market St, Philadelphia PA 
19103. 

PAX (Program 
Analysis Exchange) 

Succeeds 52-Notes in 
a New Format 

PAX is a publication 
devoted to the analysis and 
evaluation of widely used 
personal computing softwa· 

SPECIALIZING IN 


currently on the public 
market For which good sup­
porting documentation is 
not known to exist . Back 
issues of PAX and 52-Notes 
are available For $1 each. 
Write to Richard C Vander­
burgh , 9459 Taylorsville Rd, 
Dayton OH 45424, to obtain 
information on contributing 
articles. 

Ontario Society for 

Microcomputers in 


Education 


A group of seventy 
educators have started the 
Ontario Society of 
Microcomputers in Educa­
tion in order to coordinate 
individual efforts and pro­
vide a clearinghouse For the 
exchange of information on 
equipment, curricular 
materials, and teaching 
methods . The group's aims 
are to promote the use of 
microcomputers in all 
aspects of education, share 
knowledge of hardware and 
software, develop strategies 
for demonstrating the uses 

of microcomputers in the 
classroom, to assist in the 
development of software to 
meet specific curricular 
needs, and more. For more 
information, contact N 
Solntseff, Unit For Computer 
Science, McMaster Univer­
sity, Hamilton, Ontario , 
LBS 4Kl CANADA. 

International Computer 

Club 


The International Society 
of Personal Computerists 
was organized to promote 
and advance personal com­
puting on a world-wide 
basis . The society 's services 
include free software, free 
consultation, custom pro­
gramming, conversions from 
one BASIC system to 
another, and group dis­
counts on software and 
hardware purchases . Tid­
Bits , the newsletter, is of 
broad general interest to 
compu ter users and hob­
byists. The socie ty publishes 
several other newsletters 

16 KRAM 
FULLY STATIC 

MEMORY 


KIT: $279.00 
WIRED: $310.00 

TT-10 

tailored to Apple users, 
Heath users, TRS-80 users, 
beginners, and nonusers. 
Membership is $15. Contact 
International Society of Per­
sonal Computerists, 4554 
Cristy Way, Castro Valley 
CA 94546. 

Southern New 
Hampshire Apple Group 

The Southern New Hamp­
shire Apple Core meets once 
a month. The group is 
dedicated to Apple users, 
and they currently have 
plans to give public 
demonstrations of com­
puters . Their newsletter is 
entitled SNAC Facts and it 
contains information con­
cerning the meetings, items 
of general interest, and short 
programs. The members are 
building a disk library and 
are interested in hearing 
from other Apple users. 
Dues are $6 per year. For 
more information. contact 
SNAC, Computer!and of 
Nashua, 419 Amherst St , 
Nashua NH 03060. • 

RACK MOUNT 
CARD CAGES 

KIT: $200.00 
WIRED: $250.00 

TABLE TOP 
MAINFRAMES 
KIT: $340.00 
WIRED: $395.00 
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TEX and METAFONT, New Directions in Typesetting 
by Donald E. Knuth 

TEX and METAFONT,New Directions in Typesetting describes two systems that are going to change 
the typesetting / publications world. TEX is a system for typesetting technical text currently being im­
plemented in PASCAL. It is in the public domain and is available to all who are involved in computerized 
typesetting. METAFONT, a system for design of alphabets suited to implementa tion on raster-based 
devices , permits a designer to give a completely precise definition to an infinite variety of typefaces. TEX and 
METAFONT are unique and powerful achievements whose concepts will be useful to: authors and ·s· 

I • • • • publishers; programmers and system designers in typesetting, graphics, and office automation; typeface 
designers and commerci<1I artists: co mpositors; university computing centers; and manufacturers of typeset­
ting equipment. Foreword by Gordon Bell. A co-publication of Digital Press and the American Mathematical 
Society. 1979, 360 pp., ISBN 0-932376-02-9, paperback. $12 •. 

Data Processing Technology and Economics, Second Edition 
by Montgomery Phister, Jr. 

Data Processing Technology and Economics, Second Edition, is a comprehensive study of the data 
processing indus try from its inception through 1978-79. It provides quantitative da ta and insightful nar­

C• 1' : rative on four topic areas : the marketplace, products, a pplications, and costs. Coverage includes operating 
r . ;:­ , I costs (to the user) and development, manufacturing, marketing, and maintenance costs (to the supplier) . 

~ .. : ­ Other topics include hardware and software reliability , computer (and peripheral) population, system perfor­
mance with multiprogramming , software performance and usage, 1/ 0 technologies and costs, computer use 
by industry and government, principal applications, human performa nce factors, and the important com­
puters. Data Processing Technology and Economics is for users, applications programmers and 
systems analysts, sys tem programm ers . hardware designers, and managers. A co-publication of Digital 
Press and the Santa Monica Publishing Company. 1979: 736 pp .; hardbound (ISBN 0-932376-03-7). 
$29. 95 · : paperback (ISBN 0-932376-02-9), S24. 95 • . 

Computer Engineering: A DEC View of Hardware Systems Design 
by C. Gordon Bell, J. Craig Mudge, and John E. McNamara 

Computer Engineering: A DEC View of Hardware Systems Design is the story of hardware systems 
design practiced at Digital Equipment Corpora tion from 1957 - 77 . It provides a set of case studies of classic 
design principles and techniques prac ticed under the real-world constraints of marketplace economics and 
continually evolving technology; an overview of the computer industry-insight into the complexities of its 
interrelated forces and an historica l perspective: and a description of the development of familie s of 
machines. Computer Engineering is for people who want to understand the evolution of hardware 
systems design: hardware systems designers, university students (used in computer architecture courses at 
Caltech and UC / Berkeley); management of companies planning systems or planning to buy systems: soft­
ware engineers ; users . 1978, 585 pp ., ISBN 0-932376-00-2, hardbound, $19 .95' . 

Technical Aspects of Data Communication 
by John E. McNamara 

Technical Aspects of Data Communication provides a practical approach to the nuts-and-bolts prob­
lems and solutions in configuring communications systems . It describes common pitfalls in systems design 
and ways to avoid the m. while a lso serving as a useful reference tool. Technical Aspects of Data Com­
munication is int ended to fit between books that treat data communication solely on a system level and 
hardware manuals that specify in detail the function of each bit in each register. The book features: com­
parison of protocols (DDCMP, BISYNC, SDLC), extensive explanation of interface standards (CCITT / V.44. 
RS232C, RS422, RS423) comprehensive appendices (how far-how fast? , modem options, codes (Baudot, 
ASCII , and others). UART. format and speed table for asynchronous communication, channel 
conditioning). Other topics covered are the 20-milliampere loop, telephone switching systems, error detec­
tion, and digital tra nsmission and packet switching networks. 1977, 382 pp. , ISBN 0-932376-01 -0, hard­
bound, Sl9 .95" . 

Digita l Press, Educational Services 
Digital Equipment Corporation 
12-A Esquire Rd., Billerica , MA 01862 

ORDERING INFORMATION 
·Prices a re U .S. only. (Con ta cl your nearest office of Digital Equipment Corpora tion, Educational Services for prices outside 
U.S.) Ten percen t discount for two or mor e copies. Shipping and handling c harges will be added to a ll orders not prepaid . 

Please specify number of copies: 

TEX and METAFONT, New Directions in Typesetting 

Data Processing Technology and Economics, Second Edition 
D hardbound D paperback 

Computer Engineering: A DEC View of Hardware Systems Design 

Technical Aspects of Data Communication 

0 Check enclosed. 0 Please invoice me. (Specify billing address if different 
from s hipping address.) 

Remit to: Dept.OPC. Digital Press, at the address above. 
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Implementing Dynamic Data 

Structures with BASIC Files 


In many computer applications 
where a large amount of information 
is to be stored, the need arises to sort, 
insert, and delete items efficiently 
using random-access tape or disk­
based files. A common method of 
implementing a mailing list, for ex ­
ample, is to add new names to the end 
of the current file and to delete names 
by putting a blank field in place of the 
names to be deleted . This minimizes 
the number of time-consuming reads 
and writes to the file. 

However, when this mailing list 
has to be printed in zip-code order, 
for example, the task becomes 
extremely slow as the number of 
names increases . This is because the 
number of file accesses increases ex­
ponentially with the number of items 
to be sorted. One possible solution is 
to actually sort the file so that it is 
always in order . This is impractical 
because it necessitates the same sort 
opera tion as before, plus a complete 
rewrite of the file. 

With close examination of the pro­
blem, you might decide that the file 
should always be kept in order by 
inserting a new name in its proper 
place. This is a good idea, but 
requires that you must move, on the 

About the Author 
T ed C11rter is emµl oyed al the T exas /11 ­
s lru111 e11ts Corµ orate E11g i11(;'e ring Ce11ter. /11 
J9i8. lie fo 11mied Sofhvare /11d11s tries , a rns ­
to m softw are house. His interests i11clude com ­
p uter sµ eeclr synthesis and conrp11ter a11to111n­
lio 11 _ 
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Ted Carter 

902 Pinecrest 


Richardson TX 75080 


average, N / 2 names (for a file of N 
names) to make room for the new 
names. Again , with large files , this 
may take an inordinately large 
amount of time . 

In order to solve these problems 
successfully and efficient ly , you need 
a data structure that will permit an 
insertion and deletion of components 
without having to worry about where 
new components fit or what happens 
to the empty space left by deletion. 
The tool needed to create such a 
structure is ca lled a pointer. This is 
simply a number that points to the 
location of a desired piece of data . 
Using disk files, for example, a 
pointer to a piece of data is its actua l 
record number on the disk fi le. This 
takes advantage of the random access 
capabilities of a disk file so as to 
directly locate and read the data using 
the pointer value . 

Using pointers, a linked list , the 
simplest type of dynamic data struc ­
ture , can be built. In order to build 
the linked list, every data record must 

BASE 

be accompanied with a pointer to the 
next element in the linked list. 
Therefore, space must be reserved in 
the file for a pointer value within each 
data record. 

A linked list is shown pictorially in 
figure 1. In a disk file, for example, 
you could store the base pointer value 
in the first record of the file. 
However, you need some way of 
knowing that the last data item Z 
does not point to anything . This can 
be accomplished by storing some 
special number not in the range of 
possible pointer values , such as zero, 
as the pointer va lue associated with 
the last data item. An important thing 
to realize is that records X, Y, and Z 
can pl·1ysica//y be in any order on the 
disk. However, they are lin ked in 
order and can be retrieved in order 
with absolutely no comparing or sort ­
ing. 

Record insertion is also relatively 
simple. The ordered list is scanned 
until the element to be added is 
g reater than or equal to the current 

·1~1·1~I ~I 
Figure 1: Example of a linked list . In this picture , X. Y , and Z are records containi11g t/1e 
information that is to be stored. The boxes on top represent a portion of memory con­
nected with each record that contains the address of the next record in the list. Th ese are 
called pointers. The first record in the file , called the base record, points to the first data 
record in the file but does not contain data itself. This is because the base record also 
contains a pointer (not shown) to the first available space for new records . 



Tl1E 
lrtfLATIOrt 

flGl1TE 

*$749 
~Suggested reta il pric e 

Substant ial OEM and d ea ler 
d iscounts ovo iloble 

You can't buy more 

·=:--.: ..... : • • 

• ·-=.­
.--==~-

capability for less . . . But 
you can buy less for more. 

MPI presents the perfect answer to your inflation-riddled printer budget. THE MODEL 88T DOT 
MATRIX PRINTER. The first in a series of new fu ll-capabi lity low -cost printers designed specifically 
for the general use computer market. The Model 88T is a fully featured printer with a dual 
tractor/pressure-roll paper feed system and a serial or parallel interface. The tractor paper 
feed system provides the p recision required to handle mult i copy fanfold forms. ranging in 
width from 1 inch to 9.5 inches. For those applications where paper costs ore important. the 
pressure-roll feed can be used with 8.5 inch roll paper. A long-life ribbon cartridge gives c ri sp. 
clean print without messy ribbon changing. The microprocessor controlled interface has 80. 96 
or 132 column formating capability wh ile p rin ting upper and lower case characters bi­
directionally at 100 characters per second 

With all of these features. plus quality construction. continuous duty print head and attractive 
styling. the Model 88T would easily sell at the competition's "under $1000" (999.00 

) tag. But we 
are offering it for only $749: this should make you happy and several hundred dollars richer. 

Write for complete specifications and pricing informa tion. 

MICRO PERIPHERALS, INC. 2099 WEST 2200 SOUTH/ SALT LAKE CIN. UTAH 84119 / (801 )973-6053 
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CDrlTROL UNIT BUSY BOX 

MicroMint introduces a new wireless 
AC remote control interlace for the 
Sears and BSR X-10 home control 
system . Use your present TRS-80 
Level II . llpple II or S-1 00 com put er lo 
provide complete home security through 
control of lights. appli ances and mo tors 
with a few simple Basic commands. 
Buss compatible with virtually all 
micrccomputers. Completely assembled 
- Just plug in and tu rn on! 

As featured in: 
"COMPUTERIZE A HOME" 

BYTE, January 1980 

BUSY1ox··, 
Assembled and tested. 
Busy Box $79.95 
Cable and connector for TRS-80 14.95 
Cable and adapter for Apple II 29.95 
Cable and adapter for S-100 34 .95 
Power Supply (necessary forTRS-80) 9.95 

NY 1esodents odd 7% sales ta• . 

To order call (516l 374-6793 
or write: 	The MicroMinl Inc. 


917 Midway 

Woodmere, NY 11598 

Dealer inquiries invited. 


1HS·BO1'§. 1r itdtmark ol h n1h Co1p. 

f•rtple II u. t1 .:utl'm;11 t. 01 APJl• f Compu lr1 


........................................................................ 

The number of file accesses 
increases exponentially 
with the number of items 
to be sorted. 

111111111111111111111111111111111111111111111111111111111111111111111111 

element and less than the next ele­
ment in the list. The new element is 
then inserted between these two 
elements. For example, assume that 
Y2 is to be inserted before Z and after 
Y, as in figure 2a . This is achieved by 
placing Y2 physically in the first free 
position on the file , making Y2 point 
to where Y pointed, and making Y 
point to Y2, as in figure 2b . 

The process of deleting an element 
is easier. Consider deleting Y2 from 
the list in figure 2b . By making Y 
point to where Y2 pointed before Y2 
was deleted, the result is the list in 
figure 2a . 

In some situations, an improve­
ment on the linked-list data structure 
is the 	doubly linked ring, shown in 
figure 3. With th is structure, you may 

BASE 

2o 

BASE 

2b 

Figure 2: The process of insertion in a linked list. Figure 2a shows a new record, Y2 (pro­
bably physically located after nodes X, Y , and Z) . before it is linked into its proper place 
in tl1e list. To link it into the list. as in figure 2b, only the pointers in Y and Y2 must be 
changed. 

BASE 

I 
l 

Figure 3: Example of a doubly linked ring. In this kind of linked list, each record con­
tains a pointer to tlie previous as well as to the next record in the list. This has certain 
advantages in some applications, although it creates more memory overhead in each 
node. Doubly linked lists are not discussed in this article. 

scan from either direction , of ten 
facilitating an insertion and deletion 
either before or after an element. For 
ease of explanation and understand­
ing, a simple singly linked list as in 
figure 1 will be used in the examples 
given in this article . 

Implementing the Linked list 
When implementing a linked list 

using random-access files, some addi­
tional problems must be solved . An 
element can be inserted in the linked 
list easi ly enough, but the computer 
must know where the first empty disk 
file ·is located. Second ly , when 
deleting an element, the disk file loca­
tion of the deleted record should be 
recovered for later use. 

These problems could be solved by 
marking the record to be deleted and 
later searching for the first empty or 
marked record when adding a new 
element. A much better solution is to 
create a linked list of free records . 
When adding a new element , a record 
is taken out of the linked list of free 
records and inserted in the ordered 

-
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16KRAM 
The model 24-103 "STANDARD" RAM was designed for the 

smaller system which does not require bank select. It has been in 
production since late 1978 and has earned an enviable record for 
rel iabi lity . Although it does not have some of the options of the 
commercial cards listed below, its manufacturing quality has not been 
cut in any way. The card has DIP switch addressing- any continuous 

Fully Static $295250 nsec. 
16K on 4K boundaries. All Inputs are buttered and it comes fu lly 
assembled and guaranteed for one year. Prices for the card with 250 
nsec. memory chips start at $295 and drop to $255 for quantities 5-9. 
You may deduct an addi tional $30 per board if you have a 2 Mhz. 
system and can get by with 450 nsec. chips. 

OTHER S-100 BUS STATIC RAMS------------------­

16K PLUS 
This board has been sold primarily to dealers/system integrators 

during the past 18 months. It has become the reliabil ity standard 
against which other boards are compared. It is fully static, 16K by 8 
bits, and a premium quality product featuring all Schmitt trigger signal 
inputs. The board has been optimized for the Cromemco system using 
output port 40H tor its bank select. It also has "start-up options" which 
allow the board to come up in either the enabled or disabled condition. 
It is addressable by DIP switches to any continuous 16K on 4K 
boundaries. Prices with 250 nsec. chips : 1-4 cards, $395: 5-9, $325. 
You may deduct $30 more for 450 nsec. chips. 

16K APEX 
The board is very similar to the PLUS card . It differs in that its bank 

select can use any of 256 output port addresses and it can be 
addressed on 16K boundaries only. Pricing is the same as for the 
PLUS . 

8116 RAM 
This board was designed tor the 1980s. It is configured as 16K by 8 

bits when accessed by an 8-bit processor and configured SK by 16 bits 
when used with a 16-bit processor. The configuration switching is 
automatic and is done by the board sampling the " Sixteen Request" 
signal sent out by all 16-bit processors. The board has all the high 
noise immunity circuits of the PLUS and APEX as well as "extended 
addressing" . Extended addressing is a replacement tor bank select 
and makes use of a total of 24 address lines to give a directly 
addressable range of over 16 megabytes. This card ensures that your 
new memory purchases will not be soon obsoleted. It comes with 250 
nsec. chips on ly and is guaranteed to run with our 8086 with an 8 Mhz. 
clock . Prices: 1-4, $445; 5-9, $345. 

MEMORY CHIPS 
From time to time we have surplus 4044 type 4K by 1 memory chips. 

Call for current availability and price. 

HOW TO ORDER 
There are two ways to go. You can check with your local dealer or 

order direct from the factory. Bank cards, personal checks, CODs 
okay. There is a ten day return privilege on factory orders . All boards 
are guaranteed tor one year-both parts and labor. sn1ppea preoaid 
from stock. 

Circle 60 on Inquiry card. 

CHECK THE READER SERVICE CARD 
FOR INFORMATION ABOUT OUR 

16-BIT 8086 PRODUCTS 

/teattle Computer Products, Inc. 
~ 1114 Industry Drive, Seattle, WA. 98188 

(206) 575-1830 
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BREAKING THE SOUND BARRIER . ' THE TRAP DOOR 

September 1977 March 1979 

Byte Cover Prints -­
mil 

The September '77 and March '79 covers of BYTE 
are now each available as a limited edition art print , 
personally signed and numbered by the artist, 
Robert Tinney. 

These prints are strict ly li mited to a quantity of 750 
for each cover. and no other editions . of any size, 
will ever be published. Each print is 18 " x 22 ", 
printed on qual ity, coated stock, and signed and 
numbered in pencil at bottom . 

Send me " Breaking the Sound Barrier" 
prints at $25 each , and " Trap Door" 
prints at $25 each. I understand this price in­
cludes Certificate of Authenticity and first c lass 
shipmen t. 

0 I have enclosed check or money order 
to Robert Tinney Graphics. 

D Charge this to my Master Charge or Visa 

Card#_ _ _____ Expires:___ 

Eel i ns. 
The price of each print is $25. This includes 1) a 
signed and numbered print; 2) a Certificate of 
Authentic ity, also signed personally by the artist 
and witnessed, attest ing to the number of the edi­
tion (750), and the destruction of the printing plates; 
and 3) first class shipment in a heavy-duty mailing 
tube . 

To order your limited ed ition art print, fill out and 
mail the order form below. 

Ship my print(s) to: 

Address_______________ _ 

City State__ Zip____ 

Send order to: 

robert tinney graphics r~ 
p O. Box 45047 • Baton Rouge. LA 70895 , 

1 



Join the Computer Professionals' Book Club now-

and save up to 8150 on professional books you thought only libraries could afford! 


Now these fundamental reference books can 
be yours for only a fraction of their cost! 
Take your choice of these sets-worth as 
much as $165-for only $14.95 when you 
join the Club. 

Th ese hi gh qu a li ty pub li shers' ed itions a re just a token of 
lhe opportun it ies the Club prov ides to he lp you buil d your 
professiona l libra ry. As a Clu b member you'll watch you r 
sav ings add up fa st on the lates t and best publica ti ons in 
th e fi e ld - books on prog ramming techn iqu es, com puter 
arc hitec ture . la ng uages. di s tr ibuted syste ms . data com­
mun ica ti o ns , a nd other vita l areas you won't find covered 
in your lo ca I bookstore. 

Why YOU should join now! 
• BEST BOO KS IN YOUR FIELD - Bouks ar • su lec:te cl from a 
w ide ran ge o f publi shers by ex pert editors a nd co nsu lt ants to g ive 
you conti nuin g access lo the lates t books in your fi e ld . 

• BIG SAV INGS - Bu ild your library an d sa ve money. too! We 
g uarantee savings o a t lea I 15 '}1:. uff pub lishers' list pr ices 0 11 

every book. Usuall y 20 % . 25 °/c.. or even higher! 

• BONUS BOO KS - You ' ll imm ed iately beg in to partic i/Jale in 
our Bonus Book Plan tha t saves you 70-80 % o ff th e pub is her' s 
p rice of man y books . 

• CONVENIENCE - Fourteen li mes a year you' ll rece ive th e 
C lub l:.l u ll tin PRE E. fu lly le c r ibi11g the Main Se lect ion and a lt er ­
na te selections. loge U1 er w ith a da re l re ply card . If you wan t the 
Main Select ion . you s imp ly do no thing - it w ill be shipped ul ll­
ma ti ca lly. If you want an alterna te se lection- or 11 0 book a l al l­
yuu s imply ind.icate it on ~he regular rep ly card and re tu rn ii by 
the da te SJJec1 f1 ed . Yo u w ill have a t ltias l lO days to dec ide. If. 
beca use o f late mail de live ry of the Bulletin . you s hou ld receive ;i 

hook yo \! do no t wan t. jus t re turn it a l the Club's e xpense. 

i\s a Club member . you agret: un ly lo the purchase o f four books 
uv" r a two -ye~r µer iod . 

1 Oulu Communications Standards edited by ll aruld C. Fo lt s anrt Harri• R. Karn. Pub· 
Usher's l'rlcc . 5185 .00. !Cou nts 11s ii Sci. J Codr. #450/ 579 

2 Automatic Oulu Processing Handbook edited hv The Jll etmld Group. 976 paocs 269 
11tus1rn 1111ns. 
~ncyclop cdl u or Professional Monaoemenl ed ll1~d hy I.ester R. lllllr.I Combined Pub· 
Usher's rrtcc. 568 .45. code # 7U9/ :l(l.l 

3 CR C Handbook ol Malhematlcal Sciences ed ll cd by Wi lliam II. ncyr.r 
Ol cllonury or Scientific and Technl cal Terms ed i ted by Daniel l .<Jpcdes. 1.UOO paucs. 
:1.1100 l l l11s1rn linns. Combined Publisher's Prl ce. 589 . ~S . Code # 7119/J:\9 

4 t:ncyclo11 cdla ol Computer Science edit ed by An l hon y R<i lslon and Ch 1~s1er 1.. ~ll~e k . 
Mlcm11rocessor l\J1pll callons Manual hy Mo torol a Semlcnnd11c1or Proclur.1s. Inc. 720 
1Ja11cs. 1ll 11 s1rn1cd. r.omblned Publlshcr's Pri ce. 598.00. Code # 7t!\JfJ l2 

5 Elcc lmnlcs Enfllnec rs· Handbook edl i cd by 1Jon<1ld li. fmk 
f: lcctmnl c Cl rcull Manual by Jnlm Markus YUH paoes . C:Omblned l'llbllsher·s Price. 
59~ . oo . Code # 7U9/ 320 
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\\'l lh l11 Hl dnys 11ucl my mr.m • ~r:, l d p will lw t.i1ncd1!cl. I :1~rHc lo pu rc hnsc n min ­
imum o f lour lmuks rl u ring 1lu: nu:s t 1wo v1•ars os outlined unde r lhe Club pln n 
1h,,:;. t:ri!Jud In th is ad . ~fom h1~ r.;h ip 111 th e r:fuh '" 1,11n li rmo11 -. liu 1 c<.i nc ·lah lc hy mn 
nny 1i11m uftur the frn ir-hoo k p11rc : ha ~ 1 n:11 u in!111cn1 has ht•cn fulril ll'd . 

\\!r il e Cod11 II of sci vo u wm1I h L"n~ 

l' rclurs frn 11 14 111ts 1du thu l l.S mu st IH.!.. µropai d w i lh int1!mntu1 rrnl 11H11l e)• o n lru·:!-> in 
I t. S . du ll.1 rs. 

C.:r cc\1r <:.m l II - - -- · ~1 <: 11.mk if ----­
Sii-J. irn ture 

illl\U -
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t:m purnh1 :\ffil ia lio n -
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is ;i ddud 10 ll l l shipm <'HIS. P39 4 53 
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Listing 1: Program to create a linked list file. This program, written in CBASIC. creates 
a small file that contains fonvard pointers to tlw next available record. The first record. 
which is initialized to "2,3". points to the first data record in the file (record 2) and to t/1e 
first empty (available) record in the file (record 3). The seco11d record. initialized i11 line 
25. is a sentinel record that denotes the end of the file . It is always tlie last data record i11 
the file and has a fonvard pointer of zero. 

RE'l1 1~ : RFIHF A F il.f- ~ITHI (4 L. l N•· C[I I. 1·:=.T ( Ir FF\CC Pt' ( 1)r .. , . .. 

REM .. - --·- - -·--··· --- -----·- - ·- -·.. -- -- --- - - ... -- - · - - .. ... ..... ... - ... ­
RD1 

r.·f,?"M·····l · h i:;- r · ·:. 111 11 1 b 1~· 1<) f': r · t?·? r · ..: 1:: 1:.r.j c; 1n il1 ·~· i:"i. 111 r> l ~· ;': tf 1:_' . 


FJLELENGT H= ! 0 
'\'t7 fol ·-- (r· c:: ;:,'f:' ~?' t. h ~ i'; i 1 1~ IJI\ th .::t r · •!? •: ( •I 11 I ~ f '1~2i· h i 1t- ~·2. ~J l v •:• 

PEM- - jt thp ~ile nurn be~ u F onp, 
I~ CRE/'.\TE "[IATA.F l l.." RFCl. ;::;:· A·;:; 1 

REM--a ~·J l ist 1)f ~~@~ ~ ec~r d s. 

2 0 PR INT ijJ: 2 - 3 

REM ·· · -(: r ~~t ~ t h ~ l J~ ~ ~d 1 i ~t of ~=· ·· ~·? r~~ ·~·· J ~ ~~ '''~~tn~ 

PFM- · - - -::- ~ c t, f:. r1 t? P1·,1 r1t t .-:... t; h 1;- l• ,? ·-= t .-..:;...- 1.r-d , 
; :(1 FOR z..., 4 fl) 1- IL ELE J\l (;TH+:: : f ' f-.·J 1'' ' »J : /. . " " : hl: 'l I 

r.:FM- -M~k eo th -? l~ ~t: +: r · ~t;- l1 r::.t r c? •: ' •r•J P••\r1tt? r- •:•<-t 11 ~ l 

RF l•1 - -- ~ r-- r- 1:1 ti:• s i :::- r1 l t: ) ' t l'-tt;• ·:- r•d 1:• ~ t Ii t- I J ~ t. 
·-:-=-:; F' P I r.J T n 1 : o, "" 

Listing 2: Program to add a record to a linked list file . This program uses the forward 
pointers to chain through the linked list until the prope1· place for the new record is 
found. The only pointers that need to be changed are those on the record being added 
and the record immediately preceding it. 

PF:M TH 1·:: F·f'.;·Co(; f;:CjM A[l(I:=: ·::1) f1E Al__PH/:\Nl_lf•o[.F\, ,- [1~·, ·rA • 1_1 1ol JI-.: 1 t ._ ;_ 

F•Fl'I WH 1I.. F; VE EP I MG J T f N (> I. P HA l<E i 11~ t'.tl. 1_1:-:: DET<. 
F:F' M - --- -- ------------..·--- - ---·-- -- - ----- - .. , __ -·----- - · .. ... - -- · --·­
i:;·r-1·1 

r-\FM----O~·~ r, fi l •? .H: t 1i.1it· h 1·e ·: -:1r- d 1 1:.· n ~ ~h '·' ' 2~ . 
1•:1 OP[:' N "J:1AT A . r. I l." F:E CL 2'.e' A·:O. I 

PEM--Set P ·~ir~t~rs t~ ~ tart 0~ lin~ ~ ~ l t~f f, 

15 READ # 1.J; BAS EPOINT ER - NEXTFREE 
·~:O TF ~IEXTFREE=(I THE N PF<TJ\IT"F1 J ,~ 1 ~ (1Jl l" l ~11.)T 1_ 1 ·-··I 

REM--Get data to ~ dd . 
· ~: :. ( NPl_IT" M·. •11 d at •l : " ; MF~l[JA TA !T. 

l~EM -- -L@~t Ju$t 1 ~ ·v · d~t~ Jn a ~ J ~ld of ~ I ~~,~ ~ . 

:~:n NFWPATA!t=l.EFTg; Cl\ff.~Jf)l:i -1 ~$+" " - l4 ·, 

REM ---- ·:..,. t P o:oint f' r-s to:• ~t;.;r· t .;.,: li st . 
: :•5 PO l tJTER=BA:::r:=po I NTEr.· : NE xTPOl NT[=' F\= !:<1'.:1 ·:-.i.=:Po J N 'I Fl \ 

RF:M ~ - - ·:.~'31r•:h l i:r i:•,, whl•:h ·rr-avE-r-!;. e~ l"h·.:- l 1rd: ·-=-d li ~t h:i 
~·EM ·-- - fi nd th t..:-. Pr· 1·1 P i? r Pl ac1:- t i:· ir1 ~1~ 1 - t 'f. h1!;.• r.•~ 11.1 d-31: .a . 

4 0 TRAILPOINTER=POTNTER : PREV DAf A$ =DATAS 
45 POINTER•NEXTPOINTER : READ UJ.~)IN l ER ; NCX1Pu l NT[R .UATA~ 

50 IF NEWDATAS) DATAS THEN 40 
f;'EM---· ll'l!' <? r·t o •Jr· NEW[IATA4 \r, i · t ,.;- lirok•h1 ·11 ~ t 

REM---a ft<> ~ tr, I? .;. 1 .;. 11"1<:- rd· "•:• i r 1 t· t- 1j t •:. t· ·• Tf;A l L f'·(l 1hll ER . 
RF.M - - ·(iE-t th..;. Pla•:E- t(• pl"1'\·" $i •:- .all Y P 1Ji; tt1 ~ r· ~ •JJ r· •:-•. i:•rd ti . 
RE M·- -t ."31 k j n 9 o3 r c:- c 0 r ·d I) IJ t 1) i= th !£- ,~ r 1? ,_;. 1 J ... J: t~ ( I 1 ] ,_.. t r 

READ 11,NEXTFREE: N~XTnECORD 

RF:.M --- If TFi;.IJl.F'OINTER = POJNTER. 1·h,;.r, th ,• b.; >e- "'-' ' r. t,- •- 1111 .1~. 1 

REM---be modifi~d in o~d~r to ~dd at t h ~ l) e9 1n n 1 n9 . 

(;.(I IF TRAIL POI l\ITER< > PO 1 Nl Ef;· ll-IEN 7~. 

65 PRINT #1-1; NE XTFREE · NfXTRECORD 
7 0 PRINT ltl · NE XTFf~EE: BA:'::EPOINT Eh-, NEl~ L1A fl.a: (.(IT I) ·;11,1 

REM--N ou1 take ~ecord out of ~r~e lin ke d 11 st . 
75 PRINT #J,J; BAS EPOJNT F R. NEX f RECOR D 

REM--No111 ma~~ th ~ ne w iten1 Po\r•t to 111h ~r~ th~ r·~c~~ d 

REM- -F>ointed to bv TRAILPOINTER Point~r , ma k~ th <? r-~~or-d 
REM--µo\nted to b v TRATL.~} INTER Point to new item. 

8(1 PRINT #J.NEXTFRE E; POJMTFR. NEWDA TAS 
:::,5 PR I NT # t . TRAIL.PO I NT Ef;•: ND' TF REE· r"RI.: IJLIAl A9'· 
9(1 CLOSE 1 
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list. When deleting a record from the 
ordered list, the record that has \ust 
been removed is added to the linked 
list of free records so that it can be 
used the next time an element is to be 
added. 

The following example uses linked 
lists and random-access files. For the 
sake of simplicity, assume that each 
record consists of one pointer to the 
next record in the list and one string 
of data . Since there are two linked 
lists, the first logical record will con­
tain two pointers, one to the first data 
element, the second to the first free 
record. 

The program of listing 1, written in 
CBASIC, creates a data file capable 
of holding ten data entries of fourteen 
characters each . The file created by 
this program is shown in listing Sa. 
Notice that data record number two, 
the first in the linked list of data, has 
a zero for its forward pointer and is 
filled with "z''s, the highest possible 
data going in alphabetical order. 
Such a dummy record, usually called 
a sentinel, will always be the last ele­
ment of the linked list. The sentinel is 
also used to locate the end of the link­
ed list when the linked list is traversed 
in ascending order. Although pro­
grams can be written without the sen­
tinel record, the sentinel greatly 
simplifies them . 

The program of listing 2 adds a 
record to the linked list. It gets the 
data to be added and scans the linked 
list (keeping a pointer to the previous 
record) until the record to be added is 
alphabetically less than the one being 
read . When this occurs, the new item 
should be added immediately before 
the one being read. This is accom­
plished by making the new record 
point to the record being read and 
making the previous record point to 
the new record . When inserting a new 
item at the very beginning of the link­
ed list, a special case exists that must 
be accounted for, since the base 
pointer in the first record must be 
changed to point to the new record. 

Listing Sb shows what the data 
looks like after adding a piece of data 
named "First item"_ Listing Sc and 
listing Sd show the contents of the file 
after the addition of several new en­
tries to the file. Note that the path of 
the linked list is such that the data is 
always in alphabetical order. 
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Don't settle for less than the total 
performance built into your Z80 
Computer. Wake up its entire potential 
with an OASIS Operating System ­
the high-powered, professional software 
package that takes full advantage 
of ZBO power. 

Utilizing optimized Z80 code , OASIS 
makes the system run faster. More and 
better tools let you develop software 
faster, too. 

It's easy to use because all the 
tools you need are included: ISAM files , 
hard and floppy disk support . editor. 
user accounting with logon, password 
privilege level , and file security. 
Options: BASIC Compiler. spooler. 
text editor and output processor, 

development package. and more. 
The BASIC Compiler is a/so an 

interpreter. complete with debugger. 
It makes programs run faster. takes less 
memory. and provides software security. 
A first for micros. it's an OASIS exclusive. 

FEATURES: S<flgje- 4 Mulh- User / Uset Al:CCY1111ng / M\Jll .. f3slung / 

Foo & Record Se.;:u11ly llogon Password & Pr 1fcge ProlL'CllOn / 

Kc"~ j rs.;M), Oircc1 t Sequcn11a1F11CS / Ha1a & Fiq1uy 01~ Supporl/ 

E •IL'f't5r.'O Oo::u1nof1ia1~ 


OASIS PAOOUClS: Su1n10 ·~c1 Ouarmtntl Svt!t'fn/ Mu1!1·USCf Opcr:Uw'll t 

Sys1em/ Mac·o Rt- -roca11ng ,\ssomb!e t/ OOth.19QOt /L 1nlle1 / E0.-1oi / 

Ou!pul fed F01mallet /S~r/ Comrnurnca1o•s Packagu / So11/ 

O,.agnos;l-re & Ma1n1enance Ul•lllies / ln leracl•-..e EXEC Langu.ago/ 

Ro·emr;int OAStC Compiler 


OASIS IS AYAiLABLE FOR: Anos/ B,11ongs/ 01g+till Mioosy:>lc.ms/ 

Otgllal G t0Yt>/ C romrmeo/We1or Graf)tlte / M1erom~i1011/Compuco1p / 


Nmm S.a1/ 0 -.y1t: / BeC Cot11101$ / TRS·80MoO ll/ \.0!1'1'!01l Mid 0 11101-s 


Multi-User OASIS, available for most 
computer configurations, gets even 
more performance out of your system. 
It has all the Single-User features, 
PLUS a re-entrant BASIC Compiler, file 
and record locking, variable time-slicing, 
user-to-user communications, and 
extended memory addressing . All fully 
upward compatible with Single-User. · 

Documentation?...complete and 
extensive. And, of course. there's 
plenty of application software . 

OASIS operating systems, 
languages, development packages, 
system utilities- all fully integrated, 
all from one source. 

Ask your dealer or manufacturer. 

E MINISSo' sM: :::::1MAKES MICROSSr----­
I 

I 
 I 
I 

Order OASIS direct from: PLEASE 

Phase One Systems, Inc. SEND ME: 

7700 Edgewater Drive, Suite 830 
 I
Oakland, CA 94621 


I Telephone (415) 562-8085 TWX 910-366-7139 
 I 
My computer configurat ion (specify make. d isk system. etc.) 

I 
I 
I 

I 
Street Address (No Box No.) __________ 

L 
City State _ _ Zip 

I --------------------.I 

OASIS (Includes Manual) 
0 Single-User System $150 

Manual Only 
0 $17.50 

Amounl 

0 BASIC Compiler $100 D $15 
0 Multi-User Syslem $250 D $17.50 
0 Re-entrant BASIC Compiler $145 0 $15 

System and BASIC Manual D $27.50 
Complete OASIS Products Manual D $50 
Complete lnlormation D $1 

D Check Enclosed 0 VISA 
D UPS C.O.D. D Mastercharge 
Card Number : 
Exp iration Date: 
Signature: 

Shipping $2 
$1 for C.O.D. 
California 
residents add 
sales tax 
TOTAL 

I 
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