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Section I

Introduction to Sage CP lM-68K

Digital Research Inc., and has been available on smaller microcomputers for
Eany years. CP/M-SEK is the version of CP/M that runs on the Motorola
MC6S000 family of microprocessors. It is a high performance, single-user
operaring system, with these malrr fcatures:

' CP/M-80 and C"/M-88 frle compatibility.
e Supports from E4 kilobytes to 16 megabl'tes of RAIrI memory.
. Any amount of RAI4 memory may be configured as RAI,I disk.
r Supports from I to 16 disk drives.
o Each disk drire may contain up to 512 megabytes with a maximum of

LO24 directory entries.
r The C language.
o Sophisticated software development tools.
r Standard CP lM utilities.
o Multiple programs can co-exist in RAM.
. Full access to MC08000 hardware features is allowed.

Included with CF/M-68K is a C compiler and run-time library that are
subset compatible with Unix'-version 7. This provides a bridge from Unix to

CP/M-S8K. C programs which were developed under the Unix operating
system can easily be ported to CP/M-68K.

Compilers available for CP/M-68K include FORTRAI{-77, Pascal and
Basic-Plus from Silicon Valley Software, CB68K from Digital Research
(compatible with CB80), and Whitesmith's C compiler. Also available is
APL.080O0 from The Computer Company.

Manual Organization

This manual tells you everything you need to know to bring up and use
CP/M-68K on the SAGE tr aad SAGE IV computers. The features and
utilities that SAGE has added are fully described, along with the differences
between the way SAGE has implemented CP/M-O8K, and the way that the

SAGE CPN-SBK 
"'ry.,,tt



hrtrodu.ctbn tn Sage CP/M-68K
Montll Otgonizntion

Digital Research CP/M-O8K manuals decribe the implementation.

To get sta:ted, you should read Scction II, nlnstallation of CP/M-68Kfr. It

erplains horr to boot CP/M-08K, and how to make backup copies of your

CP/N{ distribution disks. If you are a new SAGE owner, you should read the

deraiied iustructions in the SAGE GETTING STARTED IvIA{UAL to frnd

out how to unpack your cornput€r, connect your terminal and po*'er cables,

and get ready to power uP.

Sectic,n III describes the SAGE4LTTL utility program. This very important
prcgrarn ailows you to format floppy diskettes, copy bootstrap loader
programs, prepare Winchester disk drives for shipping, and reconfigure

CP/M-68K to your tastes.

Section fV describes the CPA'f-08K utility Programs that SAGE has
provided, except for SAGE4UTL and WFORh4AT.

If you are the owner of a SAGE w with a Winchester hard disk drive, Section
V tells you how to get CP/lvI*68K loaded onto the Winchester, and how to set

thrngs up go that you can boot from the Winchester. This chapter also

describes the WTORIvIAT progr;un.

Section \rI tells you how to bring up CP/M-68K in a Multi-user

environment.

Section Vfi describes the SAGESUBS.LIB iibrary, which provides some useful

SAcE-dependent C functions.

Section MII provides some general information on the SAGE implementation

of CP/M-68K, and on the facilities available to you. You sbould read this

chapter before attempting to reconfigure CP/M-S8K.

Appendix A lists the difTerences between this release of CP/M-08K and

previous releases.

Appendix B lists the bugs in CP/M-68K that SAGE has found.

Appendix C tells you how to reassemble and link the SAGE BIOS Interface

and the boctstraps. If you should wish to modify these files, you must have

this information.

Notrtion T h e  n o t a t i o n  
^  (  c h a r a c t e r  )  m e a D s  t h a t  t h e

(character) is to be typed as a control character, that

i r ,  w i t h  t h e  C O N T R O L  k " y  h e l d  d o w n  r h i l e

simultaneously typing the specified character. For

example, the notation 
^C 

means that you should hold the

SAGE CPN-68K '.ry re,.
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Introduction tn Sage CP/M-6BK
Mownl Oryonizotion

COI*ITROL ley down while typing the letter C.

The other comrnon abbreviation used in this manual is
( cr ) , which directs you to press the Carriage Return
key, usually marked RETL'RN or EMER.
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Section 2

Installation of CP lM-68K

seetions I through V of the SAGE GETTING STARTED M,{INIJAL. Tbese
sections tel. i vsu how to unpack your computer, connect your terminal and get
ready to pov.er up your cornputer.

The ect of inserting a diskette into your computer and making CP/M-S8K
operational is called trbootingr. The term cornes from the expression npuUed

up by your bootstrapsn. Wlen you turn on your computer, a small progran
called the nbootstrapr is loaded from the floppy diskette. This bootstrap
program then loads the CPIM-08K operating system fron, the diskette.

Before powering up your computer, make sure that both switch SwS and
switch Sw6 of GROUP-A are in the down position. This will cause your
computer to boot to the SAGE Debugging Tool when you turn on the power.
Now, turn on the power to your computer. lbur terminal screen will display
the following:

S A G €  l V  S t o r t u g  T c r t  [ 2 . r ]
Copyr lgh t  SAGE Coputor  1983

RAI  S lza  r  rx l rK '

CPA,I-68K is provided on four floppy diskettes, Iabelled ,I B, C and
UTILITY. The diskettes contain the following files:

This diekette containg the first half of the original CP/M-SBK distribution
frles in alphabetical order. Files starting with the letters A through C are on
this diskette.

This diskette contains the seconi half of the original distribution files. Files
starting with the letters C through Z are on this diskette.

ThiE is a bootable diskette containing several SAGE utilities and relocated
versions of most of the CP/M-08K utility progtalls.

SAGE CPA,I-68K x.' rrr. .



Irctallotbn of CP/M-68K

This dlsk contains additional SAGE utilities. Sections V through VItr describe

the contcnts of this diskette in detail.

Tbe C diskette is ibootable", meauing that it is the one that you place in your

left-hand floppy diskerte drive (#4) to bring cPlM-68K up. Place the c

disketie into your left-hand {or upper) floPpy drive. The floppy should be

inserted label-side up. After inserting the diskette, type the following

command:

l F  < c r >

This tells your computcr thet you'went to initialire
the fioppy diskette. If all goes well, the foiloring
your terminal screeD:

or boot CP/M-O8K from
lines will be displayed on

SAOE CFnF6Ex EootrtroP vZ.Q

SAOE CP4|4EX vl.l xxrX TPA

A>STARTUP

A>;
A>: lrlcorr to SAGE CPnF6El(l

A>;

A>SETEXV TTTI NTG

DSETENV PArll lA9:

A>

If the 111essage tNot BOOT Disktt is displayed instead, you either have the

diskette in the drive incorrectly, or you did not insert the correct diskette.

Review the SAGE GETTING STARTED L,IANUAI to fhd OUt WhAt YOU did

wrong. If any other problems occul, contact your dealer or SAGE Computer

for help.

You have now booted CPpl-68K for the first time on your SAGE computer.

Before doing anything else, you must create backup copies of your four

CPA,I-68K diskettes.

If you hrve a SAGE fV, there ig some edditional configuration that you mu-et

do before yorr can uee the \iliachester disk. This configuration is degcribed in

SAGE C?N-68tr( xrv r'r.
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Instalbtion of CP/M-6SK

Scction V of this menual.

Backing IJp CP/M-sgK'Diskettes

The very fpst thiag that you should do after bootiag CP/M-08K for the first

time h to make at least two backup copies of each of your for"r CF/M-68K

diskettes. These diskettes are write-protccted and cannot be modiiied. You

should back up the diskettes BEFORE you change any configuration options.

Below are the steps iavoived in backing uP your diskettes:

1. tbu must formet sorne blank diskettes for your drives. The disk

formet defincs hor the drte is stored on the diskctte. It is slightly

dilferent for dillerent disk drives and computer systems. For example,

diskettes on the SAGE fV can be formatted for eitber 40 track or 80

track drives. Brand nev diskettes must always be formatted for your

drives.

2. Next, you lnust copy all of the files oa tbe original diskette to the

newly formatted diskette.

3. Next, you must check the new dishettes to make sure that they work.

Finally, you must store the original diskettes and at least one backup

copy ia a safe place swaJr from cxtremes of temperature, dust and

rtray magnetic fields.

After making two backups of each disk: Iou should k".P the original

CPA,I-S8K disks and one of the backup copies in a safe place. You

can us€ the secoad backup set as a work coPy. If you need Inore

safety, you can make additional backup copies.

Formatting a Diekette

Everl brand new diskette must bc formatted before you can use it. This only

needs to be done once for a nev disk. Formatting a disk a second time will

desuoy any data previously recorded on the disk. To format a diekr you nust

use the SAGE4UTL progrrrn, rhich is on the bootable CP/M-68K disk, disk

c.

If you have tro floppy diskette drives, you can keep your system disk C in the
left-hand (#1) (or upper) drive, and put the diskette that you want to format
in the right-hand (#5) (or lower) drive. If you have ouly one drive, you must

SAGE CPN-68K v.,,,,,
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Irctah.tion of CP/M-68K
Fonnrr'ding a Diskat,

lemove diskette C from the drive

replace it with the diskctte that you

Following is the dialog You will go

should now look as follows:

after you have loeded SAGE4UTL' and

want to format.

through to format a disk. Your screen

l*

F ,^ru.uTL<cr>

(At this point, you may tremove diskette

deeire.)

C from your left-hand drive, if You

S c t c c t  | l o n u  o p t i o n  < C ?  t o  r r i t ) : . . .

lcr c

F t

or, if diskette is in the left drive then

F , -

(At this point, you should place your blank diskette in the left-hand or right-

hand drive.)

F c o d y  t o  f o r r r t  d i r k  i n  L E F T  d r i v c ?

F ,

The computer will then priat

formatting your diskette:
the follo*ing pattern on the screen while it is

SAGE CP/M-&8K vry.,,u.n
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Installotbn of CP /M - 6 8K
Fornatting o Elas}l,tte

A!,

F o r r t t l r r . g . . .

V r r i f y i n g . . .

Finally, you will be asked if you have more diskettes to format. U you do,

simply type Y (for Yes) and insert the next disk. If you have formatted all of

your disks, replace diskette C in the left-hand drive (if you have removed it),

aad press N for No. Finally, type a carriage return, which will cause the

SAGE4LITL program to exit to CPiM-S8K.

Copying a Diskette

SAGE has provided a special program to copy your distribution disks. The

FCOPY program will allow you to copy a diskette, eyen if you have only one

floppy diskette drive.

Warningr FCOPY is designed to be used only as e distribution
disketta backup program. It will not work properly if you

reconfigure your floppy drives to be anything besides

drives .Ac and B:.

To use FCOPY, you must executc it, ooce from your distribution diskette.

FCOPY is cxecuted with the following command:

F@PY <cr>

FCOPY wiil then print the followiag messages:

FCOPY - Floppy Dlrkrttr  Copy Progran

Door your ryrtrn hovo tro f loppy drlver?

SAGE CPfivf-68K x.r r!r.
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Irzstalbtbn of CP /M - 6 SK
Copylog a f,,;uktt'c

U you have tvo floppy dishette drivcs

Pre$ N if you only have one floPPY

following:

on your computcr, pre$ the Y key.

drive. l.{ext, FCOPY will print the

I n r o r t  d i r t r t t c  t o  c o 9 v  i n  L E F T  d r i v .  o n d  P r e t 3  o n y  l o y :

Insert the diskette that you want to back uP, and Press any kuy on

keyboard. If you have only a single floppy drive, FCOPY will then begin

copy. U you have two drives, FCOPY will print this message:

lnsert your blank diskette, and press any key. FCOPY will then begin the

copy.

If you have one diskette drive, FCOPY will ask you to swap diskettes after it

has copied about 32 tracks.

The Startup FiIe

CP/M-O8K has the ability to execute s€veral commands automatically

whenever you boot up. As distributed, CP/M is configured to erecute the

script frle STARTIIP.SLTB. Typically, cotnmands to initialize RAlt[ disk and

set the type of terminal you are using are placed ia the startup file. Below is

the startup file distributed with CP/M-68K, with comnents describing the

purpose of the commands:

To initialire RAM disk, you can place the following line in your startup frle:

r l i l l  E :

SAGE CPfir{-68K rry nu .
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Instnlhtion of CP /M - 68K
Ttu Stol'{lup File

If you heve configured RAtr{ disk to be e drive besides E:, you must change the

E: in the INIT command.

Terminal Type Configuration

Now that you have made backup copies of yciur distribution diskettes, you are

ready to tell C,P/M what kind of terminal you have. This step is optional, but

rgany of the SAGE utilities will work better if they know what kind of

terminal you ele working with.

The termiaal type is set by editing the STARTIIP.SLTB startup command file.

The first line in the frie as distributed is:

{ l

I
J

.rt:
l

.lrl

i

11

q

j

$

5
-Jil

B

t . t .nv TERY du*

This says that you are using a dumb terminal, with no special features' You

must change the 'dumb' into the type of terminal you are using. The frle

TERMCAP contains descriptions for all of the terminals known to CP/M. On

the next, page is a list of common termiaals ln TERMCAP:

There are many others - see the frle TERMCAP for a complete list. If you

don't find your terninal in TERMCAP, it is possible to add a new type.

SAGE CPfir{-68K vry ntt
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Scction 3

Configuring CP lM-68K with Sage4utl

SAGEIIITL is a uti l i ty program provided by SAGE fot CP,/M-68K, for both
SAGE n and SAGE fV computers. It aUo*'s yi rr to redef-rne system
parameters for the various devices: terminal, printer, disks, etc. Most of the
parameters will rarely need to be changed. Changing the floppy format to

read diskettes written on other computer systems is a frequent use. Changing
the serial port characteristics, such as baud rate, is another colnmon use.

SAGE4UTL also provides facilities to format flopFy diskettes and copy
bootstrap programs. F<rr those of you vho have a Winchester disk,
SAGEgLiTL can rnove the heads of your disk to a parking track, aliowing 5'ou
to move your cornpuier without endangering the data on the Winchester disk.

The CP/M-08K version of SAGE4UTI is almost identical to the version

found on the Pascal p-System. The major d.ifference is that there rte sorBe
options specific to CP/M-68K.

SAGEIUTL runs under both Single-User and Multi-User CPA'I-88K.
However, under Multi-User, many on-line chaages may not be allowed. The
changes that are allowed depead on your user capabilities; if you are
configured as a system manager, you can change almost anything. Other users
can only change the configuratioa of devices tbat belong to them.

Running Sage4utl

SAGEILITL is executed by typing its name at the CPIM-S8K prompt:

SAGE CP/M-68K ...' r'. r3

llr
:  i :1

I

SAGE4UTL <cr>

J



ConfiEtr*ry CP /M- 68K ulith SogeJutl
Runnhry Sogeltfr

After a few momentg, your terninal
the top-level menu:

screen will display the following, which is

If you have a SAGE tr (no Winchester disk), option E (Prepare Drives for
Shipping) *ill not be displayed.

SAGE4UTL iras rnany menus. The menus are organized in a tree structurel
'where there are certain options which take you down a level in the tree, to
another menu. Selecting options from z menu is done by pressing the
corresponding letter. Either upper or lower case ma]' be used, and no (cr)

carriage return is required after the letter. Pressing carriage return causes you

to return to the menu the next level higher in the tree. In other words, (cr)

causes you to retrace the path you took to get to a menu.

Any time SAGB1UTL is asking you to select e menu item, you Iney press the
exclamation point (!). This takes you instantly back to the top-level menu.
If you have made any changes, )rou will be asked if you want to keep the

changes before you are returned to the top-levet menu.

On-Line Configtrotion

Top-level option 'A' allows you to make on-iine changes to the CP/M-68K
configuration. These changes take effect as soon as you leave SAGBIUTL, but

they wiil be gone the next time you reboot CP/M-68K . Also, a few changes
are either not allowed or have no effect when made on-line. This option is

most useful for changing device characteristics, such as baud rate and parity.

The next section describes all of the configuration options available.

After you have made your changes, SAGE4UTL will ask:

l loke on!irr chonger?

SAGE CPA,I48K x,r rl.. .

SAC84UTI  Conf  iguro t  ion  Ut  |  |  i  tY

A  -  O n - l  i f t .  C o n l i g u r o t i o n

E  -  l l O S  F l l e  C o n f i g u r o t i o n

C  -  T l o g y  F o r n p t t r r

0  -  B o c t r t r o p  C o p y

E  -  P r c p o r r  D r i v c r  l o r  S h i p p l n g

S o t o c t  l l c n c  o p t i o n  < C - R  t o  o x l t ,

v c r r l o n  2

I  t o  l . o v e > :

i &

l4

c4

"{'i

l
l r

I
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Configuring CP /M-68K ulith Sagelutl
Running Soge|uJl

Prersing tbe letter Y will cluse the changes to take efTect, end pressing N will

discerd your changes and let you start over again'

Any on-line changes to the terminal configuration ere double-checked by

SAGE4UTL. This is because cheuges rre applied imrnediately, and xoay

garble the fofiowing termiaal output until the corresponding changes are made

to the actuai terminal.

Bioa File Configrrotion

Top-level option 'B' allows you to make Permanent changes to the

CP/M-68K configuration. These changes will not take effect until you reboot

CP/M-S8K. The BIOS file contains the program that interfaces CP/M-68K

to ihe iaput and output devices on the SAGE computer. It is loaded into

mesrory ever) time you boot CPIM-68K.

After selecting option B, you will be asked for the name of the BIOS frle to

configure, with the following prompt:

The normal name of the BIOS frle is SAGEBIOS.SYS. If the BIOS frle is not

on the current disk, you can put a disk letter at the front of the filename- For

example, you can specify the BIOS fiIe on drive ,4u as .&SAGEBIOS.SYS'

After you type the file name in, SAGE4UTL will tr,v to find the frle on the

disk. U the frle is found, the following lgessage will apPeer:

E I O r S  v o r r i o n  x . y  h o e d o r  r o o d  t u c c . r r f u l  l y .

s i z e  i n c l u d i n g  b u f f o r r :  r x x  b y t r r .

Prctr <rD(rca> to conl i  nuo:

Pressing the space bar will Put the top-level

screen. See tOonfiguration' below for the full

changes to your master diskettes.

SAGE CPA,{-68I( '.rv rrrr

configuration menu on
details. Do not make

the
l i i e
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Confis,Lina CP /M- 68K vith Sagelutl
Rutning Soglvtl

tr'hppy Forrnotter

Top-level option 'C' allows you to format floppy diskettes. Brand new
floppies must be formatted before they may be used. Once a lloppy is
formatted, howerer, Jrou should neyer have to format it again.

WARMNG Formatting a fioppy diskette will destroy any information
already recorded on it.

After selecting optiou C, the screen will clear and you will be asked il you
want to format the left-hand floppy or the right-hand flopp,v. If the fioppy
drives on your computer are mounted verticaliy instead of horirontally, the
left-hand drive is the top one. This is tbe message that you will see:

D o  y o u  r o n t  t o  t o r u r l  t h e  L o l t  o r  R i g h t  c l r i v c  ( L  o r  R ) Z

You specify the left-hand floppy by pressing the letter
floppy by pressing the letrer R. Next, you will see this on

L. or the right-hand
the screen:

<type o l  f loppy  i r  r t i tp loyod hr re>

Ar r  you  r .ody  to  fo r t rF t  th .  d i .k . t ro  In  the  <LEFT or  RISIT> dr ivc?

Pressing the letter Y will start the format, and pressing N riil allow you to
change your mind and not format anything. You should make sure that the
correct diskette is in the correct drive. Just to be safe, it is a good idea to
rertrove youl system diskette from the computer before starting the format.
Be sure to put it brck in when the format is done!

While the diskett€ is being formatted, a single dot is priated on the screen for
eYert track that is formattcd. After the diskette is formatted, every track will
be verified by reading it back. This ensures that the format operation was
successful. As an example, this is what will appear on the screen during a
format of a standard SAGE 8-sector, 80 cylinder (180 uack) diskette:

16 SAGE CPA[-68K try .,,',t .
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F o r n n t t i n g . . .

V e r i l y l n 9 . . .

c onfisurins cP / M - u t"*Y*;y"#,

A.fter the disi:ett.e has been formatted, the following lDessage *-ill appear:

pressing the letter y will allow you io formai another diskette. Pressing N

will take you back to the maia SAGE4UTL menu'

It is important not to abort SAGEIUTL (by typing Control-C) while a floppy

is beiag formatted. This is because sAGE4UTL changes your logical channel

*"p *hile it is formatting the floPpy. If you abort SAGE4UTL h the middle

of a format. it is possible that the floppy drive will be mapped to the wlong

'*hannel, causing a crash of CPiM-68K'

Problems that may occur whiie formattir,g are usually problems with ti:e

floppy diskette itself. Here are some problems that you may encounter:

l. you cannot format a diskette that is nwrite protectedn- Check to see

if a small tab is stuck over a notch in the side of the diskette. This

generally (but not always) means that the disk is write-protected'

Rumo"" the label if you *" ,or" that you want to destroy information

that is oa the diskette'

The diskette itself may be damaged. Check for obvious gcratches, dirt

or other indications that the diskette is defective. Sometimes eYen

brand new diskettes will not format'

If none of the diskettes in a box will format, you may have purchased

the wrong kind of diskettes. Diskettes used by SAGE computers

should Ue labelled Double Sided, Double Density, Soft Sectored'

es/loo TPI.

Another comlnon problem is that you have not seated the diskette

properly in the drive. The latch shc,uld make a clear, crisp sound as it

"lo*.u. 
If it doesn't, open the drive and reseat the diskette'
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Confisrtins CP/M-68K aith Sqelutl
Boo/rlfr'tp Copy

Bootgtrtp Copy

Top-level option 'D' dlows you to copy the CP/M-68K bootstrap Proglarrl
to a floppy diskette or e w*inchester disk. This must be done for a aer
,llqkette, or for the Wlnchester diskn before you caD boot from the disk. Tbe

Cf',iM-E8K boorstrap prograrn is stored on blocks 0 through 4 on a dish.

Since this area is normally not accessible to CPfvI-68K because it is part of

the CP/M reserved tracks, a special procedure is required.

The same bootstrap program is used for both floppies and Winchester dishs.

There is, however, a separate bootstrap for Muiti-User CP/M-BBK. The

distribution diskette contains both bootstraps, named BOOT.SYS and

MUtsOOT.SYS respectively.

When you select option C, the following question will be asked:

S o u r c c  f i l a  o r  d r i v 6  q l r t 1  C R  q u i t s > :

SAGE4UTL must know where to find the bootstrap program. You can either

read the bootstrap lrom blocks 0 through 4 of an already bootable disk' or you

can read it from a file (normally BOOT.SYS or MIIBOOT.SYS). To read the

bootstrap from e bootable disk, just supply the digk letter. For example, if

you entered ',{.:' the bootstrap would be read from drive,4':.

After the bootstrap has been successfully read, you will be asked:

D e c t i n o t i o n  l l  l r  o r  d r i v e  ( J u c t  C i  q u l t : > ;

Again, you can enter either a disk letter, or a filenatue. Normally, you rill

supply a disk letter (be sure it's followed by a colon), but you can create a ncrr

bootstrap fiie by supplying a filename.

After you heve *ritten the bootstrap to a disk, you can then boot fron the

disk. For a successful boot under Single-User, the disk must also have the

frles SAGEBIOS.SYS and CPM.SYS. Multi-User requires only CPM.SYS.

SAGE CP/M-S&K r.' r'r. .
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Contigurirry CP /M-68K alith Sa4elutl
Boobtrop CoPy

Prcpore ffruee lor ShipVinA

Wlenever you -o"J tour SAGE fV computer, the heads of the r$/inchester

disk drives should be moved to a track beyond the normal reeording area of
the disk. ThL" tshipping trackn is specified in the low-level Winchester
lnf  l : r : i ' . r i r ,  { l r  ;  ibed }ater) .  This protects the d: ta s ' : r face whi le you ere
moving or shipping your computer. Once the heads 8re positioned over the
shipping track. no further accesses to the drives should be made. Power down
the qvstem when SAGE4LTTL tells you it is safe to do so.

The SAGE 40 megabyte Winchester disk automaticall.v parks the heads of the
disk when the power is turned off. Because of this, it is not necessary to use
this option before shutting down your computer.

The following rnessages wiU appear when you select top-level option E:

D r i v e  I  p o r i t i o n . d  f o r  r h i p g i n g .

D r i v r  I  g o r i t i o n e d  f o r  r h i p p i n g .

.

Foody to poror ryrtm doan.

Pr r r r  the  roocc  bor  to  cont inuc :

The option to continue is provided in case option E is selected accidentally.
You should not press the space bar before turning off the power to your
computer. The drives should be prepared for shipping any time the system is
moved. To be safe, you should also prep8re the drives for shipping every time
you power your system down.

Conliguration

The configuration control
Configuration option or the
you several options:

manager is entered from either the On-iine
BIOS File option. A menu will appear, offering
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O n - t  i r  C o n f i g u r o t i o n  C o n t r o l

A  -  T e m i r r c !

B - Rerotr Clronnol

C -  L r l t  F l4 ry ry

D  -  R i g h t  F l o p p y

E  -  R A I  D i r k

F  -  F r i n t o r

G  -  E x t r o  S o r i o l  P o r t  , 1

f t  -  E r t r o  S o r i o l  ? o r l  J 2
|  -  € r t r o  S . r i o l  P o r t  l f

J  -  E r t r s  S c r i o t  P o r t  f r l
X  -  P o r o l l e l  P o r t

L  -  e N  D i r k  D r i v c  C o n f  i g u r o t i o n

l l  -  L o r  r - o v o l  C o n f  i g u r o t i o n

ConfiErrirzg CP /M- 68K uith S agelutJ
Configvrotion

This is the top-level configuration menu. Normally, Iou will be most
interested in options A through K, as these options control the physical
characteristics of the various SAGE devices. Option L, Low Level
Configuration, allows you to alter some lo'w'-level characteristics of the
floppies and Wiachester disks., and configure the CP/M-68K specific
information"

In many of the menus that follow, an asterisk will be found after one of tbe
menu options. The asterisk (*) sho'ws you which of the possible options is
currently active.

Option A: Tcrminal Configarotion

The Terminal Configuration option lets you alter the configuration of the
console terminal. The Terminal Configuration Control menu appears when
you select this option:

Option 'A' allows you to set
menu aPPeaF when you select

the baud rate of the terminal. The following
this option:
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T r n n l m l  C o n f  i g u r o t i o n  C o n t r o l

A  -  hnn lno l  boud rs to

B - lonni nol por I  ty

C  -  T r r n i n o l  r t o p  b i  t e

D  -  h r m i n o |  d o t o  b i t s

E -  E IOS l .on /Xo l l  hond l lng

F - BRTAX to d.buggGr

D I P  S : i t c h

D t P  5 r i  t c h

1  r t o g  b i  t

E  d o t q  b i  t i
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Conligurirq CP/M-6SK lu..rith Sascldl
Configrotion

l oud  tq te  Se l l c t  lon

A -
E -
c -
D -
i . -
F -

t92ee bouct

9600 boud

4E08 boud

24Og boud
'.8r.1 t^:u,,

lE86 boud

1200 boud

6,0B boud

f,Oe boud

29€ boud

150 boud

l t O  b o u d

75 boud

56 boud

0 l P  S r i t c h

Lr

you can select the appropriate baud rate by pressing its corresponding letter"

Ttre asterisk shows you the cunent setting.

The DIp Switch setting for options A and B rneanr that the terminal baud rate

and parity is automatically set froro tbe setting oi the GITOUP A switches on

the back of the computer. Refer to section II.04, nDiP Switch Settingsr, in the

SAGE GETTING STARTED h'IANUAI. ThC DIP SWitCh OPtiON iS

r'Bcommended bY SAGE.

Option 'B' lets you set the parity of the terminal. This is the menu you get:

(The asterisk marks the current selection.)

P o r i t y  S e l e c t i o n

A - Evon por I  ty

E  -  O d d  P o r i t Y

C  -  0 l r o b l r d  P o r i t Y

D  -  D I P  S r i  t c h

If the baud rate setting (option A) ir DIP switch, then the parity setting must

also be DIp switch. SAGE4UTL will not let you set the parity if the terminal

baud rate is set to DIP switch. The DIP Switch option is recommended by

SAGE.

Option 'C' allows you to set the number of stop bits for each byte transmitt€d

ot", the termiaal cable. You get this ltrenu when you sclect C:

SAGE CPIM-68K v.t I'r. 2 t
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Confisri*g CP/M-68K ru;ith Sagelutl
CornSgr.ation

S t o p  t t t  S e l r c t l o n

A  -  |  r t o p  b l t
x  -  t - 5  r t o g  b i t r

C  -  2  t t o p  b i t f '

a

The usual setting for stop bits is t. If you are running your terminal at a
baud rate less than 300, the usual setting Ls 2 stop bits.

Option 'D' allows you to set the number of data bits in each hvte transmitted.
This is the menu you get:

0 o t o  E l t  9 r t r c t i o n

A  -  5  d o t o  b i t 3

B  -  6  d o t o  b i t r

C  -  7  d o t o  b i t s

D  -  I  d q l o  b l t t a

The number of data bits is ahoost always 8. This should be changed only for
special applications.

Option 'E' lets you set how console output stalling is handled. Under
CP/M-S8K, console output may be temporarily stalled by typing Controi-S
(Xoff)' asd resumed by typins Control-Q (Xon). There are two ways that
this is implemented under CP/M-68K: CPIM-68K handles it itself, or the
SAGE BIOS handles it at intenupt level. You can specify which method to be
used with the SAGE4UTL progr:un.

CP /NI-CSK Stalling. The default method of staliing output to the
terminal is to let CP/M-SSK itself handle the stall and resume characters.
CP/M-08K constantly checks the keyboard while it is eending data to your
terminal. If a Control-S is typed, output to the terminal is stailed by
CP/M-SBK until you type Control-Q. This has the advantage of letting
CP/M-S8K decide when to recognire Control-S and Coatrol-Q as stall 8nd
resume characters. This is important, because certain text editors (such as
Mince) and other progralDE use Control-S and Control-Q as command
characters.

The disadvantage of this method appeam when you ere running a terminal at
Iess than 19200 or 9600 baud, all you night with Multi-User Cp/M-69K.
Since characters to be sent to the terminal are stored in a buffer before they
ere actuelly scnt, CP/M-08K is running ahead of the terminal at slower baud
rates. This metxt that if you type Control-S, up to 256 charactcrs may be

22 SAGE CP/M-ASK xu rfr. .
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C onti,gu,rina CP /M - 6 8K w;th S agelutl
Contiglurltion

scnt before the stg,lling actually occurs-

BIOS Stdling. Thb is the optional nethod of stalling output to the

termiael. rrl/hen using BIOS stalling, CP/M-68K never sees Control-S and

Control-Q charecters. All stalling of console output is bandled et interrupt

Ievel by the SAGE BIOS. The advantage of this method is that the stalling

always occurs immetiiatel,v, ratiier than after tbe entire terninal output buffer

has been transmitted to tbe terminal. The disadvantage is that Control-S

and Control-Q wil l never be sent to a program, which means that progril&s

such as Mince that use Control-S and Control-Q as command characters wil l

not  work proper ly.

Option 'F' controls whether the BREAI( key on your terminal is ignored, or

causes a return to the SAGE Debugging Tooi" Pressing F toggles the setting

between On and Off. U set to Off, the BREAK key is ignored. If you set this

oprion to Off. you can turn off the terryi-uai whiie your conputer is executi.ng

e program, without causing the program to be continuously interrupted by the

powered down terminal.

If yor: .et the option to On and accidently hit the BREAK key, leaving you in

the deougger, Iou can continue without damage by typing tbe debugger

command GO.
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Qption B: Renok Channel

The Remote Chund is configured in much the se'ne tnannet as the terminal:

Rcrn to  Sr r io l  Chonne l  Cont ro l

A - Rrrpto boud roto

I - Rern tr pqr i  ty

C  -  R r r r o r c  t t o p  b i t t

D  -  R s r n t .  d a t o  b i t l

E  -  Xonf io f  !  lo r  inpu t

f  -  l q 6 r i l s f  I  f o r  o u t p r , t

G -  OSR po l  I  lng

f l  -  D S F  p o l l i n l  i n l c r v o l

9600 boud

Evrn  por  I  t y

1  3 t o p  b i  t

7  c l o t q  D i t $

o t l

o t t
On

163E4

The baud rate, parity, stop bits and data bits menus for the Remote channel

are neatly identical to the terminai menus, except t irat there are no DIP switch

selections for the Remote channel. Additional settings for the Remote channel
are Xorr/Xoff for i:rput and output, and DSR polling. These are described
below.

Xon/Xoff Protoc,ol. The Xon/Xoff protocol is a method used to keep a

computer receiviag data over a serial cable from losing data if the incoming
data cannot be processed as fast as it comes in. A typical case is when data is

being transferred over a serial link to your computer to be stored on a

diskette. The data buffer could fill up and overflow while the computer is
writing the previously received data to the diskette. This is the Xon/Xoff on

input option.

Another exanple is when the receiving device is a terminal. The user might
want to stall output temporarily to allow time to read what is on the screen.

Since: Xoff is Control-S, you can type Control-S to stall the output to the

terminal, and Control-Q (Xon) to resume. This is the Xon/Xoff on output

option.

When using the Xon/Xoff protocol on input, your computer (yoo, in the case

of a terminal) will send an Xoff character when the receive buffer is nearly full
(240 out of 255 bytes of data). This leaves some room for the transmitting end

to respond to tbe Xoff by stopping transmission. Your computer will then
process the characters in the input buffer. When the amount of room
available is ll2 of the buffer (fZa bytes), the Xon character is sent to turn on

transmbsion agaia.

This protocol can only be used when the Xon/Xoff characters are never

contained in the data. Thus, this method will uot work when transmitting

binary data.

21 SAGE CPfiI-&SK v.r t'r. .
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The Xon/Xoff protocol may be configured for either direction of transmission,
or for both directions for every serial device on the computer except the
terr"'inel. QP/M-O8K itself handles Xon/Xoff for the terminal.

Date Sct Berdy Protoeol. Sometimes you may s'ant your computer to
rece ive  or  serd  b ina : ' . ' da ta  over  a  ser ia !  i i l e  S ince  b inary  da ta  na ' , ' cnn ta in
Xon and Xoff characters, you can't use the Xon/Xoff protocol. In this case,
you must use the DSR protocol.

Wbenever a character is about to be transnitted over the serial i ine, the Data
Set Ready (DSRi l inr  is  checked. U the DSR l ine is not act ive,  a relaf  is
scheduled before the next text. The delay is controlled by option Il a;'d is the
number of 64000ths of a second between checks of the DSR iine. When the
DSR line is active agaia, the character is transmitted.

The Data Set Read,v line is used instead of the rnore common Clear To Send
line, because of a problem in the hardware serial interface. See section II.12,
nModem Port', in the SAGE TECHNICAT MAi\it'fAt for a description of this
problem.

DSR protocol is only available on the Remote channel, and not the terminal or
Extra serial channels. Protocol is not nornrally required with the terminal
channel, and Clear To Send protocol works properly with the Extra seriel
channeis.

Option C ond D: Left and Right Floppy Driues

These options allow you to control the configuration of the floppy drives at a
high level. Low level control of the floppy configuration is also available,
through the Low Level Configuration menu. The menu described here
predefines several of the most conmonly used formats. This is the menu that
is displayed:

SAGE C?fir{-68lf r.y rm. 25
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C onfigvrirry CP /M - 6SK with S age.(utJ
Configlrotian

L r f t )  F I o P P Y  D r i v r  S r l o c t l o n

A - SACI <tor$lc r ldod' !O trock (6']gk) '

I  -  SAGE { toub l .  r ided '  aC t rock  (JzSk)

C  -  l n l  f l t r g l e  r i d r d ,  4 O  t r o c k  ( 1 6 8 k )

D -  l ta  doub l r  t id .d ,  r t0  t rock  (32€k)

E  -  l * r t r o r i i  C o n l u l t i n g  l l n g l c  a i d c d ,  4 0  t r o c k  ( Z g e l )

F  -  l { o t r o r k  c o n t u t  t  i n g  d o u b l !  r i c i c d '  r 1 0  t r o c k  ( 4 6 e i ' )

C '  -  h e  t r r " :  C c i : g ,  i  t  ; r . i  5 ; ; l  '  9 ' ' c l '  8 v  I  r c c r  { f , a - i ' l  I

t {  -  S o f  l G c h  U n i v c r l o l  k d i r r i '  a r n Q l c ,  3 5  t r o c t r  ( 1 4 i ' | . /

|  -  S A C I  d o u b l .  r i c t o d .  6 9  t r o c r .  1 9  r c c t o r  ( E g S r )

J  -  N o t F 8 t o n d o r d  d r i v c  s o n l i g u r o t i o n

X  -  H o  d r i v c  o q u i P p + d

g0 track (90 tracks per inch) floppies Inay only be read on comPuters eqtipped

with g0 track drives. 40 track (18 tracks per inch) diskettes roay be read on 80

track drives, but can't be written.

Note only SAGE 80 track or 40 traek diskette formats Bay be

used to bootstrap CP/1v{-68K. The SAGE Debugging

Tool bootstrap command (IF) does not handle all of the

Inany formats which are configurable with SAGE4UTL.

Option J, l.{on-standard drive configuration, is'for display Purposes onlT and

-.y not be selected with this menu. You have a non-standard drive

configuration if you change any of the low level flopPy configuration

parameters, which are accessed through the Low Level Configurarion meau.

Option I, SAGE 10 sector format, provides 1S0K more storage on a dish' but

placing 10 sectors on a diskette is stretching the limits of the floPpy disk drives

and diskette media. You can select this format, but some computerc may not

be able to access 10 sectors Per track reliably'

Option E: RAM Disk Configration

RAM disk is a method of using some of your Progran memory (TPA) as a disk

device. This provides extremely fast response. as there is virtually none of the

latency associated with rotating disks, such as floppies and Winchesters. This

option allows you to configure the amount of RAI{ disk tou wtutt'

CP/M-68K b shipped with RAI'I disk disabied.

This is the RAI'I disk configuration menu:

SAGE CPft'{-68K xr' rt" '26
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tA I  D l rk  Coot iguro i lon  Cont ro l

A  -  TPA t i r r  (e  -  o l  I  f  ro r  l : r r ry )
I  -  lo r r  o f  iA la  d l tk  (9  -  d l rcb tcd)
C  -  l o p  o f  i A l t  d i r k  ( e  -  t o  B ! O S )

Confi$LitW CP/M-6SK uith Sagelutl
Confgwotion

You can sPecify the sire of RAI,I disk in t*o ways. you cau specify the
Program memory (fPA) sise in K bytes. in which case aII remainiag RAIVI
between the top of the TPA and the RAI,I disk top address is allocated as
RAI'I disk. Or, you can specify a specific base address at which RAI,I disk witl
start' If you specify a specific base address, the TPA sire in the menu will be
updated to reflect the TPA sire that will result from such a base address.
Your TPA sire should be at least 6{K. U it isn't, cp/M-EgK will not boot
properly.

It is important to leep in mind that the TPA sire is an estimate. When
CP/M-o8K boots, the TPA sire that you will actually have will be a few K
bytes less than what you have configured. The actual size is displayed by the
boot sign on message.

I yoo specify 
1 RAIt{ disk top address of 0, all memory from rhe base of the

RAI'I disk to the base of the BI0S will be used for RAM disk. This is the
norrnal setting. You cattr however, specify a top add.ress for RA},I disk.
specifying a base address of 0 disables RAIvI dirr..

Y]:l CP/M-O8K boots, the RAI,f disk is uninitialized. you must run the
9r/u Progran IMT to initialire the RAI,I disk directory, before storing any
files on RAkI disk. The best way to do this is to place the INIT command in
the STARTUP command file so that it is automatically executed when you
boot up.

Before you can access RAI'I disk, you must associa te a Cp fM drive with the
Rly digk. Bv, default, cP/M drive E: is associared with itara disk. If you
wish, you can change this with option ,L,, cp flvrDrive cor,figuration.

Option F: Pinter Configrurotian

This option is used to configure the physical device that the logical printer
device is associated with. Here are the possibilities:

(The asterisk to the right marks the current seleetion)
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P r i n t o r  P o r t  A r t a g r r t r n t

A  -  Rerp t r  r r r io l  chonno l

B  -  P o r o l  l o l  p o r t

C  -  E x t r q  t r r  i o l  c f r o n n c l  , 1

D  -  E v t r o  g r r i c l  c h o n n c l  f ?

E  -  E r l r q  r r r o l  c h o n n c l  , 3

F  -  E r l r s  r o r i o l  c h o n n c l  , 4

G  *  0 i s o b i e

CPIM-68K allows you to use eitber the parallel port, the remote serial port,

or any of the four extra serial ports (SAGE rV only). The use of each port

provides different advantages, as described below. Which port the printer uses

is determined with the SAGE4UTL program, main menu, option F, Printer

Configuration.

Parallel Port. [Jsing the parallel port proyides you with complete hardware

handshak.ing, and aliows you to send data to the printet at the fastest possible

speed. However, not all printers support a pataliel interface, and the iength of

a parallel cable is limited.

Remote Serial Port. This port allows ycu to send data to the printer at up to

19200 baud, and a serial cable may be much longer than a parallel cable.

Xon/Xoff handshaking is supported. Most serial printers support Xon/Xoff

handshaking, but for those that don't, Data Set Ready handshaking is also

supported with this port only. {.lnfortunate}y, the remote port was designed to

connect to Data Communications Equipncent, such as a moden., and most

serial printers are I)ata Terminal Equipment" This means that transmit and

receive wires in the printer cable (pins 2 and 3) must be reversed.

Extra Serial Ports. If you have a SAGE fV, these ports may be used. These

have the same advantages as the remote port, except that Data Set ReaCy

handshaking is not supported, and the transmit and receive wires do NOT

need to be reYersed.

Option G through J: Eztra Senal Channcl #1-#1

These options only have meaning on a SAGE fV. You can alter the settings

when using a SAGE II, but they will have no effect. The extra serial channel

setup menus are much like the terminal and remote channel menus:

SAGE CPN-68I( xry rrrr.28
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Note 200 baud is not a supported baud rate for the Extra serial
channels, even though this baud rate will appear in the
baud rate menu.

Option K: Por&el Port

This option controls the protocol of the parallel printer port. There are two
protocols supported; interrupt-driven, or scheduled poll ing. Here is the menu:

P o r o l  l c l  P o r t  C o n f i g u r o t l o n  C o n t r o l

A  -  t n t o r r u p t  ( v r  S c h c d u l a d  F o l  I  i n g )

I  -  P o l  l i n g  o t l r r p t s  b c f  o r e  d .  l o y

C  -  D c l o y  b c f o r c  r r - p o l  I  t n 9

On
500
236

Interrupt-d.riven protocol is preferred, as it involves the lowest overhead.

This is especially important under Multi-LTser, however not all printers

operate correctly in an interrupt mode. When the interrupt-driven protocol

ie used, data to be sent to the parallel port is stored in a buffer. When the
port is ready to transmit a byte of data, it will interrupt the computer and

fetch a byte from the buffer. W'hile the port is busy, the computer can be
performing other tasks.

The Scheduled Polling protocol is used for printers which use the Centronies

Parallel Port defrnition, but rely on the computer polling the Busy signal from

the printer to determine when the next transmission is possible. Rather than

causing the computer to wait in a tight loop for the Busy signal, the SAGE

uses a method called Scheduled Poliing. After a character is sent to the
printer, the BIOS will polt the Busy line a selected nutnber of times (optiou B).

U the printer has an internal buffer, it will probably be able to receive the next

character within a reasonably short time. U the printer is stiU busy after the

specified number of polling cycles, a configurable delay (option C) it scheduled
which releases the processor for other work. After each delay interval, the

SAGE CPft4-68K ".'"',ru .
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E r t r o  S c r l o l  C l r o a n r l  f r  C o n f l g u r o t i o n  C o n t r o l

A - Boud rqte

I  -  P o r i t y

C  -  S t o p  b i t r

D  -  D o t o  b i  t r

E  -  Ion lXof l  lo r  inpu t

f  -  Xon, /Xof  I  lo r  ou tpu t
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proccssor checks the Busy signd to s€c if the priater is still busy. In this

msnner, a normally polled printer will not completely tie up the processor.

Option L: CP/M b* Drive Configvralion

The SAGE implementation of CP/M-SBK allows you to configure the

characteristics of every drive known to CP/M. The follor*'ing characteristics

may be configured nith SAGEaUTL:

The physical device the CP/M drive is associated with. The number of

directory entries on the disk drive. The directory track offset. Tire CP/M

allocation block sire. Whether the drive is removable or fixed.

This is the Inenu that you get when you select optiori L:

C P n a  D i r k  D r i v e  C o n f i g u r c t i o n

A -  e /71  Dr  i vc  ond Dcv  icc  Ar roc  io t  ion

8  -  C P / U  C r i v c  P o r o r r c t e r s

Optiou 'A'. This option lets you assign a CP/M drive (such s A, G:, etc.)

to any SAGE disk device or RAI,I disk. The follon:ing menu appears when you

select this option. The menu shows the current configuration of each e" lM
drive.

SAGE CPfirI-68I( '.ry rorr .
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CPy'l  Dr ivo

A  -  0 r i v o

B  -  D r i v e

C  -  D r i v o

D  -  0 r i v o

E  -  D r i v c

F  -  D r i v c

0  -  D r i v o

H  -  D r i v o

|  -  D r i v e

J  -  D r i v c

| (  -  D r i v c

L  -  D r i v o

I  -  0 r i v c

N  -  D r i v r

O  -  D r i v r

P  -  D r i v o

D c v i c r  A i 3 o c i o t  i o n r

L E F T  f l o p p y  d l s h c t t o

R I G H I  l l o p p y  d i r k c t t o

l i n c h c r t c r  d i t k ,  p c r t i t i o n

I t i n c h c s t . r  d i r k ,  p o r t i  t i o n

RAX d i  rk

l l n c h r e t o r  d i r k ,  p o r t i  t i o n

l lot conf igrurod

l lot conf igurcd

l lo t  con f  igurod

i lo t  con l igurcd

l lo t  con t  igurcd

l lo t  con f  igurcd

lfot conf igurod

l lot con f igurcd

l lo t  con l  igurcd

l lot conf igurcd
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Selecting any of the options, A through P, produces the following rnenu for the
corresponding CP/M drive:

CPftl  Or i  vr cld De v icr Arroc iot ion

A  -  L E F T  l l o p g y  d i r k o t t c

B  -  R I G H T  f  l o p p y  ( t i t k . t t G  .

C  -  R A l l  d r r t

D  -  f , i n c h . s t . r  d i r k

f  -  D i r o b l c

The asterisk shows you the current assignnent for the CP/M drive. Selecting
any of the options assigns the CP/M drive to the specified physical device. If
you select option D, you will be asked for the Winchester partition number to
associate the drive with.

Option 'B'. When this option is selected, the current CP/M parameters for
each CP/M drive is displayed on the screen" Here is the standard drive
configuration:

After assigning z CP/M drive to a physical device, you must set
parameters for the device. If you have not yet done this, a conliguration
of the followiag form is displayed for the drive:

x  : '  D l i yc  x r  CP/ t l  pors rp tc r r  no t  con f  igurcd

SAGE CP/I,f-68tr( '.ry rrrr

the
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A  -  D r i v c

t  -  D r i v c

C  -  D r i v c

0  -  0 r i v c

E  -  D r i v c

F  -  D r i v r

G  -  D r i v c

H  -  D r i v c

|  -  D r l v r

J  -  0 r i v c

K  -  9 r i v c

L  -  D r l v e

l l  -  Dr  i vo

N  -  0 r l v c

O  -  D r i v c

P  -  0 r i v c

O f f r c t :  2 ,

O f f r o t :  2 ,

O f f s c t :  1 ,

O f f r c t :  1 ,

O l f  s o t :  9 ,

O f f r t :  l ,

l{o dov i cc

X o  d c v i c r

f{o <lcv i cr

t lo dcv icr

No <lrv icc

. l{o dcv i ca

lfo dcv icr

Xo drv lc r

llo dCv ica

llo dov icc

E n t r  l c e  :  6 , 1 .

E n t r i e s :  6 4 ,

E n t r i c r :  2 3 6 ,

E n t r  i o s  2 5 6 .

E n t r i c s :  1 ? E ,

E n t r i r c : 2 5 6 ,

or roc  i  o  tod

o s t o c a o t r d

orgoc  i  o  tcd

o3roc i  o tcd

oasoc  i  c  tcd

orsoc  i  o tcd

orgoc  i  o  tcd

o33oc I  o tcd

o3rgc i  a tcd

o tgoc  i  q t .d

B f  o c k  g i z c :  2 O + 8 ,  R c n o v o b l e

E f  o c k  s i z c :  2 8 . 8 ,  R q r m v o b l e

B l o c k  t i z c :  i 1 0 9 6 ,  F i x c d

B l o c k  c i z c :  4 0 9 6 ,  F i x e d

B l o c k  s i z c :  2 0 4 8 ,  F i x c c t

t l o c k  s i z c : 4 e 9 6 ,  F i x o d
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To configure a drive, simply type its letter when the configuration lines are
displayed. The following Inenu will appear:

Option 'A' lets you set the allocation block sice in bytes. A menu allowing you
to select one of 1024, 2048, 4096, 8192 or 16384 bytes is displayed. The
standard value for floppy diskettes and RAI'I disk is 2048, and the normai
vaiue for Winchester disks is 4096. The selection of the allocation block sise
depenus cin roln the:;rxe of t i lr r i isk in que:tlrri, arrd tbe efficiency of disk
accesses. The follos'lng table shows the largest disk that may be represented
by each aliocation block sice:

A l l oca t i on  S i ce
llaximulr

D ie l c  S i ze
Nurnber of

61.Z-byte  B locke

CPA 0 i  rk  Dr  l vc  t  n lo rnc t  lon

A  -  A l  l o c o t i o r !  b t o c k  r i t e

I  -  0 i r o c i o r ' -  : r o c r  o l f t e t

C  -  N u t b c r  o i  d i  r c c t o r y  a n t r  i e s

D  -  L o d r o  t v p c

n+8
a

64

Rrmvob lc

t
P

;
*

t

!C

toz4
20,44
4094
alg2
1e344

266K
e4I{

1281I
2AeU
512U

6 1 2
L97o72
242l.44
5242a4
1044576

The larger the block sire, the more efficient disk aceesses will be. However,
disks are allocated only in multiples of blocks. Therefore, an entire block will
be allocated for eyeD a small frle. For example, if your block sice is 16384
bytes and you creaie a file with 5 bytes in it, f6379 bytes are wasred.

Option 'B' lets you set the directory track offset. Thi^e is normally 2 for floppy
diskette drives, 1 for Winchester drives, md 0 for RAI,I disk. The directory
track offset allows you to reserye space at the begianing of the diskette for the
bootstrap progran.

Option 'C' Iets you specify the number of directory entries that a disk has.
This number is allocated in multiples of 32. The gtandard configuration is 64
directory entries for floppy diskettes, 256 for Winchester drives, and 128 for
RAI,I disk.

Option 'D' lets you specify whether a disk is removable or fixed. This is very
important. If you specify a removable disk (such as a floppy diskette) as fixed,
and then swep the removable disk with another disl, CPIM will read incorrect
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data from new disk. Ttoly fired disks such as lrlfinchester disks and RAlv{ disk
shonld be specified es fud, however, as this increases disk throughput.

There is an importrnt fect to keep in mind when you are configuring the
CP/M drive paranet€rs. These parameters are actually associated with the
physical device that the C"A,I drive is associated with, and not the CP/M
drive itseif; you are really confrguring the physical device and not the CP/M
drive. This rneens that once you configure a CPIM drive, the physical device
a-ssociated with the drire n-iU keep that configuration! even if olher CP/M
drives are subsequenrll' associated wit,h the physicai device.

Low Level Conliguration

Low Level Configuration is provided so that you can make changes to the
SAGEBIOS channei map, and to physicai disk der-ice characteristics. Aiso,
there b sone CFA'l-S8K specific information that you can configure.
Caution: changes should only be made on a completely backed up system.
This is the Low-Level Configuration menu:

L c  L r v c l  C o n f i g u r o t i o n

A - t lOS Clrcnnol lrog (chomrtr 0 to l !)

t  -  S IOS Chonna l  lop  (chcnnr l r  16  to  5 l )

C  -  L r f t  F l o g p y  D r t o i l r

D  -  l i g h t  F l o p p y  D o l o i l r

E  -  Shorod F loppy  Dr tq i  l r

F  - . f i n c h . s t l r  l t  D r t o i t r

G  -  f  i r r h e r t r r  1 2  D r t o i  t r

l l  -  l i n c h t r t r r  1 3  O r t o i t r

|  -  ; i n c h e l t c r  f *  O r t o i  t r

J  -  O 6 r o t i n g  S y s t r r  I n l o n t E t i o n

K -  Aux  i  I  io ry  Ocv  i  cc  I  n f  onrp t  i  on

Optiotu A ond B: BIOS Chont:.r.l Mop

Options A and B allow you to reconfigure the BIOS Channel Mrp. The most
common changes made to the Channel M.p are for the hard disk partitions.
Refer to the section TBIOS Channel M"pn in Chapter 3 for a discussion on
how channels and devices ere mapped together.

SAGE CP/I,f-68If r.rr rrrr .
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Note

Below is the

Eitber online or BIos file changes may be made to the
Channel M"p. However,  onl ine change: to the Cp/\{  d is} :
chaanels are very dangerous, ard can cause cp/M-sgK
to crash. In particular, reassigning a channel to a larger
disk will cause a crash the next time the disk is accessed.
Reassigning a channei to a smaller disk is generally safe,
however. AIso, if you assign a channer that was not
assigned to any disk at boot time, all accesses to the new
dlsk will faii with select E*or. As a general rule, you
should avoid making online changes to disk channels.

channel Map configuration as distributed for cp/M-6gK:

BfOS Che.anel lta,p (o to 1E)

= Q

= Q

= O
= O
= O
= Q

= Q

= O
= Q

= 5
= O
= Q

= Q

= Q

= Q

= Q

o e
1 B
2 S
O T
4 U
5 V
a w
7 X
A Y
9 Z
o o
1 l  1
o 2
o 3
o 4
o 5

A
B
c
D
E
F
G
E
r
J
K
L
X
N
o
P

Che,nnel  O dev ice =
Cbaanrs l  1  dev ice =
Channe l  Z  dcv i ce  =
Channel ,  3  dev ic ,e  =
C h a n n e l  4  d e v i c n  =
Che.nnel  5  dev ic ,e  =
Cha.nneL B dev i .c ,e  =
Cha.auel  7  dcv icr :  =
Cba.nne1 A dev icc  =
Channe l  g  dev i ce  =
Channcl  10 dcv iee =
Chgnnel  11 dev ice =
Channe l  12  dev i cc  =
Cbrauael  13 dev ice =
Cb . . ' ne1  L4  dcv i cc  =
Cba.nnel  lE  dev ic ,q  =

-  Chs .nne l  O  subdew ice
Channel  1  rubdcv icr :
Cba.nuc1 Z rubdevicc
Chaaac l  g  nubdev ic ,c
Cbaanel  4  rubdev iee
Ch.nnel  E eubdcv ic ,e
Cbannel  B eubdev ice
Channcl  7  aubdev ic .e
Cba.nnel  a  aubdev ice
Cbanncl g rubdevie,e
Cbs.nnc I 10 rubdev i  ce
Ch.nneL l l  rubdcv ic ,e
Chonnel  lZ  aub<iev icc
Cb 'nne l  1g  cubdev i ce
Ch.' 'nc1 L4 rubcicvie,n
Gha.nael 1E rubdcvic.c

SAGE CPN-68K rry rrri .34

{
;-

.*
h

I

q



Configuring CP /M-OSK ulith Sagelutl
L ow Lcuel { onfigtration

A Ch-nac1
B  Cb-qne l
C Chr,nnc 1
D Gbrnncl
E Chanrnel
F  Cb .nae l
G Cb-nne1
E Cbanucl
I  Channnl
J Cba.nne 1
K Cbsanel
L Cba.une 1
U  C b e n n e L
N Cha rne l
O Cbannel
P Cbcnnel

BIOS

16  dcw ic .e  =
17  dev i c .e  =
1 8  d c w i e c  =
1 9  d e v i c e  =
20 < icwice =
2 t  c i ew lc ,e  =
2 2  d e v r c e  =
23  dev iee  =
24 < iev ice =
26  d rcv i ce  =
2e  dev i c ,e  =
27  dev i ce  =
2a  c i ev i ce  =
29  c i ev i ce  =
30  dev i c .e  =
3 i  d e v i c e  =

Chrnnc l  Xrp (18 to

O e Cha.nne I
I  n  Ghe.nnel
I S Cba.nne l
O ? Cha.nne 1
O U Cbenuel
O V - Cha,anel
O lt  Cba,nnel
O X Che.nne l
O Y Cba.ane 1
O Z Channel
O O Cha.nnel
O 1 Chs"nnel
O  2  C h a n n e l
O  3  C h a n n e L
O 4 Cho.nne L
O 6 Cha.nrrel

3 1 )

10  subdev i ce  =  O
LT  nubdev i ce  =  I
18  rubdnv i c ,e  =  7
19 aubdev ic .e  = O
2 0  n u b d c v i c e  = ' $
2L eubdev iee = { ' :
2 2  g u b d n v i c e  =  O
2 3  r u b d e v i c e  =  O
24 rubdrcv ice = O
2E  gubdev i co  =  O
2 A  e u b d e v i e e  =  O
27  gubdev ie .e  =  O
2 A  e u b d e v i c e  =  O
29  nubc iev iee  =  O
3 0  e u b d e v i c e  =  O
31  eubdev i ce  =  O

Every CFy'h{ drive is associated with a
following table shows the correspondence

channel  in the Channel M"p. The
between channel  and CP/M dr ive:

D r i v e Channe l

D r i v e  A :
D r i w e  B :
D r i v e  C :
D r i v e  D :
Dr i ve  E  r
D r i v e  F :
D r i v e  G :
D r i v e  E :
D r i v e  I :
D r i v e  J :
D r i vc  K :
D r i v e  L z
D r i v e  U :
D r i v e  N :
D r i v e  O :
D r i v e  P :

Optioru C 8 D: Left/Righ.t Floppy Contigurohon

These options allow you to change low level parameters of the floppy diskette
driver. Note that most of these selections reguire knowledge of floppy diskene
recording techniques and controller inforrrration. The low level f loppy
parameters are rareiy changed from the standard configuration, unless you are
attempting to read or wrise to a son-standard diskette format. These vaiues
are set for you automatically by the High Level Floppy Menu. This is the lor*'
Ievel floppy configuration menu:

SAGE CP/M-68I( xry re'
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1 0
1 1
L 2
1 3
1 4
1 5
1 A
L 7
1 A
1 9
20
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L o r  L e v o t  L c l t  F l o g p y  C o n f i g u r o t l o n

A  -  N u r b . r  o l  r i d c s

I  -  L r r r S c r  o l  c y l i n d r r g

C  -  S r c t o r r  p c r  t r o c k

0  *  b y t c s  p a -  t o c t o r

E  -  R c t r  r r s  b c f o r o  a r r o r

F  -  l l o t o r  o n  d c l o y  t o c t o r

G  -  D o t o  l c n g t h

H . - G c p 3 o o r q n c t c r

I  -  Gog,  3  fo r  fo rnx t

J  -  P o t t c r n  f o r  f o r n r c t

X  -  S k c r  l o r  f o r n r c i

L  -  l B l  t r o c t  t o r n p t

t l  -  i a C l  1 6  i a c t r , / r r o c k

N - R75d 4E on 96 TPI

O  -  R c o c l  o f t c r  r r i t c

P  -  |  g n o r c  c r  r o r  s

2
89
E
1 1 .

a

9600
r ( (

42
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Option 'A': This asks for 0, I or 2 sides. I and 2 ate specified for single and
double sided diskettes, respectively. 0 is specified if your computer is not
equipped ni th the diekette dr ive.

Option 'B': Thrs asks for the number of cylinders on the diskette. Cylinderr,
and tracks are often used in the same context. A cylinder represents a head
position which may access a track on each side of a double sided diskette.
Common values for the number of cylinders are 35, 40 and 80.

Option 'C': This Ls the number of sectors per track. Typical values are 8
512-byte seetors, or 16 256-byte sectors. It is possible to format a diskette
with l0 5l2-bJ:te sectors per track, giving you an extra 1024 bytes per track,
but this stretches the limits of the floppy drives and may not work well on
some systens. l,iote that the G.p 3 parameter and G"p 3 for Fornat
parameter must also be modified for a specific Sectors Per Track and Bf ies
Per Seci,or combination.

Option 'D'r This is the number of bytes per sector. This is aln'ays a power
of two, and is usrially 128, 256 or 512 bytes per sector. Note that the Gap 3
parameter and Grp 3 for Format parameter must also be modified for a
specific Sectors Per Track and Bytes Per Sector combination.

Option 'E': This Ls the number cf t imes the floppy diskette driver retries a
read or write operation when an error occurs. An error code is returned only if
the error is still occurring after the operation has been retried the specified
number of times. CP/M-68K is normally shipped with 3 retries, but this rriay
be increased to attempt to access data on a marginal riiskette.
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Option 'F'r This is the period of time that the floppy diskette driver will
rait for the drive motors to come up to speed. The delay should be given as
the number of t/64000ths of a second to delay.

Option 'G': This is the Data Length. This paraneter is used by the
controller when the sector sire is less than 250 b.vtes per sector. In these cases,
the Data Length is the number of  bytes per sector ( typical ly f?8j .  Fol  a l l
other cases, the Data Length should be set to 255.

Option 'II ' : This is the Gap 3 parameter. See the next option for rDore
details.

option 'f 'r This is the Gap 3 for Format parameter. This and the Gap 3
parameter are required by the floppy diskette controller for read and nrite
operations to avoid the splice point between the data field and the ID field of
c.ontiguous sectors on the diskette. The value depends on the combination of
bytes per sectot, sectors per track, and density selection. Suggested values
fron the controller documentation are:

Denei . ty BPS SPT Gap 3 G a p g f o r F o r r n s t

S ing le 128
L2A
26e
6LZ

256
266
6L2

t 2
50
ao

7
1 g
24
70

1 0
g2
42

1 a
1 A

a
4

1 8
1 A
a

I
26
48

135

DoubIe

Option 'J'l This is the pattern that every byte on the diskette is initialired
with when the diskette is formatted. The value required by CP/M-68K is E5
hex.

Option tKtr This is a sector skew factor, and is normally rero. This specifies
how physical sector numbers are to be skewed across the track. Under certain
conditions, skewing sectors can improve performance. The l0 512-byte
sectors per track formats generally specify a 2-sector skew, which improves
performance when accessing the diskette over track boundaries, and improves
the soft error rate during reading and writing. On 10 sector IBM and liCI
forloat, the skew is reversed for side I because the tracks on side I are accessed
in decreasing order.

Option 'L': This sets IBM track format compatibility on or off. For double
sided IBM diskettes, data is stored in ascending track order on side 0, and then
back in descending track order on side 1. The normal SAGE method is to
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etor*, data on side 0 and then side I of each track before stepping the head to

the next cylinder.

Option M': ThLs wil l set the option to use a special sector nurnbering scheme

der,*lope,i by Network Consulting Inc. This seheme was implemented by NCI

for their  BIOS on the IB\ i  Personal  Comp:. ' :er .  I t  a l io* 's their  sof tware to

automatically distinguish betweerr their l0 sector per tra-k disketles an. the

normal 8 sector per track IBM standard diskettes" Sectc: are numbered from

I to 18, except the frrst sector on the device r*'nich is nurnOered 1.

Option 'N': Tl: is controls the feat,ure which allows reading of 48 track per

inch diskettes on a 96 TPi drive. The 96 TPI drive is st,epped two ph;-sical

tracks for every tiack nornally requested. Writing to a 18 TPI diske"te in

this manner is not allowed, because it is very unreliable.

Option tOt: Thi.s controls rereading sectors thar have just been writter,. This

Read after Write feature verifies that the contro'ller can read bael: the

information that was just s'ritten without det,ectable errots" This option slows

down the writ ing process, but should be left enabied to insure valid operation.

Opi;ion tP': This controls error reportins from the fl.oppy disxette driver

soft$.'are. If this option is turned off, all errors from the controller are ignored.

Errors should never be ignored in normal operation. This option is provided

to allow a head alignment procedure to be performed using a special alignment

diskette which contains unreadable data. The driver soft'urare must continue

to read the diskette so that signals may be observed with test equi.pment. even

though the controller is detecting errors.

Option E: Shared Floppy Conligration

This option allows you to change sorae low level floppy infornoation that is

shared between both floppies. Every change will affect BOTH fioppy drives,

anri care should be taken to verify that this is really what you want to do.

Here is the shared floppy configuration menu:
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Option 'A't This asks for the bead step rate. This is the number of
milliseconds allowed between head step pulses by the floppy diskette
controller. The value m,ay be any eyen number between 2 and 82 milliseconds.
The default value is 6 milliseconds.

Opt ione 'B'  and 'C'  Tl iese para,meters are set  by the factor-v and should not
be modif ied.

Opt ion 'D' :  This iets you set the data densi tv.  The dr ives provided on
SAGI :omputers nornai]y operate in double density mode. The single density
opt ion should only be required tc access data f rom anor i ler  system rf iat
prortdes onil single density drives. The Sectors Per Track, Bytes per Sector
and Gap 3 values must all be coordinated with the density seieciion.

There is one thing vou should be careful  of  when chanr ine to s ingle densi ty.
Since this option affects both floppy diskette drives, either RAjti disk or a
Winehester disk partit ion must be your defauit CP/I{ drive. If one of the
floppy drives is your default drive. CP/N{ *' i l l  not be able to read the disk
when you leave SAGE4UTL.

Optioru F through I: Winchester Configntration

These options aliow the rvl-inchester driver to be reconfigured for other types of
drives. Normally, this is only done by the factory or service centers.

Option J: Operation System Information

Thi-" option gives you access to the Operating System Information menu,
which lets you reconfigure lP/M disk drive characterisrics, the disk buffering
systen characteristics. ano the CP lM startup command. This is the *.rro
you get when you select option .I:

Option 'A' allows you to set the number of buffers that the disk buffering
system uses. You can have from I to 256 buffers. You must always ha"e ai
Ieast one buffer. The default confrguration is three buffers, which does not
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take full advantage of the buffering system, but you can easily increase the
number of buffers. The nore buffers you allocate, the better the buffering
system will work, but more buffers use up rnore of your RAlvt memory.

Option 'B' allows you to set the sire of each buffer. Buffers raa1. be from I
t r  3 2  5 1 ! - t y t e  b l o c l : s  i , : n g ,  * h i c l  i :  5 1 1  b y r e s  t o  1 6 8 g 4  b y t e s ,  i n  i t 3 _ _ 1 , . , e
mult, iples. The default is 8 blocks (loso byres). The ideal buffer size for
flopPy diskettes is I blocks, as this reads an entire floppy track at a time. The
ideal  s ize for  Winchester disks would be lg blocks {an ent i re t rack),  but  th is
makes the buffers too large - you would not have many buffers before you ran
out of  memor,Y'  and buffer f ragmentat , icrr  o 'or l id become a probiem {seeTrader:tfs below). Buffers containing I block buffers sti i l  work well with
\\ ' incii*ster disks, because the CP/M disk al. location block sire for Winchesters
is normally 8 biocks(a096 Bytes).

Option 'C' lets you specify a command that CP/II wil l execure when it l irst
boots.  The maximum length of  the commanc :s 16 characters.  The cor-rmand
can be a SLiBh{IT scr lpt .  which iets you do i r , rnpiex operat ions wi th a s ingle
startup comma'nd. A comncon use of the startup command is to run tle
CP;'l!{ INTT pI gram to initialize the Cirector-.r,' cf the RAM disk immed.iately
after CP/M conres up.

option tD' disables the startup command, if there is one active.

Option K: Au,siliary Dedce Infonnation

The following menu appears when you select this option:
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Under CP/M-O8K, the Auxilitry Device lnformation is only used with the
floppy diskette drives, Winchester drives, and RAM Disk. cP/M drive
parameter information i-. kept in the Auxil iary Device lnformation words. The
field-s in this word are en,:oded in the follo*' ing form:

1 E 1 3

t-;;*il-
1.2 7 l a 4 i 3  1 .

t l

I '

D I R S I Z i O F F S E T l u n u e e d

where

BLKSIZ

REXOV I

represents  the a l locat icn b , i . ,ck

This i-s encoded as foi lows:

sizt"  of  the CPI}U disk.

0 :  1094 by tes

I : 2048 bytes

2  : 4 0 9 6  b y t e s

3  :  8192 by tes

4 :  10384 bytes

represents the number of directory eri lr ies on the CP/h{
disk. DIRSIZ * 32 gives the number c: ciirectory entries
(b i ts  7 . .12) .

is the track offset of tbe directory. This is the number
reserved tracks before the CF/M directory starts, and
useC to leave room for bootst.rap programs ibits a..S).

If this bit is non-rero, the disk is marked as removable.
This should be nornal ly set  to removable for  f loppy
diskette drives, but set io fixed for Wincirester disk drives
and RA}[ disk.

DIR,SIZ

OFFSET

REMOV
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Section 4

Sage CP/N{-68K Utilities

This  rhapter  descr ibes the operat ion o f

and d is t r ibuted * ' i th  CP/ lv { -68K.  Here

the ut i i i tv  programs wri t ten by SAGE
is a l is t  of  these ut i i i t ies:

AILOC

EALT

LMODEM

PRINTEI.{v

SETE}{1/

TOCPM

Program that displa,vs a nap of allocated disk blocks.

Program tha t  leaves  CP/ l \4 -S8K and re -en ters  the
SAGE Debugging Tool  monitcr .

Program that allorx's f i le transfers between two computers
over & modem line.

P r o g r a r  t h a t  d i s p l a y s  t h e  c u r r e n t  v a l u e  o f  a i l
environmerrt variables.

Program tha t  a l lows you to  se t  the  va lue  o f  an
environment var iable.

!

*

a

"+
j

ib

-{]:,

Program that t ransfers f i les f rom p-System f loppy
diskettes to CP/N{-S8}i disks.

The \4trORI4AT program is described in Sec.tion Y, Winchester Disk
Confrguration. SAGE4UTL is described in Section III.

AILOC - Disk Allocation M"p

The ALLOC program displays a rnap of CP/M disk allocation blocks that
have been allocated. This can be used, for example, to lind out if a disk is
getting fragmented. Fragmentatiorr is *here you have many free blocks on the
disk, but they are scattered widely across the disk. This does not reduce the
capacity of the disk, but it does reduce the efTiciency of file operations. If a
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disk becomes fragmented. it can be compacted again hy copying all hles off the

disk, init ializing the disk, and copy'irrg all f i les back onto the disk.

ALLOC may be executed in either of the following ways:

A T L O C  < c r >

A L L f t .  x :  < c ! ' >

The frrst form shows you the allocation map for the current default drive.

The seccnd form shc' 'n 's,v*r-ru the map for anl  Ci i ie x; .

HALT - Halt CP/M-08K Operation

This program stops the execution oi CPlh'{ and exits to the Sage Debugg:ng

TooJ monitor. Execuiing ILdl-T is the Ficper r*'a1' to bring down CP/M-68K.
Under rhe Muit i -User BIOS, [L{LT causes ]*our CF' /M process lo be rebooted.

LMODEM - Little MODEM Prograrn

This program allows you to use your computer asi a terminal, accessing

another computer over a modem. LMODEII'I aisc has the abil ity to transfer

fi ies between your computer and the remote computer, using \4'ard

Christensen's Xtr4ODEM protocol. LMODE}{ was originally published in the

November 1983 issue of BYTE magazine, and was *'ritten b,v David Clark.

The SAGE version has been modified slightly to take advantage of some

speciai features of the SAGE conpul,er.

LMODEM is executed simply b,v typing its nane. LMODE\{ assumes thar you

have already used SAGE4UTL to set the baud rate, parity, stop bits, etc. of

the Remote Port. After executing LMODEM, Iou wil l be 'on-line'. This

means that whatever you iype will be sent to the remote system over the

nodem, and whatever the remote system sends through the modem will be

displayed on the screen.

LMODEM accepts a specia!  command character.  Control- ] .  Tr .ype this

character, hold down the CCh-TROL key and p-ess the right bracket.j. \4'herr
you do this, the following message will appear: do this, the following message
will appear:
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LMODEM - L;ttk MODEII Frosram

ccrrno. .J  . i  I  or  \c  {  F)  :

LMODEU is now waiting
Cont ro l -  l ,  the  Cont ro l - ]
you t ] 'pe a quest ion mark,

for  a  s ing le  command character .  I f  you type another
character  i tse l f  w i l l  be sent  to  the remote system.  I f
the fo i lowing menu of  conumands r* ' i l l  appear :

c  c o F , ! u r  r n g

t h r  a a a !  r . d

Y a  t ;  1  , l ?

o  t i i c

t o CP,,./u

o l  t c x  t

i e r .  t

After  rhe menu appears ,  you ar€ bac l i  ( i i i  - -  - . i r r .  &t ' ;  c  mutr t  prese anu:her
Con t r c l - j  t o  i s sue  a  command .

The C command character  togg les vou in  and out  o f  caprure mode.  \ r4 'hen you
a re  i n  t r p tu re  mode .  a l l  da ta  t ha t  passes  t h rough  L I {OnL } i  p rog rau r  f r ou r  t he
remote system is  remembered.  A subsequenl  X command wi l l  a l low ] 'ou to
keep rhe captured text  in  a  f i le .

The R and S commands al low vou to receive and send a f i le,  respect ively.  The
file transfer is performed using Ward Christensen's )Clv{ODElt{ protocol. The
remote system must have a program similar to LIIODEM in order to transfer
a fi ie. If the otl ier system is a SAGE computer. LMODEh,{ itself n' i l l  work.

The Q command returns to CP/M. Any capturecl  text  that  has not been saved
in a f i le is lost .  The Q command does NOT hang up the phone.

PRINTEI\V - Print Environment Variables

The environment is a special area of memory used to hold symbolic variables.
Each var iable may have a value. Environment var iables may be put to any
use; Ls an example, SAGE4LTTL and WFORNIAT use the TERM variable to
determine the type of  terminai  )ou are using.

The PRINTENV program displays all of the current environment variables,
and their values. PRIt\iTENlr is invoked simply by typing its name.
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SETEIVV - .Sct Entiranment Vaioblc

SETENV - Set Environment Variable

This program al lows you to set the value of an environment variable. I f  the
variable does not already erist,  i t  is created. I f  the variable alread."- exists and

}r..  
" 

value, the oid value is replaced by the nen' v3,lug. SETENV is executed

The  ( va r i ab le )  a rgumen t  i s  t he  va r i ab le  name .  Th i s  name  n ra l ' be  any
lengt. ir .  I t  may' be specif ied in either upper or lower case, but i t  is alr+'a,vs
conver ted to  uppet  case before be ing p laced in  the env i ronurent .  The var iab le
na i : r €  r r r av  con ta in  a t : v  cha rac t . e r s .  bu l  sh r : u i d  no rma l l y  be  res t r i c t r d  t , o  l e t i e r s
a r rd  numbers .

The  ( va lue )  a rgumen t  i s  t he  va lue  t o  ass ig r r  t o  t he  va r i ab le .  The  va lue  can
be an1 ' length.  A l l  characters  in  the va lue are conver ted to  lorp 'er  case.  The
r  a iue may conta in  an1 '  characters ,  but  i f  i r  conta ins any aster i . r : ,  spac€s or
tabs,  i t  must  be enc losed in  s ing ie  quores.  Here are :  - rme examples:

SETENV TERfd qune
SETEI . IV FOOBAR ' th is  ie  the va lue of  FO0BAR'
SETE}IV }fYNAME ' '

The last example is, hor* '  you place a tariabJe in the environsrent without an
associated value. AJsc,, this is the * 'ay to remove the value of an already
ex is t ing var iab le .

TOCPM p-SYstem - CP/M Transfer Program

This program transfers fi les from a p-System disk to CP/M. ToCpM is
executed by typing i ts name:

}?F

TOCPM <cr>

TOCPM will then display the following l ines:
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CP/M Trotuler Progrom

TrcPY vo r r  i on  2 .9

l 4 r i c h  @ , h l  d r i v a  c o n t o i n s  l h c  r S y s t r n  d l r k ?

TOCP\'I is waiting for
dr ive that  contair is the
diskette.  or  i t  can be a
the drive, TOCPhf *' i l t

you to type tbe CP/lt{ drive letter {A
p-System disk.  This can ei ther be a
Winchester disk partit ion. Af.uer you
display the foilo*' ing:

through P) of  the
p-System floppy
tvpe the ietter of

You may then type the nane of  a p-Svstern f i ie that  is  on the disk.  I f  you
type a quest ion mark as the f i lename, TOCPI{ wi l l  d ispiay the directory of  the
p-S-v*ster:i <iisk.

If you type a fi lename, TOCPM will ask you the narnc of lhe CP//l\{ f i ie, and
whether the l i le is a Text or a Data frle.
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Section 5

\4rinchest,er Disk Conliguration

This ch:pter i - .  of  interest  cnly to o\L 'ners of  the SAGE fV with a Wirrchesirr
hard disk dr ive.  SAGE l [  o* ' 'ers can skip th is chapter.

While reading this chapter, it is assumed that you are aware of the different
tynes  o f  Wi .  ,hes ter  d isks  ava i lab le  w i th  SAGE IV comFuters .  and tha t  you
know wh ich  i ype ,  you  l i avc . .  . / i i uc ,  j i  i s  i l s . : . t t r ; . : . ,  i i r a i .  vou  i : l r . ; * .  i , t r : ; , , , .  l j i e
Winchester dish partit ionitrg scheure. Please read Sections III and IV of the
SAa: TECIII\'}CAI L{AIIUAL for more informat,ion"

Conigurat ion of  CP/M for a Winchester disk involves t*o steps -  f i rst .  you
musi decide ho*' you are going to partit ion your Winchester disk, and use the
WFORIvL{T program to do so. Next, you must assign CP/}v{ drives to each
disk partit ion that you want to use with CPIM. Ihis second step is optional
if you use the default CP/M configuration"

Disk Partit ioning for CP /M-BSK

CP |M=S8K is preconfigured to use partit ion numbers b, I and T as Cp/M
drives C:, D: and F:. If this configuration is acceptable, all you must do is
add partit ions 5, 6 and ? to your format infor"raation fi le (FMTINF O under
CP/M). You don't need to have all three of these partit ionr; 

"ny 
comhination

of the three wil l do. Howerq,ir you wil i get a CPIM Select Error if ycu try to
access a partit ion that you haven't configured on your disk.

lbu are not restricted to partit ions 5, 6 and 7. CP/M can be configureC to use
any partit ion number, and up to 16 partit ions (one for each of tho 16 possible
CP/h'l drives, A: through P:).

CP/M can handle a partit ion size up to 512 megabytes; so, if you wish, you
can have one large partit ion that covers the entire disk. This is not
recommended, however. as the CP/M fi le system tends to get inefficient with
Iarge partit ion sires. We have found that a good partit ion sige is l l ,S14
blocks, as this covers all of a 6 megabyte Winchester, half of a 12 megabyte
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.Dsf Fonitioning lor CP/M-68K

Winchester" and one third of an 18 megabyte Winchester'

If you ordered your SAGE Iv* and cP/lt{-68K together, you can avoid the

disi partitioning step by using the configuration stored on -rour Winchester

disk when it was shipped to you. The default configuration is I 'artit ions 1, 2

and 3. Partit ions I and, 2 are floppy-sized pariit ions, 1280 blocks long'

Part i t ion 3 covers the remainder of  the disk '

The Format Informgtion File - FMTINFO

The format inforrnat ion f i le descr ibes your current Winchester disk part i t ic 'n

conf igurat ion.  AIso, any bad tracks on your disk are marked in t 'h is F' ie '

Undei Cp/Nl, this file is called FMTI\IFO. It is called FORI{-4.TII\:Fo.TEtrI

under the Pascal  P-SYstem.

The f i le may be rnaintained under ei ther the p-system c'r  iPi \ f '  I f  -vou have

p r e v i o u s l y u s e d ' y o u r S A G E I V * ' i t h t h e p - S 1 ' s t e m , t h e l , y o u a l r e a c i y h a r ' e a
p-Syrtem FOR\{ATINT'O.TEXT fi le that drscribes vcrur currerr-t di:}:

.onfrgur*tion and bad tracks. You can either continue t.o maintain this fi le

und. i  t ,he p-System, or you can transfer i t  to CP/M anC naintain i t  there'

To transfer the fi ie to CP/lvI, f irst copy the fi ie to a p-system floppy' I{ext'

use the TOCPM util i ty described in Chapter 4 to coPy the p-Syst'em

FORMATINFO.TEXT file to the cP/M frie FIv{TINTO.

when you received your sAGE fV, a p-system FORIVIATINF',O.TEXT fi ie

was supplied by Seip. If you have never used your Winchester disk before,

this file will still be present on the disk. This l-rle is on partition I of the

Winchester disk. If ytu plan to use the p-System with your Wincl'ester disk,

in addition to CP/I,I, you *"y wish to ieave this file on partition I and

maintain it t,here with the p-System. If you *' ish to maintain this fi le under

cF /M, you can copy it from partit ion I to a floppy r*' i th t ire SAGE uti i l ty

GETFlvfT. GETpIIT may be found on the CP7'M-6sli Uti i i ty diskette" You

execute GETFMT like this:

and it wiil automatically read FORMATINFO.TEXT from partition I of your

Winchester disk, and write it as the file FMTINFO on your flopPy diskette'

This is the recommended procedure for CP/M users'

SAGE CP/M-68K *er re.50
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Winchester L'xK u onPgur a('ror'

MoPPing CP/M &lioes to Partitiotu

Mapping CP/M Drives to Pertitions

AII cP/N'l disk drive configuration is done with the sAGE4UTL program' AII

changes of this type must be 
-1ade 

to the BIOS file' and nct on-line' on-line

changes can cause CP/M-68K to crash'

To  ass i . , : : ra re  a  CPi l i  d r i r r ' , * ' i th  a  \ \ ' l n 'hes ter  par t ! t i :n '  you  rnus t  en le r  
| fe

cP/11L i l i sx  Dr ive  conf 'gura t ion  t r1enu i r  sAG[ ;a t : i -1 , '  an6  then en ie l  t ] i '

c P / N l i ; r i v e a n d D e v i c e A s s o c i a t i o n & r f : ) i ' i ' Y o u q ' i i i t h e n s e e t h e f o l l o * ' i l r g
Inenu:

CP /V Dr i vc oncl Dov i  cc  Agsoc  i  o t  i  ons

L E F T  f l o P P l '  d i r k c t t c

R I G H T  f l o P P Y  d i t k ' t t e

i i n c h c r i c r  d : t k ,  P o r t i l i o n  5

W i n c h c s t c r  d i 3 k ,  P o r t i t i o n  6

RAlt di sl .

t i n c h c s i c r  d i g x ,  P o r  t  i  t  i o n  7

X q t  c o n f  r  g u t  c C

X o t  c o n f  i  g u r c d

i l o t  c o n f  i  g u r c d

l t o t  c o n (  i  g u r c d

X o t  c o n f  i 9 u r a 5

I o t  c o n f  i g u r c d

11ot  con l  i  gurcd

l * o t  c o n f  i g u r c d

| l O t  C o n {  : 9 u r C 6

H o t  c o n f  i g u ! ' e d

A .

s - .

0 -
E _
F -

H -

A :

B :

n -

F ;

9 .

H :

t :

J :

X :
l .

l l :

t { :

P :

J -

K -

v -
N -

o -
F -

Selecting any of the options' A through

corresPonding CP/N{ dr ive:

P, produces the foliowing menu for the

The asterisk shows you the current assignnnent for the cp/]v{ drive. serecting

any of the options assigns the C;]M -;ltve 
to the rpecifred physical device' If

you select option D, y; wiil be 
".t "a 

for the Winchester partition number to

5 1
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Winchester Disk C onfigtr atton

Moppng CP/M Dnaes to Portitiotu

associate the drive with'

After you associate a CP/M disk drive with a physical device' you must

configure the cp/M disk characreristics for that device. This is done with the

cP/lvl Drive Parameters menu in sAGE4UTL' cP/M characterist:cs that

rnust be configured are:

" , 1 ' l l o c e t i o n  b L o c k  a i n e '
l i u s r b " .  

- t f  
C P . , ' M  d i r e c t o r y  e n t ' r ' i e e  "

l ' l umber  o f  r eee rved  t r acks  '

P i xe  j / n * t o tab ie  vo l r r ue  f  l ag '

(See  Sec t i on  I I I  on  SAGE4UTL  fo r  Eo le  de te i l s ' )

Llsing a CP/M Winchester Partition

ffi

fi
ti
:fi
i {1

i l i
i F l
i i ,*
it
:tt

iil
iH
ffirr
:1i  I t

ils

il
:l
4'.{ ,
1i
F,',,

I
a'a

I '

ti

i
;

After you have set uP Your disk

par t ' : :ons .  You must  chech to  see

."n oo this bY running the CPIM

line of the following forur:

where 'x' is the CP/M drive that You

drive C: is working, you would type the

partit ions and configured CP/1{ to u"e the

ih*t  thu conf igurat ion * 'orks ProP€'  You

STAT ut i l i ty  program. Tl 'p* in a c:mmand

want to test. For examPl'i '" to see if

following command:

STAT will print out some infclrma'tion abo.it the drive, including the size of

the associired partit ion in bytes, and the number of directory entries' If

STAT issues . biyfn Select Error instead, then something is wrong wit'h tht

configurarion. u STAT issues a cP/M Reld Error, then either something is

vroBg with the configuration, or yonr winchester disk needs to be formatted'

If yo,i have problems. see the section Potential Problems, below'

Once STAT prints out a list of drive information for a partition properlYr lou

are read.v to use that partition. Before copying files to the partition' you must

initialire the cPfM dire.tory. This is done with the INIT command:

SAGE CP/M-68I( xrv r,r
52
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Mopping CP/M Dnaes to Portitioru

where ,x , i s  the  dr ive  tha t  you  * 'an t  to  in i t ia l i ze '  'd f te r  the  dr ive  has  been

initialized, You Ba-v coPy fi les to it with the PIP uti l i ty'

T o m a k e a C P / M p a r t r l . i o n b o o t a b l e , y c } u m u s t c o p y t h e b o o t s t r a p B O O T . S Y S
t r , ihe  par t : i ion .  Th is  i - .  done w i i i r  SAGE4L 'TL -  see  sec t ion  I i l  fo r  fu l i

d e t  a i i : .

WFORMAT under CPiM-s8K

The WTORN'AT prograrn is used to format and ver i f l 'Winchester disks'  and

to maintain bad riack and partit ion maps' The operation of \4TORNIA'T

under cPiM-68K is exact ly the same as descr ibed in the TECHNCAT

h,{Ar{t;.: r,rth the exception tha't the fc'rmat infc'rnration fi ie is usua}l;- calied

F\4TIl. i o under Cp/l\{. \\ToR.}vtA.T may be r',und on tnt CPilv{-68K

ut i i i ty  d iskette.  Ti ,  
'  , l ' ! , - r* ' in$- is an exarrpie FMTI ' 'FO fr le ior  cPlM for an

l8 megabYte 1* ' lnchester disk:

D r i v c  8 ,  H c s d s  6

8 o C  " i o c k  L o p

C Y t r n d c r  2 Q 1 '  H e o d  1

CY I i  ndcr 282 '  Hcod I

0cv  i  cc  xop

P o r t i t i o n  A '  C v l i n d c r

P o r t i t i o n  1 :  C Y l i n c + r

Ncmc - BOO'

SYstcrn - CPU

p o r t i t i o n  ? :  B l o c x s  -

Narr - SCRATCH

SYstcm -  CPl l

H c o d  g  t o  C Y I  i n d e r  3 8 5 '  H G o d

f { o o d  1 ,  B t o c k s  '  1 2 E g

1289

P o r t i t i o n  l :  C y r i n d c r  3 4 '  t { c o d  1  t o  C y 304 " Hcod 5

S Y s t r ,  -  C P U

WFORMAT is executed under CP/M by typing

CP/M prompt':

its name in resPonse to the

TECHI{IC'AL I'IANUAL for instructions on
Refer to Section fV of the SAGE

the operation of !!TORh'IAT'

SAGE CP/M-68K ,rY rsrr
53
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Winrhest er Disk C onfigur atwn

P otcntiol Proilems (HELP ! )

Potential Problems (HELP!)

This section describes solne of t i;e problems

configuring your Winchester disk, and what to do

l f  you get CP/N{ Select  Errors af ter  "vou 
have corr l tgured lour part i t ions'  there

are rwo things that couid be Erong'  l - i rs i .  )ou r1 ' ;  not  have proper l l '

associated CPIM dr ives wi th part i t io*s.  \ lakt  sure thar : ' l l  CP/N1 i i r ive

chanrreis that  are associated r* ' i th the Winchester disk use device 9 '  and that

the subdevice number is the same as the rv\ ' ' inchester part i t ion that  you want to

use. I iext ,  check the cF' / \ ' l  dr ive coni ig;rat ion'  ) ' ru l l iust  have at  le;"s l  33

directory entr ies,  and .rour Nic,cat ion Block s ize rnust be at  least  2048 b1' tes '

lf you change the partit ion number a CPiIv{ drive is associated with' rt !s eas;"

to forget to change the CP/M configuration'

54 SAGE CP/M-68K xrv rrrr '
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Section 6

Configuring h{ulti-IJser CP lM-68K

Thi:  chapter descr ibes the steps you must t ,ake to conf igure cP/]v1-68K to

work q. j th the Mult i -Lser BIOS. ln th ls chapter,  i t  is  assua.,ed that you hare

read the informat ion oI |  the Muit i -user BICS in the SAGE GETTING

STARTED \4ANUAI, &r;j the SAGE TECIINCAL N!{NUAI, and are

familiar with the Muiti-User concept'

Sett ing up a CPiN' l -68K user is much i ike set t ing ul  a p-S-vstem usei '  There

is,  ho* 'ev.r ,  ,o** addi t ional  informat ion that you srust  pror- ide before CPIIJ

r . i i i  work proper ly.  Here is a i is t  of  the adci i t ronal  t ' ' ' ' ' rnat ion: icu r : :ust

pravide:

@ / Y  d r i v e  t o  p h y e i c a l  d e v i c e  m a p p i n g '
CP'/V dr ive ehare'cter ie" ics '
The number  o f  e  /Y  d iek  bu f fe rs  '
T [ ;  t i " "  o f  c rch  W/U d iek  bu f fe r '

The p-system program N{U.UTIL contains a special menu for configuring this

information. Thistenu is found under oprion D of each user's configurat'ion

menu. This is what the menu looks l ike:

Option ,A, allows you to set the number of disk IIO buflel._}it is the same

"* 
tt 

" 
disk I/o boff"r, under single-user, set rilith SAGE4UTL. SAGE has

found that good numbers range from 3 to 16'

Option 'B' is the size of each buffer in 512-byte blocks' A good value for this

is 8, as it produces 4096-byte buffers. This value works rell since the size of

a track on a fioppy diskette is logo bytes, and the cP/M allocation block size

for Winchester disks is also usually 4096 bytes'

55
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Option 'C' lets you configure each CP/M drive'

Confrguring the CP/M Drives

Before you can use option 'C' of the CP/M

assign each CP/M dr ive that you intend to use

cione thrc,ugh the Charrnei  I ' taP'

Information menu. You must

to a physical device. This is

56
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C onfiguring M ulti- User CP / M -^6 8f' ̂
Configxing the CP/M Dtriuee

The following table

dr ives,

Devicr:

shows which channels

4
5
I
1 0
1 1
l 2
1 3
1 4
1 5
1 6
L 7
1 A
1 9
20
2 L
22

the dev ice numbers that  maY be

are used to access which CP/M

Cha'ane1

piaced in these

Number

Dr i ve
D r i v e
D r i v e
D r i v e
Dr ivr :
D r i v e
Dr i ve
D r i v e
Dr iwe
Dr i ve
Dr i ve
Dr i ve
Dr i ve
Dr i ve
Dr i ve
Dr i ve

A :
B :
t.r :

D :
E :
F :
G :
H :
I :
J :
K :
L z
U :
N :
0 :
P :

The foliowing table shows

cl. annels:

Dev i ce

LEFT FIoPPY
RIGET f ioPPY
Al l  lYi-ac 'beeter Part i t rone
RAII diek #1
RAII disk #2
RAU diak #3
BAlr diek #4

4
5
I
1 1
2'L
4 4

24

Any device numbers other than the above are i l iegal. Individual winchester

partir,ions are specified by placing the partition nupber in the subdevice field

of the Channel MtP.

After you have decided which CP/L'I dri'''.: will be 
T"pl.ud.to 

which physical

devices, and bave made the approPriate changes to the Channel M"P, you are

ready to configure the cP/M Parameters for each drive' This is done with

Option 'C' of the CP/M Information menu'

when you select option 'c" you *'ill get the following menu:

SAGE CP/M-68I( rrrv r'r 57
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Conliguring Mult;-User CP / M- 6 8K
Configring the CP/M E)titcs

e N  g i s k  D r i v c  C o n t i g u r o t i o n

A  -  D i r k  D r i v e  A

B  -  D i s k  D r i v o  8

C  -  O r s k  D r i v c  C

D  -  D i e k  D r i v c  D

E  -  D i r k  D r i v c  E

F  -  D i s t  0 r i v c  F

G  -  0 r t 9  P r i v C  G

H  -  D i s k  D r i v c  H

t  *  0 i s l  0 r i v 6  I

J  -  0 i s k  D r i v c  J

X  -  D r t l  D r i v e  X

L  -  0 i s k  [ . r r i v c  L

U  -  D i s k  D t  i v c  M

N  -  D i r k  D r  r v c  N

O  -  D i s t  D r r v .  0

P  -  g i s k  D r i v e  P
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Conlfguring lvlulti- Ltser CP /M - 68K
C'ontiguing the CP/M Dtiaes

Selecting one of the options wil l produce a menu that looks l ike this:

C o n {  i g u r o l  i o n

-  L o g  i c o  i  B  l o c k  S  r  l c  ' ' 9 9 6

-  D i r c c t o r y  T : ' o c l  O t i r c t  I

-  l i r r n b c r  o l  D r r Q c t o : - )  E n t - , e s  5 1 2

-  C r : : i  M c c j i l r  F r x c d

These opt ions are descr ibeC in  Sect ion I I I ,  SAGL+UTL'

\A lhen  se r t i ng  t , hese  cD i i ons .  r emember  t ha t  t he l '  a re  a { rua l }1 '  a - ' soc ia ted  u ' i t h

ph;*s ica l  dev ices,  ar  .1  no l  log ica l  CP/h{  dr ives"  Therefore,  x 'hen you coni igure

another  user  that  shares phys ica l  dev ices wi th  a  prev ious l l '  conf igured user ,  the

shared dev iees wi l l  a l read,v  be conf igured.  In  o ther  * 'ords.  users  that  share

CPl I {  dr ives r r ius i .  a lsc  share the CP/ l t {  parameters  for  those dr  ' - \ '

Prr* ,ar ing the CPIM Users

Beiore your CP/ lv i  users can bootr  ) 'ou rou,qt  r iecide n 'h ich Ci , /M i ' !ve ycu

want  them to  boot  f rom.  Th is  i s  done w i th  O i ' ion 'F ' ,  Boot  Dev ice  in  the

User Configuration Menu for each user. The rrumber in this option is the

channel in the Channel Map that is used to boct the user Therefore' you

must put the channel  number of  the CP/M dr ive that you q'ant the user to

boot fron. For example. if you want the CP/M user to boot froni CPIM

rir jve C:,  you would put channel  9 as the Boot Device,  as channel  9 is used ;o

access CP/M dr ive C:.

Once you have set the Boot Device channel  nuu:ber.  you must exi t  f ' ! 'L.UTit

and th* p-System. and boot up Single-User Cl t ' , .1{  f rom a f loppy. 
' l 'ou noust

then conf igure :  i ;e Single-I ;ser CP/M to rea<i  each CPIM uset 's boot

partit ion. For exampie' if you have two CP/\' l  users' booting fron the

Winchester disk parr!t ions 3 and 7 respectively, )ou can configure the Single-

User CP/M to access Darrit ions 3 and 7 as CPllvI drives C: and D:. You must

use SAGE4I.'TL to do this. and you must make a BIOS fi le change anc reboot

tire Single-User CP/h{.

Now that you can access each CP/M user's boot partit ion, )rou must perform

the following steps for each partit ion:

Iu i t ia l ize the part i t ion wi th the w/y I I \ r IT Progrc 'n.
Copy the  f i le  CPU.SyS onto  the  par t i t io r r '
Co i i 'a3y  o tber  f i lee  tha !  { -oY r i sb  the  u te r  to  have acceBg
C.ii, tb; bootstrap 11UBOST. SYS uaing SACE4UTL.

SAGE CP/M-68I( xrr re rr 59
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Configuring Multi-User CP I M- 6 8K
Prcpaing the CP/M Uscrs

After perforuring the above stePs,

system.

Sharing Phyeical  Devices

you are ready to boot your Mult i -User

I { u i r i p i e  Cp / } , i  use rs  can  sha re  dev i ces ,  r * ' i t } '  t he  res t r i c t i on  t ha t  t r * ' o  use r -q

cannot  s ' : ' l te  tc  the same dev ice a t  the san i { '  t i r r 'e '

In  t i re  case of  f lopp,"  dr ive: '  J -c) ' ' i  must  s in ip l ' '  make sure t i ia t  on l ; -  one us€r

uses a f loppv dr ive a t  a  t ime.  l f  1 'our  SAGE hras tno f i tpp: -  dr ives '  two users

can  each  access  a  d i i f e re l ; ' t  d r i v t  a t  t he  sa [ l e  t i r ue ;  r cu  i r t us t  s i r np l "  n l ake  su re

thar they do not try to access the SAIVIE drive at t", ;e same t ime'

Shared Winchester  par t i t ions requi re  m{) re  preparat ion before the- ' *  are  shared '

The on l l .safe  way to  share a  \At inches ler  par t i t ion is  to  a l ic 'w no nore than

one user  to  r * . r i te  to  the par t i t i . rn ,  anC make the par t i t ion read-on lv  for  a l i

o ther  users .  Thts  is  a  good *a,v  Io  share progra ' : rs  ar rd  read-on l .v  ia t ' r  ar i t ' t i i5

al l  CPTtr ' l  users.

SAGE CP/M-68I( xrv rerr
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Section ?

Library

Tl i is  chapter descr ibes SAGESLES, a i ib.ar i  cf  funct ic 'n:  cal lat ' le f rorn C to

perform a few useful  SAGE-dependent oFeratrons. bdoef i  -  Do a CP/M

BDOS Cal l

This lunct ion lets you do a CP/M BDOS cal l

funct ions i is ted in the CP/I{-68K Prr 'gramnier

funccion returns the resul t  of  the BDOS cal i .

l ong  bdoe  1 -#unc t i on , .  a r51 '  ,  a rgS )
i n b  f u n c t !  o n ;
long arg l  ,  e tg?;

where :

from C. Aly of the BDOS
's  Gu j ie  a re  a l lowed.  The

code  to  pe r fo rm .
the  BDOS func t i on .
no t  r equ i red ,  t beY

f  unet  ion
r rg1 ,  z rg2

i ;  t he  BDOS func t i on
arc the rrrgumente to
If  the arguments a.re
Eey  be  os i t t ed .

getenwp$ - Get Enyironment Pointer

This function returns a pointer to the environment space. The environment is

a 5120-byte area of memory that can be used as a scratch pad" The normal

use of the environment is to keep a l ist of variables and associated values. The

programs SETENV and PRII{TEN\I maintain these variables.

getenvp$ does not assign any meaning to the environment sPace; it simply

returns a pointer to the beginning of it.

char *getenvp O ;

gettim,eQ - Get Syetem Uptime

This function returns the tinae in seconds since CP/M was bootstrappedr s I

vaiue of type ' long'.

long gettine O ;
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initbrk$ - Initialire Break Character

This function allows you to set a Break character, which is -a 
character that

causes a transfer to a user-suPpiitd routine when it is typed' Normally' no

Break character is enabied'

contrc, i  is : . rans{erred to } .our.  Break rrut ine at  inter- ' . rpt  level .  Therefc ' re.  you

cann() i  safely perfc,rn,  ar ,y I fo operat i 'nr  s 'h i le i ;  :he rout ine'  The safe-" t

th ing to do is to set  a f lag thai  is  checked per iodical ly by your Progra* '

when the f iag is set ,  i t  indicates to the main p 'og"-  that  t 'he Break character

has beer,  tYPeo'

The Break character is d. isabled ntrenerer a program retur '  
"CI 

cP/M'

in i tb rk  ( rc 'u t ine  '  F t f  )
i r r t  ( * r o u t i n e )  O ;
c h a r  k . y ;

ff

$
fl
$
$
! "

*

i e  t h e  a C d r e s e  o f  t h e  r c l u l L n e

i [ " - i i i " . t  i *Y  i s  P ressed '

ie the Bree'k che.racter '  rrYhen

p i " " " "a ; - ; t ;  B res ' k  r ou t i ne  i e

remin() - Remote InPut

This functicn fetches a character from the remote input (modem) port' If no

char-,.cter is ready to be fetched, renin0 wil l wait unti l a character is received'

w h e r e :

f u n c t i o n

k .y

c,bsr remis o

remout() - Remote OutPut

This function sends a character

reoout (c)
cbar

r b e r e :

t o  e x e c u t e  w h e : :

t h i e  k e y  i e
e n t e r e d  -

to the resrote output (modem) port'

c ;

ie the c,hsracter  to t ra 'nemit  '

rtalloff$ - T*n OITBIOS Xou/XoffHandling

This function turns off

e). These charact'ers

BIOS handling of Xon/Xoff (Coutrol-S and Control-

will still stall and resume console output' but CP/M

E2
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i tself wil l be implementing them, not the BIOS. Having CP/M handling

Xon/Xoff has the advantage that CP/M can control when it wants to

recognize Control-S as the stall charactel, but has the disadvantage that at

lower baud rates, the Control-S wil l not be recognized immediately.

o t s l l o f f  o

r ta l lon$ -  Turn On BIOS Xon/XofTHandl ing

This funct , ion turns on BIOS handl ing of  Xon/Xoff  (Control-S and Conhol-

a).  These characters r+ ' i l l  now stal l  and resume console output at  interrupt

level ,  which causes rhem to take ef fect  immediately at  lc* 'er  baud rates.

However, CP/M no lorrger has any control over them when Control-S is

recognized.

a t a l l o n  o

t ioqf l  -  Test I /O Queue

This funct ion lets you tesr the status of  an I /O queue. I f  a character is ready

to be read in an input queue, or i f  an output queue is empty,  the funct ion

returns TRL;L (non-zero). t ioqO accepts one argument, the number of the

queue to test:

1 Keyboard iuPut gueue
Z Terminel  outPut gueue
I Pr inter outPut queue
7 Bemote inPut (modem) gueue
I Remotc outPut (nodeur) queue

An important point to keep in mind is that this function tests the LOGICAT"

deviceso and not the PIf fSICAL devices. This means, for example, thai if you

ha.re used the Channel Mrp (see Sectrr,n I[I, SAGE4UTL) to reassign printer

output to go to Extra Serial Port f 1, t ioq{) actually tests the Extra Serial

Port f 1 queue and not the parallel printer port.

t ioq(queue)
queue i

uclear$ - Unit Clear

This function does a unit clear on a specified BIOS channel. This is the same

as the p-System UNTTCLEAR function. Uclearfl cancels all I/O to the

specified channel, and resets the hardware to its power-up state.

If an error occurs, uclear$ returns the error code. See the end of this chapter

for a list of errors.

ite

I

$

I
'i|

{

I
,3

3
3
$

€

g

H
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in t
in t

r h e r e :

c,hanue I

uc lean (chanrne l )
cbrnnel ;

i s  t be  chaane l  nusbe r  t o  c l ee r

i
I

, ' l
3

uread$ -  Ln i t  Read

This  funct ion does a un i t  read on a spec i f iec  c i rar rne l .  a : rd  is  the same a-"  the

p--Q1's tem UNTREAI)  funct ion.  Th is  is  a  ver ) '  lon ie le l  n 'ay  c , f  read ing da i ,a

f ron :  a  channe l ,  an i  en t i r e l r  bypasses  CF ,1 \1  { ! nc luc  ' i  t } i e  B IOS In te : f : r ce

buf f r ing system).  . { : r  er ror  code is  re tur r ,ed by ureac i ) :  see th .e  e i rd  o f  th is

chaprer  for  a  l is ' "  o f  er ro l  codes.

Spec ia l  BIOS operat ions can be accompl ished q ' i th  th is  funct icn;  see the SAGE

TECH]\TCAI \L{\UAL. BIOS Function l1 for ful l  oetai is.
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urced (c ,ha: :ne1,  rddreee ,  length,  b Ioek,  cont ro l )
c,br:aue1;
*edd rees  i

.  L c n g t h ;
b loc . k ;
eout ro l  ;

i,at
in t
c,her
long
long
in t

whe re  :

Cha.nae i .

A d d r e e s

Leng th

B1oc ,k

i . :ont , ro l

ia t
i n t
ebar
irrt

whe re  :

Channe I

Addrc e e

i s  t he  che .nne ]  aumber  t o

ie  the sddrese g. t  whi  c .h
c .ha .nne l  i s  sao red .

r e s d  f r o o .

t he  da ta  rea ,d  f r om the

J

3
?
3
l
l
l

i e  t he  number  o f  by tee  t o  read .  Th ia  ce ' n  be  Bny
g i z e  r  E 6  l o n g  t h e r e  i s  e n o u g h  a p a ' c e  p o i n t e d  t o  b y
' a d C r e e e '  t o  h o l d  t h e  d a t a .

i e  t h e  b l o c k  n u m b e r  t o  r e a d .  T h i e  i s  i g n o r e d  f o r
n o n - b l o c , k e d  d e v i c e e ,  s u c h  a a  t h e  t e r n i n a i .

i s  a ,  e p e ; * a l  c . c , : :  * r . : ' c L  ' v s : r ' u .  T i : j . s  l e  , : s u c i - : . 0  F r , :
t o  O ;  i f  y o u  e e t  i t  t o  l . ,  t h e  r e a d  r i l i  b e  d c n e
a e y n c h r o n o u s l y  i f  y o u  a r e  r e a d i n g  f r o m  a ,  d i s k
d e v i c e .  T h : ,  s  E e a n a  t h a t  u : ' e a d  O  w i L l  r e t u r n
i - - e d i e t e l y r ' w i t h o u t  w a i t i n g  f  o r  t h e  o p e r a t i o n
to  c ,onp le te .  You  mus t  t hen  u te  t he  ue ta tue  o
func t i on  t o  f i nd  ou t  when  the  ope ra t i cu
c o m p l e t e s .  O t h e r  b i t e  i n  t h i e  c o n t r o l
r o rd  have  o the r ,  dev ie .e -dependen t  mean ings ;
aee the SAGE TECENICAI I{ANUAL f or f  ulI  detgi le .

uetatur$ - Unit Status

Thrs function doe-. a unit status operation on a channel, and is the same a^s the
p-System UMTSTATUS function. See the SAGE TECHNCAI \L{}iLrAL,
BIOS Function 13 for details on the iniormation returned by ustatu-"$. An
error code is returned by ustatus$; see the end of this chapter for a i ist of
ertor codes.

ustatue (e ,ba,nne1,  addreee,  cont ro l )
channel ;
+a'ddrege i
con t ro l ;

ie  the c ,bsanel  number  to  get  tbe e te tue of  .

ie 8 poiuter to a 8O-byte a.!eB of Eelrory to
rec ,e i ve  t he  e te tue .  The  i n fo rna t i on  p le , ced
ia  th is  area by usta . tue O depende on the
device, aad is deocribed in tb.e SAGE IEOENICAJ,
I{ANUAL, BI0S Fuaction 13.
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Coutrol i r  c i t h r g r  r  O  o r  s  1 .  f f  e e t  t o  r  O r  t b e
ur t r tua O f  unc, t ion f  e tc ,bee ot r tue in f  ornat ion
f o r  t h e  o u t p u t  d i r e c t i o n  o f  l  d e v i c e .  I f  1 ,
i n fo rma t i on  i e  f e t c ,heC  fo r  t b .e  i npu t  d i r ec t i on

uwrite$ - Unit Write

This  funct ion dc,es a  un i t  rv r i t ,e  on a spec i f ied c i ia ,n le j .  and is  the same as the

; , -Svstem UNIT\ \ :RI ' -  i j  funct ion.  Th is  i : , .  a  ver l '  1cx '  leve l  r * 'a3 '  o t 'wr i t ing data
f ronr  a  channel ,  and ent i re ly  bvpasses CPir \ f  i i r ,c luCing the BIOS In ter f : .c r
buf fer ing s .vs tem).  An er ror  code is  re turned by ur* ' r i te ( ) ;  see the end of  in is
;hapter  fo i  a  l is t  o f  er ror  codes.

You can do some speciatr  BIOS operat ions r* ' i th th is fur ictrol ;  see th€ SAGE
TECHNICAI h{ANiiAt, BIOS Function 12 for full Cetails.

i n t
in t .
cha, -
l ong
long
in t

w h e r e :

Cha.nnel

Addreee

Length

B1oc,k

Coa t ro l

uwr i t e  ( chenne l  ,  ndCrese  ,  i eug th ,  b1ock ,  c .on t roL )
cha:rne J. ;
D li -i;.:.: tu [:: :-: j

l e n g t h ;
b i o c k ;
c o n t r o l ;

i o  t he  cha .nne ]  number  t o  w r i t e  t o .

io  the a .ddreee at  which the data to  wr i te  to  the
channel  m&y be f  ound.

i e  t he  number  o f  by tes  t o  w r i t e .  Th ie  cEn  be  a ,ny
e ize .

i s  t be  b l cc , k  number  t o  w r i t e .  Th ie  i e  i gno red  f o r
non - .b l oc , I ced  dev i ces ,  such  a . s  t he  t e rm ina l  .

i e  e '  s p e c i a l  c o n t r o L  w o r d .  T h i e  i e  u e u a l l y  e e t  t o  O ;
i f  you  ee t  i t  t o  1 ,  t l ' e  w r i t e  r i 1 l  be  done
reyac ,h ronoue l y  when  you  a re  r r i t i ag  t o  B  d i sk  dev i ce .
Th ie  t r €a ,ns  t ba t  uwr i t eO  w i l l  r e tu rn  i nmed ia te l y ,
r i tbc 'u t  ra . i t ing f  or  tb .e  operat ion to  c ,ornp le te .  You
nue t  t hen  uee  t he  ue ta tue  O  func t i ou  t o  f i nd  ou t  r hen
tbe  ope ra t i on  comp le tee .  0 :be r  b i t s  i n  t h i s  c ' ou t ro l
r o rd  hawe  o the r ,  dew ice -depeaden t  nean iage  I  Eee  t he
SAGE TECEIfICAI I{ANUAL f or f ull deta,ile.

Unit I/O Error Codes

There are two sets of error codesl those returned frosr the floppy driver and
those returned bv the Winchester driver.

Floppy Dr iver  Emor Codes

66 SAGE CP/M-68K try .,,tt
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No Gr ro r  t he  ope rB t i on  rBa  ruccees fu l .
I l oppy  con t ro l l e r  r ou ld  ao t  r eapoad .
F loppy cont ro l  le r  re turned t  inva, l id  .ommand '  Grror  ,
Bec ,e , l i b ra . t e  o r  Seek  f  a , i l u re .
No d ieLet te  (ee a rneul t  o f  B res.d  or  r r i te  t i rneout )
l l i re iag Addrese Xa. rk  er ror .
No De,ta. Found error .
0ve r run  e r ro r .
C R C  E r r o r  e r r o r .
E n c  O f  C y l i n d e r  e r r o r ,
l Y r i . t e  P r o t e c t  V i c l a t i o n  e r r o r .
ACdrees  Ou t  0 f  Range  e r r<> r .
l { r ong  Cy l i nde r  e r ro :  .

W inehee te r  D r i ve r  E : - ro r  Ccdee

No er ror  "
C o u l d  a o t  i n i t i a . l i z e  V C C I .
B e c a l i b r e , t e  o r  S e e i r  f a : r u r e .
D r i v e  n o t  r e a d y .
T i o e o u t  w h i l e  w a , i t i n g  f o r  d e + - a .
C n C  e r r o r .
V e r i f y  e r r o r .
l f r i t e  P r o t e c t  V i a l a . t i o n  € r r o r .
B loc.k  l . jumber  out  o f  ra .nge.
l Y r o n g  C y l i n d e r  e r r o r .

The following two errors can occur for any BIOS function:

I 11ega l  dev i ce  nunbe r .
I l l ega , l  r eguee t  number

SAGE CP/M-68K y,ry .,,tt . 6 7

-o
- 1
- 2
- 3
- 4
- 6
- a
- 7
- a
- 9
- 1 0
- 1 1
-12

-o
- 1
- 3
-4
- 6
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- g
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- 1 1
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Section 8

General Information

This  chapter  g ives,v :ou some genera l  in for r ;a t ion on t i re  S,AGE impier" r+ntat ion

of  CP/M-68K.  In  par t icu iar ,  d i f ie rences bet r* 'een the way SAGE has

impiement,ed CI'  
' \1 

and the * 'aJ* Digital Research describes the

lmplementation in t ,heir manuals is outl ined.

SAGE Basic Input/Output System (BIOS,1

CP/M-68K never accesses any of  your per ipheral  devices (ser ia i  ports,  d isk
dr ives.  etc)  d i rect l ,v.  Al l  requests for  input and output to these devlces are
made through a supervisory progra:n cal led the SAGE Basic Input/Output
System, or BIOS. Current ly.  a l l  operat ing svsl .ems suppl ied by SAGE use the
same BIOS, including the Pascal p-System and Modula-2.

The SAGE BIOS *'as originally *-ritten foi the p-System. anC iherefore does
not interface directly to CP/N{-68K. SAGE has implemented a ITBIOS

Interfacet, which iaterfaces the CPIM BIOS call ing sequences to the SAGE
BIOS. l lhrs BIOS Interface also implements disk block buffering to increase
the speed of disk operations.

There are eurrently two versiorrs of the SAGE BIOS; Single-User and Multi-
I lser. The Single-User BIOS aiiows only a single copy of CP/M-6SK to be
running on the computer. The Multi-User BIOS allows multiple copies of
CP/M to run at the same time, allowing more than one person to use the
computer at once.

Deticea

All of the various pieces of equipment attached to your SAGE computer are
called ndevicesr" Examples of devices are the floppy diskette and Winchester
disk drives, the printer port, and the serial channels. Every physical device is
assigned a unique number, which is used to refer to the device when input and
output requests are made of the SAGE BIOS. Here is a list of the devices on
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1
3

1
2
4
c)

6
7
I
I

1 1
1 3
L 4
1 6
1 6
L 7
1"8
1 9
20
2 t
22
23

l:t?

l
l
3
l

General Inforrnation
SACE Buic Input/Output System (BIOS)

the SAGE comFrter. and their respective

Devi .ce

Single-User BIOS device numbers:

Nulrbcr

Kcyboa. rd  ( f  or  input  )
Te rm ina l  ( f o r  ou tpu t )  (

L e f t  ( t o p )  f l o p p y
R igh t  ( bo t t on )  f l oppy
Pare l1e1  p r i : r . t e r  p<> t  t
Remo te  I npu t  (moden )
R e m o t e  0 u t p u t  ( m o d e n )
$ i . n c h e s t e r  d r i v e e  ( a 1 i  o f  t h e a )
RAt{  Disk
Ext ra  eer ia , i ,  cba: rne1.
Ex t re  se r i . a l  channe l -
Ex t re  ee r i e l  chg .nne l
Ext re  oer i r r l  cha.nnel

1
2
4
D

6
7
E
I

L 1
1 3
i 4
l o

1 8

The < iev ices are nurubered s l ight ly  i i f fe 'entJy  in  t i ie

Dev i ce

.ll 1
t l

#2
#3
#4

Keyboa rd  ( f o r  i npu t )
Te . r rn i : : aL  ( f  o r  ou tpu t )
L e f t  ( t o p )  f l o p p y
R igh t  ( bo t t ou )  f l oppy
Pera1 le l  p r i n te r  po r t ,
Bemote Input  (noden)
Remote 0utput  (mc 'den)
lY i r . : r "hester  dr ivee (e11
RAU Diek #1
Ex t ra  sc r i a ]  channe l  #1
Ex t rg  ee r i a l  channe l  # f
Ex t ra  ee r i a l  channe l  #2
Extra. eerj ,el c,ha.nne1 #Z
Ext ra  ser ia l  cher .nnel  #3
E x t r a  o e r i E l  c h a n n e l  # 3
Ex t re .  ne r i a l  channe l  #4
Ex t re  se r i a l  cba .nne l  #4
RAM Diek #2
RAM D j, ek #3
RAU Dink #4

Nurnber

o f  t hen )

( i n p u t )
(ou tpu t )
( i n p u t )
( o u t p u t )
( i n p u t )
( o u t p u t )
( i n p u t )
(ou tpu t )

Current ly,  devices numbers 3,  10,  12, and al l  numbers abote 23 are unassigned
and reserved for future expansion.

BIOS Channel Mop

Input and output requests are never made directly t,o a physical device.

lnstead, requests are made through a nchanneln. The SAGE BIOS contains 3t

SAGE CP/M-68K try ntt70
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General Infonnation
SAGE Buic Input/Output System (BIOS)

channels used to perform input and output, numbered from 0 to 31. These are
called the BIOS Channel }r{ap. Aoy physical device on the SAGE may be
assigned to any of these channels. The Channel Map may be changed with the
SAGE4UTL program (see Section rV'). Any physical device may be assigned to

any channel. Normally, ho*'ever, most channel numbers are Inapped to the
corresponding physical  device.  For exannple.  the channel  used to access the lef t
f loppy (device 4) is usuall.v channel 4.

A channel  is conf igured by set t , :g two pieces of  infcrmat ion:  the device
number the channei  is associated r*- i th,  and a special  nuruDer cal ied t l , i :
subdev ice .  The subdev ice  i - .  cu : ren t l ; -  used on l l '  w i th  the ,  Winches ter  d isk .  A i l
Winches"er disk dr ives are speci f ied by der- ice I  in the Channel M"p. Di f ferent
disk dr ives and part i r l . : ; i is  are c ienoteci  * ' i tL the subdevice i r  rhe Channel M*p,
Section trV explains this in detaii.

CP/M-68K has a fairly simple interface to the BIOS CP,/M al*'ays uses
certain channels to perform input and output,  tc part icuiar CFlM devices.  For
example, channel l and 2 are alwa-vs used for console input and output.
respectively. Here is a table of the association betw-een CP/I{-68K devices
and BIOS channeis:

Dev i ce Chgnne 1

Coaaole input  (CON: )
Coneo le  ou tpu t  (CONr )
Pr in ter  output  (LST:  )
Auxi l ie.ry iuput (AXI :  ,  EDR: )
Aux i l i a r y  ou tpu t  (AXO: ,  PUN: )

D r i ve  A :
D r i ve  B :
D r i v e  C :
D r i v e  D :
D r i v e  E :
Dr ive F r
D r i v e  G :
D r i v e  E :
D r i ve  I :
D r i ve  J :
D r i ve  K :
D r i v e  L :
D r i ve  U :
Dr i ve  N :
D r i v e  O :
D r i v e  P :

This channel arrangement is very powerfu!. For example, you could set up
your SAGE computer to be a remote systen, accessed through a telephone
line, by re-assigning channels l and 2 to be associated with devicei 7 and E.

SAGE CP/M-68trf xry r'r
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SAGE Buic Input/Ovtput Systcn (BIOS)

respectively. This wil l cause all console input and output to be sent through
the Remote Ser ia l  Port ,  rather than through the Console Ser ia l  Port .

Beiow is the default Channel Map configuration. The Channel Map may be
changed with the SAGE4UTL progtam.

If a channel is assigned to device
sets up CP/M dr:ves A: and B:
respectively, and CP/M drives C:,
2 and 3. CP/M drive E: is set up

Chan: : .e l  O eubdcv ice = O
ChanneL l  eubdev ice = C ' '
C h a , n n e l  2  e u b d e v i c e = O
Cbannel  3  eubdr :v ic ,e  = O
C h a n n e l  4  s u b d e w i c e = O
Cha ,nne l  6  eubdev i c ,e  =  O
C h e u n n e l  6  s u b d e v i c e  =  O
C h s n n e l -  7  e u b d e v i c . e = O
C h a n n e i  E e u b d e v i c . e = O
C h a n n e l  I s u b c i e v i c e = L
C h s n n e l  1 0  s u b i e v i c e  =  2
Chaaae l  11  eubdev i ce  = :  O
Chenne l  t 2  eubdev iee  =  3
Cbanne l  13  subc iev i ce  = .  C
Cha .nne I  14  gubdev i ce  =  O
C h a n n e l  1 6  e u b d e v i c e  =  0
Channe l  16  eubdev i c ,e  =  0
C h a n n e l  1 7  e u b d e v i c e  =  o
Channe l  18  subc iev i c .e  =  O
Chenne l  19  subdew ie .e  =  O
Channe l  2A  subdev i ce  =  O
Channe i  2L  subdev i ce  =  O
Cha.nnel  22 subdev ic ,e  :  Q
Chennel  23 subdev ice = O
Chennel  24 eubdev ice = O
Chg.nnel  26 subdev icc  = Q
Cha.unel 28 eubdevic,c = O
Cha.ane 1 27 eubdevic,e = O
Che.nael 28 eubdevice = O
Cbeo,nel 29 subdevic,e = O
Q l rnne l  30  oubdev i ce  =  O
Channcl  31 aubdev ice = O

0, it is disabled. The above configuratic,n
as the left and right floppy diskette drives,
D: and F: as Winchester drive partit ions I,
as the RAM disk.

Chg'nnc l
Chenne l
Cbe,nr.,e I
Channe l
Cha.nnel
Channe  1
Cha .nne l
Che,nne 1
Channe i ,
Channe l -
Che,nne L
Chs.nael
Che,nne l-
Chsnne l
Che.nnel
Channe l
Channe l
Ghanne l
Cha.nnel
Chenne l
Chenne l
Cbanne I
Chenue I
Cha.nne i
Che.nncl
Channe I
Channe 1
Chanae 1
C e"nne1
C:. clnna1
C:anne I
Cbanael

c levLc,c  =
d e w i c e  =
d e v i c e  =
d e v i c e  =
d e v i c e  =
d e v i c e  =
d e v i c e  =
d e w i e e  =
d e v i c e  =
d e v i c e  =
d e v i c e  =
dev i .c ,e  =
d e v i c e  =
dev i c .e  =
d e v i c e  =
d e v i c e  =
d e v i c e  =
d e v i c e  =
d e v i c e  =
d e v i c e  =
d e v i c e  =
d e v i c e  =
dewic ,e  =
dew ice  =
dev i ce  =
dev ic ,e  =
dewie,e  =
dev i ce  =
d e v i c e  =
dev i ce  =
dev i ie  = '
dev i ce  =

o
1
2
3
4
6
I
7
a
I

1()
1 1
L 2
1 3
l 4
i 6
1 6
7 7
1 8
1 9
20
2,1..
22
23
24
26
2A
27
2A
29
30
3 1

o
1
2
o
4
6
6
7
I
I
I

1 1
I
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

J

l
l
l

I

1
I

t

i

i

I

I

CP/M-SSK BIOS Interfaee

The BIOS Interface accepts input and output requests from CP l},d, and calls
on the SAGE BIOS to perform the requests. In addition to this basic lunction,
the BIOS Interface also implements a disk buffering schene to increase the
speed of disk operations. Disk buffering uses sorDe of your memory to
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General Information
CP/M-6?K BIOS Intertocc

temporarily store data that has been recentlv read from the disk. Another

method available to increase the speed of disk c'perations is RAJvI disk.

Disk butTering automatically and transparently keeps the most recently used

disk dara in memory, *'here it can be accessed much more quickly than a disk

can be. Some of your computer 's meroory is stat icai ly part i t ioned into equal-

sized buffers that hold one or rDore disk blocks. Every time an access to a

flopp." or Winchester disk is init iated, the buffers in menory are searched

f i rst .  l f  the data requested is found in a buffer,  the physical  d isk need not be

accessed.

A Least Recent ly Used (LRU) scheme is used, \A'hcn ;  new disk buffer is

needed, the buffer that  has not.  been referenced the longes.t  amount of  t i r re is

used. If rhis buffer has been modifieC, it is f irst written : , th€ physical disk

before it is used to hold new data from the disk.

Wheneve- a program frnishes running anr i  returns contr<; l  to CP/I f -68K. al l

modifiec ouffers are written to disk. Thi.s also happens if you type Control-C

when CF/M-68K is expect i rg a comuiand.

CP |}'.{-S8K Bootstrap Loaders

CP/M-S8K comes with two bootstrap ioader Programs, BOOT.SYS and

ltd{.I$.,OT.SYS. These bootstraps are for Single-User and Multi-User CP/M'

respectively. The same bootstrap is used for both flopPy diskettes and

Winchester Partitions.

The SAGE implementaticn of the CP/I{ bootstrap operation is different than

l " i r 4 i  c t - i i ; r e c  r i i  i r e  f i - ' ; ' i l l -  " t i "  
: i "  

" ' - '  
i ' : - '  i '  i  ' '  '  r l l i '  ' - ' l  I l ' " " ' ; ' t  l '  T i ' *

standard bootstrap procedure is to load the CPM.SYS fi ie, which has been

previously relocated to execute at a fixed address, into memory. The standard

CPM.SYS fi le contains the CCP, BDOS and BIOS segments of CP/M- The

SAGE procedure is different. The actual tasks of the bootstrap loader depend

on whether you are booting Single-User or Multi-User CP/M.

The CPM.SYS fiie is the same for both Single-User and Multi-IJser.

CPM.SYS contains the CCP and BDOS segments of CP/M' and the BIOS

Interface segment. The actual SAGE BIOS file is not a part of CPNI.SYS, and

is loaded separately. CPM.SYS is left relocarable in the SAGE

implementation, so that it may easily be loaded at any memorJr location.

I.nder Siagle-User. the bootstrap program loads the SAGE BIOS from the file

SAGEBIOS.SYS, at the highest memory location available. The BIOS is

SAGE CP/M-68K vry tttt 73
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G eneral Inforrnation
CP/M-68K Bootstrop Loodera

init ialiced immediately after loading. and is used to perform all input and
output for  ' i ie second hal f  of  the bootstra;  .  The next step i - .  to loar i
CP/M-S8K from the CPM.SYS frle. This is loaded immediately below the
SAGE BIOS, or i-mediately below the RA-]\ 'I disk if RAM disk is enabled.
After loading, CPM.*QYS rs relocated to execute at the address at which it was
Ioaded.

Under l t {u l t i -User,  the Mu;r i -User BIOS q' i l l  a l ready have been loaded by the
Mult i - t lser bc 'ot  device and in i t ia l izeci  befor. ;  the MuJt i -User bootstrap is
invoked. Therefore,  only CFM.SYS need be loaded. CPN{.S}-S is loaCed , ; , to
the highest mernof l '  locat ions of  the user 's i l )e i : i { i , rv part i t ion.  lmmediatel ; .
af ier  loadirrg,  CPl i  SYS is relocaied to executr  at  the address at  n 'h ich i t  r* 'as
ioaded. T' i ;e Muhr-User boot device must t 'e.  Ci f ferent than the users 's bc 'ct
device.

The bco+"trap program resides on a f iopp.v diskette or rr \ ; inchester par: t i t ion. ,n
blocks C iirough 3. It ma.v be piaced on these blocks with the SAGE4LjTL
ut i l i ty  progrem. You Mi. 'ST use the c. ' ) r rer t  bootstrap {BOOT.SYS oi
IVfLBOOT.SYS, for  Single-User or Muir ,  -  User) .  I f  you use the wrong
bootstrap. CP/M ni l l  nor boot proper ly.

Memory Confrguration

CP/M-68K and the SAGE BIOS reside at the very highest memory locations
of your computer under Single-User. Under Multi-User, CP/N{ resides at the
highest locations of your user Eoemory partit ion. Memory is configure<i i:n thr
same rDrnri€F for both Single-tlser and lr{ult i-User, except that the SAGE
' q l n S  

1 :  : : ' i , 1 -  f i t f s t ' :  L i r  l i ,  l  1 ' . s " 4  v r ' ; '  , -  : : ' , ' '  1 { ,  " ; - -  f  
' s i -

Sinele-User Confi guratior

Top of  lnenory : * * t r a a * tl * * * i * * * * r G * rt rt * a * * r * * * * rt * * r * * tt * *

* a

t

+
SAGE BIOS

i * r tr r tt * + rf rf * * * tr l tr r * * * * tf * rts + * t * + + * * rt * * * tt tf r

t *

:  
*  D iek ( i f  c ,onf igured)  *

;
tr * * i * * + * tF * * * * * * * * * {. * * + rf * tf *.1 * *. * tl * * * * * * * *

t r

* @ /Y-88.K anC BI0S fnterf a,c,e ,f
T I

* * r * * * t.. * * * tf * rf tl * * * * tl * . * * * tl * * * rt rt tf * tl * * * rl * r

* *
* LBU Dick I/O Buffcre *

SAGE CP/M-68K tq .,"tt

*
rl

'.t
j

rrr

l

J

l
l
1
-r

t

I
3

l
1
a?

-I

1
J

,,# 74

n
#

i t i
*.i
: fF I



7s

fl
I
,B
\

i
l

t

l
I

,l
I

,3
3
i

rl

t:
I

I",J
3

6

T
I
f,
5-l
I

t
I

F l t

rH
JECXI

:Jililr
I

H
I
I
Y
?' l
I

M
i
I

.'

General Inforrnation
Menory Conliguotion

a * * r * * * t . * a * * tf tt * * * * r * * rl rl * * * r t a i * * * a a * * *

t f

*  Trans ient .  Progra.m Area ( fPA)  *
* f

LOCatiOn 4OO heX : * * t: * t, * r r * tr * r t + rf tr r t tr * rf * r * * * * tr' l tf i * tr * * rt * * tr

r r l

*  Excep t i on  Yee to re  t
* r

L O C a t i O n  O  h e X :  t * * r t ! ' t t r t * * r t t * * a * * r * * * * r f  * * t f  . * * * r f  * * r r i * * t t
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General Information
Memory Conligvrat:,on

Mult i :U.ser Conf i  gurat ion

l{ote:  SAGE BIOS is located at  top of  memcry.

T c r p  o f  p a r t i t i o a :  * . - * * * . * *  t r r r r t * *  * t *  *  t t * *  * *  *  *  +  * t *  * *  r f  * r .  * *  l  * *
r f *

*  CP /X -68K  and  B fOS In te r f ace  r r
tf rl

* * a * + ! r t I rf |: r| rt D + + r * g I * * * rF * * tt r - lr t * | * * * i + -

* *
.  L R U  D i e k  T / O  B u f  f  e r e  *
* *
*  r  r  *  *  *  *  *  *  *  r l  *  *  *  t l  a  *  *  *  *  *  *  *  *  +  *  a  I  *  *  *  *  *  *  *  * ' t  * ' k

t l *

"  f ra , r r s ien t  P r .og ram Area  (TPA. )  *
* *

B a e e  +  4 c o  h e x :
* , f

' t  E x c e p t ,  i o n  V e c t o r s  *
* *

P a f t i t  j , C f n  b g . S g  I  *  *  r  * *  * * *  t ( r t  r t  r *  * *  t  *  r  r  r t .  ! t  *  *  r  *  *  *  *  x  *  *  +  r  r  r  * ' r  r  +  *
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Sect ion I

App*ndix A Changes t,o CP/N1-68K

Or: t l inpd be low are the changes made to  CPiM-8gl  for  the cur ren l  re lease.

T i r is  i is t  o f  change:  is  nct  in  any par t icu iar  order ,  b 'u t  we be l ieve i t  to  be

cou:p le te .

Muit t -User CP/\{-68k is now supported. This is NOT the same
th ing  as  D ig i ta l  Research 's  Concur r t ,n t  C ' } . 'M"  Ins tead.  i t  i s  the  sa ine
as N{ul t i -User p-Svstern,  In fact ,  Iou can even run p-System users
and CP/lv ' { -6Sk users concurrent ly on a s ingle Sage compurer.

Xon/Xof f  i : . " ,dshak ing  fo r  the  conso le  may now be e i ther  le f t  to
CP/M (as i t  was before),  or  you can have t i re BI( iS do i t  at  interrupt
level. The problem with doing it at interrupt level is that it interferes
with the Mince Search and Quote commands. A special version of
Mince has been released that turns off BIO-q handshaking when it
runs, and turn^s it back on again after leaving.

The implementat ion of  RAM disk has been completely redone.
Previous versions of CP/M-68k allocated RAI4 disk when the system
was booted. Space for the RAM <iisk was taken from the TPA. The
neq method uses the RAM disk device in SAGEBIOS. which is
co i . ,pa i , ;b l r  n i t , ,  l ' 1u  : , * l  . ,e r "

RAI{ disk must no*' be init ialized immediately after every cold boct
of CP/M. Previous releases automatically init ialized the directory of
RAM disk, but you must run IMT to init ialize the directory with this
release. This feature wa-s added because under Multi-L;ser, multiple
users may be sharing RLM disk. If it was automatically initiaiized
when a user booted CP/M, a user could destroy previously created
fileE. Also. a user may not have write access to RAIvI disk, causing an
autonatic init ialization to fail.

RA}l disk may nov' be assigned to any CP lM drive. Previously, only
drive E: could be RAll disk.

The Bootstrap has been rewritten. It is now much smaller than it was
before, and a serious bug preventing booiing if your CPM.SYS fiie got
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Appen"db A - Changes ta CPfir{-68K

too large ha-. been f ixed.

7 .  T l i e  same  p rog ra rn .  SAGEI I ;TL ,  i s  us i , d  on  bo th  Sage  I I s  and  Sage
IYs.  There is  r io  longer  a  SAGEUTIL progran i .

SAGE4UTL has been complete ly  reu ' r i t ten,  and is  no ' t r ,  more s i r r . i i la r  to
th '  : i -$r '51grn vers ion.  SAGE4UTLL.  There s 'as  a  rnu l t i tudt '  o f  bugs
in  i . l re  c : i  S- {GI  l - lTL. :  ihese have a l l  been f ixed.  A lsc , ,  a  fe . r * 'nex '
f ea tu res  ha r r .  be rn  addec .  T i i e  nen . '  SAcD4UTL  i s  w r i r t e r i  us i ng
\ \ - i i t e s r n i t h ' s  c  c o u r p i l e r ;  t h i s  m e a n s  t h a t  i t  m a ) '  n o  l o n g e r  b t
con ,p i l eC  r l ' i r l i  t he  D ig i t a i  I i esea rch  C  Co r ; rp i i e r .

D i sk  d i i , ' e s  a r r  no l v  con rp le te l f  i n re r changea .b ie :  t , ha t  i s ,  y -ou  can  now
ass ig r r  f l opp r .d r i ves  t o  L ' e  so rne th lng  bes ides  A  and  B : ,  and  - vou  can
a: ,s ign R,{ I {  i i sk  r ,o  be someth ing bes ic ies  E: .  } 'ou can a lso no* '  ass ign
the  \A ' i nches te r  d r i ves  t o  A : ,  B :  c r  E : .  The  d i s t r i bu tec  con f i gu ra t i on
is ,  hor+e 'er ,  s t i l l  * ' i th  t l ie  f lopp ies as dr ive A:  and B: ,  RA\{  drsk as E: ,
and  t l i e  \ \ ' i r r ches te r  a - s  C : ,  D :  and  F : .

C P i \ {  n o a . k n o w s  t h e  c a p a b i l i t i e s  o f  m a r } } - t e r m i n a l s .  T h i s
:n fo :n ia t ic rn  is  kept  in  the f i te  TER-\ ICAP,  and is  uscd by SrAGE+L]TL,
\\ ' f '  t lR\I-AT and otirer programs.

1 1 .  A  L - n i x - l i k e  e n v i r o n m e n t  s p a c e  h a s  b e e n  a d d e d .  Y o u  c a n  k e e p
var iab ies and assoc ia ted va lues in  the env i ronment .  The programs
SITENV and PRINTEN\ ' '  main ta in  the env i ronurent .  Wherr  you
bo '1  the env i ionment  var iab le  HO\ ' {E is  automat ic r l lv  ser  r+ ' i t } r  i .he
va lue of  the dr ive you booted f rorn.
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Appundix C Re-Assembling CP/\{-68K

l c68  - r  -ucpn -o  cFrn .  syg  cpr r l  ib  b ios  o

The resulting CP\{.SYS fi ie is ready to be

T,,  lea: ,  . t . - , ; . : ib l i :  . : r  l ;1) i ) lStr t r . I  .  \ "Cl-  Iat - . . i  : , . . i  .

o 3 6 E  b o o t . 3

o 1 6 8  m . r b o o t . t

Before you can use the bootstraps, you must f irst pass them through LO68:

l o 6 E  - t 4 O 0  - o  b o o t . i y s  b o o t . o

lo68 -1490 -o  n r . rboo l  sy r  n rboot .o

SAGE CPft4-68K uq .'"rt .

I f  you make an1'  custom
prograas, ] 'ou wi l i  want

To reassemble the BIOS
line:

mod i f i ca t ions  to  the  BIOS
to  reassemble  then .

Interface, you must t l"pe

I n te r f ace  o r  t he  boo ts t rap

in the fol lowing command

o s 6 8  - l  - n  b i o s , s

After assembl ins BIOS.ST you
CPN{.SYS fi le that can be loaded
to do this:

must l in}. r.t r*' i th CP\t"it l  to produce ;,
by the bootstrap. This is the command l int

loaded by the bcotstran.

. f -]-r ' lcl l -,. - .- .( i i lr l i ::.tr;] l ir,,.,
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