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Do you have news for Pipelines?
Articles submitted for publication
should include author's name, ad-
dress, telephone number and date.
Comments, suggestions and letters
of "gripes" as well as "praise" are
solicited. Please send to Microware,
c/o Phyllis Casel. If there is some-
one you know who would like to be
on our mailing list, please call or
mail in their name and address. *

HARDWARE and SOFIWARE
SOURCEBOOKS

Updated versions of the OS-9 Software
Sourcebook and Hardware Vendor List
are available free of charge. These
lists are comprehensive guides con-
taining application software and
hardware running under 05-9/6809
and O$9/68000. The catalogs were
compiled as a service to OS-9 users
and include information obtained and
condensed from the supplier's catalogs
and advertisements. Microware has
attempted to make sure, but cannot
guarantee, that all products listed
are presently available. If you
would like to receive a copy of either
of these guides please contact the
Marketing Department. *

GROUND BREAKING CEREMONIES

For the second time in less than three years, Microware has broken glound fo
the construction of a new building to accomodate its gtowing number of sys.
tems software p€rsonnel. On June 13, 1986, informal ground breaking cere-
monies were held to celebrate Microware's continued g¡owth and commitment
to the futu¡e.

The 8,000 sq. ft. facility which will house the administrative and marketing
departments, is located immediately north of corporate headquarters. Occupancy
is planned for January 1987. The present facility will continue to be the
domicile of the Research and Development staff.

Below: A view of the
new building during
construction.

Above: Microware staff
members look on as
Ken Kaplan digs the
fìrst shovel of dirt.

OS-9 SELE TED FOR EUROPEAN EDUCAflON STANDARD

Three major European electronics
companies including Thomson, the
French electronics and defense group,
Ing. C. Olivetti of Italy and Acorn
Computer Group PLC, the UK educa-
tional computer company, have joined
forces to develop and promote a com-
mon European standard for education-
al and personal microcomputers incor-
porating 0$9/68000.

Thomson has been searching for a
major European partner to support its
recent entry into the personal comput-
er market. Thomson has maintained
that it is essential to form an alliance

under a European standard for person-
al computers. The alliance comes at
a time when Thomson is increasing its
commitment to the personal computer
market.

Thomson's personal computer sales
have been strong and are expected to
top 1 billion French Francs in 1986.
They have also made strong advances
in the educational sector of the
personal computer market and will '-\
supplying the bulk of the 120,0-/
educational computers purchased this
year by the French government for
local schools. *



NEW FACES

Front Row 0-r): Ken Mizuno, Kin Gegner and Christy longstafi.
Back Row: Richard Russell, Robert Wolf and paula fle.rdeison

Microware's continued growth is re-
flected in the recent addition of six
new employees to the staff.

Ken Mizuno, software engineer, is a
representative of Microware Japan.
He is one of the original designers
of the 05-9/68000 Network File
Manager (NFM). Ken transferred to
the United States to continue work
on NFM and CD-l software tools.

Kim Gegner, receptionist, is a Des
Moines native and l gg3 graduate of
Johnston tligh School, Des Moines,
IA. Kim formerly worked for Nor_
west Bank as a research and data
entry clerk.

Christy Longstaff, assistant cook,
attended DMACC (Des Moines Area
Community College), in Ankeny, Iowa

3-1d_ 
if a 1980 graduate of Valley

$iSh School in West Des Moines, IA.
(

\nchard llussell, software engineer,
attended Southwest Texas State
University in San Marcos, and re_
ceived a Bachelor's degree in Com_

puter Science in December, 19g5. Dur_
ing this time he became familiar with
O99 and used his home system with
Microware's 6809 C compiler to design
compilers and other progïams. Rich_
ard is working towards his Master's
degree in Computer Science.

Robert Wolf, electronics technician, is
currently working towards his A.A.S.
in FIi-Tech Electronics at Des Moines
Area Community College. His voca_
tional training includes: circuit anal_
ysis, digital design and machine_
language programming. Robert also
developed an application package for
cooperative buying clubs.

Paula Henderson, production clerk,
is a Junior at the University of North_
ern 

- 
Iowa, majoring in psychology.

Paula is assisting in the produc_
tion Department for the summer. *

OS-9's multi-tasking, multi-user power
is now available for the Atarf ¡20¡
1040 ST from TLM Systems, Inc.

The Atari ST line is complete witha two-button mouse, 8.5 inch disk
drive, high-resolution monochrome
monitor or RGB color monitor. At the
heart of the ST's is the 69000 micro_
processor which runs at eight MHz.
Supporting the processor are four cus_

lom -dgsigned chips handling graph_
i9r, high-speed disk access, rvstãmtiming and memory control. Along
with the main micro-pr(rcessor and thã
fou¡ custom chips are 512 Kbytes of
RAM for the 520ST and one MLyte of
RAM for the 1040ST, 192 Kbyúes of
ROM and a multi-voice sound chip.
The 95-key keyboard is divided inûo
four areas: QWERTY typing area, 10
programmable function keys, editing
section and four cursor control keysl
plus a numeric keypad for spreadshelt,
accounting and other projects.

The ST comes with an array of built_
in ports. The left side houses a l2gK
ROM cartridge slot. The right side
houses two joystick ports. The rear
panel contains the power in, MIDI in,
MIDI out, video, parallel printer, RS_
232 serial, floppy disk and hard disk
ports. The ST's printer port supports
an industry standard parallel inter_
face.

os-9/68000 FoR
ATARr 520/1040 sf

Communication with other computer
systems, data bases and special func_
tion peripherals is supported by the
RS232 port using Microware's COM
package. Disk drives and hard disks
are accessible through a high_speed
DMA channel linked to both the
floppy disk and hard disk ports.

TLM licensed Microware,s Basic, C
and Pascal compilers which are now
available from TLM for this system.
F or further information, contact Nick
Costanzo of TLM Systems, Inc., 4704
W Jennifer, Suite #105, Fresno,
CA 9371r Phone: (209)276-23¡g.;



PC-DOS Disk Copy Utility

The PC-DOS Disk Utility Program
(PC-Disk), is a special utility program
wíth complete facilities for the cre-
ation and manipulation of IBM's PC-
DOS (MS-DOS) disks for 05-9/68000.
The program permits standard five
inch floppy disks to be used to
transfer data either from OS-9 to PC-
DOS or to O$9 from PC-DOS. lt pro-
vides a complete set of functions for
accessing, creating and manipulating
disks in the format used by the IBM
PC and compatible computers. The pro-
gram can read, write and delete sub-
directories, list directory contents
and format new disks. All file names
and operation directives are entered
via the OS-9 command line making it
possible to embed the , use of this
program into other programs and com-
mand scripts. File input and output
may be directed to and from the
standard input and output files of
OS-9, easing its use in command
line pipe sequences.

Written so that it can be used either
directly from the O$9 Shell or embed-
ded in an applications specific pro-
gram, PC-Disk offers the following
capabilities:

*Initial Formatting of PC-DOS disks.
* Reading PC-DOS files.
+ Writing PC-DOS files.
* Directory Listing of PC-DOS disks.
*Creation of PC-DOS subdirectories.
* f)eletion of PC-DOS files.
* Deletion of PC-DOS subdirectories,

When used in conjunction with other
05-9/68000 utility programs, the pro-
gram can also be used for:

* Copying between two PC-DOS disks.
* File Comparison between two PC-

DOS disks.
* Hexadecimal Display of PC-DOS file

contents.
+Writing all files in a PC-DOS direct-

ory to O$9.
*Writing all files in an O99 direct-

ory to a PC-DOS disk.

With the exception of formatting, all
operations can be performed on both

TAPE SUPPORT NOW AVAILABLE

Microware is now offering an archive/
tape support package for 0$9/68000
that includes a Sequential Block File
Manager (SBF), device drivers and
backup/restore utilities.

The backup/restore utilities provide
a convenient and user-friendly inter-
face for archiving important files
that can be used with either RBF (Ran-

the standard 40 track, double-sided,
double-density, nine sector disk for-
mat commonly used by PC-DOS as
well as the older eight sector format.
Disks can be formatted only in the
nine sectors per track format. Also,
automatic double stepping is provid-
ed so that PC-DOS disks can be read
or written on 80 track floppy disk
d¡ives. PC-Disk is configured for
use on the Hazelwood UniQuad sys-
tem. For Non-UniQuad systems, doc-

umentation on the utility/driver
interface is included to assist users
in making the modi-fications neces-
sary in their driver. PC-Disk is sup
plied on a single five inch floppy disk
along with a comprehensive manual
that includes copious examples. For
more information contact: Hazelwood
Computer Systems, 907 E. Terra,
O'Fallen, MO 63966, (314)281-f055. t

dom Block File Manager) or SBF. Full
or partial directory structures can
be incrementally archived to floppies,
hard disk or magnetic tape. The res--

toration utility includes an int
active environment that allows t^';
user to mark and restore entire direc-
tory structures and/or specific files
and directories within them.

Sample VME and Multibus drivers for
Ciprico Tapemaster 1000/3000 tape
controllers are included to serve as
models for OEM's who are adapting
the archive/tape support package to a
given tape controller. The Tapemaster
controllers are intelligent, high per-
formance half-inch tape drive control-
lers for the VME and Multibus. They
can control up to eight formatted
start/stop or streaming, GCR, PE or
NRZI tape drives conforming to the
Pertec interface standard.

The archive/tape support package is
available immediately from Microware
as an additional option to new or ex-
isting OEM licenses. For more infor-
mation contact Andrew (Drew) Crane
at Microware. Additional informatio¡r
on Tapemaster controllers is av
able from Stu Reile at Ciprico, 2bøu
Campus Park Drive, Suite 110,
Plymouth, MN 55441 (612)559-2034. +



ON lEE C SIDE

,-.In this edition of Pipelines a continuance of helpful hints has been included to assist both the pro and novice programmers
c better understand Microware's implementation of the C language. To receive a copy of tho C strategies that appeared in

'-previous editions of Pipelines, contaìt Phyllis Casel at Microware.

Streom VO Brtrering. The stdio functions can provide three different buffering methods: block buffering, line buffering
and no buffering. Block buffering is normally used when the I/O device is a disk. This buffering method stores up a num-
ber of characters (256 or 512) and delivers them to/from the device with one VO call. It is much more efficient to
transfer full blocks than a small number of characters. Line buffering is used when communicating with a line-
oriented device such as a terminal or printer. Line buffering delays the actual output until the newline characters are
written to the stream. Conversely, input characters are not delivered to the program until the newline character is read
from the stream. The buffering facility can also be disabled so each character is delivered to or from the device as
soon as it is available.

The buffering method used by ühe stdio functions is determined when the first character is read or written to the stream.
The standard paths are set to default conditions when the program is started. The following tables show which buffer-
ing method is used as default for the standard paths and devices:

Fì le Mgr BufSì z I/Q Function Buffering Method St ream Open For Buffer i ng Method

512
256

RBF
non-RBF

read i ng
writìng
writing

Li ne
Block i
8l ock ì

fR
fR

BF,
BF,

Lìne i
Lìne i

fn
fn

ot
ot

The buffering scheme was chosen because it provides the maximum amount of data possible to the device using the mini-
mum number of VO system calls. The buffering method performed on a stream can be altered by simply changing the
stream flags before VO is performed. For example, to prevent the stderr stream from buffering its output, do the follow-
ing before writing to stderr: stderr->_f ìas l= -UNBUF | _RBF;

-he _UNBUF llag causes the stream to be unbuffered. The _RBF flag causes the write0 function to be used for out-
.-.ut. The same action applied to the stdin stream causes the characters to be delivered to the program immediately.

Stream File Update Mode. When using a stream in update mode (see the fopen0 "f " action), care must be taken to en-
sure an fseekQ is called when the direction of data transfer changes. The effect of the fseekQ is to cause the buffer
to be flushed or filled so data can be transferred in the opposite direction. This action is required even though the
position in the file does not change. For example, to read a record and then write the subsequent record:

i tel read
iteln/readln

B I ock buffeni ng
Lì ne bufferi ng

stdi n
stdout
stderr

ata:"),gets(buf)) i
ata you entered was:

f read
fseek
f wri t

fP)
e to
, 1,

(our,(rp, o
e(nbuf

rd
ed

sìzeof buf, 1,
, 1 ); /*chang
, sïzeeof nbuf

/* i nput data from f i le * /
writing */
fp); /* wr i te something eì se */

Keep in mind that the record-locking facilities of RBF are not entirely effective on files accessed via the stream func-
tions. Only the RBF end-of-file lock works in this case. The low-level I/O functions must be used for the RBF record-
Iocking routines to be fully effective.

lnteractive Stream I/O. Interactive VO is best performed on the standard input and output streams. These streams are
line buffered when referring to a terminal and are tuned for interactive I/O. An input loop can be coded as follows:

#i nc I ude <stdi o. h>
main()
(

char buf IBUFSIz] ;
whi le (puts("Ente

pr'intf ( "Th
]

%s\n",buf);

]

The while loop contains two function calls, one for the prompt and one to read the input data. Note the usage of the
comma operator. ln this case the puts$ function is called, its value discarded, the gets0 function is called and its
value used as the test condition for the while. When EOF is reached on the input stream (caused by entering an escape

I 
- r the terminal), the loop will terminate.

\

'Ihe putsQ and getsQ functions, by defìnition use the stdout and stdin streams, respectively. The stdout stream is automat-
ically flushed before input is performed on stdin. This is so any prompt appears before the input request. An alternative
approach for interactive VO is to use a single stream such as stderr. To do this you must set the _READ flag for
stderr (as described above), and remember to do an fseek0 or filushQ when the direction of data transfer changes. *



FORITNG 6809 BASICO9 TO 6SOOO BASIC

The following Basic0g code can be useful in porting 6809 Basic0g (referred to as 09) software to 68K Basi,'\
(referred to as 68K). Since 09 integers are two bytes and 68K integers are four bytes, 09 data files can not ,
be directly used by 68K. Integers read in from the 09 data file under 68K will not be valid since 68K expects
a four byte integer. So, when reading integers from 09 data files one must account for the differences in the inieger
type. This program has been published by the PIPELINES staff, not the support service staff; therefoie,
ON ERROR do not GOTO Microware's Support Service Hotline.

The conversion can be done as follows:

TYPE short = highbyte, lowbyte:BYTE
DIM o9int:short
DIM oskint:INTEGER
DIM path:BYTE

oskint = 0
(* read the integer *)
GET #path,o9int

(* do the conversion *)
oskint = o9int.highbyte*256 + o9int. lowbyte

(* sign extend the integer ifnecessary *)
IF LAND(o9int.highbyte,$80) < > 0 THEN
oskint = LOR(oskint,$FFFFOO00)

ENDIF

Conversely, 68K Basic integers can be converted and written as 6809 Basic0g integers
in the following manner: (Note: this is only valid for integers that are between +-32k.)

TYPE short = highbyte, lowbyte:BYTE
DIM o9int:short
DIM oskint:INTEGER
DIM path:BYTE

(* get the low byte *)
'o9int. lowbyte = oskint
(* move the high byte down *)
oskint = LAN D(oskint,$0 000F'F00)
oskint = oskintl2í6
(* get the high byte *)
o9int. highb¡rte = oskint

PUT #path, o9int



SHELL deBUGG
The

First Lady
of

Software

llear Shell,

I'll bet you thought you could slip
a change in Version 1.2's FgFork
system call past me, and I wouldn't
notice. Think again, lady! I noticed
that the 0$9/68000 F$Fork system
call has changed in a way that is
not documented in the Technical
Manual. The length of the param-
eter string (plus one for the end-of-line
character), is not the same as it
was in Version 1.1. Now, it seems
the parameter length is l4 if there
are no parameters, or it is equal to
the number of characters passed
plus 16 or 17 depending on whether
or not the parameter string passed

)as an even number of characters.
-lhe faú that the parameter length
is no longer passed in register d5
makes handling the parameber area
more difficult in assembly language.
What is the reason for this change?

-All \trorked Up

DearAll WorkedUp,

The F'$Fork system call has not
changed for Version 1.2 of the O$9/
68000 Operating System. The Fglì'ork
and F$Chain system calls simply
copy the parameter string of the
given length into the parameter area
of the new process.

OS-9 treats the parameter area as a
sequence of bytes of a specified
length. A program is free to pass
anything to a new process, as long
as the program and the new process
agree on the format of the data.

'he observed ehange is actually a
change in the version 1.2 SIELL and
not the !-$Fork system call. The

SIIELL, which is written in C, uses
the os9exec0 C library call to pre-
proceÊs the arguments that are passed
to the new process via the osgforkQ
C library call. The osgexec$ function
builds a data structure that, when
processed by a C program's startup
routine (c.start.r), will yield an ArgV
pointer list suitable for passing to
the mainQ function of a C program.

In addition to handling the argu-
ments, the os9execQ function also
passes the "enviroment, maintained
by SI{ELL. The enviroment consists
of strings normally maintained by
SHELL that a program can access via
the getenvQ library function. The
environment is useful for setting vari-
ous default cases for program opera-
tion.

These changes were documented in
the Version 1.2 and 1.3 C Compiler
release. The C language enviroment
is simply exercising it's ability to
pass, through the FgFork call, a pa-
rameter list of it's own choosing.
The 099/68000 Version 1.2 utilities
use the os9execO function and an
enhanced cstart.r to utilize this ex-
tended argument passing procedure.
This implementation is upwardly
compatible with the previous method
of passing arguments, although the
environment variable facility will
not be available unless the program
is changed to use the osgexecO func-
tion and relinked with the new
cstart.r.

The proper technique to handle the
argument list is documented in the
cstart.r sor¡rce code (supplied with the
C compiler). Assembly language pro-
grams which are started by STIELL
and handle arguments should use the
cstart.r method to access the argu-
ments.

Dear Ms. deBUGG,

For the past year I have been under
the supervision of a respected psychi-
atrist whom I felt I could trust with
my darkest secrets. Recently I told
him of my fantasy concerning data

modules. Irve always wanted to use
them, but was unsure of what to do.
Now I've found that my psychiatrist
has betrayed my trust and told others
about my fantasy. They look at me
like I am crazy. Since I can no long-
er trust him, I need your advice.
How can data in a data module be ac-
cessed?

- Embarrassed

IÞar Embarrâssed,

It's a very traumatic experience
when one's secrets have been reveal-
ed by a trusted confidant. It is per-
fectly normal to want to use data mod-
ules. Data modules are used to store
global data and configuration infor-
mation for user-level programs. The
F$DatMod System Request creates a
data module with the specified attrib-
ute/revision and clears the data por-
tion of the module. The module is
initially created with a valid CRC,
and entered into the system module
directory. Several processes can com-
municate with each other using a
shared data module. Care should be
taken not to alter the data module's
header and name string to avoid the
possibility of the module becoming un-
known to the system. Provided that
the data module is already in the mod-
ule directory, it can be accessed from
an assembly language program by us-
ing the F$Link system call. From a
C language program, use the modlinkQ
function. *

******************

Send your OS-9 questions to:

Microware Systems Corporation
c/o SHELL deBUGG
r866 N.W. rl4th Street
Des Moines, lA 50322

*:t***********+****



OS-9 SEMINARGOES
oN-TrrF:-ROAI)

Microware's Annual O$9 Seminar
will be going on the road in an effort
to reach more OS-9 users. Dr. Bill
Moore, Microware's Training and
Education Director, will be holding
three regional training seminars
throughout the United States in the
next 12 months. Bill's seminars will
focus on I/O interfaces, programming
languages, the latest developments in
the O99 world and specifìc interests
of OS-9 users. For more information,
or to register your interest in
bringing the OS-9 training sessions
to your area, please contact Bill
Moore at Microware. The time and
location of the first conference will
be announced in the near future. *

IVTICROWARE ATTENDING
BUSCON/86 - EAST

Microware will be exhibiting at
tsuscon/86 - East in Boston, MA Octo-
ber lst and 2nd. Manufacturers of
buses, boards, controllers and surface
mounted devices will be displaying
their latest technology. Andrew Crane,
Mary Marturello and Bill Moore will
be in Microware's booth #208, they
invite you to stop by and say hello. *

, vilEÉYslem 
1000 '

SYSTEM 1OOO

DEVEI,OPMENT PA-K

Microware is now offering a Develop
ment Pak for bhe System 1000, a full
height VME-Bus development system
from Motorola. The System 1000
Development Pak supports the l2I
CPU, 050 system controller and 320

floppy/hard disk controller. The
Development Pak is configured to boor
from a 5 inch 80-track floppy disket
and includes a hard disk driver ano
sample descriptor for user installation.
System 1000 was on display in the
Microware booth at N.C.C. 86 in Las
Vegas. The Development Pak is imme-
diately available from Microware and
authorized Microware distributors. *

t."
t.'
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