


�ple'snew 
Monitor II. 
A sight for 
sore eyes. 
If you've been using a TV as 

a monitor, perhaps you can get 
a friend to read this for you: 

Apple's brand new Monitor 
II will improve your vision. 

It features all the latest 
ergonomic improvements in 
monitor technology. 

For example: 
Studies have shown that 

the leading cause of eye fatigue 
for computer users is lack of 
contrast between the displayed 
characters and their background. 

So we designed the Monitor 
II around a high contrast green 
phosphor CRT that provides an 
extremely dark background. 
That means you can read text 
at a lower brightness. And 
that means you can be more 
productive -working longer 
and more comfortably. 

Toward that same end, we 
also gave Monitor II a tilt screen. 
So you can angle it perfectly for 
your working position, without 
scooting your chair around or 
sitting on phone books. 

And we made that screen 
antireflective to reduce glare 
from ambient light. 

Monitor II also features 
a high bandwidth video 
amplifier and a high tolerance 
linearity circuit. The former 
keeps characters from smearing 

on the screen and eliminates the 
annoying "ghosts" left by a fast 
moving cursor. The latter keeps 
characters crisp, legible and 
prevents "keystoning" right up 
to the edges of the display. Both 
add up to superior display of 
SO-column text and extremely 

Screen tilts for 
best working position. 

Anti reflective screen. 

Interior of CRT is etched to reduce 
glare and improve crisfJness. 

\ 
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accurate graphics . 

Designed as the perfect 
system partner for the Apple" lie 
Personal Computer, Monitor II 
requires no monitor stand. It's a 
perfect fit, aesthetically as well 
as technically. So it's pleasing to 
the eye even when it's turned 
off. See for yourself. 

At your local authorized 
Apple dealer. 

Fits perfectly atop the Apple lie. 



NowAQple 
plots color. 

Since color graphics are 
becoming ever more impQrtant 
in business, we've been hearing 
more and more calls for a color 
plotter as reliable as an Apple. 

Here it is: 
Apple's new Color Plotter 

can generate all kinds of presen­
tation graphics, engineering 
drawings or anything else you 
have to illustrate in up to eight 
brilliant colors. 

And it can perform its art on 
any size paper up to 11" x 17." 
Or, with optional transparency 
pens, it can draw right on 
transparent film for overhead 
projection. 

Measuring just 4.8"H x 16"W 
x 12"0, it's the smallest four­
color, wide bed color plotter you 

can buy- about half the size 
of conventional flatbed 

plotters. So it takes up 
less space on your 
desk and can easily be 

High tolerance 
...-!L------r-linearity circuit. 

moved to someone else's desk. 
There are two color plotter 

accessory kits to choose from 
to assure a perfect marriage with 
your Apple II or lie, or Apple III. 

Each kit comes with eight 
color pens - red, blue, green, 
black, burnt orange, gold, violet 
and brown. Plus a starter 
package of plotter paper. Plus 
all the J;Ilanuals, documentation 
and cables appropriate to 

your particular kind of Apple. 
So you can get up and coloring 
right away. 

Apple also offers a complete 
selection of 24 different pen 
packages - so you can choose 
whatever colors you need in a 
variety of widths for a variety of 
applications and media types. 

As you might expect, all of 
the above is available at many 
of our authorized Apple dealers. 

Carry on withbPpleCare· 
Carry--In Service. , 

No matter how long you've 
owned your Apple system, 
you can now get a long term 
service contract at a very 
reasonable cost. 

AppleCare Carry-In Service 
is a service plan that will 
cover most Apple-branded 
components in your system 
for one full year. 

It covers an unlimited 
number of repairs and is 
honored by over 1500 authorized 
Apple dealers nationwide. 

Apple-trained technicians 
assure you of the highest quality 
service, fast- in most cases less 
than 24 hours. 

AppleCare 
Carry-In Service is ideal 

for anyone who needs to 
know ahead of time the cost of 
maintenance for their system. 

So check out the details­
you'll find it's the lowest cost 
health plan an Apple can have. 

Apple Computer Inc., 20525 Mariani Ave., Cupertino, Calif 95014. For the authorized dealer nearest you, call (800) 538-9696. © 1983 A/Jple Com/JLtter Inc. AppleCare is a service mark of Apple Computer Inc. 
Circle 30 on inquiry card. 
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new products. from a portable computer to bubble-memory boards. 

65 User's Column: The Latest from Chaos Manor by Jerry Pournelle I This month's 
potpourri begins with a discussion of disk formats. 

Themes 76 Inside the IBM PC by Gregg Williams /IBM's famed Personal Computer spawned 
the largest group of third-party vendors the microcomputer industry has ever seen and 
single-handedly enabled microcomputers to assume a greater percentage of the world's 
computational tasks. This month's theme articles explore the ubiquitous machine from 
a· wide variety of angles. 

78 IBM PCs Do the Unexpected by Steven S. Ross I The IBM PC can conquer a 
fascinating array of scientific. business. and educational tasks. 

88 IBM's Estridge by Lawrence J. Curran and Richard S. Shuford /In an interview 
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the PCs simplicity, and a desire not to be different. 99 Enhancing Screen Displays for the IBM PC by Tim Field I With a program called 
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12 1 POKEing Around in the IBM PC, Part 1: Accessing System and Hardware 
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including 17 fact-filled tables. 188 lnstallable Device Drivers for PC-DOS 2.0 by Tim Field I A look at the impor­
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The Software Tools 
Unix Capabilities on Non-U�ix Systems 

This package includes utility programs, a command 
interpreter, and a large programming library 

. 

by Deborah K. Scherrer, Philip H.  Scherrer, Thomas H.  Strong, and Samuel J. Penny 

The Software Tools package is a set 
of programs and subroutines that 
provides the power and elegance of 
Bell Laboratories' Unix on non-Unix 
computer systems. The tools offer 
Unix-like program development fea­
tures that complement systems rang­
ing from microcomputers to main­
frames. 

Available in various forms from 
several sources, the Software Tools 
package includes more than 60 utili­
ty programs, a command interpr�ter 
(shell), and a large programming 
library. 

Code sharing, coupled with early 
feedback from users, has allowed 
developers to build on each other's 
work and has produced a dynamic 
environment in which new ideas are 
rapidly tried and proven. The natural 
selection process that results pro­
duces high-quality, useful utilities 
that have been tried, improved, 
tested, and accepted by many users 
with varying needs and a variety of 
systems. 

The Tools 
The Software Tools utilities provide . 

a framework for executing most com­
mon computing tasks. Each tool is a 
powerful but general software 
module designed to do one thing 
well . 

The tools are easy to learn and use. 
They perform functions such as or­
ganizing and maniplflating files, 
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creating, editing, and rearranging 
text, examining files, preparing docu­
ments, and transforming language 
and data. Frequently used tools are: 

diff determines the differences 
between two files 

ls lists the file names in a 
directory 

ar maintains multiple small 
files nested inside a larger 
one 

sort sorts lines of a text file in 
several ways 

find locates text patterns in a 
file using a flexible expres-
si<?n syntax 

field rearranges data columns in 
a file 

sedit performs serial editing 
functions on a file 

format formats a document for 
publication or distribution 

The complete set of Software Tools 
provides most of the functional capa­
bilities of the Unix tools. Table 1 is a 
list of the tools and their Unix 
equivalents. 

The Shell 
The Software Tools shell is a com­

mand interpreter that reads lines 
from the user terminal or a file and 
interprets them as requests to execute 
programs. The shell includes mech­
anisms to redirect the input and out­
put of the tools to the user terminal, 

files, or other programs. It also 
enables the user to group commands 
together to make up new commands. 
The ease of generating and executing 
complex user-tailored commands 
from simple ones distinguishes Unix 
and the Software Tools from other 
systems in which utilities are often 
clumsy. The text box "Software Tools 
Shell" describes the shell in greater 
detail. 

The Library 
The Software Tools library provides 

a framework for accessing system ser­
vices by both the tools and user pro­
grams. The library includes basic sys­
tem operations as well as groups of 
functions satisfying common pro­
gramming needs. These include: 

• Unix-type 110 (input/output) 
functions 
• file and directory manipulation 
•dynamic memory allocation 
• string manipulation 
•linked-list handling 
•symbol-table creation 
• text-pattern matching 
• data-type conversion and manip­
ulation 
• date and time formatting 
•command-line argument handling 
•process control 

Table 2 describes the library functions 
in detail. 

Text continued on page 436 



Text Manipulation Managing Files and Directories 
Software Tool Unix Utility Description Software Tool Unix Utility Description 
e, edin ed editor Is Is  list files 
sed it sed stream editor cd cd change directory 
ch gres change text patterns pwd pwd print working directory name 
tr tr transliterate characters mv mv move/rename file 
find grep locate text patterns rm rm remove files 
fb find text patterns in blocks of ar ar archive files 

lines 

isam build index sequential access 
n.a. chown, chgrp change owner/group of files 

list n.a. chmod change mode of file 

xref cross reference of symbols find search for files 

field manipulate fields of data In  l ink files 

meal pr  -n produce multicolumn output mkdir make a di rectory 

sort sort sort l ines rmdir remove a directory 

lam laminate lines of files together sum validate a file (checksum) 

uniq uniq strip duplicate lines tar, tp tape archiver 

rev rev reverse order of characters touch update last-change-date 

number number lines file determine file type 

detab convert tabs to spaces 

entab convert spaces to tabs Document Preparation 

crypt crypt crypt and decrypt files format rolf, nroff text formatter 

cpress compress files troff text formatter for typesetter 

expand expand compressed files form form letter generator 

OS convert backspaces for printing spell spell spelling checker 

col convert reverse line feeds for lookup look look up words in dictionary 
printing kwic, unrot ptx generate permuted index 

pi print specific lines in file de rolf remove nroff commands 
awk pattern scanning and process- eqn generate equations for nroff 

i ng language 

join join lines with identical fields 
tbl generate tables for nroff 

put words on single lines 
refer find and insert literature 

prep references 

pubindex make index for "refer" 

Manipulating Files tc translate troff output for 

cat cat concatenate/copy files 
Tektronix 4015 

crt paginate files to terminal 

cp cp copy files Process Control 

pr pr paginate files for printing sh sh command-line interpreter (shell) 

show show all characters (control too) run run a tool (without shell) 

tail tail print last lines of files which print full pathname of command 

tee tee copy input to output and reset reset system after media 

named files change 

includ include files within files logout logout log out of shell 

split split split up file n.a. at run process at specific time 

cmp cmp simple file compare n.a. login log i nto system 

diff diff differential file compare n.a. kill kill (background) process 

diff3 three-way differential file n.a. nice run process at low priority 

compare n.a. ps process status 

comm comm print lines common to two files n.a. sleep suspend termination for 

print longest, shortest l ine specified period 

lengths n.a. wait wait for completion of a process 

we we count words, characters, lines time time a process 

dd convert and copy a file prof display profile data 

Table 1: The Software Tools and their Unix equivalents. Table 1 continued on page 432 
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Table 1 continued: 

User Support/Information Retrieval Software Tool Unix Utility Description 
Software Tool U nix Utility Description 

de de desk calculator 

date date prinVset time and date 

echo echo print command-line arguments 

man man print manual entry 

n.a. passwd seVchange password 

n.a. tty get terminal name 

n.a. who list users on system 

true, false commands which return true or 
false 

basename print basename of file 

cal print calendar 

F77 FORTRAN compile 

struct convert FORTRAN-56 to RATFOR 

lorder find ordering relation for library 

nm print name list of object files 

od octal dump 

size print size of object file 

strip remove symbols and relocation 
bits 

ranlib convert archives to random 
libraries 

calendar remind user of appointments Miscellaneous 
expr evaluate arguments as an 

expression 

factor factor a number 

graph draw a graph 

plot graphics filter 

test condition command 
spline interpolate smooth curve 

units quantity conversions 
tk paginate for the Tektronix 4014 

n.a. write send message to another user 

n.a. mesg permit or  deny messages 

Language Translation/Program Development tcs sees test maintenance system 

macro m4 macro processor msg mail send/receive mail 

ratfor ratfor RATFOR preprocessor learn computer-aided i nstruction 
about U nix 

!sort sort FORTRAN declarations 

rc rc RATFOR, FORTRAN, link, load 

fc fc FORTRAN, l ink, load 

lpr print spooler 

make maintain program groups 

cu call another U nix machine 
ld ld load 

tsort tsort topological sort 
uucp U nix-to-U nix copy 

uux U nix-to-Unix command 
yacc yacc compiler-compiler execution 

lex lex lexical analyzer stty set terminal options 

a db debugger tabs set terminal tabs 

as assembler 

bas basic interpreter Key: 
be arbitrary-precision arithmetic 

language 
n.a,-not applicable to single user/single process systems l ike 
CP/M. 

cc, pee C compile 
The capabilities of a Software Tool and a U nix utility may not 
always be exactly the same. lint C syntax check 

Software Tools Shell 
(Carousel Microtool's CP/M Implementation) 

The shell is a command-line interpreter; 
it reads lines from the terminal or a file and 
interprets them as requests to execute other 
programs. 

Commands 
In its simplest form, a command is the 

file name of a program to be run, followed 
by arguments given to the program. The 
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command name may specify any file in the 
system. CP/M enables a user number to 
be part of the command (file) name. The 
command may be a Software Tool or any 
other program. The shell searches for the 
named file in a series of directories specified 
by the user in an environment file. When 
the command is located, it is loaded into 
memory and executed. When the command 

is finished, the shell resumes its own ex­
ecution. For example, giving the command 

sort filel file2 

causes the shell to locate and execute the 
command sort. Sort in turn merges and 
sorts the contents of the two named files 
and puts the output on the user's terminal. 



1/0 Redirection 
Software Tools programs have three files 

automatically available to the user: 

standard input 
standard output 
standard error output 

· All three are assigned to the user's terminal 
unless specifically redirected to disk files or 
other devices. Redirection is specified by 
preceding the desired device or file name 
with a special character: 

<file read standard input from 
''file" 

> file send standard output to 
"file" 

?file send standard error output 
to "file" 

>> file append standard output to 
"file" 

??file append standard error output 
to "file" 

In the above example the sorted out­
put could be saved on a file: 

sort filel file2 > sorted 

or sent to the printer: 

sort filel file2 > /lst 

(/lst is the tools form of the name for 
the printer) . 

I/0 redirection is actually performed 
by each tool individually, rather than 
by the shell. 

· 

I 

Pipes 
A sequence of commands separated by 

vertical bars <I> causes the shell to execute 
each command in sequence and arranges 
to have the standard output of each com­
mand delivered as the standard input io 
the next command in the sequence. The 
sequence 

sort list I uniq I crt 

sorts the contents of file list. The sorted 
output passes to uniq, which removes 
extra copies of duplicated lines. This out­
put then goes to crt, which paginates out­
put for viewing on a terminal. 

Command Separators 
Commands need not be on different 

lines; instead they may be separated ·by 
semicolons: 

ar -x program rtn ; e rtn 

' 

extracts the member rtn from the archive 
file program and then enters the editor. 

Background Processes 
Unix shells enable processes to be started 

and have control returned immediately to 
the shell. The new process continues run­
ning in the background, sharing resources 
with the shell process. This mechanism is 
impossible to implement on single-process 
systems such as those using CP/M. How­
ever, to simulate the mechanism in some 
reasonable way, the Carousel shell saves 
any commands indicated as background 
processes and executes them at the end of 
the session, when the user logs out of the 
shell. For example, 

format doc > /lst & 
formats the file doc and sends it to the 
printer at the end of the session (the amper­
sand indicates a background process). 

Script Files 
The real power of the Unix and Software 

Tools shells comes from the ability to gen­
erate new commands by combining exist­
ing commands. This feature is possible 
because the shell not only executes pro­
grams, but also treats script files (text files 
containing yet more commands) as com­
mands, These scripts may participate in 
pipelines, have their I/0 redirected, and 
appear in any context that a regular com­
mand may. Scripts may be nested btJ ref­
erencing scripts that may, in tum, 
reference other scripts. 

Scripts are useful for creating new com­
mands and for grouping commands to­
gether for multiple reexecution. For exam­
ple, you could create a standard procedure 
btj editing file fix to fill it with the follow­
ing commands for the shell: 

ar -x book chapl 
e chapl 
format chapl I crt 
ar -u book chapl 

Then by typing fix the system would ex­
tract chapl from the archived file book; 
edit chapl; send chapl to the formatter 
and display it page by page on the terminal; 
and finally update it in the archive file 
book. 

Arguments can also be passed to script 
files. Character sequences of the form $n, 
where t;1 is between 1 and 9, are replaced 
by the nth argument to the invocation of 
the script. Ifbook has more than one sec-

tion, the script could be written: 

ar -x book $1 
e $1 
format $1 I crt 
ar -u book $1 

Then you could type: 

fix chap1 
or fix chap7 
or fix intro · 

to edit, view, and update the respective sec­
tions of book. 

Script files can include inline explicit 
data that the tools can read as their stan­
dard input. The special input redirection 
notation << is used to achieve this effect. 
For example, the editor takes its commands 
from standard input, normally the ter­
minal. However, within a shell script, 
commands may also be embedded this way: 

e file << ! 
(editing requests) 
! 

(The ! is arbitrary; any character can be 
used.) The lines between << ! and ! are 
called, in Unix terminology, a "here docu­
ment"; they are read by the shell and made 
available to the command as its standard 
input. 

Finally, as an indication of the power of 
script files, listing 1 shows an example of 
a script file to show changes that have been 
made to command files of dBASE II, a data­
base-management program. 

Environments 
Like Unix, The Carousel shell maintains 

an environment file. This file contains in­
formation about the user's system and 
needs, such as the date, tab settings, and 
the directories in which to search for user 
programs or tools. The environment file is 
available to all tools and is modified by a 
few. In addition, users are free to adjust 
the infonnation for their own needs. 

Control Structures 
Constructs of the nature: 

if . . . then .. . else . . .  
while . . .  do . . .  
for . . .  in . . .  do . . .  

aid in reiteration and conditional execution 
within scripts. The Software Tools Users 
Group is currently standardizing the syn­
tax for these shell control structures. 
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GOLD FINGERS 
Al l apples taste d ifferent, so i s  our SEKON 64Z 

Look at these features: 
1 .  Dual CPU 6502 & Z80. 64K RAM. 
2.  Numeric Keypad. Upper & Lower Case. 
3. Inverse Video, Auto Graphic Test. 
4 .  Auto Repeat, High Speed Cursor. 
5. 25 Function Keys, High Quality Case. 
6. Build in 40·80 columns capability. 
7. All Gold Sockets & Slots. 
8. SA Power Supply, 1 1  OV·220V. 
9. Compatible with Apple II phis & lie. 

10. Uses all CP/M software. 
Made in USA 
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6502 CPU 
Z80 CPU 
64K 
40·80 column 
Numeric Keypad 
Function Keys 
Gold Sockets 
High Speed Cursor 
Warranty 
Suggested Retail: 

APPLE lie 
yes 
no 

yes 
yes 
no 
no 
no 
no 

3 months 
$1,395 

SEKON 64Z 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 

1 year 
$795 

SEKON introduces another Second-to none product, the SEKON-64Z dual 
processor computer. It is the world's first mass producing computer, which 
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Petro-Lewis Yield Plus Fund I I  
A unique series of l imited partnerships 
formed to purchase oil and 
gas production payments from 
a specified portfolio of producing 

Production Payments for Quarterly 
Distributions 

I PITRO�LEWIS I 

properties plus engage in development 
dril l ing activities on those properties. 

$450 Mi l lion Offering 

Plus Long-Term Economic Life 

Minimum Subscription $2,500 in most states 
($2,000 for Qualified IRA Plans) 

This announcement is neither an offer to sell nor a solicitation of an offer to buy any of lhese securities. The offering is 
made only by the Prospectus. copies of which may be obtained in any State only from dealers or brokers who may 
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P.O. Box 2250, Dept. MH·2 , Denver, CO 80201 

Circle 363 on inquiry card. 

Listing 1: The alterations to dBASE II com­
mand files. 

# Shell command file to show work done to # dBASE II command files. # usage: dbdiff dir # (where dir is a backup directory) 

# "dir" should be specified in tools form, # e.g. "/2/B" # dbdiff will print all new dBASE command # files and will print existing dBASE # command files with any changes # marked with a " I " in the right margin. 

# Collect names of .cmd files in both # directories. 

ls .cmd > l .tmp 

1s $1 .cmd > 2.tmp 

# Find and print new dBASE commands. 

# # # # # 

Here comm reports lines in l.tmp 

which are not present in 2.tmp; 

field changes that report into a series 

of print commands; 

and sh then executes those print # commands. # The. "@" signs suppress the following # newline, effectively continuing the # shell command across several lines. 
comm - 1  l .tmp 2.tmp I @ 

field "pr > list $1" I @ 
sh 

# Find existing dBASE commands and show # changes. 

# # # # # # # # 

Here comm reports files listed in both 
l .tmp and 2.tmp; 
e (the editor) changes each file name 
reported by comm into a series of 

commands to: 
print the file name; 

print the current date & time; 
print the differences between the # versions in this directory # and in the other directory; # and cat puts a few formatter commands # into 4.tmp, to be called upon # by each line of 3.tmp. 

comm - 3  l .tmp 2.tmp > 3.tmp 
e 3.tmp < < !  
1 ,$s - ?* - echo & > /lst ; date > llst ; 

cliff - r  $11& & I format 4.\mp - >list -
w q 
cat > 4.tmp < < !  
.nf 
.in 5 
.rm 70 

# Finally the shell runs the commands # that e just prepared and #. rm removes all three scratch files. 
sh 3.tmp $1 
rm l .tmp 2.tmp 3.tmp 



Before Johann Sebastian Bach developed 
a new method of tuning , you had to 
change instruments practically every time 
you wanted to change keys .Very difficult. 

Before Avocet introduced Its family of 
cross-assemblers, developing micro-pro­
cessor software was much the same . You 
needed a separate development system 
for practically every type of processor. 
Very difficult and very expensive . 

But with Avocet's cross-assemblers, a 
single computer can develop software for 
virtually any microprocessor! Does that 
put us in a league with Bach? You decide. 

The Well-Tempered Cross-Assembler 
Development Tools That Work 
Avocet cross-assemblers are fast, reliable 
and user-proven in over 3 years of actual 
use. Ask NASA, IBM, XEROX or the hun­
dreds of other organizations that use them. 
Every time you see a new microprocessor­
based product, there's a good chance it 
was developed with Avocet cross­
assemblers . 
Avocet cross-assemblers are easy to use. 
They run on any computer with CP/ M '  
and process assembly language for the 
most popular microprocessor families. 
51!4" disk formats available at no extra 
cost include Osborne, Xerox, H-P, IBM P C ,  K a yp r o ,  N o r t h  S t a r , Z e n it h , 
Televldeo, Otrona, DEC . 

Turn Your Computer Into A 
Complete Development System 

Of course , there's more. Avocet has the 
tools you need from start to finish to enter , 
assemble and test your software and finally 
cast it in EPROM: 

Text Editor VEDIT -- full-screen text edi­
tor by Compu View. Makes source code 
entry a snap. Full-screen text editing, plus 
TECO-like macro facility for repetitive 
tasks . Pre-configured for over 40 terminals 
and personal computers as well as in user­
configurable form . 
CP /M-80 version . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  $150 
CP /M-86 or MOOS version . .  . .  . .  . $ 195 
(when ordered with any Avocet product) 

EPROM Programmer -- Model 7 1 28 
EPROM Programmer by GTek programs 
most EPROMS without the need for per­
sonality modules. Self-contained power 
supply . . .  accepts ASCII commands and 
data from any computer through RS 232 
serial interface . Cross-assembler hex ob­
ject files can be down-loaded directly. 
Commands include verify and read, as 
well as partial programming. 
PROM types supported :  2508, 2758, 
25 16, 2716, 2532 , 2732 , 2732A, 
27C32, MCM8766, 2564, 2764, 27C64, 
27 128, 8748, 8741 , 8749 , 8742 , 875 1 ,  
8755, plus Seeq and Xicor EEPROMS. 

Cjrcle 40 on inquiry card. 

Avocet Target 
Cross-assembler Microprocessor 

• XASMZ80 Z-80 

• XASM85 8085 
XASM05 6805 
XASM09 6809 
XASM 18 1802 
XASM48 8048/8041 
XASM51 8051 
XASM65 6502 
XASM68 6800/01 
XASMZ8 Z8 
XASMF8 F8/3870 
XASM400 COP400 
XASM75 NEC 7500 

Coming soon: XASM68K . . .  68000 

(Upgrade kits will be available for new 
PROM types as they are introduced. )  

Programmer . . . . . . . . . . . . . . . .  $389 
Options include: 
• Software Driver Package --
• enhanced features, no installation 
• required. 
• CP/M-80 Version . . . . . . . . . . .  $ 75 
• IBM PC Version . . . . . . . . . . .  $ 95 

RS 232 Cable . . . . . . . . . . . . . .  $ 30 
8748 family socket adaptor . . .  $ 98 
8751 family socket adaptor . . .  $174 

• 8755 family socket adaptor . . .  $ 135 

• G7228 Programmer by GTek -- baud 
• to 2400 . . .  superfast, adaptive program-
• ming algorithms . . .  programs 2764 in one 
• minute. 

• Programmer . . . . . . . . . . . . . . . .  $499 

• Ask us about Gang and PAL programmers. 

• HEXTRAN Universal HEX File Con-
• verter - - Converts to and from Intel, 
• Motorola, MOS Technology, Mostek , 
• R C A ,  F a i r c h i l d ,  Tek t ro n i x ,  Texas 
• Instruments and Binary formats. 

• Converter, each version . . . . . . .  $250 

CP/M-80 • CP/M-86 
Version IBM PC , MSDOS " 

Versions • 

$250.00 
each 

$200.00 
each 

$300.00 
each 

$500.00 

Call Us 
If you're thinking about development sys­
tems, call us for some straight talk. If we 
don't have what you need , we'll help you 
find out who does. If you like, we'll even 
talk about Bach . 

CALL TOLL FREE 1-800-448-8500 
(In the U.S. except Alaska and Hawaii) 

VlSA and Mastercard acr.epted. All popular disc formats now 
available ··  please specify. Prices do not include shipping and 
handling ··  call for exact quotes. OEM INQUIRIES INVITED: 

"Trademark of Digital Research • ·rrademlllrk of Microsoft 

AVOCET � SYSTEMS .NC. 
DEPT. 1 1 83-B 804 SOUTH STATE STR EET 
DOVER, DELAWARE 1 9901 302-734-0151 TELEX 46721 0 
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Symbol Definitions (ratdef) 

definitions . .  . . . . . . . . . . .  standard RATFOR definitions 

File Manipulation 

1/0 

*amove . . . . . . . . . . . . move (rename) a file 
*close . . . . . . . .  close (detach) a file 
*create . . . ,create a new file (or overwrite an existing one) 
*gettyp . . . . .  get type of file (character or binary) 
* isatty . . . determine if a file is a terminal 
*mkuniq . . . . . . . .  · . . . . . . . . . . .  generate unique file name 
*open . . . . . .  open an existing file for reading, writing, or both 
* remove . . . remove a file from the file system 

!copy . . . . . . . . . . . . . . . . . . . . . . .  copy one file to another 
*flush . _ . . . . flush output buffer for file 
getc . . . . . . . . . . . . . . .  read character from standard input 

*getch . . . .  read character from file 
*getlin .  . . . . . . . . . . . . . .  read next l ine from file 
*note . . . . . . . . . . . . . . . . . . . .  determine current file position 
*prompt . . . . . . . . . . . . . .  prompt user for input 

pule . . . . . . . . . . . . . . .  write character to standard output 
*putch . . . . . . .  write character to file 

putdec . . . . . . . . . . . . . . . . . . . . . . . . . .  write integer in  field 
putint . . . . . . . . .  write integer in field on file 

*putl in . . . . . . . . . . output a l ine onto file 
putstr . . . . . . . . . . . . . . . . . . . . .  write string in field on file 

*read! . . . . . . . . . . . . . . . . .  binary read from a file 
*remark . . . . . . . . . . . . . . . . . . . . print single-line message 
*seek . . . . . . . . . . . . . . . . .  move read/write pointer 
*setmod . . . . . . . . . . . . . . . . . . . . . .  set character device mode 
*write! . . . . . . . . . .  binary write to a file 

Table 2: The functions of the Software Tools librariJ 

Text continued from page 430: 

Process Control 

*endst . . .  close all open files and terminate program execution 
*exec . . . execute task 
* initst . . . . . . .  initialize all standard files and common variables 

Directory Manipulation 

*closdr . . . close di rectory 
*cwdir .  . . . . . . . . . . . . . . . . change working di rectory 
*gdraux . . . . . .  get auxiliary di rectory information 
*gdrprm . . . . .  get next di rectory entry 
*gwdir . . . . . .  get name of current working di rectory 
*opendr . . . . . . . . . . . . . . . .  open di rectory for reading 

String Manipulation 

add set . . . . .  add character to array if it fits, increment pointer 
addstr . . . . . . . .  add string to array if it fits, i ncrement pointer 
concat . . . . . . . . .  concatenate two strings together 
ctoc . . copy string-to-string 
equal . . . . . . .  compare str1 to str2 
gettok . . . . .  parse tokens 
getwrd . . get non blank word from array, increment pointer 
index . . . . . . . . . . . . . .  f ind character in string 
length . . . . . . . . . . . . . . . compute length of string 
scopy . . . .  copy string from one array to another 
sdrop . . . . . . . . . . . . . . . . . . .  drop characters from a string 
skipbl . . . . . . . . . . . skip blanks and tabs in array 
sktok . . skip over tokens 
slstr . . . . .  slice (take) a substring from a string 
stake . . . . . .  take characters from a string 
stcopy . . . . . . . . .  copy string, i ncrement pointer 
stncmp . . compare first n characters of strings 
stncpy . . copy n characters from one array to another 
strcmp . . . . . . .  compare two strings 

The Tools or Unix? 
Although the Software Tools pro­

vide many of the features of Unix, 
they are not an exact copy of Unix. 
They exist alongside the local oper­
ating system and provide many of the 
desirable aspects of Unix in situations 
where using Unix is impossible or in­
appropriate. For instance, if you don't 
want to pay Unix's high price, if you 
want to use software packages that 
aren't available in Unix versions, or 
if a Unix implementation is not avail­
able for your hardware, the Software 
Tools can provide the power and 
elegance of the Unix interface. 

They used pared-down versions of 
Unix utilities rewritten in RATFOR 
(Rational FORTRAN), a C-like pre­
processor language (see text box, 
"What Is RATFOR?") . The programs 
and the RATFOR preprocessor were 
made available on magnetic tape. The 
book and tape were the seeds from 
which the tools movement devel­
oped. The movement arose inde­
pendently at several major research 
laboratories and universities. 

(shell, utilities, and library) the tools 
now offered a portable, uniform in­
terface with the functionality of Unix. 
The package was implemented on 
the diverse assortment of LBL ma­
chines and on many machines to 
which the researchers had network 
access. The result was Unix func­
tionality on non-Unix systems and a 
consistent user interface across many 
different systems (see reference 1) . 

One reason the Software Tools 
have been so widely accepted is their 
portability. The tools can be imple­
mented on virtually any machine. 
This portability was achieved by 
using a programming language that 
was available on all machines and by 
isolating system dependencies into 
"primitive" function calls that must 
be implemented separately for each 
different system. 

Let's look at  the Software tools 
movement and considerations that 
have made the tools successful . 

The Software Tools Movement 
In 1976 Kernighan and Plauger 

wrote Software Tools (see reference 3) . 
Their goal was to teach good pro­
gramming style based on their exper­
iences with Unix at Bell Laboratories. 
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The tools were of immediate inter­
est to researchers and users, and the 
programs were implemented on 
numerous computers. As users 
began to experiment with and en­
hance the programs, they began to 
realize that the tools offered more 
than a useful set of utility programs. 
Researchers, primarily at Lawrence 
Berkeley Laboratory (LBL), expanded 
the original package to include a 
powerful subroutine library, a Unix­
like shell, and many more of the Unix 
utilities. By providing all three levels 

With certain data-type manipula­
tion conventions and other program­
ming details, this portability has 
enabled the package to be imple-



strim . . . . . . . . .  . 

type . 
. trim trailing blanks and tabs from a string 

. determine type of character 

Character Conversion 

clower . . . . . . . . . . . . . . . . . .  convert character to lower case 
ctoi . . . . . . . . . . . .  convert string to integer, increment pointer 
ctomn . . . . . . .  translate ASCI I  control character to mnemonic 
cupper . . . . . . . . . . . . . .  convert character to upper case 
esc . . . . .  check for escaped character 
fold . . convert string to lower case 
gctoi . . . generalized character-to-integer conversion 
gitoc . . . generalized integer-to-character conversion 
itoc . . . convert integer to character string 
lower .  . . . . . . .  convert string to  lower case 
mntoc . . . .  convert ASCI I  mnemonic to character 
upper . . . . . . . . . . . .  convert string to upper case 

Pattern Matching
. 

amatch . . . . . . .  look for pattern matching regular expression 
getpat . . . . . . encode .regular expression for pattern matching 
makpat . . . . .  encode regular expression for pattern matching 
match . . . . . . . . . . . . . . . . . . .  match pattern anywhere on line 

Command Line Handling 

•delarg . . . . .  delete a command-line argument 
. . get command-line arguments 

. .  get next filename argument 
. . . . . . .  print command usage information 

•getarg . 
gfnarg . 
query . 

Dynamic Storage Allocation 

•dsfree . 
•dsget . 
•dsinit . . 

. . .  free a block of dynamic storage 
. obtain a block of dynamic storage 

. . . . . . . . . . . . . .. . .  in itialize dynamic storage 

Symbol Table Manipulation 

delete . . . remove a symbol from symbol table 
enter . . . . . . . . . . . . . . . . . . . . .  place symbol in  symbol table 
lookup . . . .  get string associated with symbol from hash table 
mktabl . . . . . . . . . . . . . . . . . . . .  make a symbol table 
rmtabl . . . . . . . . . . . . . . . . . . . . . .  remove a symbol table 
sctabl . . . . . . . . • . . . . .  scan all symbols in a symbol table 

Linked List I Stack Handling 

maklst . . . . .  create and initialize l inked list 
frelst . . remove a l inked list and free allocated memory 
push . . push an item onto the top of the list/stack 
pop . . . . .  pop an item from the top of the list/stack 
inject . . . . . . . . . . . . .  inject a new item into a l inked list 
xtract . . read an item from a l inked list 
prvnod . . . .  get previous node pointer 
nxtnod . . . . . get next node pointer 
remod . . . . . . . .  remove a node from a l inked list 

Date Manipulation 

atodat . . . . . . . . . . . convert ASCI I  characters to integer date 
fmtdat . . . . .  convert date to character string 

•getnow . . . . . . . . . .  get current date and time 
wkday . . . .  get day-of-week· corresponding to month-day-year 

Error Handling 

cant . . . .  print "name: can't open" and terminate execution 
error . . . .  print single-line message and terminate execution 

• indicates that the routine is system dependent and has been im­
plemented by Carousel M icrotools for CP/M and MS-DOS. 

mented on more than 50 operating 
systems. Table 3 provides a partial list 
of manufacturers offering computers 
on which the tools have been imple­
mented. 

enough to solve applications prob­
lems 

to supplant FORTRAN's incomplete 
textual, file manipulation, and 110 
capabilities. Even though FORTRAN 
is used at the RATFOR base level, the 
user is insulated from FORTRAN just 
as the user of any high-level language 
is insulated from the machine lan­
guage. 

Which Language Is Best? 
Computer languages are judged on 

their ability to solve specific prob­
lems; therefore, the best language for 
the Software Tools package was the 
one that could most adequately fill 
the following requirements : 

•availability-the language had to be 
available on almost every machine 
•suitability-the language had to be 
appropriate for textual (as opposed to 
numerical) applications; it had to be 
powerful enough to handle the sup­
port libraries that provide the neces­
sary file access, 110, process control, 
and other system-support services 
•quality-the language had to be 
high-level, easy to read and under­
stand, easy lo learn, and powerful 

FORTRAN filled the first require­
ment, fell down a bit on the second, 
and provided little of the third. C met 
the second and third requirements 
but was not usually available on both 
microcomputers and larger ma­
chines. Pascal met the third require­
ment but was no more commonly 
available than C and was not appro­
priate to the support of large libraries 
and moderately complex bodies of 
code (see reference 2) . Several other 
state-of-the-art languages were ap­
pealing but not generally available. 
Thus, no single language met all the 
requirements, and a compromise was 
necessary. The RATFOR language 
preprocessor was chosen because it 
provided the control structures, read­
ability, and elegance of C and was 
translatable into FORTRAN (the lan­
guage available on most systems) . A 
C-like support library was developed 

The choice of language was not 
critical to the approach. In fact, for 
the person using the tools the im­
plementation language is unimpor­
tant. Only the tools implementer and 
people developing new tools with the 
library ever need to use the language. 
Had the tools been designed solely 
for the microcomputer environment, 
C might have been a more appropri­
ate choice. With the computer in­
dustry rapidly developing new 
machines and more elegant lan­
guages, the Software Tools commu­
nity is now reevaluating the original 
choice of language and considering 
mechanisms for making the tools 
available in other languages as well. 
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What is RATFOR? 

RATFOR (Rational FORTRAN) is the 
implementation language for the Software 
Tools. It is closely patterned after C in its 
control structures, but it is compiled into 
FORTRAN by the RATFOR preprocessor. 
The availabilihj of FORTRAN allows RAT­
FOR to be easily installed on a wide variety 
of systems. In addition to being a portable 
language suitable for implementing the 
Software Tools, RATFOR is a convenient 
language for program development. The 
control constructs of RATFOR are those of 
C, and the data structures are those of 
FORTRAN. 

RATFOR's nature can most easily be de­
scribed with examples of some actual code, 
A file of standard definitions is automati­
cally processed by the RATFOR compiler 
to define new symbolic constants. A sec­
tion of this file is: 

define (EOF, - 1) 
define (EOS, 0) 

define (MAXLINE, 128) 
define (STDIN, 1) 
define (STDOUT, 2) 
define (character, integer) 

Using these definitions, the following code 
is an example of a program in RATFOR 
that finds the length of the longest line. read 
from standard input: 

Primitives Isolate 
Machine Dependencies 

In the Software Tools package, sys­
tem dependencies are isolated in the 
primitives, a set of routines that make 
up the tools' interface to the operat­
ing system. The primitives provide 
standardized system services such as 
file manipulation, 110, process con­
trol, and dynamic memory alloca­
tion. The tools and their subroutines 
access system services through these 
primitives. Tool source code can be 
moved from system to system with­
out change. When the tools package 
is moved to a new system, only the 
primitives must be changed or re­
written. 

The original implementers of the 
tools issued two prime directives to 
assure compatibility among a wide 
variety of operating systems. First, 
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DRIVER 
character line(MAXLINE) 
integer getlin, length, len, size 
size = 0 
while (getlin(line, STDIN) ! = EOF) 

{ 
len = length (line) 

· if (len > size) 
size = len 

} 
call putint (size, 5, STDOUT) 
call putch (NEWLINE, STDOUT) 
DRETURN 
end 

The macros DRIVER and DRETURN are 
also defined in the standard definition file 
and are used to start and end all RATFOR 
programs. 

The following code is the same program 
written in C: 

#include < stdio.h > 
#define(MAXLINE, 128) 

main() 
{ 
char line[MAXLINE]; 
int fgets(), strlen(), size = O, len; 
while (fgets(line, MAXLINE, stdin)) 

{ 
len = strlen(line); 
if (len > size) 

size = len; 

they decided to use the file types of 
the operating system. Internal file for­
mats specific to the machine are hid­
den from the user by the primitive 
functions, allowing both local utilities 
and Software Tools programs to read 
and write the same files and provid­
ing a standardized way to access files 
on all systems. Second, changes to 
the local system, or interference with 
it to implement the package, are dis­
couraged. Such changes, combined 
with the local system's idiosyncrasies, 
would make the package unstable in 
new system releases. 

The primitives address the issue of 
machine efficiency; they minimize 
the demands of the software upon 
scarce system resources like memory 
or central processor time. For exam­
ple, the utilities of the Software Tools 
package are oriented toward text pro-

} 
fprintf (stdout, "%5d \ n", size); 
} 

The similarity between the RATFOR 
and C versions is obvious. Notice that the 
RATFOR example consists almost entire­
ly of standard FORTRAN statements, 
especially assignment statements and 
subroutine calls. The RATFOR compiler · 
passes these stat�ments through to the 
FORTRAN version almost unchanged. 
What RATFOR adds to FORTRAN are file 
inclusion, token substitution, macros for 
text replacement, and the following con­
trol constructs: 

if-else for conditional execution, 
while, for, and repeat-until for 
looping, 
break and next for controlling loop 
exits, 
switch-case-default for selection of 
alternatives, · 

braces ({ }) for statement grouping. 

RATFOR's syntax was intended to 
liberalize FORTRAN's syntax restrictions 
as much as possible. As a result, RATFOR 
source code is naturally concise and 
reasonably pleasing to the eye. RATFOR 
features are as follows: 

• free-form page layout 
• unobtrusive comments 

cessing and program development 
(writing source code, documentation, 
data preparation, etc.) . These utilities 
are characteristically limited by 110 
rates. Because the 110 capabilities are 
isolated in the primitives, the effect 
of this problem can be reduced 
through efficient implementation of 
the 110 primitives. Because all utili­
ties access resources through the 
primitives, they automatically benefit 
from such optimization. 

The Software Tools Users Group 
The need for cooperation among 

implementers and users of the tools 
led to the formation of the Software 
Tools Users Group at Menlo Park, 
California. It originated at the 
Lawrence Berkeley Laboratory and 
was initially funded by the Depart-



•use of < , < =, > , > =, ==, !=, etc. 
for comparison expressions 
•stmng data type 
•quoted character strings and character 
constant& ' 
•define statement for symbolic constants 
•include statement fo� ·source-file 
inclusion 
• macro preprocessor for textual 
manipulation 

RATHDR code is often easier to read Jlnd 
understand than the corresponding section 
of code as normally written in C. For ex­
ample, the two following fragments of code 
each copy a string from one buffer to 
another: 

# RA'FFOR version 

for (i = 1; £rm;n(i) ! = EOS; i = i + 1) 
to(i) = from(i) 

fo{i) = EOS 

/* c version */ 

char "'t=to, *f=Irom; 
while (*t+,f- = *£++ ); 

One could argue that a good C compiler sometimes produces faster code, but in large 
programs the readability of the RATFOR 
style is often an advantage over the more 
terse C style. 

ment of Energy. Since its inception in 
1978, the group has become an inter­
national body performing the follow­
ing functions: 

•establishing and publishing stan­
dards for the primitives and tools 
and supporting an ongoing stan­
dards committee 
•collecting and distributing infor­
mation on current developments to 
avoid duplication of effort 
•collecting and evaluating new 
utilities, extensions, and variants 
•holding semiannual meetings in 
conjunction with the Usenix Unix 
users group 
•publishing a newsletter and soft­
ware catalog 
•distributing tapes containing col­
lections of utilities from different 
organizations 

ACOS 
Amdahl 
Apollo 
AN/UYK 
Burroughs 
CDC 
Gray 
Data General 
DEC 
FACOM 
GEC 
HP 
HITAC 
Honeywell 
IBM 
Intel 
lnterdata 
Modcomp 
Multics 
NCR 
Perkin-Elmer 
Prime 
Rolm 
SEL 
Tandem 
Univac 
Wang 
Xerox 
Machines running CP/M 
Machines running MS-DOS 
Machines running Unix 

Table 3: A partial list of manufacturers 
on whose machines the Software Tools 
package has been implemented to varying 
degrees of sophistication. 

Much of the tools' source code is 
now in the public domain and freely 
distributed. The primitives, however, 
are generally developed, licensed, 
and maintained by vendors. 

The standardization procedure 
used by the tools group is unusual . 
New utilities are collected and distrib­
uted early in their development 
phase, allowing users to experiment 
with new ideas and reject those that 
prove unportable or functionally un­
desirable. Code sharing also allows 
users and developers to glean ideas 
from new offerings and incorporate 
them into their own developments. 
As ideas are distilled and utilities en­
hanced or extended, the utilities are 
redistributed, and those receiving 
popular support are eventually re­
turned to the tools group. There they 
pass to the lmplementers Committee, 

: I I : I 

MAINFRAME 
SOFTWARE 

FOR M,ICROS 
Assembler programs that bring a set of functions 
available in I BM mainframes to small computers. 

MenuWiz $99 
MENU DRIVER WITH 
PASSWORD CONTROL 
Create easily menus to drive a l l  your 
applications and optional ly restrict 
access to them selectively with 
password protection. 
No prog ramming skills are req uired. Just write a 
few simple specifications to design a menu and 
tell MenuWiz for each menu option. 

• Name of the program or of another menu to 
' load (IBM DOS 2.0 users can also execute 

operating system commands) 
• What level of security you want (if zero no 

security clearance is required). 
To access a protected menu option the user has 
to have entered a password with a security 
clearance equal or greater than the security level 
for that option. 
A password maintenance program included, let 
the master security officer maintain passwords, 
set its security level (from zero to 99), and define a 
password scrambling code. 
- MenuWiz Logger to record $49 

accesses on a history file 

ScreenWiz $99 
F U L L  SC REEN CONTROL 
Define screen format specifications 
outside your programs and save them 
as a disk file. At execution time, call 
ScreenWiz to retrieve the screen 
formats and do all the 1/0 for you. 

• One command i nput/displays a full screen 
• Use all of your C RT video attributes 
• Define u p  to 24 function keys 
• Validate input while keying. Insert and delete 

characters to correct fields. 
• ·Tab fields forward and backward. 
• Draw f igures using vertical field displays. 

Save memory using format overlays and 
virtual constants. 

• Build help screens. Call them from any field 
with a function key then return to where you 
were. 

• Cut your program code by as much as 50%. 
- ScreenWiz Tester to display $49 

screen samples 

ReportWiz $99 
F U L L  PRI NTER CONTROL 
WITH DISK BACKUP 
Define report format specifications 
outside your programs and save them 
as a disk file. At execution time, call 
ReportWiz to print the report for you. 

• Handles automatically printing of heading, 
detail and total lines, on page overflow. 

• Edits numeric fields (commas, zero suppress, 
date, sign,  CR/DB, etc.). 

• Automatic print of report page number. 
• Uses ALL fancy printer controls your printer 

supports. For example you can print headings 
in  double width, totals underlined, messages 
in  italic, etc. 

• Optionally redirects printer output to disk (like 
a spooler) to avoid printer jam problems. A 
print program included lets you print this disk 
fi le selecting the page range and the no. of 
copies. 

• Cut your program code by as much as 50%. 
- ReportWiz Tester to print $49 

report samples 
Available lor CP/M-80 and IBM DOS operating systems. 
ScreenWiz and ReporiWiz can be called lrom mosl popular 
Basic. Cobol. Pascal. Fortran. Assembler and c programs. 
All prices are in U . S .  dollars and inolude a comprehensive 
Reference Manual. extensive examples and tutorial 
demonstration programs. Call lor CP/M·86 availability. 
Shipping costs per program (air parcel) 
U.S. and Canada $ 6 Overseas $1B 

1nTERD�T� SYSTEMS INC. 



which makes final decisions on ac­
ceptance and standardization .  Thus, 
standards are always based on ideas 
or utilities tested and proven by the 
community rather than on newly de­
signed products or untested ideas. 

The sharing of code and feedback 
from users enables developers of new 
tools to build on each other's work, 
creating an environment in which 
new ideas can be quickly and 
thoroughly tested.  The sharing 
results in natural selection of useful 
tools that have been tried and ac­
cepted by a large number of users 
with varying needs on many dif­
ferent systems. 

The Present and the Future 
Development of the Software Tools 

is proceeding on two fronts : the basic 
package is being implemented on 
new systems, and user interfaces are 
being extended. The original package 
provided an environment for effec­
tive development of programs and 
manipulation of textual data and 
materials. However, the tools ap­
proach is applicable to most software 

projects, including those involving 
networks, database management, 
graphics, and word processing. 
Among the portable packages being 
developed are experimental shells, 
statistical analysis systems, electronic­
mail systems, screen editors, data­
management packages, data-analysis 
packages, and source-code-mainte­
nance systems. The tools group is ac­
tively evaluating suggested enhance­
ments and extending the primitive 
set to provide as dynamic and 
creative an environment as possible. 

Some hardware manufacturers 
avoid the Software Tools package 
because easy portability to a com­
petitor's hardware is obviously bad 
for business. Increasingly, however, 
independent companies are market­
ing specific system implementations 
of the tools. These firms typically im­
plement the primitives and provide 
maintenance and upgrade support. 
The high-level source code (utilities 
and portable sections of the library) 
is left unlicensed, so the Software 
Tools Users Group handles varia­
tions, extensions, and standards (a 

compromise between the need for 
vendor support and the desire for 
user control) . 

The Software Tools package is 
already running on most minicom­
puter and mainframe systems, and 
extensions into the microcomputer 
world have begun. 

Implementing the Tools 
Writing programs in a language 

that is available on many systems is 
insufficient; you must also define an 
interface layer that isolates an appli­
cation program from the details of 
any particular system. The primitives 
form the tools' interface layer and are 
the key to their success. They are the 
only allowed connection between the 
tools and the underlying operating 
system. Porting, or adapting, the 
tools to a new operating system in­
volves writing the code for the 
primitives for that new system. 

The primitives are more than just 
a collection of subroutines; they pro­
vide a complete environment for the 
tools. In a sense, they coordinate the 
"world view" of the tools with the 

THIS AD WRITTEN FOR YOU . . .  
BYTE INDUSlRIES WANTS TO BE YOUR COMPUTER CONNECTION 

Byte Industries is your one STOP shopping place for over 50 lines of 
microcomputers, terminals, pri�ters and various other computer 
peripherals and accessories. Byte won't leave you at a STOP waiting 
for equipment to complete a sale .  If you call in your order by 
1 : 00 PST, we'll ship it out THE SAME DAY! 

Byte Industries is searching for qualified Computer Dealers in the 
business of reselling the product we stock. If you're such a Dealer, 
you may have just found the best wholesale "Computer 
Connection" available . 

Store Name: 

Address: 

City: ________ State: lp: ____ _ 

Return to: Byte Industries, Inc. (415) 783-8272 
2 1 130 Cabot Blvd., Hayward, CA 94545 
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------- FD-PC8 1 SINGLE DRIVE UNIT 
FD-PC82 TWO DRIVE UNIT 

The FD-PC8 . is a new 8 "  double sided disk drive sub-system that adds an impres­
sive 2.5 megabytes of onl ine storage capacity to your IBM PC. Coupled with the 

640 kilobyte capacity of the two 5114" internal drives in your IBM PC, the system gives 
you enormous data base capabi l ity from the moment you plug it in !  

IBM P C  styling. 
The FD-PC8 looks l ike your other IBM PC compo­
nents. Same styling. Same color. Same dimen­
sions. It stacks neatly under, on top of, or next to 
your IBM PC, and better sti l l ,  is only one-half the 
height of standard 8 "  drives. 

IBM PC and mainframe compatible. 
Total interface capability with both IBM mainframes 
and PC affords new and unique data base flexi­
bi l ity and computing opportun ities to the serious 
PC user. 

Long life design features. 
The FD-PC8 utilizes Shugart d rives; the standard for 
quality and rel iabil ity in the computer industry. 
Unl ike most disk drives, the motor runs only when 
selected, greatly increasing the life expectancy 
of the FD-PC8. 

FLOPPY DISK 
SERVICES, INC. 
741 Alexander Road 
Princeton,  NJ 08540 

IBM PC is a registered trademark of International Business Machines Corporation. 
Maynard Controller is a registered trademark of Maynard Electronics. 
JFormat is a registered trademark of Tall Tree Systems. 

SPECIFICATIONS 
• Full one year warranty on materials and workmanship. 
• Two fully assembled and tested Shugart double­

sided 8" drives also ava i lable in  one drive 
configuration. 

• Direct drive DC motor. 
• Exactly Yz the height of standard 8 "  drives. 
• IBM PC styled and pai nted cabinet. 
• All cabling included. 
• IBM 3740 format compati ble. 
• No-mar rubber feet. 
• Sturdy construction easi ly supports PC or monitor. 
• Power supply designed for long l ife, trouble-free 

operation.  

PRICING 
FD-PC8 . . .  dual system/$ 1 495.00 . . .  single system/$ 1 095 .00 

• Maynard Controller/$ 245.00 . . .  JFormat/S50.00 
· Use of the B" system requires the Maynard 8" controller and Tall Tree Systems• 

JFormat1M software. allowing the use of two internal 5\l.o'' drives and the two 
outboard 8" drives. 

Plug into the perfect IBM PC add-on! 
For more information about the FD-PC • .  call (609) 799-4440. 
Or cal l  our tol l  free order l ine at (800) 223.0306. 
Dealer Inqui ries Invited . 
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Buy, lease or rent the new 
TI S 50 -desktop printer from MTI. 

150 cps, 9x9 dot matrix, both bit image and mosaic graphics with 
better resolution, easier font-changing, both parallel and RS2 3 2  
interfaces standard. These are just a few o f  the features o f  the new 
TI Model 850. Truly a sensational printer designed to be compat­
ible with your desktop personal computer. 

MTI is an authorized distributor of Texas Instruments' full line of 
portable terminals, matrix printers and Professional Computers. 
Whether you buy, lease or rent our equipment, you'll find MTI is 
the one source for all the terminals, peripherals, systems, applica• 
tions expertise and service you'll ever need. Priced right. Call us. 

New York: 516/621-6200, 212/767-<>677, 5 18/449-5959 
Outside N.Y.S.: 800/645-6530 

l •aEo• Discounts I VISA & MasterCard 

New Jersey: 2011227-5552 
Ohio: 216/464-6688 AUTHORIZED DISTRIBUTOR 

TEXAS. I NSTRUMENTS Data Sljstems C.roup 
Applications Specialists & Distributors, New York, New Jersey and Ohio. 
DEC, Intel, Lear Siegler, Texas Instruments. Dataproducts, Diablo, 3Com, 
Hazeltine, Racal-Vadic, Digital Engineering, MICOM, Cipher, U.S.Design, 

Protocol Computers, MicroPro, Microsoft, Polygon and Select. 

IOlM. CONTROL: 
PC/FORTH™ 

GRAPH ICS . GAM ES • COMMUN ICATIONS • ROBOTICS 
DATA ACQUISITION • PROCESS CONTROL 

• PC/FORTH"': interactive and conversa­
tional, but 20 times faster than BASIC. 

• PCIFOIITH"' programs: highly structured, 
modular, easy to maintain. 

• PC FOIITH"': direct control over all inter­
rupts, memory locations, and i/o ports. 

• PCIFOIITH"':fu l l  access to DOS fi les and 
functions. 

• PCIFOIITH"' application programs can 
be compiled into turnkey COM files 
and d istributed with no l icense fee. 

• PCIFOIITH"' Cross Compi lers available 
for ROM'ed or disk based appl ications 
on most microprocessors. 

• PC/FORTH"': compatible with PC/XT, 
Eagle, COM PAQ, and a l l  hard d isks. 

• PCIFOIITH"' : for PC-DOS 1 .1 and 2.0, 
CP/M-86"', Concurrent CP/M.  

Trademarks: IBM, International Business Machines 
Corp.; CP/M, Digital Research Inc.; PC/Forth+ and 
PC/GEN, Laboratory Microsystems Inc. 

PC/FORTW . . . . . . . . . . . . . . . . . . . .  $1 00.00 
I ncludes interpreter/compiler with virtual memory 
and background multHasking, full screen editor, 
assembler, many demonstration programs. and 
1 70-page manuaL Complies with 83-Standard. 
Upgrade to PC/FORTH+ available. 
PC/FORTH+� . . . . . . . . . . . . . . . . . .  $250.00 
Allows creation of FORTH programs up to 1 
megabyte in size. 
DEMO DISK . . . . . . . . . . . . . . . . . . . . . . .  $5.00 
Requires graphics card. 
Extension Packages 

Forth Cross Compiler . . . . . . . . . . . $300.00 
Advanced Color Graphics . . . . . . . . . $1  00.00 
Intel 8087 Support . .  . . $1 00.00 
Software Floating Point . . . . . . . . . . .  $1  00.00 
Interactive Symbolic Debugger . . . .  $1 00.00 
PC/G E W Custom Character Sets . . $ 50.00 
PC/TERM for Smartmodem . . . . . .  $ 60.00 
QTF+ Editor/Text Forma"er . . . . . . . .  $1 00.00 
Curry FORTH Programming Aids . . .  $1 50.00 
Cross Reference Utility . . . . . . . . . . . . .  $ 25.00 
H ierarchical File Manager . . . . . . . . .  $ 50.00 
B+ Tree Index Manager . . . . . . . . . . .  $1 25.00 
B+ Tree File and Index Manager . .  $200.00 
intel 8087 Processor . . . . . . . . . . . . . . .  $250.00 
" Starting FORTH" Tutorial . .  . . . .  $ 1 6.00 

Q1C 1!!/i Laboratory Microsystems Incorporated 4147 Beethoven Street, Los Angeles, CA 90066 

Phone credit card orders to (213) 306-7412 
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HIERARCH'( OF PRIMITIVES 
SHELL 

I- - - - - - _;_ - -.------1 
PORTABLE SOFTWARE TOOLS 
UTI LITY PROGRAMS 

1-P�;.;��-:T�ITYTI ----
LIBRARY 

1-- - - - - - - _J 
PRIMITIVE LIBRARY 

BOOS 

B IOS 

HARDWARE 1 /0  

NONTOOL 
APPLICATION 
PROGRAMS 

Figure 1: The hierarchical dependence of in­
terfaces in the CP/M-80 version of the tools. 
At the CP/M level only the BIOS (basic in­
put/output system) knaws haw to do direct 
hardware input and output, and only the 
BDOS (basic disk operating system) knaws 
haw to talk to the BIOS. These clean divisions 
were the key to the early success in maving 
CP/M to many different types of hardware. 
The Software Tools are built in isolated layers 
in the same way. Note that only the primitive 
functions knaw haw to talk to the BDOS. The 
primitives are the communication channel be­
tween the portable tools and a specific operat­
ing system, such as CP/M or MS-DOS. The 
tools themselves can use the primitives or the 
library of utility routines that are also part of 
the tools package. The clean boundaries be­
tween the various interface layers in a system 
such as this are very important for maintain­
ing clean portable programs. Any time these 
separations are violated, the resulting program 
may prave expensive to maintain and difficult 
to mave to new machines. 

world view of the host operating sys­
tem. The task is simple if the tools 
and the new system have similar 
views of the programmer's environ­
ment; the task is difficult if the new 
system has a different view. For ex­
ample, it took less than a week to 
write and test the tools' primitives for 
Unix because Unix's view of the pro­
grammer's environment is similar to 
that of the tools. But implementing 
the tools' primitives on CP/M and 
MS-DOS (which are based on very 
different views) took more than a 
year. 

When implementing the primi­
tives, it is essential to keep in mind 
the two prime directives: maintain 
correspondence of file types and 



ThereS a side 
to the Wang PC 
that IBM would 

© !983Wang laboratories, Inc. 

I• k t Maybe what puts the Wa ng 1 e You 0 Professiona i Computer ahead of 
· 

the I B M  PC is what's beh ind it. 
Because at the back of the 

Wa ng PC is a series of system • interfaces that can tie you into tota l office no�e automation now. ln tegra l l i nks that let you • access not on ly otherWa ng equipment, but 
. even most popular databases and ma in-

frames, inc lud ing I B M .  
The Wang P rofessional Com puter a lso 

offers a variety of telecom m u n ications options 
that can access everyth ing from the Dow 
Jones News/Retrieva l® service to electron ic 
mail .  And by s imply add i ng word processing 
software, the Wang PC turns into the easiest­
to-use word processor on the ma rket. 

Face to face, the 
Wang PC is su perior 
to the i B M  PC i n  
speed , com patibi l ity 
and ease-of-use. 

Back to back, there's 
no comparison .  r - - - - - -
1 For a demonstration of the Wang Professional Computer, call I 1-800-225-9264. Or send this coupon to: Wang Laboratories, 

I Inc., Business Executive Center, One Industrial Avenue, Lowell, MA01851. 
I 1 �Na=me----------------------1 Tille 

I Company 

I Address 

I �  � � I I ) I 
L

Teleph� _ _ _ _ _ _ _ _ _ _ _ _  _J 

WANG 
The Office Automation 

Computer People. 
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TOP Or 
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When it comes to computer 
furniture, CF&A is head and 
shou lders above the rest. 
How did we get there? By 
offering a top l i ne  of desks, 
workstations, enclosures, and 
printer stands priced to make 
your bottom l ine look good. 
With attractive styl i ng and 
durable construction plus 
personal service and prompt 
del ivery. It a l l  adds up to a top 
l ine of products from a top of 
the l ine company. Computer 
Furniture and Accessories . . .  
our name says it al l .  

erA 
Computer Furniture and 

Accessories, Inc. 
51 5 West 1 32nd Street 

Gardena, CA 90248 
(21 3) 327-771 0 

See us at Comdex booth 517 .  
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avoid interfering with or changing 
the host system. An example of the 
relationship between the tools and 
the host system is illustrated in the 
implementation of the Carousel Tool­
kits on CP/M (see figure 1) . 

File and Directory Names 
The Software Tools view all 110 

operations as actions on named files. 
As in Unix, use of files from within 
programs must be as device indepen­
dent as possible because the program 
does not know whether the 110 is be­
ing done with a terminal, file, or an­
other program. The file to be used is 
specified when the program is run 
instead of when it is compiled. When 
the host provides some sort of direc­
tory structure, it should appear to the 
user as the Unix model of a hierar­
chical directory structure does. These 
requirements have effects at both the 
RATFOR library level and at the tools 
execution level . For example, some 
allowed file names with the tools on 
CP/M are: 

data the file "data". on the 
current directory 

/b/data the file "data" on drive 
B in the current user 
area 

/2/a/data the file "data'' in user 
area 2 on drive A 

/tty the programmer's 
terminal 

/nul the "bit bucket;' a place 
for unwanted output 

/1st the printer 

File names of these forms can be 
used anywhere a file name is 
needed. For example, in the tools 
open primitive, the statement 

fd = open 
("/0/c/foobar.dat", READWRITE) 

results in the file /0/c/foobar.dat be­
ing opened in a mode allowing ran­
dom reads and writes. The command 

diff /1/b/prog. bas pro g. bas 

displays the differences between the 
version of prog. bas on drive B in user 
area 1 and the version in the current 
directory. By putting CP/M's user-

area number at the higher level in the 
hierarchy, a programmer can operate 
within a given area on several drives 
without specifying the user area. In 
accordance with the prime directive, 
a CP/M style of directory naming is 
also recognized (e.g., lb:prog.bas) . In 
addition, the temptation to further 
follow the Unix style and allow user­
named subdirectories, as opposed to · 

the hard-wired CP/M user/disk 
names, was tempered by the prime 
directive's requirement that all tools 
files be available on the host system 
with recognizably similar names. 

Memory Allocation and Disk 
The tools package includes primi­

tives to dynamically allocate memory 
areas for temporary use within a pro­
gram. This feature has proven easy 
to provide on single-user systems 
such as CP/M and MS-DOS, where 
the programmer has access to all 
memory not occupied by the pro­
gram or operating system. However, 
bulk-storage 110 devices, usually 

· floppy disks, are so slow that it is 
desirable to use as much high-speed 
memory as possible for a cache of 
recently used or soon-to-be-used 
data . These two requirements force 
the dynamic-storage primitives for 
CP/M to share the memory with the 
110 primitives. This provides the 
tools with dynamically available 
storage while using all remaining 
memory to speed up disk operations. 

The Software Tools package also 
enables a user to quickly access the 
large collection of the tools' utilities 
on a small system. Sixty nontrivial 
tools could easily occupy a large 
amount of disk space. Unlike inte­
grated programs in which all func­
tions are available to the user within 
one large complex program, the tools 

. are a collection of single-purpose pro­
grams, each of which must be loaded 
into memory when needed. To pro­
vide both fast program load times 
and small disk-space usage on CP/M, 
the tools were stored on disk as over­
lays of each other. Because they all 
share the common primitives, the 
primitives need be loaded into mem­
ory only once. When a tool program 
is run, only the part of the program 
that is different from one tool to 



3M introduces the 
Purrrrrrrsonal Printers. 

Quiet, high-quality printers at prices that won 't 
scratch holes in your pocketbook. 

$299, manufacturer's 
suggested retail price, for a 
printer that puts 80 columns 
of  fu l l-size text, 136 col u m ns 
of comp ressed pri nt, and 
computer-generated graphics 
on cr isp white paper. Or  $249 
for the 40/80-column model. 

Price is  a bout the only way 
that our new 3M Si lent PC 
Printers d raw attention to 
themselves. At home or i n  the 
office, they're virtua l ly 
inaud i ble since their  non­
impact e lectron ic  pr int ing 
elements skim across the 
paper with none of the 
monkeyl i ke chatter that you 
hear from ordi nary matrix 
printers. Result: Less 
distraction for you, and less 
d isturbance to others. 

Our Si lent PC Printers d iffer 
from most other sensi bly­
priced printers in another way, 
too. They p rint sharp, black 
characters from one end of 
the paper roll to the other, 
s ince there's no ri bbon to 
wear out. 

M ai ntenance is  kept to a 
min imum s ince 3M Si lent PC 
Printers have only two moving 
parts: the pin less pri nthead 
and the DC stepper-motor 
paper drive. They come with a 
one-year warranty (90 d ays 
on Printhead), and they're 
made in  the U.S.A. by 3M, a 
company whose name is  
synonymous with qual ity. 

E i ther serial  o r  paral lel  
i n te rfaces a re avai lable.  Fo r 
l i te rat u re ,  and for the name 

3M Business Communication Products Division 

Circle 2 on inquiry card. 

40180-column Silent PC Printer 
of a deale r  who can g i ve 
yo u a d e m o n strati o n ,  cal l  
800-538-81 57 Ext. 928 to l l­
f ree. ( I n  Cal i forn ia ,  cal l 
800-672-3470 Ext. 928.) I n  
Canada, call 1-800-268-9055 
and ask for operator #1 1 . O r, 
if the eat's got  you r  tongue,  
mai l  the coupon i nstead. 

r - - - - - - - - - ,  
Mail to: 1 
3M Business Communication 

I Products Division 
Attn.: G. Collins 1 
3M Center-Building 21 6-2N 

I St. Paul, MN 55144 

D Please send literature on the 1
1 new 3M Silent PC Printers and 

tell me where I can buy them. D I'd like a demonstration soon. 

Name ______________ _ 

Title _______ _ 

Phone .l...,_�'-----------

Company ____________ _ 

Address ____________ _ 

City _______ _ 

1 State Zip ______ _ L - - - - - - - - -
3M hears you . . .  

3NI 



another need be loaded. This has 
proved effective in reducing disk 
usage and program load time. 

Process Control 
The most difficult primitives to im­

plement on single-user microcom­
puter operating systems are for pro­
cess control. Unix views the world as 
process-rich-a place in which pro­
cesses are created for each command. 
The single-user CP/M system, on the 
other hand, supports only one pro­
cess. To provide a Unix-like environ­
ment in this case, the primitives must 
emulate multiple processes. The only 
practical way to simulate several 
parallel processes on a small-mem­
ory, floppy-disk-based system is by a 
sequence of programs that are not ex­
ecuteQ. simultaneously. 

Unix enables process creation and 
program execution by the function 
pair fork and exec (see reference 4) . 
Fork creates a clone process and exec 
overlays the current process with a 
new program. The most common se­
quence in Unix is 

�''''� s l=._ _ _  _ � C. ITOH 
Prowriler B510 AP. W 
C a r r a r g e. 120 CPS . 80 cot 
Paral lel  . . . . . . . . CALL 
Prowriler I I. 1550P. 15"  � Car ra rge 120 CPS. 132 co l . . § Par a l le l  . . . . • • . . .  $645 
Slarwriler F - 1 0. 40CPS. 
D a i s y w he e l .  P a r a l l e l  $ 1 145 � Print master f . l  D. 55 CPS. � D aisywheel .  Paral le l  . $1 550 

:.S·IanrJard card wt l h  1�l�:!k1�111i1:b1alendar . .  $ 1 25 
1 ! 1onal Paral lel .  Game. or Seria l port • • • • • •  add S 35 

f-if:1:l.J"3�••M � 
ma:o:1mum o f  384K RAM. Parallel and Senal ports . 

.,-cJ oc>,tcall'ender. opllona t Game port. SuperDnve and SuperS pool 
ol memory • •  , 64K 128K 192K 256K 320K 384K 

1 1 Senal ports clock 5275 $345 $425 $485 $535 $595 
I Game port • • • • •  , • • • • •  , • , • • •  add $ 35 tot•@:lol::llul'i [I] �  

flers a max1mum o f  256K. 1 Parallel and Serial ports. 
clock/calender. S u J,JerDnve and SuperSpool Software. 
Amount o f  memory • • • • • • • • • 64K 12BK 192K 256K 

1 1  options Parallel.  ser1a1 ports clock $285 $335 $385 $435 
!QI#(f!·1:JIIt1 W � 

fters a max1mum o f  5 1 2 K  R A M .  SuperOrive and SuperSpool 
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fork - wait - continue 
(in the parent process) 

fork - exec - die 
(in the child process) 

The standard tools package pro­
vides a model of this sequence in the 
spawn primitive. Spawn executes a 
program by creating a child process 
and allowing the parent to wait for its 
completion. Because of the relative­
ly slow, low-capacity disk storage 
available on the CP/M and MS-DOS 
systems, the spawn primitive has 
been simulated with a Unix-like exec. 
Therefore, the portable shell could 
not be used, and a new shell was 
written that uses only exec and 
creates a chain of programs that 
always end with a new invocation of 
itself. This new shell can also be used 
on other systems where process gen­
eration is allowed but is restricted or 
slow. 

The spawn mechanism is different 
from those used by other command­
interpreter replacements for CP/M 
that always expect to reside in mem-
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ory. The Software Tools utilities are 
loaded quickly because they use the 
overlay technique. 

Conclusion 
The Software Tools package pro­

vides the features of Unix when Unix 
is not desirable, available, or appro­
priate. The tools incorporate many of 
the features of' Unix : elegance 
achieved through simplicity of style, 
consistency of use, modula:dty, and 
a common-sense approach to pro­
gramming tasks. A large and active 
Software Tools Users Group has 

. 
brought these tools to most operating 
systems. 

Software Tools packages are avail­
able from several sources. A source 
code for the utilities and specifica­
tions for the primitives is available 
from the Software Tools Users Group 
for a nominal charge. If you choose 
to purchase this code, you must write 
your own primitives, which may be 
difficult. 

You may be able to obtain a com­
plete tools implementation for your 
system from someone who has 
already done it for a similar system. 
The tools group distributes versions 
for a few minicomputers and main­
frame systems. These are provided 
without support. 

You may also purchase specific im­
plementations of the Software Tools 
from a vendor. If you do so, you 
should expect a version of the primi­
tives optimized for your system, with 
continuing support and contact with 
the Software Tools Users Group. • 

References 
1. Hall, Dennis, Deborah Scherrer. and Joe 

Sventek. ':4 Virtual Operating System," Com­
munication of the Association of Computing 
Machinery. volume 23, number 9, pages 

495-502. 
2. Kernighan, Brian W 'Why Pascal Is Not My 

Favorite Language," Bell Laboratories Tech­

nical Note # 100, Murray Hill, NJ 3 Kernighan, Brian W, and P J Plauger, Soft­
ware Tools. North Reading, MA: Addison­

Wesley; 1976. 

4. The Bell System Technical Journal, volume 

57, number 6, part 2 (July-August 1978). 

Deborah K. Scherrer, Philip H. Scherrer, Thomas 
H. Strong, and Samuel f. Penny can be reached at 
Carousel Microtoo/s, Inc. , 609 Kearnf?IJ St., El Cer­
rito, CA 94530. 


	2012_02_18_13_52_45
	2012_02_18_13_52_46
	2012_02_18_13_52_48
	2012_02_18_13_52_49
	2012_02_18_13_52_51
	2012_02_18_13_52_52
	2012_02_18_13_52_53
	2012_02_18_13_52_54
	2012_02_18_13_52_56
	2012_02_18_13_52_57
	2012_02_18_13_53_23
	2012_02_18_13_53_24
	2012_02_18_13_53_26
	2012_02_18_13_53_27
	2012_02_18_13_53_28
	2012_02_18_13_53_29
	2012_02_18_13_53_31
	2012_02_18_13_53_32
	2012_02_18_13_53_33
	2012_02_18_13_53_34
	2012_02_18_13_53_36
	2012_02_18_13_53_37
	2012_02_18_13_53_39
	2012_02_18_13_53_40
	2012_02_18_13_53_41
	2012_02_18_13_53_42
	2012_02_18_13_53_44
	2012_02_18_13_53_45
	2012_02_18_13_53_46
	2012_02_18_13_53_47
	2012_02_18_13_53_49
	2012_02_18_13_53_50
	2012_02_18_13_53_52
	2012_02_18_13_53_53
	2012_02_18_13_53_54
	2012_02_18_13_53_55
	2012_02_18_13_53_57
	2012_02_18_13_53_58
	2012_02_18_13_53_59
	2012_02_18_13_54_00
	2012_02_18_13_54_02
	2012_02_18_13_54_03
	2012_02_18_13_54_05
	2012_02_18_13_54_06
	2012_02_18_13_54_07
	2012_02_18_13_54_08
	2012_02_18_13_54_10
	2012_02_18_13_54_11
	2012_02_18_13_54_13
	2012_02_18_13_54_14
	2012_02_18_13_54_16
	2012_02_18_13_54_16_000
	2012_02_18_13_54_18
	2012_02_18_13_54_19
	2012_02_18_13_54_21
	2012_02_18_13_54_22
	2012_02_18_13_54_23
	2012_02_18_13_54_24
	2012_02_18_13_54_26
	2012_02_18_13_54_27
	2012_02_18_13_54_29
	2012_02_18_13_54_30
	2012_02_18_13_54_31
	2012_02_18_13_54_32
	2012_02_18_13_54_34
	2012_02_18_13_54_35
	2012_02_18_13_54_36
	2012_02_18_13_54_37
	2012_02_18_13_54_39
	2012_02_18_13_54_40
	2012_02_18_13_54_42
	2012_02_18_13_54_43
	2012_02_18_13_54_44
	2012_02_18_13_54_45
	2012_02_18_13_54_47
	2012_02_18_13_54_48
	2012_02_18_13_54_49
	2012_02_18_13_54_50
	2012_02_18_13_54_52
	2012_02_18_13_54_53
	2012_02_18_13_54_55
	2012_02_18_13_54_55_000
	2012_02_18_13_54_57
	2012_02_18_13_54_58
	2012_02_18_13_55_00
	2012_02_18_13_55_01
	2012_02_18_13_55_02
	2012_02_18_13_55_03
	2012_02_18_13_55_06
	2012_02_18_13_55_06_000
	2012_02_18_13_55_08
	2012_02_18_13_55_09
	2012_02_18_13_55_54
	2012_02_18_13_55_55
	2012_02_18_13_56_04
	2012_02_18_13_56_04_000
	2012_02_18_13_56_06
	2012_02_18_13_56_07
	2012_02_18_13_56_09
	2012_02_18_13_56_10
	2012_02_18_13_56_11
	2012_02_18_13_56_12
	2012_02_18_13_56_14
	2012_02_18_13_56_15
	2012_02_18_13_56_17
	2012_02_18_13_56_17_000
	2012_02_18_13_56_19
	2012_02_18_13_56_20
	2012_02_18_13_56_22
	2012_02_18_13_56_23
	2012_02_18_13_56_24
	2012_02_18_13_56_25
	2012_02_18_13_56_27
	2012_02_18_13_56_28
	2012_02_18_13_56_29
	2012_02_18_13_56_30
	2012_02_18_13_56_32
	2012_02_18_13_56_33
	2012_02_18_13_56_35
	2012_02_18_13_56_36
	2012_02_18_13_56_37
	2012_02_18_13_56_38
	2012_02_18_13_56_40
	2012_02_18_13_56_41
	2012_02_18_13_56_42
	2012_02_18_13_56_43
	2012_02_18_13_56_45
	2012_02_18_13_56_46
	2012_02_18_13_56_48
	2012_02_18_13_56_49
	2012_02_18_13_56_57
	2012_02_18_13_56_58
	2012_02_18_13_57_00
	2012_02_18_13_57_01
	2012_02_18_13_57_02
	2012_02_18_13_57_03
	2012_02_18_13_57_05
	2012_02_18_13_57_06
	2012_02_18_13_57_07
	2012_02_18_13_57_08
	2012_02_18_13_57_10
	2012_02_18_13_57_11
	2012_02_18_13_57_13
	2012_02_18_13_57_14
	2012_02_18_13_57_15
	2012_02_18_13_57_16
	2012_02_18_13_57_18
	2012_02_18_13_57_19
	2012_02_18_13_57_20
	2012_02_18_13_57_21
	2012_02_18_13_57_23
	2012_02_18_13_57_24
	2012_02_18_13_57_26
	2012_02_18_13_57_26_000
	2012_02_18_13_57_28
	2012_02_18_13_57_29
	2012_02_18_13_57_31
	2012_02_18_13_57_32
	2012_02_18_13_57_34
	2012_02_18_13_57_34_000
	2012_02_18_13_57_49
	2012_02_18_13_57_50
	2012_02_18_13_57_52
	2012_02_18_13_57_53
	2012_02_18_13_57_55
	2012_02_18_13_57_56
	2012_02_18_13_57_57
	2012_02_18_13_57_58
	2012_02_18_13_58_00
	2012_02_18_13_58_01
	2012_02_18_13_58_02
	2012_02_18_13_58_03
	2012_02_18_13_58_05
	2012_02_18_13_58_06
	2012_02_18_13_58_08
	2012_02_18_13_58_09
	2012_02_18_13_58_10
	2012_02_18_13_58_11
	2012_02_18_13_58_13
	2012_02_18_13_58_14
	2012_02_18_13_58_16
	2012_02_18_13_58_16_000
	2012_02_18_13_58_18
	2012_02_18_13_58_19
	2012_02_18_13_58_21
	2012_02_18_13_58_22
	2012_02_18_13_58_23
	2012_02_18_13_58_24
	2012_02_18_13_58_26
	2012_02_18_13_58_27
	2012_02_18_13_58_51
	2012_02_18_13_58_51_000
	2012_02_18_13_58_53
	2012_02_18_13_58_54
	2012_02_18_13_58_56
	2012_02_18_13_58_57
	2012_02_18_13_58_58
	2012_02_18_13_58_59
	2012_02_18_13_59_01
	2012_02_18_13_59_02
	2012_02_18_13_59_04
	2012_02_18_13_59_04_000
	2012_02_18_13_59_06
	2012_02_18_13_59_07
	2012_02_18_13_59_09
	2012_02_18_13_59_10
	2012_02_18_13_59_11
	2012_02_18_13_59_12
	2012_02_18_13_59_14
	2012_02_18_13_59_15
	2012_02_18_13_59_17
	2012_02_18_13_59_17_000
	2012_02_18_13_59_19
	2012_02_18_13_59_20
	2012_02_18_13_59_22
	2012_02_18_13_59_23
	2012_02_18_13_59_24
	2012_02_18_13_59_25
	2012_02_18_13_59_27
	2012_02_18_13_59_28
	2012_02_18_13_59_29
	2012_02_18_13_59_30
	2012_02_18_13_59_32
	2012_02_18_13_59_33
	2012_02_18_13_59_35
	2012_02_18_13_59_36
	2012_02_18_13_59_37
	2012_02_18_13_59_38
	2012_02_18_13_59_40
	2012_02_18_13_59_41
	2012_02_18_13_59_43
	2012_02_18_13_59_43_000
	2012_02_18_13_59_45
	2012_02_18_13_59_46
	2012_02_18_13_59_48
	2012_02_18_13_59_49
	2012_02_18_13_59_50
	2012_02_18_13_59_51
	2012_02_18_13_59_53
	2012_02_18_13_59_54
	2012_02_18_13_59_55
	2012_02_18_13_59_56
	2012_02_18_13_59_58
	2012_02_18_13_59_59
	2012_02_18_14_00_01
	2012_02_18_14_00_02
	2012_02_18_14_00_03
	2012_02_18_14_00_04
	2012_02_18_14_00_06
	2012_02_18_14_00_07
	2012_02_18_14_00_09
	2012_02_18_14_00_09_000
	2012_02_18_14_00_11
	2012_02_18_14_00_12
	2012_02_18_14_00_14
	2012_02_18_14_00_15
	2012_02_18_14_00_16
	2012_02_18_14_00_17
	2012_02_18_14_00_19
	2012_02_18_14_00_20
	2012_02_18_14_00_22
	2012_02_18_14_00_23
	2012_02_18_14_00_24
	2012_02_18_14_00_25
	2012_02_18_14_00_27
	2012_02_18_14_00_28
	2012_02_18_14_00_29
	2012_02_18_14_00_30
	2012_02_18_14_00_32
	2012_02_18_14_00_33
	2012_02_18_14_00_35
	2012_02_18_14_00_36
	2012_02_18_14_00_37
	2012_02_18_14_00_38
	2012_02_18_14_00_40
	2012_02_18_14_00_41
	2012_02_18_14_00_43
	2012_02_18_14_00_44
	2012_02_18_14_00_45
	2012_02_18_14_00_46
	2012_02_18_14_00_48
	2012_02_18_14_00_49
	2012_02_18_14_00_51
	2012_02_18_14_00_52
	2012_02_18_14_00_53
	2012_02_18_14_00_54
	2012_02_18_14_00_56
	2012_02_18_14_00_57
	2012_02_18_14_00_58
	2012_02_18_14_00_59
	2012_02_18_14_01_01
	2012_02_18_14_01_02
	2012_02_18_14_01_04
	2012_02_18_14_01_05
	2012_02_18_14_01_06
	2012_02_18_14_01_07
	2012_02_18_14_01_09
	2012_02_18_14_01_10
	2012_02_18_14_01_11
	2012_02_18_14_01_12
	2012_02_18_14_01_14
	2012_02_18_14_01_15
	2012_02_18_14_01_17
	2012_02_18_14_01_18
	2012_02_18_14_01_19
	2012_02_18_14_01_20
	2012_02_18_14_01_22
	2012_02_18_14_01_23
	2012_02_18_14_01_24
	2012_02_18_14_01_25
	2012_02_18_14_01_27
	2012_02_18_14_01_28
	2012_02_18_14_01_30
	2012_02_18_14_01_31
	2012_02_18_14_01_33
	2012_02_18_14_01_34
	2012_02_18_14_01_35
	2012_02_18_14_01_36
	2012_02_18_14_01_38
	2012_02_18_14_01_39
	2012_02_18_14_01_41
	2012_02_18_14_01_42
	2012_02_18_14_01_43
	2012_02_18_14_01_44
	2012_02_18_14_01_46
	2012_02_18_14_01_47
	2012_02_18_14_01_48
	2012_02_18_14_01_49
	2012_02_18_14_01_52
	2012_02_18_14_01_53
	2012_02_18_14_02_21
	2012_02_18_14_02_22
	2012_02_18_14_02_23
	2012_02_18_14_02_24
	2012_02_18_14_02_26
	2012_02_18_14_02_27
	2012_02_18_14_02_28
	2012_02_18_14_02_29
	2012_02_18_14_02_31
	2012_02_18_14_02_32
	2012_02_18_14_02_34
	2012_02_18_14_02_35
	2012_02_18_14_02_36
	2012_02_18_14_02_37
	2012_02_18_14_02_39
	2012_02_18_14_02_40
	2012_02_18_14_02_41
	2012_02_18_14_02_42
	2012_02_18_14_02_44
	2012_02_18_14_02_45
	2012_02_18_14_02_47
	2012_02_18_14_02_48
	2012_02_18_14_02_49
	2012_02_18_14_02_50
	2012_02_18_14_02_52
	2012_02_18_14_02_53
	2012_02_18_14_03_02
	2012_02_18_14_03_03
	2012_02_18_14_03_04
	2012_02_18_14_03_05
	2012_02_18_14_03_07
	2012_02_18_14_03_08
	2012_02_18_14_03_10
	2012_02_18_14_03_10_000
	2012_02_18_14_03_12
	2012_02_18_14_03_13
	2012_02_18_14_03_15
	2012_02_18_14_03_16
	2012_02_18_14_03_17
	2012_02_18_14_03_18
	2012_02_18_14_03_20
	2012_02_18_14_03_21
	2012_02_18_14_03_23
	2012_02_18_14_03_23_000
	2012_02_18_14_03_25
	2012_02_18_14_03_26
	2012_02_18_14_03_28
	2012_02_18_14_03_29
	2012_02_18_14_03_31
	2012_02_18_14_03_32
	2012_02_18_14_03_33
	2012_02_18_14_03_34
	2012_02_18_14_03_36
	2012_02_18_14_03_37
	2012_02_18_14_03_39
	2012_02_18_14_03_40
	2012_02_18_14_03_53
	2012_02_18_14_03_53_000
	2012_02_18_14_03_55
	2012_02_18_14_03_56
	2012_02_18_14_03_58
	2012_02_18_14_03_59
	2012_02_18_14_04_00
	2012_02_18_14_04_01
	2012_02_18_14_04_03
	2012_02_18_14_04_04
	2012_02_18_14_04_06
	2012_02_18_14_04_07
	2012_02_18_14_04_08
	2012_02_18_14_04_09
	2012_02_18_14_04_11
	2012_02_18_14_04_12
	2012_02_18_14_04_13
	2012_02_18_14_04_14
	2012_02_18_14_04_16
	2012_02_18_14_04_17
	2012_02_18_14_04_19
	2012_02_18_14_04_19_000
	2012_02_18_14_04_21
	2012_02_18_14_04_22
	2012_02_18_14_04_24
	2012_02_18_14_04_25
	2012_02_18_14_04_26
	2012_02_18_14_04_27
	2012_02_18_14_04_29
	2012_02_18_14_04_30
	2012_02_18_14_04_46
	2012_02_18_14_04_47
	2012_02_18_14_04_48
	2012_02_18_14_04_49
	2012_02_18_14_04_51
	2012_02_18_14_04_52
	2012_02_18_14_04_54
	2012_02_18_14_04_54_000
	2012_02_18_14_04_56
	2012_02_18_14_04_57
	2012_02_18_14_04_59
	2012_02_18_14_05_00
	2012_02_18_14_05_01
	2012_02_18_14_05_02
	2012_02_18_14_05_04
	2012_02_18_14_05_05
	2012_02_18_14_05_07
	2012_02_18_14_05_07_000
	2012_02_18_14_05_09
	2012_02_18_14_05_10
	2012_02_18_14_05_12
	2012_02_18_14_05_13
	2012_02_18_14_05_14
	2012_02_18_14_05_15
	2012_02_18_14_05_17
	2012_02_18_14_05_18
	2012_02_18_14_05_20
	2012_02_18_14_05_21
	2012_02_18_14_05_22
	2012_02_18_14_05_23
	2012_02_18_14_05_25
	2012_02_18_14_05_26
	2012_02_18_14_05_27

