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SAGE CP/M
INTRODUCTION TO SAGE CPIU-68K

INTRODIICTION TO SAGB C?/}T-58K

Welcome ro CP/M-68K and the SAGE computer. CP/M-68K is a product of
Digital Research and has long been avallable on 8-bit machines,
specif ical- ly the Z8O. Dlgttal Research is an eight year o1d company in
Pacif ic Grove Ca . Ttrelr users include over 800 ,000 systems ' 700 0El'ts
and 600 independent software houses.

CP/U-68K is rhe version of Cp/U for the l' lotorola MC68000 fanily of
microprocessors. I t  ls a htgh perfornance slngle-user, single-tasklng
operating system.

CP/M-58K features a fLexibl-e appllcation program interface aad powerful

system utl l - i t les combLned with a C compiler to provlde a complete
sof tware devel-opment environment.

Ttre major f eatures of CP/U-68K are:

CP/M and CPIM-86 Compatibtlity

Supports from 64 Kilobytes to 16 Megabytes of RAM

Support for 1 to L6 logical Disk Drives of up to 512 M bytes each.

C Language

Sophlst icated Software Development Tools

Standard CP/M Uti l l t ies

l'{ultlple Programs can Co-exlst Ln Ram

ResLdent System ExtensLons

All"ows full aecess to MC58000 hardware features

Cross Development tools.

The package lncludes a C conpller and run-time llbrary which are subset
conpatibl-e wtth IINIX Verslon 7 . Thls provldes a bridge from UNIX to
CP/M-68K. C programs whlch lrere developed under the IINIX operatlng
system can easily be transported to run under CP/il-68K.

Sage Computer Technology
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SAGE CPIU
INSTALLATION

I I INSTALTATION

Ttre SAGE boot program resides in PROM and ls the same for all operatLng
systems. Refer to the detai led instruct lons in the seetl .on on
INSTALLATION in Volume I of the SAGE Users' ManuaL to unpack your
computer, connect your terminal and get it ready to polter up.

Brief lyr on power upr the screen should display:

Sage II  Startup Test
RAI'{ SIZE = :<xx K

Booting from Floppy
Put ln BOOT dtsk and press a key (a for quit)

l

To boot

Put the
key, the
prompt:

from a fLoppy, Sw5 of

BOOT floppy for CPIM
maehLne w111 boot to

A>

GROUP-A should be up, Sw5

in the left-hand drive,
the command line of CPU.

should be dotrn.

Once you press a
Ttris ls a slnple

If trNot BOOT disk" ls displayed, you
not the correct diskette. Diskettes

have the dlskette ln wrong or lt le
go tn wtth the 1abel up.

Sage Computer Technology
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SAGE CP h4

BACKING UP T{3;*TTI:T

II.OI BACX,ING UP SYSTEI,T FILES

Keeping back-up copies of your f i les is one of the f irst things a
progranmer learns, usually the hard way. Losing your only copy of a
day's work is painful . Ilaving to re-type in even an hour of changes ls
valuable t ime lost.

The f irst thing you, as a nen user of a SAGE II,  must do ls backup the
dlskettes that SAGE sent you. These diskettes are write protected and
cannot be wrLtten to. We suggest that the user make a set of worklng
system masters which are conflgured for his system, and then use them to
generate system dLskettes for everyday usage. TLris means;

1 . Format your blank diskettes for your drives. The disk foruat
defines how the data is stored on the diskette. I t  ls
sl ightly dif ferent for dlf ferent disk drives and systems.
For exanpl-e r oD the SAGE II,  dlskettes can be f ormatted f or
either 40 track or 80 track drives. Brand new diskettes must
always be formatted for your drLves '

2 .  Copy system f l les to the new fornatted diskettes. ALt f l les
are copied to the d isket te.

3 . Ctreck the nelr diskettes to make sure they work. Store the
orlglnal diskettes in a safe place away from extremes of
temperature,  dust ,  and st ray magnet ie  f ie lds.

lhese operatl .ons wtlL now be described ln ,detai1.

Sage Computer Technology
3



SAGE CP/M
INSTALLATION
FORMATTING A DISKETTE

II.O2 FORUATTING A DISKBTTE
Your system diskette should be ln the Left-hand drive (A) .
Your new diskette should be in the r ight-hand drive (B).

Note that the systen diskette ean be renoved to prevent
formatting the wrong diskette by rnistake and losing your
system data.
The acreen pronpts: You type:

SAGEUTIL <CR>

C(onf igure,  B(oot  Copy,  F(ornat ,  Q(u i t  F (cr )

A>

Floppy Diskette Formatter
Drive to be forrnatted (A or B) ? B (cr)

Is dlskette ready for forrnatt ing Ln drLve B? Y (cr)
a a a a a a a a a a o a a a a a a a a a o a a a a a a a a a a a 3 a a a a a a

a a a a o a  a a a  a a a a a a a a a a  a a a a a a a a a a a  a a a a a a a r a

a a a a a a a a a a a a a a a a a a a a a a a a a r a a a a a a a a a a a  a o

Ver i f  icat ion

a  a  a  a  a  a  a  a  a  a a  a  a  a  a  a  a  a  a  a  a  a  a  r  a  a  a  a  a  a  a  a  a  o  a  a  a  a  t

Format complete
More diskettes to fornat? Y Lf more

N if  done

C(onf tgure,  B(oot  Copy,  F(ormat ,  Q(ui t  a

Now you shoul-d be back at the rtA>rt prompt line.

Note that your should format enough diskettes to backup alL of the
systen masters sent wtth your order and also a few extra for work disks.

Sage Computer Technology
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SAGE CP/},I

COPYING DISTRIBU'';ilT*ffiT37

I I .O3 COPYING DISTRIBUTION DISXETTES

Now that you have forrnatted diskettes, copy the dlstr lbution dLskettes :

The acreen shors:

A>

I{ODE F'IINCTION
ALL Copy the whoLe disk
B0OT Copy the Boot tracks
FITES Copy the non-boot tracks
END End thls program
A>
Enter SOURCE drive
Enter DESTINATION Eive
( ̂ c ro AB0RT)
RETURN to copy ALL fron A to B

*** CoPYING TRI\CKS ***

&(
Do you  w lsh  to  repea t  the  copy?  . . . . . . . . .  Pu t  i n  ano ther  mas te r

and another fornatted
dl,skette. Type Y to
copy.

Repeat untl l  al l  of the mas ter diskettes are copied . I}pe rfNrf to the
last questlon. Now you should be back at the frA>'r 

Prompt:
A>

Note that thls rnethod nakes a complete copy of the irnage of the left
dlskette on the rtght dlskette .  Ttre bootstrap area wil l  be copied.

II.O4 CEECTOT'T OT f,EW SYSTE}i DISXETTE

1.  Remove both d isket tes.
2.  Put  the new system disket te ln  the le f t  s ide (A) .

3. RESET the computer.
4" Your system shouLd boot to the tt6ltt prompt.

(See the Power-up section).

Sage Computer Technology
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SAGE CPIM
INSTALI"ATION
SAGE IV CPI},T-68K INSTALLATION

II.O5 SAGE IV CPITT-68K INSTALLATION

SAGE IV CPIM-68K INSTALLATION

Instal lat i .on of CP/M-68K on a l{ inchester part l t ion involves several
s teps.  You wi l l  f i rs t  have to boot  up in  the p-system so par t i t ions for
CP /YL can be added. Put the new partltl-ons into FORMATIM0.TEXT f ile.
Tt re dts t r lbut lon d isket tes are set  up for  C:  on Par t l t ion 5 ,  D:  on
Part i t ion 6 and F: on Part i t ion 7 . l tre CP /U part i t lons should not be
less than 2048 bl-ocks. Once the partitlons are put into FORMATINF0.TEXT
run I,IFORMAT as described in the SAGE MISERS' MANUAL SUPPLEMENT in
section RUNNING WFORMAT so the device maps can be updated. I{tren the
device maps are updated reforuat the CP/M part i t lons.

Once the above steps are done boot from the CP/M-68K SAGE Mlstibutlon
diskette. Now run SAGE4UTL; a more detailed explalnatLon of SAGE4UTL
wil l  be given l-ater.

SAGE4IITL is started by typtng "SAGE4UTL" from the CPIM-68K prompr:

A>
The systen no!il displ-ays:

SAGE Computer Systen Uti l l ty Package Verslon X.X

A - 0n-11ne ConflguratLon
B BIOS ft le Configuration
C Floppy Formatter
D Bootstrap Copy
E Prepare Drives for Shtpptng

Select Menu i tem (CR exlts):

t yp tng  a 'B 'a t  the  ou te r  1eve1  p rompt  1 lne  w iLL  cause  the  u t i l l t y  to
enter the BI0S ft le Conflguratlon !4anager and ask:

Enter  BI0S f l le?

You should then enter A: SAGEBIOS.SYS. If  the read was successful the
system now dlspLays:

A - T e r m L n a l  B  R e m o t e
C Left Floppy D Rtght Floppy
E Ram Disk F Printer
G Extra Serlal Port #L H - Extra Serlal Port l l2
I Extra Serial Port ll3 J = Extra Serlal Port lt4
K - ParalLel Port t - Low Level Conflguratlon

Select Menu i tem (CR extts):

Sage Computer Technology
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Now type 'L' to enter the Low LeveL
dlspl-ays:

SAGE CP/U. 
INSIALId.TIOI{

SAGE rV CP/M-68[C TNSTALLAtIOI{ ( cont . )

Configuratlon where the ByBteE

A
B
c
D
E
F
G
H
I
J

Low Level Conflguration
BIOS Channel tlap ( O to 15 )
BIOS Channel Map (tS to 31)
Left Floppy Detal ls
Right Floppy Detalls
Shared Floppy Detalls
WLnchester #t
I{Lnchester #2
Wlnchester lt3
Wlnchester #4
OperatLng System InfornatLon

Se1ect Menu Ltem (CR exits):

There are certaln channels for each CP/U drlve and
foLlows r

they are asslgned aB

Channel Drlve A
B
c
D
E
F
G
E
I
J
K
L
ll
N
o
P

Floppy
Floppy

- Ilard Dlsk
- Hard Dtsk

Ran Disk
Hard Dtsk

- Hard Disk
- Hard Dlsk

Hard Dlsk
- Eard Dlsk
- Hard Dtsk
- Hard Dtsk
- Hard Dlsk
- Hard Dtsk

Hard Dlsk
Ilard Dtsk

4
5
9

17
0

18
1 9
20
2 L
22
2 3
24
2 5
26
2 7
28

Computer Technology
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SAGE CPIM
INSTALI,ATION
SAGE IV CP/M-68K INSTALLATION (cont.)

Ttre BIOS Channel Maps wtll have to be changed to ref lect these channe 1
assignments. First type '  A' to enter BI0S Channel Map (O to 15) ,  the
system wi l l  d isp lay:

BIOS Channel l(ap (0 to 15)

A - C h a n n e l  0 d e v i c e =  0  a  C h a n n e l  0 s u b d e v i c e =  0
B  C h a n n e l  l d e v L c e =  0  R - C h a n n e l  l s u b d e v i c e =  0
C Channel  2 device= 0 S Channel-  2  subdevice= 0
D  C h a n n e l  3 d e v i c e =  0  T - C h a n n e l  3 s u b d e v i c e =  0
E Channel  4 device= 0 U Channel  4 subdevlce= 0
F  C h a n n e L  5 d e v i c e =  0  V - C h a n n e l  5 s u b d e v i c e =  0
G  C h a n n e l  6  d e v i c e =  0  W - C h a n n e l  6  s u b d e v L c e =  0
H  C h a n n e l  7  d e v i e e =  0  X - C h a n n e l  7  s u b d e v i c e =  0
I  C t r a n n e l  8 d e v i c e =  0  Y - C h a n n e l  S s u b d e v L c e =  0
J Channel  9 device= 9 Z Channel  9 subdevice= 5
K - Channel 10 deviee = 0 0 Channel" 10 subdevtce = 0
L ChanneL ll device = 0 I - ChanneL ll subdevice = 0
M - Channel L2 device = 0 2 Ctrannel- IZ subdevice = 0
N Channel 13 devLce = 0 3 Channel 13 subdevice = 0
O Channel- L4 devLce = 0 4 Channel L4 subdevice = 0
P Channel 15 device = 0 5 Channel 15 subdevLce = 0

Select lvlenu i tem (CR exits):

If your partition for C: is not subdevice 5 change the number to the
correct part l t lon by typtng 'Z'  which the system w111 respond:

Ctrannel 9 subdevice =:

llow enter the correct pa"tltLon nuuber. After you have entered the
correct partition nunber, exl.t to the Lot' Level Configuratlon menu and
type 'B' to enter the BI0S Channel Uap (16 to 31):

Sage Computer Technology
8



SAGE CPIM
INSTALLATION

CPIM-68K INSTALLATION (cont. )SAGE IV

BIOS Channel I'tap ( 15

Channel 18 subdevlce =:
Enter the correct partltion number and exlt
Conflguration o€nur

t o  3 1 )

Channel 16 subdevice =

Channel 17 subdevice =

Channel 18 subdevice =

Channel 19 subdevice =

Channel 20 subdevice =

Channel 2L subdevlce =

Channel 22 subdevice =

Channel 23 subdevlce =
Channel 24 subdevlce =

CtranneL 25 subdevice =

Channel 26 subdevice =
Channel 27 subdevice =
Channel 28 subdevLce =
CtranneL 29 subdevice =
Ctrannel 30 subdevLce =

Channel 31 subdevlce =

to the Low Level

A Channel
B Channel
C Ctrannel
D Channel
E Channel
F Channel
G Channel
H - ChanneL
I Channel
J Channel
K Channel
t Channel
M Channel
N Ctrannel
0 Channel
P Ctrannel

16 device =

L7 device =

18 device =

19 devlce =

20 device =

2L devlce =

22 device =

23 device =
24 device =

25 device =

26 device =
27 devl"ce =
28 device =
29 device =
30 device =

31 device =

0
9
9
0
0
0
0
0
0
0
0
0
0
0
0
0

a -
R -
S
T
u -
V
I ^ l -
x -
Y -
z
0
1 -
2
3
4
5

0
6
7
0
0
0
0
0
0
0
0
0
0
0
0
0

Select l.fenu lten <CR exits):

I f  your part l t lon for D: is not subdevice 6 or your partLtLon F: is not
subdevice 7 , then change the numbers to the correct partitlon by first
typlng 'R' whlch the system w111 respond:

Channel L7 subdevice =:

Now enter the correct partition number. After you have entered the
correct part l tLon number type 'S' 

,  the system wtl l  dtsplay:

Low Level Conflguration

BIOS Channel Map (0 to 15)
BI0S Ctrannel t lap (16 to 31)
Left Floppy Detai ls
Right Floppy Detai ls
Shared Fl-oppy Detalls
Winchester ltl
Wlnchester {tz
Winches ter lt3
Wl.nchester lt4
Operating Systen Information

Select Menu i tem (CR exits):

A -
B
c -
D
E
F
G -
H
I
J

Sage Computer Technology
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SAGE CP h,q
INSTALLATION
SAGE MP/M-68K INSTALLATIoN (cont. )

The number of heads set for the l{ inchester on the distr ibution diskette is
6"  I f  you do not  have a 18M disk then type 'F 'and the system w111 respond:

A - Number of Cylinders 306
B Bytes per Secotr 5I2
C Step Tlme L92
D Sl"ew Tlme 20
E Step Counter 16
F llead Settle Tine LZl6
G Cyl-lnder for Precomp 306
H - Speclal types 0
I  Test  f lags 0
J Track for shlpplng 329
K - Low Read Counter 1100
L Hlgh Read Counter 1140
M - Eeader Count 400
N - Number of Eeads 6
0 Number of Retrtes 11
P Sectors per Track 19

a Select  Bt t  I

Select l,tenrr item <CR exits):

Type 'N' to change the number of heads , this shoul-d natch the number in
the p-system SAGE4UTIL. After you change the number of heads, exlt to
the to the Low LeveL Conflguratlon rn€ru.

Low Level Configuratl"on

A - BI0S Channel l lap (0 to 15)
B BIOS 6hannel Map ( t 0 to 31 )
C Left Floppy Detal ls
D Rtght Floppy Detal ls
E Shared Floppy Detal ls
F Winchester ltl
G - Wlnchester {12
H - Winchester lt3
I - Winchester tl4
J Operatlng System InfornatLon

Select l ' lenu item (CR exits):

Sage Computer Technology
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SAGE CPIM
INSTALLATION

SAGE rV CplU-0gr INSTALLATToN (conr.)

Type 'J '  to change the Operatlng Systern Infornation. I f  the channeL
table hasn't  been changed from the original dtstr ibutlon diskette the
system wiL l  respond:

CPM system configuration

A - Number of Disk Buffers 3
C D isk  Dr i ve  A :  O f fse t  ?  2 ,  En t r ies :
D  D isk  Dr i ve  B :  O f fse t3  2 ,  En t r ies :
E  D isk  Dr l ve  C :  0 f f se t t  1 ,  En t r ies :
F Dtsk Dr ive D:  0f  fset  !  1  ,  Entr ies :
G  -  D isk  Dr i ve  E :  O f fse tz  2 ,  En t r les :
H Disk Dr ive F:  Of fset  3 1 ,  Entr les:
I Dlsk Drlve G: Drlve not configured
J Disk Drlve II: Drive not conf igured
K - Dtsk Drlve I:  Drive not configured
L Dlsk Drive J: Drlve not confLgured
U - Dtsk Drive K: Drive not conflgured
N Disk Drive L: Drive not eonfLgured
0 Disk Drive M: DrLve not conflgured
P - Dlsk Drive N: Drive not configured
a - Disk Drive O: Drive not conflgured
R - Dtsk Drive P: Drive not configured
S Physical Ctrannel conf iguration T

Select Menu i tem (CR exits):

A - Logical block sLze z LO24
B DLrectory t rack of fset :  0

Select Menu Ltem (CR extts):

Type 'L'  and change the Logical" block size to
change the d l rectory t rack of fset  to  1.  Type
of dlrectory entr ies you wish; usually for a
number is 256. Now verLfy 'D' to make sure the

B Disk Buffer Size 4096
64,  Block s ize:  2048,  Removable
64, Block size z 2048, Removable

256 ,  B lock  sLze :  4096 ,  F ixed
256, BLock size z 4096, FLxed

64, Block slze z 2048, Removable
256 ,  B lock  s i ze :  4096 ,  F ixed
in channeL table
ln channel tabLe
ln channel table
ln channel table
ln channeL table
Ln channel table
in channel table
in channel table
in channel table
in channel table

Auto Start Command 3 :trt* None Def ine d

C - Number of direetory entr ies: 0
D Disk medla: Fixed

4A96.  Then type 'B '  and
'C' and enter the number
winehester part l t ion the
Dtsk medla ls  f ixed.

The only drives you can conflgure are the'ones that have been entered in
the channeL table. The entr ies wil l -  say Not Conflgured lnstead of Drive
not configured in channel table. Now type the Letter to the Disk Drlve
you wlsh to conflgure. I f  you type 'T' for Disk Drive G: the system
wiLl  d tsp lay:

Sage Computer Technology
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SAGE CP ITq
INSTALLATION
sAcE rv cplM-68K TNSTALLATTON (cont.)

After aLl the above steps are done do carr iage returns untl l  the system
dtsplays:

Ready to write changes to A: SAGEBIOS.SYS?

Type 'Y'.  Ttre screen wtl- l  dlsplay:

BIOS data saved.

Exit SAGE4UTL and reset the machine. Boot from f loppy again Ln order to
load the nelv BIOS. Now enter SAGE4UTL, when tt comes up type 'D' for
Bootstrap copy. Ttte system wil l  respond:

Source f l le or device ( just CR qutts)?

Enter A: BOOT.58K. Ttre system wtLl then dlspLay:

Ready to load bootstrap frorn volumn c: ?

Type 'Y' and the system wlLl respond:

DestLnat ion f tLe or  devlce ( just  CR qul ts)?

Now type the devLce you want the boot stored orr the systen w111
respond:

Ready to store bootstrap on volumn x: ?

Type 'Y' . Ttre system will respond eLther:

Bootstrap wrLtten successful ly "
or

Error writ ing x:

If you get the Error wrlting x: nake sure you have confLgured the
partition with WFORMAT in the p-system and also have tt conflgured in
SAGE4UTL "

When you have succesefully wrltten bootstraps to the partltloas you have
selected, exit SAGE4UTL and type the followlng:

A>PIP x:-a:*.syg
Thls !r1I1 copy the systen flles to your Wlnchester partlBlor x! ' x: Ls
your paft l . t ion, i .e.  c: ,  d! ,  etc.  When the systeE f l les have been
copled over to your ner partltLon reset the nachlne and boot to the new
partitlon uslag IH #x or IE nane.
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SAGE CP/U' 
Sage II  Utt l t ty Routlne

Sage II  Utl , lLty RoutLae

the SAGEUTIT program (SAGEUTIL.C) sets up parameters for the hardware
and software of the CP/M systen. It is a powerful menu driven uttlity
routLne. SAGEUTIT formats disks, conflgures the BIOS, and copies the
bootstrap loader.

SAGEUTIL should be used only wlth a SAGE II using the releaee BIOS for
The SAGE II. Do Not use SAGEUTIL on a SAGE IV.

The CP/!{-68K version of SAGEUTIL has almost identical instructions to
the p-Systen verslon which ls documented in Volume 1 of the Sage 0wner's
manual. However, there are a few differences so users fanillar wlth the
p-System verslon sttould not assume ldentical operatl-on. One of the
obvLous dif ferences ls that:

ALl entries nust be terninated slth a carrLage return.

SAGEUTIL Is starred by typing "SAGEUTIL" from the CP/!!-68K prompt:

A>

The system non displays:

SAGE Computer System Utlltty Paekage Version X.X

C(onf tgure,  B(oot ,  F(ormat ,  Q(ut t?
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Sage II  Uti l i ty RoutLne
BIOS CONFIGI]RATION MANAGER

III.Ol BIOS COIIFIGURATION }IANAGER

Typing a ' C' at the outer leveL prompt line wil-l- cause the utlllty t o
enter the BI0S ConfiguratLon tlanager and ask:

0(n-L lne,  or  F( i le  change to BIOS?

The O(n-line optLon will only change the copy of the parameters which ls
operating in nemory. This option is used for temporary changes that
only affect the current computLng sessLon. Note that the Memory and
System options (see folLowlng descrtpt lons) are not al l-owed to be
changed on-ltne. .

t.lre F( lle optlon !rt1l ask:

BIOS ftLe nane?

The user should specify the device and f i le name of the BIOS ft le to be
nodif ied (or exanlned), typical ly B:SAGEBIOS.SYS. Ttre devl"ce drl"ver
configuratt"on parameters are located ln the BI0S f i1e. ThLs data Ls
read l"n for examLnatlon and/or nodification by the conflguration
manager. 1'he ut i l i ty wl lL report:

Ttre naln pronpt Line f or the Conf lguratlon I'lanager ls:

T(ermlnal ,  R(enote,  F(Loppys,  M(emory-d lsk,  P(r in ter ,  S(ysten,  Q(ui t  ?

Choose the device to be changed: the terminal, the remote serial"
channel, the f loppy drlves, the RAM Dlsk storage devlce, the printerr or
the System parameters and type the f lrst Letter of the option, then a
(c r ) .
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SAGE CP IM
Utll l ty Routine
MANAGER (cont. )

At the end of the session (type Q(ult  or <CR) at naln prompt). I f
changes have been uade to the confi.guratLon infornation the utlLtty
asks:

Ready

Ready

to

to

wrlte ehanges to your file ?
or

write changes to memory?

The user then should type 'Y' result ing ln the messages

BIOS changes saved, Type space to continue.

Changes nade to memory lnvolvlng the ternLnal confLguratLon are
questloned by the ut l l t ty before lnstal l ing. Thts ls because the
changes are applled lnmedLately and nay garble the followlng termlnal
output until the corresponding changes are made ln the termlnal.

Changes rnade on-llne to disk parameters wtll not take affect untlL a
CNTRL-C Ls typed from the comnand LLne.

Changes nade to a f ile wll-l aot take af f ect until the system is re-
booted uslng the nodtfted BI0S.
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III.O2 TER}TItrAL COilTIGURATION

Typing 'T' to the Configuration llanager prompt displays a prompt llne
for information to configure the terminal serial channel:

B (aud- ra te ,  P (a r i t y ,  S ( top -b l t s ,  D(a ta -b i t s ,  O(p t ions ,  Q(u i t

Select lng B(aud-rate d isp l -ays:

Currently using xxxxx baud rate

A( 19200 baud H( 600 baud
B( 9600 baud I( 300 baud
C( 4800 baud J( 200 baud
D( 2400 baud K( 150 baud
E( 2000 baud t( 1 10 baud
F( 1800 baud M( 75 baud
c( 1200 baud N( 50 baud

X(use DIP switch specif ied baud rate
Q(ul t

Sel-ect baud rate f rom above:

The DIP switch refers to PORT A swltches on the back of the computer.
Appendlx A tn Volume I describes the swltch sett ings.

Sel"ect ing P(ar t ty  d lsp lays:

Currently parlty ls xxxx

D( isable parl ty
E(ven parlty
O(dd parLty

Q(u i t

Seleet parl ty optLon:

Select ing S( top-b l ts  d isp lays :

Current ly  x  s top b i t (s)  ass lgned

A( I  s top b i t
B (  1 . 5  s t o p  b i t s
C(  2  s top  b l t s
Q(ut  t

Select  s top b i t  opt ion:
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TERMINAL CONFIGIIRATION (cont. )

Select ing D(ata-b i ts  d lsp laYs:

Currently
A( 5 data
B(  6  da ta
C( 7 data
D( 8 data
Q(u i t

using x data bits
b i t s
b i t s
b l t s
b l t s

Sel -ect  data s ize opt ion:

Seleet ing 0(pt ions d isp laYs :

Ternlnal Optlons

B(REAK KEY is lgnored or B(REAK KEY enters PR0M Debugger

Ttre actual BREAK KEY on nornal- terminals generates a continuous slgnaL

whleh causes the recelvLng USART to detect framing errors. The normnl

option f or the BIOS ls to ignore f ranLng errors. I f  a large ntmber of

continuous framlng errors (>ZSS) is detected the USART receive channel

is turned off and checked only at one second intervals. Ttrts allows the

terminal to be turned off (often causing continuous franlng errors)

without turnLng off the SAGE II computer. Ttre computer can contLnue to

execute a p.ogi.r without being contLnuously Lnterrupted by the powered

down terminal.

The optlonal mode for the BREAK key (or f'ramlng errors) is to enter the
PRoM Debugger. ltrls mode should onLy be selected when troubl-eshootlng
programs at a low 1eve1. A11 nornal program l-nfornatlon ls preserved

and the program may be resumed by typing 'GO' to the Debugger. The

Break key rnode nay be toggled by selecting the 'B' optLon.
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III.O3 REUOTE CHANNBT CONFIGURATION
Typing 'R' to the Configuration Manager prompt displays:

B(aud- ra te ,  P (a r i t y ,  S ( top -b i t s ,  D(a ta -b i t s ,  O(p t lons ,  Q(u i t?

ltre baud rate, pari ty, stop bit ,  and data bit  seLections are the same as
descrlbed for the Ternlnal Channel. The O(ptions selectLon displays:

I XON/XOFF for Input is Disabled
0 XON/XOFF for output ls Disabled
D Data Set Ready ls checked before transmitt ing
P Pol l ing ln tervaL ( in  1/64000's  second)  16000

SeLect optLon to change <CR for none)

The XON/XOFF protocol is a method used to keep the receiving systetr from
losing data l f  the incoming data cannot be processed fast enough and the
input buffer f l l ls up " A typical case would be where data is being
transferred over the remote serLal Link to be stored on a diskette. The
buffer could fiLl up and overflow while the program is writing the
prevLousl-y recelved data to diskette.

Using XONIXOFF protocol, the receiving system wil l  send an XOFF
character ( 1 3H) when the receive buf f er I s nearly f ul1 (Zt+O out of 255
characters). TtrLs leaves some room for the transnitting end to respond
to the XOFF by stopping transmission. The recelvLng program wtll then
process characters ln the lnput buf f er. I' ltren the amount of room
aval lab le is  L lz  of  the buf fer  (128 characters)  the XON character  ( l tn ;
ls sent to turn the transmitting driver baek on. Ttris protocol can only
be used where the XON and XOFF characters are unique and are never
contained in the data. Tlrus this method will not work f or transmlttlng
blnary images of f lLes.

The XON/X0FF protocol Eay be conflgured for either direct lon of
transmission or both direct ions of transmission. When set up in the
Input mode, the receiver wtll transmit XON and XOFF characters to
controL the transmitt ing f rom the opposite system. tr l tren set up ln the
Output mode, the receiver w111 respond to XON and XOFF characters whlch
are reeeived to start and stop the transmit direct ion.
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REMOTE CHANNET CONFIGITRATION (cONt. )

Ttre 'T' and 'O' selectlons wlll- toggle the Input and Output XON/XOFF
selectlone between Enabled and Disabled.

Ttre 'D' selectLon is provided to control a transmlt check on Dat,a Se t
Ready. Iilhen low Level signal handshaklng is needed on the Remote Serlal
channel, the Data Set Ready lnput should be used lnstead of the Clear to
Send input (see rrriteup on Hardware- Printer Port) . Wtren a eharacter ls
transmitted the DSR btt ls checked. I f  DSR ls not act ive, a delay ls

scheduLed (value controLled by 'P' select lon) before the next test. The
'D' selectLon wtl l  toggle the enabllng or disabl lng of the DSR check'
Wtren the check is enabled, the 'P' select lon w111 ask:

Poll lng lnterval?

This ls rhe delay in 1/64000's second between pol-llng attempts of the
Data Set Ready sLgnal.
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FLOPPY PARAMETER MAINTENAI{CE

III .04 FLOPPY PARA}TETER }IAINTENA}TCE

Typing 'F' to the Conf iguration l*lanager prompt requests :

Select drive number (A or B or just CR qutts) ?

tr l tren the drive ls selected the utt l i ty wi l l  reply:

Current drive A setup:

SAGE doubLe s ide,  80 t rack (1280 b loeks)

A - SAGE double slde, 80 track (1280 blocks)
B SAGE double slde, 40 track ( 6+O bl"ocks)
C IBM s ingle s ide,  40 t rack (3ZO bloeks)
D IBM double side, 40 track (640 blocks)
E Network ConsultLng slngle s ide , 40 track ( 400 bl-oeks )
F Network Consulting double slde , 40 track ( 800 bLocks)
G Network Consult lng doubLe side, 80 traek (1500 blocks)
H Softech Universal Medlum, slngle side, 35 track (280 bLocks)
I No drLve equlpped
Z Non standard type

Select  f loppy opt ion (or  CR to qul t ) :

The approprlate letter nay be typed to select the option deslred. The
80 track (96 TPI) dlsketteo uay only be acceseed on 6yateo6 wlth 80
track driveg. The 40 track (48 TPI) diskettes oay be read on an 80
track drive but cannot be !r!l.tten. Note that only SAGE 80 track or 40
track dlskettes may be ueed Bo etart (bootstrap) the syster. The PROIi
drlver used for bootstrapplng does not hendle aLl the varled foroats
which are configurable by the BIOS.

I3M lfllttally provlded only single elded drlvee on thelr personal
cosputer. Ttrerefore when they came out vlth double elded drlvee, they
devLated frou the optiouo cylinder orlentatlon so that the the sare
scheme would read both the single sided and double slded drlvee. I{lth
the IBll track forEaE, data is stored ln ascetrdlng track order on eLde
zero and then back ia descendlng track order on alde one. The nornal
SAGE II nethod ls to atore data on sLde zero end then sLde one of each
track before Btepplng the head to the ne*t cyllnder.
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FL0PPY PARAMETER MAINTENAIiICE ( cont . )

A special sector numbering schene was developed by Network Consult ing
Incorporated f or their BI0S on the IBI '1 Personal Computer. I t  al l-ows
thei r  sof tware to automat ica l ly  d is t ingulsh between thei r  10 sector  per
track diskettes and the normal I  sector per track IBM standard
diskettes. The SAGE II provides a conpatibt l i ty mode to this format but
does not attempt to automatical ly dist inguish whlch format is being
used.  Note:  At tenpt ing to record ten 512 byte sectors of  data on a
track wil l  general ly work but does stretch the drive speclf icat ions,
Thls format may not be rel iable on al l  systens.

The 'Universal Medir:m' (TI ' I)  is a concept proposed by Sof tech
Microsystems for distr ibution of UCSD p-Systen apPlication software.
This fornat ls thought to be readabl-e by the hlghest number of p-Systen
l-mplementations . Ttre f ornat nay be written by 40 track ( +A TPI) drives
only but nay be read on any SAGE system.

Ttre 'Z'  select ion for Non standard type w111 brlng up an alternate menu
which allows changing low level parameters of the floppy disk driver '
Note that rnost selectLons require knowledge of f loppy disk recording
protocols and possibly eontrol ler informatLon. The alternate menu is
shown below:

Current drive A setup:

A -
B
c
D
E
F
G
H
I
J

2
80

8
No

Dbl
3

No
No
No
No

K -
L -
M -
N
o
P
R -
z

number of Sides:
cy l inders:
sectors per  Track:
IBI,I track f orrnat:
Dens i ty :
Retr les
Ignore errors:
Read 48 on 96 TPI:
NCI  10  sec ts / t r k :
Read af ter  wr i te :

bytes per  sector  z  5L2
Gap 3 parameter: 42
Data length z 255
S t e p  r a t e :  4
Gap 3 for fornat: 80
Pattern for format z 229
Skew f or f or^mat: 0
standard optLons

Select  l tem to change (or  CR to qui t ) :

Note that select lons rrFtr and tr3' tr  are of great value ln trying
to recover data from bad diskettes. By increaslng the nunber
of t ines the computer tr ies to read the dlsk (F) some lost
f l les n ight  be recovered.  Ihe read af ter  wr i te  opt ion (J)
checks the data just after t t  ls wrlt ten so that you wtl l
know lnmediately that you data was not properly saved.
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FLOPPY PARAMETER MAINTENAT{CE ( cont . )

Select lng '  A '  wi l l  ask for  0 ,  I  or  2  s ides for  the d isket te.  Zeto
should be specif ied tf  the drive ls not equlpped. Ttr is wi l- l  return an
early error wlthout having to go through a timeout process.

Selecting 'B' asks for the number of cyl inders on the diskette.
CyJ-inders and tracks are of ten used in the same context . A cylinder
represents a head posit ion whlch may access a track on each side of a
double s ided d isket te.

Selecting '  e'  asks f or the number of sectors per track. $pical values
are I  for  5L2 byte sectors or  16 for  256 byte sectors.  Note that  the
Gap 3 parameter and the Gap 3 for forrnatt ing also must be nodif ied for a
specif ic Sectors per Track and Bytes per Sector combinatlon. Also the
density select lon Lnteracts with al l  these paramet€rs.

Selecting 'D' toggLes the IBM track fornat compatibt l i ty on or off .  For
double stded diskettes, data is stored in ascendlng track order on side
zero and then back in descending track order on slde oo€. ltre normal
SAGE II method is to store data on slde zeto and then side one of each
track before stepping the head to the next cylfnder.

S e l e c t l n g ' E ' a s k s ' S ( i n g l - e  o r  D ( o u b l e  d e n s i t y .  l h e  d r i v e s  p r o v i d e d  o n
the SAGE II will nornally be used in the doubl"e density mode. The
s ingl-e density option shouLd only be requl-red to access data f rom
another system whlch provides only slngLe density drLves. The Seetors
per Track , Bytes per Sector, and Gap 3 vaLues must al l  be coordinated
wl th the densi ty  se lect ion.

Se1-ecting 'F'  asks for the number of retr ies" This question should be
answered with the number of retrles that the diskette driver should make
before returnl"ng an error. The system ls normalLy shtpped with 3
retrLes speclf ied but thls may be lncreased to attempt to access data on
a narginal diskette. A carr iage return ls necessary as a mult iple digtt
number nay be typed

SelectLng 'G' w111 toggle on or off  the lgnoring of errors from the
floppy control ler. f i re control ler errors should never be ignored Ln
normal operation" Ttr is option ls only provlded to al low a head
allgnment procedure to be performed using a speclal al ignment diskette
which contains unreadable data. lhe driver must cont,Lnue to read the
dlskette so that signals may be obeerved with test equipment, even
though the control ler ls detectlng errors.

Selectlng 'H' wl l- l  toggLe on or off  a feature whlch al l-ows readlng of 48
TPI d isket tes on a 96 TPI  dr ive.  Note that  wr i t ing to a 48 TPI  d isket te
ls not allowed because the 48 TPI drlves cannot read the data. The 96
TPI drlve ls stepped two phystcal tracks for every track normally
requested by the drlver.
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Select ing 'L '  wi l l  toggle on or  of f  an opt ion to use a specia l  sector
numbering scheme developed by Network Consulting Incorporated. This
schene rras implemented by NCI for their BI0S on the IBM Personal
Computer. I t  al lows their sof tware to automatical l-y dtst lngulsh between
their 10 sector per track diskettes and the normal 8 sector per track
IBM standard diskettes. Sectors are nunbered from 9 to 18 (except the
f i rs t  sector  on the device which is  nunbered 1) .

Selecting 'J '  wl l l  toggle on or off  an optlon to perform a read of
lnformation fron sectors whlch have just been writ ten. This Read after
Write feature veri f ies that the control ler can read back the infornation
without detectable errors. Thl-s option sLows down the writ ing Process
but should be left enabled as it provides a val-uable "front-line"
defense agaLnst bad media.

Selectlng 'R' w111 ask f or the nr-rmber of bytes per sector. lYpical ly
th is  ls  512 for  8 sectors per  t rack or  256 for  16 sectors Per  t rack.
Note that the Gap 3 parameter and the Gap 3 for format,ting also mtrst be
modi f led for  a speci f lc  Bytes per  Sector ,  Sectors per  Track and densi ty
conbtnation. Note al-so that select ions of Bytes per Sector above 5I2
are not currentLy supported.

Selecting 'L'  wtl l  ask f or the Gap 3 parameter ( in decinal) .  Ttr is
parameter is requLred by the controller f or Read and l{rite comands to
avold the spl ice point between the data f ield and the ID f ield of
contiguous sectors. The value depends on the comblnation of Bytes per

Sectors ,  Sectors per Track, and denslty select ion. Suggested values
from the control ler documentation are:

Dens l ty

Slngle

Double

BPS

t28
128
256
512
256
256
512

SPT

1 8
1 6
8
4

1 8
1 6
8

Gap 3

7
1 6
2.4
70
10
32
42

Gap 3 for fornat

9
25
4 8

135
I 2
50
80

Selecting 'yl '  wtl l  ask f or Data Length. l t t is parameter is onLy used by
the contro l ler  when the sector  sLze ls  Less than 256 bytes per  sector .
In these cases the Data Length ls the number of bytes per sector
(typtcal ly L28). For al1 other cases the Data Length is nornal ly set to
255 .

Selecting 'N' !,r11L ask f or Step Rate , This ls the number of
ni l l lseconds al lowed between head step pulses by the control ler. The
value nay be varled between 2 to 32 nlll lseconds (only even number
val-ues are supported ) .
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Se1-ecting 'O' wi l l  ask Gap 3 for formatt ing. Values f or this parameter
are used when formatttng a diskette and are contaLned in the Gap 3 table
under  se lect ion 'L '  .

Selecting 'P' wi l l  ask for a Pattern for forrnatt ing. Ttr is value (O to
255) is writ ten lnto each data byte durlng the formatt ing of a dlskette.
The normal default value ls 229 (85 hex).

Se lec t lng 'R 'w i lL  ask  fo r  a  Skew fac to r .  Th is  vaLue  i s  no rnaL ly  ze to .
The 10 sector per track fornats general ly speclfy a two sector skew to
be formatted onto the diskette. Ttris Lmproves the perfornance when
aecessing the dlskette over track boundaries. Ttre IBM format ls
nornally ldentlcal to the standard SAGE 8 sector per track format as the
difference ls only Ln where the data ls wrlt ten, On 10 sector per track
dlskettes with IBM format, the skew ls reversed for head one because the
tracks are accessed in decreaslng order. The speciaL NCl fornat also
requires use of the IBU format selection.

Selecting 'Z'  l r i l " l  toggLe the menu back to the standard optlons.
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I II .05 UE}TORY DISK

Thts optlon determLnes the slze of RAU Disk and the size of ttre TPA
(Translent Program Area) . See the CP/M memory map f or the l.ocatloas of
these areas.

Type 'VI' (er) to the Conflguratlon Manager for these optLone.

If RAM Disk ls enabled the screen wtLl show:

RAlt Dtsk Conflguratlon

TPA is xx:<K (RAlt Dtsk ftlls remaLning avalLable memory)

E(nable I D(tsable RAlt Dlsk, Q(utt

If RAM Dlsk Ls DISABTED the screen wll-l- show:

RAlt Dtsk Conflguratlon

RAM Dtsk ls disabled (TPA fi1ls avalLable nenory)

E(nable / D(tsable RAll  Dlsk, Q(ult

Select one of these options:

E asks tt Enter TPA slze ln kllobytes? rl

lYpe ln the sLze of the TPA: EXAMPLE: 128
Ttre size ls ln unLts of IA24 bytes (K bytes)

D Dlsables RA!{ Dlsk.

a - Exlts RAM Dlsk conf lguratLon nanager.
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III.06 PRINTER CONFIGIIRATION

Typing 'P' to the Configuration Manager prompt displays the current
printer configuratLon along with the menu:

Modes:
A( Printer on Remote Gihannel

(set up usLng Renote serial channel paraneters)
B( prLnter on para1lel port wlth lnterrupts
C( printer on paral lel port wlth schedul-ed pol l ing
D( pr in ter  is  d isabled

t( lnefeed after carr iage return ls printed

The 'A' option Ls used when the prl"nter is to be driven from the
auxiliary (Renote) serlal channel". I{?ren used wlth this optlon the
XON/XOFF protoeol for Output or Data Set Ready protocol may be specified
(under the Remote Conflguratlon section) for printers whtch wil l  provLde
thls data to control system transmission.

t h e ' B ' o p t L o n  L s  u s e d  f o r  p r L n t e r s  w h l c h  c o n f o r m  t o  t h e  s t a n d a r d
Centronies paralle1 port protocol wlth an Acknowledge signal- which
produces an Lnterrupt to say that the character has been recel"ved.

The 'e'  option ls used for printers which use the CentronLcs paral lel
port deflnlt lon but rely on the system pol l tng the Busy signal from the
printer to deternine when the next transml"ssion ls posslble. Using this
option, after a character ls output the routine wtl" l  pol l  the Busy l ine
for a selected number of t lmes. I f  the prlnter has an lnternal buffer
lt may be able to receive the next character within a reasonably short
t ime. I f  the printer ls st l l l  busy after the specif led number of
pol l lng eycles , a configurable delay is scheduLed whlch releases the
processor for other work. After each delay interval the processor
returns to cheek l f  the printer is busy. In thls manner a normalLy
pol1"ed prLnter wtLl not completely t ie up the processor. Ttre '  C' optlon
d lsp lays :

Print ing on paral lel port wlth scheduLed pol l lng
P(ol l lng attempts before scheduLed delay xxx
D(elay in  1164000's  second bef  ore repol l tng ) f fx

Se lec t  P (o l l l ng ,  D(e lay ,  Q(u i t :

The oL' option wiLl toggle on on or off  an optlon to inhibit  the
automatlc prlnt lng of a Llnefeed after each Carrlage Return" Some
prf.nters cannot dlsable thelr Lnternal 'Linefeed generatlon after a
Carriage return. The p-System operatlng system does not have a standard
nethod (vta SETUP) of lnhibit ing autonatic LLnefeed generatlon during
general output to the PRINTER: devLce "
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SYSTE}T PARAI.{ETER CONFIGUMTION

III .07 SYSTEIT PARAUBTER CONFIGURATION

lYplng ' S' to the Conf lguratton llanager prompt dl splays the current
Systen Parameter conf lguratlon along with the menu. thLs is an example
of  a typ ica l  setup.

A(Drtve Conf iguration :
1( Logical block size z 2048 3( Ntrmber of dLrectory entr ies : 64
2( DLreetory track offset z 2 4( Disk media: removable

B(Drive ConflguratLon:
1 ( Logieal block slze: 2048 3( Number of directory entr les z 64
2(  Di rectory t rack of fsetz  2 4(  Disk media:  removable

E(Drlve Conf lguratl.on: (RAI'i Disk)
1( Logical- block sLze: 2048 3( Number of directory entr iesz 64
2( Dl"rectory track of f  set: 0 4( Disk nedla: f  ixed

F(Dlsk I IO buf  f  er  s lze z  4096
G(Nunber of disk I/O buf fers: 3
Q ( u i t

Enter  se lect lon (1,  -  Q) t

ArBr  oE E . . . I ) rLve ConfLgrr rat lon

The system configuration deflnes these paraneters for each f loppy and
RAl{ Dtsk:

logical block sLze
dl reetory t rack of fset
d i rectory s ize
whether the f loppy ls f ixed or removable.

Ttre RAlt Dtsk ls always considered f ixed and has a track off set of zeto.

NOTE: You cannot alter the drlve configuratLon on-line, but you can
vLew them. "0n-11ne" changes wil l  have no effect as they wil l  not be
updated.
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Once a drive (ArBr oE E ) has been selected the screen wiLl dlspLay:

Enter  subgroup ( t  4 ,  Q)?

Typtng I -  4 selects the correspondlng subgroup as fol lows:

l  - .  . B l o c k  s i z e  ( f 0 2 4  1 2 0 4 8 1 4 0 9 6 r 8 1 0 2 '  1 6 3 8 4 ) ?
Ttrls the Loglcal bl-ock s Lze used by CP/M-68K f or disk allocati on .

2.  .  J tLrectory of fset  (O-7)  t racks?
Ttr is ls the track where the dlrectory starts (standard is 2) .

3. .  . tunber of dlreetory entr les?
This ls the number of entries ln the directory. ltre ntrmber must be
an even nult iple of 32 (32,64,96. .  .  )  .  Any other number wtLl be
decreased to the nearest nuLtlple of 32.

1. . .Flxed or Rerovable
Thls switches the dlsk type from flxed oedia to removable mdia and
visa v€fsa.

Q. . .QUrr
Skips request .
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SYSTEU PARAMETER COIfFIGIIRATION (cont. )

F (Dtsk T.l  O buf f  er sLze :

Typtng F from the SYSTEM C0NFIGIIRATION menu wtll al1ow you to change the
buf f  er slze. Ttre screen displays:

F - Enter buffer size ln bytes

Enter the buffer size ln bytes (the buffer size should be a track stze)
It wllL be rounded off to wlthln sLZ bytes. The maxLnum length ls 16384
bytes and the ninLmum length ls 5L2.

G(tunber of dlsk Tlo buffers:

Typing G fron the menu w111 allow you to change the nr,rnber of TIO
buffers. lhe . sereen dlsplays:

G - Enter number of l/O buf fers ( 1 16) ?

Enter the nr:mber of TIO buffers wanted. A maximum of 16 are aLlowed.

Q(ult lYping a leaves systen conflguratlon. lhe changes wtll not be
saved untll prompted.

NOTE: CP/M does not use the clock features of the SAGE r so there ls no
ADJUST optlon here as there ls ln the p-System SAGEUTIL.
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III.O8 BOOTSTRAP COPY I'TIIITY

The Bootstrap copy ut i l t ty is selected from the outer 1evel ut i l i ty

prompt r ine with the character 
'B'.  r t  is specif ical ly for the SAGE rr

computer system. The routine wil-l copy the bootstrap f rom blocks 0 & I

of a device to another device or from a f i le to a device. The routine

insures that the data ls a SAGE bootstrap by checking the first four

characters of the lnformation for the characters 
'BOOT"

The Bootstrap Copy Uti l i ty wi l l  ask:

Source f i le or devLce ( just CR quits) ?

once a f i le or devlce nunber(examples A, A:) is speclf ied

the ut i l i ty  asks:

Ready
or

to load bootstrap from file xxxxxxxx
volume x

If the reply is 'Y' the ut1L1ty wiLl ask:

Destlnarion ft le or devlce ( just cR gults) ?

Note that a transfer of a bootstrap to a f l l -e Ls currently

not supPorted.

Once the destinatlon devLce number ls specif led the ut i l l ty asks:

ReadY to coPY bootstraP to volume x?

If the reply is 'Y' (cr) the ut l l - l ty w111 perform the transfer '
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FLOPPY DISK FORMATTER

III.O9 FLOPPY DISK FORMATTER

The Floppy Dlsket te Fornat ter  is  se lected f rom the outer  level  Ut i l i ty
prompt  l ine wi th the character  'F ' .  Tt r ts  funct ion is  necessary to
init ial ize diskettes with address informatlon so that the hardware
f loppy contro l ler  can detern ine where to read and wr i te  the user 's  data.
Caution: Formatt ing a diskette w111 destroy any previous data recorded
on the d isket te.  The Format ter  Ut i l i ty  wi l l  ask:

Drive to be formatted (n or B) ?

Once answered the ut i l i ty w111 reply with the current configuration set
up ln the BI0S for that drive. The formatter wi l l  only fornat diskettes
according to the current f loppy configuration. I f  formatt ing for a
dif ferent configuration ls desired, the SAGEUTIL C(onflguration option
must be used to alter the f loppy assignment. Ttre f ornat routl-ne wil l
a s k :

Is diskette ready for fornatt ing ln drive x?

Ttre user should make sure that the wrong drive (typical ly containing the
systen diskette) has not been sel-ected, and that the diskette to be
f ormatted has been placed in the drive bef ore answerJ.ng 'Y' (er) .  The
ut i l i ty  wi l l  rep ly  wi th 'Format  Star ted '  and pr in t  a  dot  for  each t rack
as i t  is  format ted.  Tt re 48 TPI  d isket tes w111 pr in t  two l lnes of  40
dots (each cyl inder has two tracks, one on each side of the diskette) .
The 96 TPI  d isket tes wi l l  pr in t  four  l ines of  40 dots.  Af ter  the
fornatt ing information has been writ ten the ut l l i ty displays
'Ver i f icat ion '  and reads back a l l  the t racks,  agaln pr in t lng a dot  for
each t rack processed.

Af ter  successfu l ly  fornat t ing a d lsket te the ut t l i ty  w111 d isp lay:

Format Complete

I ' lore diskettes to fornat?

I f  t h e  u s e r  a n s w e r s ' Y ' t h e  u t t l i t y  r e s u m e s  b y  a s k l n g  a g a i n  i f  t h e
disket te ls  readlng for  format t ing.

Tf. an error occurs (any error includlng soft errors) ,  the formatter w111
lnforn you. Ttre fornat process must conplete without any errors in
order to lnsure good data areas. I f  you consistantly have problems
fornatt ing disks, try ehanging to a better brand r or c1-eaning the dtsk
heads .
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IY Sege IY Utility BoutLae

The SAGE4UTL program (SACE4UTL.C) aeta uP paraoeter6 for the hardnare
and software of the C?/u syscer. It 18 a powerful oenu drlven utlllty
routine. SACE UTL fornate floppy dtsks, conflgures the BIOS, and coples
the bootstrap loader.

SAGE4UTL can be ueed oo a SAGEII and boot if you use the SACEMIOS on
thE SACEII.

The cP/u-68K verslon of SACE4I'TL has alooat ldentical instructt ons to
the p-Sy8te[ version whlch ls docr.ruented ln Sage IV - Users' l{anual
Suppleoent. Horever, there are a fes tllfferencea so u8ers fadlLar with
the p-Systen verslon should not aasuoe ldeotlcal oPeratLon. One of the
obvlous dlfferences l.s that:

A11 entr les nrst be ternlnated wLth a earrLage return.

SAGE4UTL ls srarred by typing I'SAGEAUTL" from the CP/M-68K prompt:

A>

The system now displays:

SAGE COMPUTER SYSTEU UTILITY PA,CKAGE VERSION X.X

A - 0n-11ne ConflguratLon
B BIOS f iLe Conflguration
C Floppy Formatter
D Bootstrap Copy
E Prepare Drlves for Shlpptng

Select Menu i tem <CR exlts>:
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A.. .on-lLne Conf LguratLon

Changes rnade tton-l-inett are effectlve only until the next boot or system
reset. This optlon should be used for temporary changes that only
af f  ect the current computing session. tr{tren typed, the option wtlL cal l
the configuration menu. After the configuration has been set up, the
system wt1 l  ask:

"Make On-LLne Changes? "

Type trYtr to accept the changes or tt11tt to f orget the changes.

Changes nade to memory lnvol"vlng the terminal conflguratlon are
ques tioned by the uttlity bef ore lnstal-ll.ng . Ttris is because the
changes are applied lnmediately and may garble the fo1-Lowlng termlnal
output until the correspond- lng changes are nade in the terninal.

Changes made on-line to dlsk parameters wtll not take affect until a
CNTRL-C ls typed from the command line.

B. .  .BIOS f t le Conf LguratLon

To make permanent changes, use optlon rrBrf to ehange the BIOS f ile
Conf iguratLon. Ttr is option wil- l  ask:

Enter  BI0S f i le?

The user should speclfy the device and f iLe name of the BIOS f l le to be
nodif ied (or examLned), typical ly B: SAGEBIOS.SYS. Ttre devLce drLver
configuration parameters are located in the BI0S f i le. Ttr ls data ls
read ln for examlnatLon and/or nodlfication by the configuratLon
manager.

Then the configuration menu wt1l display. At the end of the session
(use carr iage returns to exLt the menus), SAGE4TUIL wtl1 ask:

Ready to write changes to your ftle?

Type f tY'r or f  rNfr .  The screen wtl l  dlsplay:

BIOS data saved

BIOS changes nade to a f l le wi lL not take affect untlL the system is
re-booted usLng the nodtfted BI0S.
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C.. . t r Ioppy Eorr. t ter

The fortrat functlon works the aane aa explalned lf, the aectiotr
forEattlng a dlekette.

D.. .Bootstrap Copy

OptLon 'D' operates ldentlcal to the explanatLon 10 the sectlon
on copying a boot.

E. . Jrepare llrl.ves for Shtpptng

Option 'E' ls explalned in detall- in the SAGE IV- ttSERS' UANUAL
SUPPLEI{ENT in the section called E. . . Prepare Drlves for Shipptng.

The conflguration control manager ls called from either the On-liae v
optLon or the BI0S ftle change optlon. Ttre menu offers several
se lect lons:

On-line Conflguratlon Control

A -TernLna l  B  Remote
C Lef t Floppy D. - Rlght Fl-oppy
E - R A U D l s k  F - P r i n t e r
G Extra Serial Port ll l E - Extra Serial Port #2
I Extra Serial Port lt3 J Extra Serlal Port lft+
K ParaLLel port L - Low Level Configuratlon

Select l,tenu ltem <CR exLts):
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A - Ternlnal conflguratLon

IV.OI A - TenLnal conf lguratLon

Ttre various optlons for the Terninal conflguration are:

TerninaL Configuration Control

A - Baud Rate DIP Switch B
C Stop Bi ts  1 Stop Bi t  D
E Xon/Xoff on lnput 0n I

Parity DIP Swltch
Data Bi ts  8 Data Bi ts
BREAK to debugger Off

Select Ltem to change (CR extts):

Ttre DIP swLtch ref erences the GROUP A swLtches on the back of the
computer .  Refer  to  APPENDIX A of  Vo1. l  o f  the SAGE Users 'Manual .
Each of the optLons wtl l  present a menu of selectLons. A star ( *

) after an optlon lndlcates the current selectLon.

IV .OI .O l  Baud  Ba te

A
B
c
D
E
F
G

Baud Rate

19200 baud
9600 baud
4800 baud
24A0 baud
2000 baud
1800 baud
1200 baud

SeLectLon

H - 600 baud
I 300 baud
J 200 baud
K - 150 baud
L 110 baud
U - 75 baud
N 50 baud
X - DIP Swltch

Select baudrate optlon?
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IV .01 -O2 ParLty

Parity SeLectlon

A - Even parity
B Odd par i ty
C Disabled parity

Sel-ect parl ty optLon?

IV .01 .03  S top  b t t

Stop Bt t  Select lon

A - l S t o P B i t  *
B  1  " 5  S t o p  B l t s
C 2 Stop Bl ts

Select  Stop Bi t  opt lon?

I V . 0 1 . 0 4  D a t a  b L t s

Data Blt Sel-ect lon

A - 5 D a t a B l t s
B 6 Data Bl ts  r

C 7 Data Bl ts
D 8 Data Blts *

Select  Data s ize opt ion?

Ttre 'E' option wt1l set the XON/XOFF handllng mode f or the
ternlnaL. If the XON/XOFF mode is enabled, the terminal drlver
w111 respond to XON and XOFF characters generated by the terminal
to sl-ow down the data golng to the termLnal. I{tren uslng thls
optLon, the p-System Start/Stop character must be set to XOFF
(ASCII DC3, Ctr l  S) uslng the program SETUP. ManuaL controL of the
terminal- output w111 also require typing Ctrl S (XOffl to stop the
output and Ctr l  a (XON) to restart the output.

Ttre actual BREAK KEY on normal terminals generates a conttnuous
slgnal which causes the receLvLng USART to detect framLng errors. -

Ttre normal optlon for the BIOS ls to Lgnore framing errors. If a
large number of continuous framing errors (>255) ls detected the
USART reeeive channel ls turned off and checked only at one second
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A - Terminal eonfLguratlon (cont.)

intervals. Ttr is al lows the termLnal to be turned off (often
causLng continuous framing errors) wtthout turning off the SAGE IV
computer. The computer can conttnue to execute a program without
being continuously interrupted by the powered down terminal.

Ttre optlonal mode for the BRIAK key (or framing errors) is to enter
the PROM Debugger. Ttris node should only be selected when
troubleshootLng programs at a low level. A1l- normal program
inf ornation ls preserved and the program nnay be restrmed by typlng
'GO' to the Debugger.

IV.02 B Renote channel

The Remote Channel ls configured much the sane ltay as the Termlnal.

Remote Serlal Channel Control

A Baud Rate 9600 baud
C Stop Bi ts  I  Stop Bt t
E Xon/Xoff for Lnput Off
G - DSR Polling 0n

B Parity Even parlty
D Data b i ts  7 Data Bl ts
F Xon/Xoff for output Off
H DSR Poll lng lnterval 16384

Select i tem to change (CR exlts):

Ttre Baud Rate, Parlty, Stop bit and Data blt menus for the Remote
channel are nearly identlcaL to that of the terminal- except that
there are no DIP swltch seleetions for the Remote Channel.

rv.02 .o I xoN-xoFF

The XON/XOFF protocol Ls a method used to keep the receiving system
from losing data i f  the lncoming data cannot be processed fast
enough and the input buffer f i l ls up. A typical case would be
where data ls being transferred over the remote serlal l tnk to be
stored on a diskette. Ttre buf fer coul-d f t l l  up and overf low while
the program ls writ ing the prevlously recelved data to diskette.

Uslng XON/XOFF protocol, the recelving system lril l send an X0FF
character ( 13H) when the reeeLve buffer is nearly ful l  (240 out of
255 characters). Ttr is leaves some room for the transnltt ing end to
respond to the XOFF by stopping transoLssLon. The receivLng
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prograu wil l  then process characters in the input buffer. Wtren the
amount of room avaiLabl-e is I /2 of the buf f er ( t ZA characters ) the
XON character ( I tn1 is sent to turn the transmittlng drlver back
oo. Thls protocol can only be used where the XON and XOFF
characters are unlque and are never contatned in the data. Thus
this method Titil l" not work for transmLtting binary Lmages of f Lles.

I'he XON/XOFF protocol nay be configured for either direction of
transmisslon or both dlrect lons of transnission. I ' Ihen set up in
the Input mode, the receiver will transmit XON and XOFF characters
to control the transmitt ing f rom the oppos i te system. I{hen set up
in the 0utput mode, the receiver wtll respond to XON and XOFF
characters which are recetved to start and stop the transmit
d i  rectLon.

IV.O2.Oz DSR DATA SET READY

The 'G' select lon is provlded to control a transmit check on Data Set
Ready. Wtren low 1evel signal handshaktng ls needed on the Remote
Serial channel, the Data Set Ready lnput should be used instead of the
Clear to Send input ( see wrLteup on llardware-Prl.nter Port ) . Wtren a
character is transmitted the DSR btt is ehecked. I f  DSR is not
act ive,  a delay ls  scheduled (va lue contro lLed by 'E '  se lectLon)
before the next test.

The 'H' optLon speclf les the delay ln 1/64000's second between pol l ing
attempts of the Data Set Ready slgnal"
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C & D  R i g h t & L e f t F l o p p y

IV.O3 C & D -  RLght  & Lef t  F loppy

In order  to  read (and wrLte)  as many d i f ferent  formats as possib le,
the f loppy configurati .on sections al lows considerable f lexibi l t ty
in sett ing the format parameters. The f irst menu presents commonly
used forma ts (A-I1) which are pre-def ined.

The I option wil l  refer you to the Low Level Configuration option
in order  to  setup speci f ic  parameters.  0pt ion I  is  only  for
d isp lay and not  for  se lectLon.  I f  the 1ow level  parameters do not
match a standard option then this l ine is displayed.

A -
B
c
D
E
F
G
H .
I
J
K

Right  (or  Lef t )  F l -oppy Dr ive Select ion

SAGE double s ide,  80 t rack (1280 b locks)  *

SAGE double side, 40 track ( 6aO bloeks)
IBU s ingle s ide,  4O t rack (320 b locks)
IBM double s ide,  40 t rack (640 b locks)
Network Consult ing singLe side , 4O track (400 blocks)
Network Consul t ing double s ide,  40 t rack (800 b locks)
Network Consult ing double side, 80 track (1600 blocks)
Sof tech Universal  I ' ledLum, s lngle,  35 t rack (280 b locks)
SAGE 10 sector  per  t rack,  80 t racks (1600 b locks)
Non Standard type
No drive equipped

Select  Menu i tem <CR exi ts ,  !  abor ts) :

The 80 track (90 TPI) dlskettes nay only be accessed on systems
with 80 track drives. The 40 track (48 TPI) diskettes may be read
on an 80 track drive but cannot be written. Note that only SAGE 80
track or  40 t rack d isket tes may be used to s tar t  (bootst rap)  the
system. The PROM drlver used for bootstrapping does not handle al l
the varLed formats which are confLgurable by the BI0S.

IBU init tal ly provided only single slded drives on their personal
computer. Theref ore when they came out with dou,ble slded drives ,
they deviated frorn the optimun cyl inder orientat ion so that the the
same scheme wouLd read both the single sided and double sided
drives . Idi th the IBM track f ormat , data is stored in ascendlng
track order on side zeto and then back in descending track order on
side one. Ttre normal SAGE IV method is to store data on side zeto
and then slde one of each traek before stepping the head to the
next cyl i .nder.

A speclal sector numberlng scheme
Consult lng Incorporated for their
Computer. I t  al lows thelr software

was devel-oped by Network
BI0S on the IBI,I Personal
to automattcal l-y dlst lnguish
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between their 10 seetor per track dlskettes and the normal 8 sector
per track IBM standard diskettes. The SAGE IV provides a
compatLbtLity mode to this format but does not attempt to
automatical ly dlst inguish whtch format is belng used. Note:
Attenptlng to record ten 5I2 byte sectors of data on a track wil l
general ly work but does stretch the drive specif lcatLons. This
fornat nay not be rel lable on al l  systems.

Ttre 'Universal  Medium'  ( ru)  is  a concept  proposed by Sof tech
Microsystems for dlstr ibution of UCSD p-Systen applleation
sof tware. Ttrls f ormat Ls thought to be readable by the htghest
number of p-System implementations. Ttre f ornat may be written by
40 track (48 TPI) drives only but may be read on any SAGE system.

I V . 0 4  E -  R A I { D l . s k

This optLon determines the size of RAM Disk and the slze of the TPA
(Translent Program Area). See the CP/U nemory nap for the
locations of these areas. 

.

Type 'Vl' (cr) to the Conf lguratlon tlanager f or these options.

If RAlt Dtsk ls enabled the screen w111 show:

RAI'I Disk Conf lguration
TPA ls xncK (Ran Dlsk fills remainlng avallable nenory

If RAlt Disk is DISABLED the screen wtll show:

MI't Disk Conflguration
RAl,l Dtsk ls dlsabled (TPA fll ls avallable memory)

Select one of these options:

A - asks "Enter TPA size ln ki lobytes? tt

Type ln the sLze of the TPA: EXAMPLE: L28
The slze ls Ln unlts of 1024 bytes (K bytes)

B - Dlsables RAll Dlsk.

A - Enabl-e RAI'I Disk
B - Dlsable RAlt Dtsk

Select optLon (CR extts)
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F Pr inter

IV.O5 F PrLnter

The 'F' optlon ls used to set the printer to the proPer channel. The

channel must then be set to the proper configuratlon from its orln menu.

Printer Conflguration Control

A - Printer port assLgnment ParalLel port
B Linefeed after carr iage return On

Select I'tenu item (CR exits):

The l lnefeed option nay be turned off for printers whtch
automatical ly lnsert a l lnefeed af ter a carr iage return.

Printer Port Asslgnment

A - Remote serial channel
B Paral lel port
C Extra serlal channeL ltl
D Extra serial channel ltz
E - Extra serlal ehannel lt3
F Extra serial ehannel {t4
G Dlsabled

Select I ' tenu i tem (CR exits):

IV.O6 G-J - Extra Serlal Ports , l-#4

Ttre extra serLal ports are setup much ltke the terninal channel and the
Remote channel.

Extra Serial Ctrannel #l Control

A - Baud Rate 19200 baud B Parity Even parity
C Stop Bi ts  1 Stop Bt t  D -  Data b l ts  8 Data Bl ts
E Xon/Xoff for Lnput Off F Xon/Xoff for output Off

Select I' lenu item (CR exl ts , ! aborts) :

Select t tem to change (CR exits):

Note: 200 baud ts not a supported optLon for the extra serLal channels.
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I V . O 7  K -  P a r a l l e l P o r t

Thls option controls how the paral lel
on or in a pol l tng looP.

por t  is  accessed,  wi th  in terruPts

Paral lel Port Control

A - Interrupt (vs Scheduled Poll ing)
B Poll ing attempts before delaY
C - Delay before re-pol l ing

SeLect lvienu item <CR exLts):

Scheduled Poll ing ls used for prlnters which use the CentronLcs paralLel

port definitlon but rely on the system pol-ling the Busy signal from the
prLnter to determine when the next transmlsslon is possLbLe.

Uslng thls option, after a character is output the routlne wtLl po1l the

Busy ll.ne f or a sel"ected number of tl.ues. If the prLnter has an

lnternal buffer lt nay be able to recel"ve the next character withln a

reasonably short t lme. I f  the printer is stt l1 busy after the specif ied
number of pol l- ing cycles, a confl .gurable delay (optton rrCrr ) is

scheduled whlch releases the processor for other work. After eaeh delay

lnterval the processor returns to check if the prLnter is busy. In this
manner a nornal ly pol led prlnter wtl l  not conpLetely t le up the

processor .
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M - Low Level ConflguratLon

IV.O8 U - Los Level Conf lguratl-on

ltre Low Level ConfiguratLon manager deflnes parameters for the channel
maps and dtsk formats.

Low Level ConflguratLon

A - BIOS Channel Map ( 0 to 15)
B BIOS Channel Map (te to 31)
C Left Floppy DetaLls
D Rlght FLoppy Detal ls
E Shared Floppy DetalLs
F - Wlnchester ll l
G - Winchester ltz
H - Wlnchester {t3
I - I{lnches ter lt4
J - Operatlng System Infornatlon

SeLect Menu Ltem (CR extts):

IV.O8.O I GTrannel l tap

Refer to the section call-ed '|BIOS CHANNEL MAP" for a discusslon on how
channels and devLces are mapped together ln the SAGE. BasLcal-ly, each
physlcal devlce is assLgned a loglcal channel. Ttte ttchannelstt transport
lnfornatLon from the routlnes to the physlcal devLce.

The followlng nap shows the default set up by the factory.
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M Low Level  Conf igurat ion (cont . )

A -
B
c
D
E
F
G
H -
I
J
K
L
M
N
o
P

Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel

0 device
I  device
2 device
3 device
4 devLce
5 device
6 device
7 device
I device
9 device

10 device
11  dev lce
12 device
13 device
14 device
15 device

= 0
= l
= 2
= 3
= 4
= 5
= 6
= 7
= 8
= 9
= 1 0
=  1 1
= L z
= 1 3
= 1 4
=  1 5

BIOS Channel Map (0 to 1 s )

0 subdevice = 0
1 subdevlce = 0
2 subdevlce = 0
3 subdevlce = 0
4 subdevLce = 0
5 subdevice = 0
5 subdevice = 0
7 subdevice = 0
8 subdevice = 0
9 subdevice = 5

10 subdevLce = 0
11 subdevLce = 0
LZ subdevLce = 0
13 subdevice = 0
14 subdevice = 0
15 subdevice = 0

3 1 )

15 subdevlce = 0
17 subdevice = 6
18 subdevLce = 7
19 subdevice = 0
20 subdevice = 0
2l subdevtce = 0
22 subdevLce = 0
23 subdevlce = 0
24 subdevLce = 0
25 subdevice = 0
26 subdevice = 0
27 subdevice = 0
28 subdevice = 0
29 subdevlce = 0
30 subdevlce = 0
31 subdevlce = 0

a Channel
R - Channel
S Channel
T Channel
U - Channel
V - Channel-
W - Channel
X - Channel
Y - Channel
Z Channel
0 Channel
I - Channel
2 Channel
3 Channel
4 Channel
5 Channel

Select llenu iten (CR exi ts)

A - Ctrannel" 16 device = 16
B Channel L7 device = 9
C Channel 18 device = 9
D Channel 19 device = 0
E Channel 20 devLce = 0
F Channel 2I devl"ce = 0
G Channel 22 device = 0
H - Channel 23 device = 0
I Channel 24 device = 0
J Ghannel 25 devlce = 0
K Channel 26 devLce = 0
L Channel 27 devlce = 0
M Channel 28 devl.ce = 0
N Channel 29 device = 0
O Channel 30 device = 0
P ChanneL 3l devLce = 0

Select Menu i tem (CR exlts):

BIOS Ctrannel tiap (16 to

a - Channel
R - Channel
S Channel
T Ctranne 1
U ChanneL
V - Ctrannel
W - Channel
X - Channel-
Y - Channel
Z Channel
0 Channel
I - Channel
2 Channel
3 Channel
4 Channel
5 Channel
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M Low Level Configuration (cont. )

IV.08.02 RLght  & Lef t  F loppy confLguratLon

Ttre 'D or  E '  se lect ion for  Right  or  Lef t  f loppy confLgurat ion wi l l  br ing
up an alternate menu which alLows changing l-ow Level parameters of the
floppy disk driver. Note that most select ions requLre knowledge of
f loppy disk recording protocols and possibly control ler information.
Ttre Low Level paraneters of the Floppy configuration are rarely changed
from the factory setup unless the user is attemptlng to read or write to
a non-standard format. The alternate menu is shown below:

Low Level Left Floppy Conflguration

A -
B
c
D
E
F
G
H
I
J
K -
L
M -
N
0
P

'B' asks for the number of
tracks are often used in the
posit lon whieh may access
d i  ske t te .

Number of sides
Number of cylinders
Sectors per  t rack
Bytes per  Sector
RetrLes
Motor on delay factor
Data length
Gap 3 paraneter
Gap 3 for fornat
Pattern for fonnat
Skew for format
IBM track forrnat
NCI 10 sects /  trk
Read 48 on 96 TPI
Read after write
Ignore errors

2
80
8

5L2
1 0

9600
2s5

42
80

229
0

0ff
0 f f
0ff
0n

0ff

Sel-eet Ltem to change (Cn to quit)

'A '  asks for  0,  I  or  2  s ides for  the d isket te.  Zero should be specl f led
if  the drive ls not equlpped. Thts w111 return an early error without
havlng to go through a t imeout process.

eyl inders on the dlskette. Cyl lnders and
sane context. A cyl inder represents a head
a track on each side of a doubl-e sided

'C' asks for the number of sectors per track . $picaL values are 8 f or
5L2 byte sectors or 16 for 256 byte sectors. Note that the Gap 3
parameter and the Gap 3 for fornatt ing also mrst be nodif led for a
specif le Sectors per Track and Bytes per Sector conblnatlon. Also the
densl ty  se lect ion in teracts  wi th a l l  these paraueters.
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M Low Level- Conflguratlon (cont.)

'D' asks f or the number of byt es p,er sector . lYplcally thts is 5I2 f or
8 seetors per track or 256 for 16 sectors per track. Note that the Gap
3 parameter and the Gap 3 for fornatting also mrst be nodifted for a
speclf ic Bytes per Seetor, Sectors per Track and denslty conblnatlon.
Note also that selectLons of Bytes per Sector above sLZ are not
currently supported.

'E' asks for the number of retr les. This question should be answered
with the number of retrLes that the dlskette drlver shouLd make before
returning an error. The system ls normally shlpped with 3 retries
speclf led but thls may be increased to attempt to access data on a
margtnal diskette.

'F 'asks for  the Motor  on delay factor .  This  shouLd be g iven ln
hexadecinal as the nr:mber of 1/54000 ths of a second for the delay.

'G'asks for Data Length. Ttrts pararoeter ls onl-y used by the control ler
when the sector stze ls less than 256 bytes per sector. In these cases
the Data Length ls the number of bytes per sector (typtcal ly 128). For
all other cases the Data Length ls nornal"ly set to 255.

'H' asks for the Gap 3 parameter (tn deeLmal). lhts parameter is
requlred by the controller for Read and Wrlte commands to avoLd the
spllce polnt between the data fteld and the ID field of contlguous
sectors. The value depends on the comblnatLon of Bytes per Sectors,
Sectors per Track, and denslty selectLon. Suggested values from the
controller documentatlon are :

Dens lty

Single

Double

BPS

t28
L28
256
512
256
256
5L2

SPT Gap 3 Gap 3 for format

9
25
48

135
L 2
50
80

7
1 6
24
70
10
32
42

1 8
1 5
I
4

1 8
1 5
8

'T 'asks Gap 3 for fornattLng. Values for thls parameter are ueed when
fornattlng a dlskette and are contaLned ln the Gap 3 table under
s e l e c t L o n  ' E ' .

'J '  asks for a Pattern for forratt ing. Ttrts value (O to 255) is wrlt ten
Lnto each data byte durlng the formattlng of a dLskette. Ttre normal
default value 1s 229 (gS hex). Note that certaLn operatLng systems
(such as CP/M) nay requLre a speelflc formdt pattern.
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l{ - Low Level Conf iguratlon (cont. )

'K' asks for a Skew factor. Ttr ls value is nornaLly zeto. The 10 sector
per track formats generally speclfy a two sector skew to be fornatted
onto the diskette. This improves the performance when accesslng the
diskette over track boundaries. lhe IBlt  format is normally ldentical to
the standard SAGE 8 sector per track fornat as the dif ference ls on1-y in
where the data ls writ ten. On 10 sector per track diskettes with IBM
format, the skew ls reversed for head one because the tracks are
accessed in decreasing order. The special NCI format also requires use
of the IBM f or"mat selection.

'L'  sets the IBI ' !  track format compatibi l l ty on or of f  .  For double sided
diskettes, data ls stored ln ascending track order on side zeto and then
back in descendlng track order on slde oo€ r The nonnal SAGE IV method
is to store data on side zeto and then side one of each track before
stepping the head to the next eyl inder.

'y! '  wi l l  set the optLon to use a speclal sector nunbering scheme
developed by Network ConsuJ-tLng Incorporated. Ttris scheme was
Lmplemented by NCI for their BIOS on the IBM Personal Computer. It
al lovrs thelr software to automaticaLly dist lngulsh between thelr 10
sector per track dtskettes and the normal 8 sector per track IBI'!
standard diskettes. Sectors are numbered from 9 to 18 (except the f irst
sector on the devlce which ls numbered I ) .

'N' controls the feature which al lows reading of 48 TPI diskettes on a
96 TPI drLve. Note that wrlt lng from a 96 TPI drive to a 48 TPI
diskette ls not alLowed because the 48 TPI drives cannot read the data.
The 96 TPI drlve ls stepped two physical t,racks for every track nornally
requested by the driver.

'O' controls the optlon to perform a read of lnfor"natlon f rom sectors
whlch have just been wrLtten. TtrLs Read after Wrlte feature veri f ies
that the controller can read back the lnf onnation without detectable
errors. This option slows down the wrlt lng process but should be left
enabled to Lnsure val- id operation.

'P' controls the optlon to ignore errors from the f loppy control ler.
Ttre controLler errors should never be lgnored in nornal operation. Tttts
option ls only provided to al1ow a head allgnment procedure to be
performed using a special al ignment diskette whlch contalns unreadable
data. The driver must contlnue to read the diskette so that signals nay
be observed with test equlpment, even though the controLler is detectlng
er ro rs .
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l,t Low Level Conf iguration (cont. )

IV.08.03 Shared Floppy Gonf iguratLon
T'hese parameters are shared by the two floppies as they are set ln
the same controller. Ttrls neans that the change will ef f ect BOTIT
floppies and care should be taken to verl fy that thls is real ly
what the user wants "

Shared Low Level Floppy Configuratlon

A - Step Time (nsec) 2
B llead load 3
C Head unLoad time I
D Double Density On

Select lutenu Ltem (CR extts):

' lL' asks f or the Step Rate. Ttris ls the number of nllLLseconds allowed
between head step pulses by the controller. the value nay be varLed
between 2 to 32 nlLllseconds (only even number values are supported).

'B 'o r  'C ' l s  no t  adv lsed .  These  paramete rs  a re  se t  by  the  fac to ry  and
shouLd not be modifLed.

'D' wtlL set the density optlon. The drives provlded on the SAGE IV
w111 nornaLly be used ln the doubl"e density mode. The slngle densLty
optlon (Off) should only be requlred to access data from another system
whlch provides only single denslty drlves. The Sectors per Track, Bytes
per Sector, and Gap 3 val-ues must all" be coordLnated wlth the density
selectLon.
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M - Low Level Configuration (cont. )

IV.08.04 l f l .nehesters t f  ,4 Conf Lguration

Ttre 1ow 1evel Winchester conflguratlon allows the format to be changed
for different types of drlves. Nornally thls ls only done by the
factory or servtce eenters.

WLnchester #L Parameters

A - Nunber of Cyllnders 306
B - Bytes per Sector sLz
C Step Tlue L92
D
E Step Counter 32
F - Head Settle Tlme LZL6
G - Cyllnder for Precomp 306
H Spectal types 0
I Test f lags 0
J Track for shlpptng 329
K - Low Read Counter I 100
t - Hlgh Read Counter 1140
l{ - Header Count 400
N - Number of Heads 4
O - Number of RetrLes 10
P Sectore per Track 19

a Seleet Blt  1

Select Menu Ltem (CR exlts):
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U - Lolr Level ConflgutatLon (cont.)

IY .O8.O5 operatLng S:/8ter hf orlatl.or

J...operatlng Systen Inf omatlon

llhen you uBe the 'J' optlotr the ay8ten wlll dlsplay:

CPlt sy8ter conf lguratLon
A - Number of Dlsk Buffers 3 B - Diek Buffer Slze 4096

C - Disk Drive A: Offset: 2, Bntries: 64, Block slze: 2048, Renovable
D - Dlsk Drlve B: offset: 2, EntrLes: 64, Block size: 2048, Renovable
E - Disk Drlve C: of fset:  I ,  Entr ies:  256, Block elze: 4096, I lxed
F -  Dlsk Drlve D: of fset:  I ,  EntrLea: 256, Block slze: 4096, Fixed
G - DtEk Dllve E: Offeet: 2, EtrtrLea! 64, Block eLze: 2048, Reaovable
E - Dlsk Drlve F: Offeet: I, Etrtrlea: 256, Block slze: 4096, Fixed
I - Dtsk Drlve G: Drlve not coofigured Ln channel tabl,e
J - Dlsk Drive E; Ilrive noE couflgured ln channel table
K - Dlsk Drlve I: Drlve trot conflgured ln channel table
L - D16k Drlve J: Drlve not conflgured 1n ehannel table
M - Disk Drlve K: DtLve not eonflgured Lo channel teble
N - Dtsk Drlve L: Drive not configured ln channel table
O - Diek Drlve U: Ilrive aot conflgured ln channel table
P - Dlsk IlrLve N3 DrLve not conflgureit ln chaouel table
Q - Dlsk Drlve O: Drlve not conflgured ln channel table
R - Dlsk DrLve P: Drlve not confLgured ln chennel table
S - Physlcal Channel configuratl.on T - Auto Start Coooand: 't** llone Defiaed

Select ltenu iten (CR exlts):

A...f ,urber of DLsk Buffers

Typtng 'L' from the menu w111 allow you to change the number of I/O
buffers. The screen displays:

Enter number of T/O buffers ( t  15) ?
Enter the number of T/O buffers wanted. A maxlmum of 16 are
al lowed.

B.  .  J l lsk  Buf  fer  Size

Typing'B' from the menu wil l  alLow you to change the buffer size.
Ttre screen dlsplays:

Enter buffer size ln bytes
Enter the buffer size 1n bytes (the buffer sLze should be a track
slze). I t  w111 be rounded off to withln sLZ bytes. The maximum
leagth ls f6384 bytes and the mlnlmum Length ls 5L2.
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M - Low Level Conflguratlon (cont. )

G-R Jltsk Drtve ::

Typing C - R ln the oenu trl11 let you change the dlek drive
configuratlon. The only drlvee you can conflgure are the oneB that
have been entered 1n the channel table, the enttles wlIl say Not
Configured lnateed of Drive ooE conflgured ln channel table. You
can aet up the conflguration for drlvee A Ehrough ?. You cannot
alte.r the drlve conflguratlon on-llne, but you can vlew theB.
Ctrangea lade oo-llne rdll have no. effect aa they w111 not be
updated .

The RAll Disk ie alwaya eonsidered flxed and has a track offset of
zeto.

once you oade a selectlon the system !t1.11 respond:

A - Loglcal block eLze: lO24 C - Nunber of dlrectory entrLea: 0
B - Dlrectory track offset: 0 D - Diek nedia: Flxed
Select Uenu lten (GR exlte>:

Typlng A - D selects the correspondlng subgrouP ag followe:

A..  J lock alze (1O21,2048,4095, 8102, 16384)?

Thls Le the logical block etze used by @ lltl 68K for dlek
allocatlon.

B.. .DLrectory of fset (0-7) t racla

Thls le the track where the dlreetory atarts, track 2 lf floppy and
I t f

I{t nchester partltlon.

C.. Jurbet of dlrector!/ etrtries?

Thls ls the nuober of etrtrles ln the dLrectory. lhe nuober mtst be

an even [ultlple of 32 (32,64,96...). Aoy other nunber w111 be
deereaged

to the neareat firltlple of 32.

D.. Jired or Rerovable

Thls srltches the d16k type frou fixed to reEovable nedla and vlea
verga.
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S. . .PhysLeal channel conf Lguratt on

Typlng 'S' ln the menu wtll allow you to change the system and
channel data. ThLe data ls also changed by usLng the above optlon
whteh ls much safer. Wtren you type 'S' the system w111 display:

PhysLeal channel conflguratLon
A - Systeu configuration
B Physlcal channel system confLguratLon
C - Iflnehester #L system conflguratLon
D - Winchester #2 systern conf l-guratlon
E - Wtnchester #3 system confLguration
F Wlnchester #4 systen eonfLguratLon

Select !!enu ltem (CR exlts):
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M - Low Level Configuratlon (cont.)

A. .  .Syster conf LguratLon

Typing an 'A' will enabl-e you to change the system configuration.
This

information relates to dlsk buffers and the Ram dlsk. The system
wt11

di splay :

Conflguration
A -  Sys tem Data l  0 ] :
B Systen Data l  lJ  :
C  S y s t e m  D a t a [  2 ] :
D System Data[  3]  :
E System Data[  4J :
F System Data l  5 ]  :
G  Sys tem Data [  6 ] :
H  Sys tem Data [  7 ] :
I  Sys tem Data [  8 l :
J  System Data l  9 ]  :
K -  System Data[  10J :
L  S y s t e m  D a t a [ 1 1 ] :
t l  -  System Data l  12]  :
N  Sys tem Data t13 ]  :
o  s y s r e m  D a t a [ 1 4 ] :
P  S y s t e m  D a t a l 1 5 J :

0802
2100
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000

'  A'  represents the dtsk buf fer size and nr:mber of dtsk buf f  ers. The
08 is the buffer sLzel lL2 and the OZ ls the number of disk buffers 1"
'B' ls the conflguration of the Ram dLsk. l tre word has the fol lowlng
format:

Bi ts  00 03: Fl-ags
Btt 0: 1 = Removable, 0 = Fixed Medla
Bt t  1 :  Unused
Btt  2 :  Unused
Bi t  3 :  Unused

05:  Di rectory of fset  (O 7 t racks)
12: Number of dlrectory entr ies / 32
1 5 : B l - o c k s L z e  ( O  l K ,  1 - 2 K , 2  4 K , 3  8 K , 4  1 6 K )

Ttrts lnformatLon corresponds to the lnformation ln the CPM system
conf lguration menu. Al-l- changes should be nade through tire CPU system
conf Lguration rl€rru.
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U Low LeveL ConflguratLon (cont.)

B. . .Physical channel conf lguratlon

Typtng 'B' enables you to change the physical ehannel configuration.
The lnf ormatLon in the table corresponds the f loppy disk drlve. I'tre
tabLe is dlspLayed aa fol lows:

Conflguration
A - Physlcal ChanneL Datat 1l
B Physical Channel Datat 2l
C Phystcal Channel- Datat 3l
D Physlcal Channel Datat 4l
E Physlcal Channel Datat 5I
F Physical ChanneL Datat 6l
G Physlcal ChanneL Data[ 7l
H - Physlcal Channel Datat 8l
I Physlcal Channel Datat 9l
J - Physical Ctraanel Data[l0]
K - Physlcal Channel Datal l l l
t  Physleal Channel Data[12]
M Physlcal Channel Datal 13]
N -  Physlca l  Channel  Data l14] :

.  O Physlca l  Channel  Data[ l5J:
P Phystcal  Channel  Data[16J:

The word layout ln thls table has the same format as explained above. *
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M - Low Level Configuration (cont. )

C-F Jllnchester ayatet coof iguratLon

Typing ' C F' !1111 enable you to change the !il inchester conf iguration
for the part lcular dlsk. Each word in the dlsplay represents a
part i t lon on the selected Wlnchester disk. Ttte system displays the
fol lowing:

A - Winchester l t l
B - I{lnchester llL
C - I{lnchester ltl
D - T,Ilnchester ttt
E Wtnchester il l
F - Wlnchester {tL
G - I{ lnchester #l
H - Wlnchester ll l
I - Winchester ttl
J - Winchester ltl
K - Wlnchester ltl
L - Winchester ll l
M - I{lnches ter {tl
N - Wlnchester {tL
O WLnchester tll
P - Winchester {tL

Data l  0
Data [ 1
Data[  2
Data [ 3
Data [ 4
Data[  5
Data[  6
Data l  7
Datat  8 l
Data t  9 l
Data [  101
D a t a [ 1 1 ]
Da ta [  12 ]
D a t a t l 3 l
Da ta t  tA1
D a t a t l 5 l

0000
0000
0000
0000
0000
44tO
44r0
44  l0
0000
0000
0000
0000
0000
0000
0000
0000

The word Layout Ls the sane as explalned above.

NOTE: Ttre Lnformatlon ln the above syeteo configuratLon ltems should only
be changed in the CPM system conflguratton menu.

T. . .Auto Start Counand

Typlng 'T' wtll enable you to give the system a conrmand llne to be
executed on boot. The conrmand can be up to 15 charact€rs. You can
have lt execute a submLt flle to do a number of things on boot.
I{tren you type 'T' the screen wt1l respond:

Start command ( t O charact€r, *=nsne) :

At thls polnt type in whatever you want executed on start uP.

Sage Computer Technology
55



SAGE CP/M
CP/!,!-68K memory confLguratl.on

e lV-68X nerory coaf Lguratlon

CP/1,1-68K, Sage BIOS , RA!{ Dtsk ( f f conf lgured) and the Dtsk I /O buf f ers
reside at the top of the avallabLe memory. Ttre TPA starts at 400 hex
(1024 declnal) and ends just below the CP/lt-68K area, The followlng
dtagran lllustrates the memory layout:

TOp of Eemory *********************************************
*
*
*

Sage BIOS

CP/U-68K & BIOS Interface

*
*
*

*
*
*
*
*
*
*
*
*
*

?t-------------

*
*
*
*-
*
*
*
*
*

Dtsk T/O Buffers
*

---*
*
*

RAil Dlsk ( f f conf lgured) *
*
*

ro-rrcee l t

Transient Program Area (TPA)

*------
*
*
*
*
*

400 hex *

*
*
*
*
*
*

* *
* Exceptlon Vectors *
* *

0 hex *********************************************
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VI

SAGE CPIM
Sage CPIM-68K Bootstrap Loader (BO0T.S)

Sage CPllf-68f,. Bootstrap loader (BOOT.S)

Ttrere are several dlfferences between the standard reLease and the Sage
release of the CP/!{-68K bootstrap procedure. ltrese dlf f erences are ln
the CP/U-58K bootstrap loader and the BIOS tnlt tal lzat lon routine.

The CP/M-68K bootstrap loader resldes ln the boot area of the dlsk at
track 0. The PROM boot routlne loads lK of the bootstrap from disk to
address 400 hex ln memory and starts the bootstrap execution. Ttre boot
disk nust be conf lgured to support a logical bl,ock etze of 2k blocks.
The disk size i tself  must not be less than 257 blocks. The directory
slze and the dlrectory offset are conflgurable by SAGEUTIL.

Once loaded, the bootstrap loads another lk of code whtch ls lts own
extensLon code. Then l t  reads the dLrectory of the boot f loppy and
searches f or the f lLes SAGEBIOS .SYS and CPM.STS . Ttte posl.tlons of
CP/M-58K.SYS and SAGEBIOS.SYS are found on the dtsk. Note: these f i les
should be the first ones transferred to the dlsk when tt ls built so
that they wtl- l  load f aster.

SAGEBIOS.SYS ls loaded lnto the top of memory (see m€rp).

Ttre buffers areas are aLlocated Ln memory after SAGEBIOS.

CPI|.SYS ls loaded lnto memory just after the buffer areas.

Ttre relocatLon data ln read ln to the TPA and the necessary address
relocatLon ls done for C:P ll '4.

Control Junps to the beglnnlng of CP/M.
INIT does the f ollowing:

A prograo caLl INIT starts.

AlLocates the dtsk T/O buffers
Allocates the RAM Disk area lf RAll Dlsk ls confLgured
Checks the slze of TPA.

If the TPA ls larger than the avallable space, RAM Dlsk ls
automattcal ly de-al located to provide room. If  there ls st i l l  not
enough room, the number of dtsk T/O buffers are reduced. At least
one buffer wtL1 always be 1eft. The Data in the TPA area ls lost
when CP/M-68K ls rebooted from dLsk.

At this polnt the 'SLgn-on' message appears:

CP/!i-68K I .1 (xxx TPA)
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SAGE CPIM
RAll Disk

YII BAlt ltl.st'

RAlt Dlsk ls an optlonel area of RAlt that ls conflgured to look llke a
disk. It provldeg very faat teoporary 'rdlsk" storage. It can provide a
teuporary flle oedl.uu for the C coupller or the 68000 aseeobler.

IIAU Dlsk wll1 renaln uottl CP/!I-68K ls rebooted. The PROI! boot supportE
comands (IFR, IFR0, IFRI etc.) to re-boot wlthou! clearlng the RAU
Dlak contents but the6e cornoands are lot currently lnplemented for CP/H.

RAU Dlsk ls cootrolled eractly as the other dlskg ueed la the syBtem
except that RAlt Disk does not uee the dlsk I/O bufferg and therlfore
doea flot need to be flushed. The BIOS loterface contal.na the routlnes
to dtlve RAU Dtek. Requests can be made dlrectly to the BIOS.

The RAM DLgk elze ls conflgured by settlng the TPA alze, the dlsk I/O
buffer eLze and the nuober of dtsk I/O bufferg. RAU Dtsk Ls contaLned
ln the remalalng rerory. RAU Dlsk is consldered drlve E: shen 1t ls
conflgured. RAU Dtek cannot be re-eonflgure on-lLne.

RAlt Dlsk configuratlon control ls supported ln SACEUTIL (Sage's utillty
routltr€).
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SAGE CPI}T
Sage cPl!!-68K' BIos rnterface (BIos.S)

sage cPll i -68K BIOS Interf ace (BIOS. S)

Ttre Sage BIOS contalns the low leveL drivers for the disks, consoLe, and
prlnter. I t  ls a memory Lmage, Location lndependent f i le which resides

at the top of memory. Section X of Volume 1 of the SAGE Users'Manual

descrlbes the BIOS ca]-ls which are tt' lRAPtt entry points.

Ttre BIOS lnterface accepts BIOS requests from the BDOS or user Programs
and resolves then by cal l lng Traps 9 15 to the Sage BI0S.

The BIOS lnterface uses the configuration informatlon contained l-n the

Sage BIOS to serup the dlsks f or CP/M-68K. I l tren a dlsk is selected f or

the f irst t lme, conflguratLon infgrmatlon ln the Sage BIOS is retr ieved
to generate the e lV- 68K conflguratlon data. See the sectLon on
SAGEUTIL for informatlon on how to change the confLguratLon.

The BIOS disk TIO buffers are used to convert the f loppy fornat to the
lnternal disk format of 128 byte sectors. lhe buffers also provide

htgher dlsk throughput. Ttre buf f er sLze should not be al-l-ocated larger

than the track size of the disk. No natter how large the buffer size
ls, the maxLmum transfer size is Llnited to a track. Increaslng the
number of buffers however, can be used to enhance system throughput.
The more buffers there are greater the anount of disk data kept ln

memory.

The BIOS uees a tRU (Least Recently Used) bufferlng scheme. The buffer

whlch has been ldl-e f or the longest amount of time ls used f or current
disk request. Ttris enhances system throughput but can cause strange
results lf care ls not taken when flopptes are swapped. Always enter a

CNTRL-C to ttwaru bootfr the system when exchangl,ng f Loppies.

After PIP ls loaded lnto memory from the source dlsk, the dlsk can be

replaced wlth another disk and a ftLe transferred from that source
wLthout any problems. Changlng the destlnation dlsk ls not advlsed.

Sage Computer TechnologY
59



SAGE CPIM
cPl!!-68K end Boot Generation

II CPlfi-6Etr atd Eoot CeneretLol

II.OI COPTING A BOOT

lrlodally you rr111 oot have to generate a boot. lhe SAGEIITIL BOOT COPY
progra[ w111 allorv you Eo copy en eitgtllg boot froo aaother diskette.
Then ualng FIP copy the CPU.SYS and SAGEBIOS.SYS fron the current boot
diak to the new boot dlek.
EXAHPLE:

A>SAGEUTIL

C(onflgure, Soot copy, F(oruat, Q(u{t?

Type B and a carrlage retunr to erter the Boot copy routLne.

Boot8trap Copy Uttllty
Source flle or devlce <Just CR quits> ?

Type a: to load the boot fl.le.

, Destlnatlon flle or devlce (fuet CR qutta) ?

Type b: to atore the boot fl1e on the new dlsk.
Exlt Sage utlllty routlne.

A)plp b:-a:aagebLoe.sys
B)plp b:-a:cpn.eye

The aen dlgk 1g notr bootable.
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SAGE CPl}!
CP/M-68K and Boot Generatlon

BUILDING A NEW BOOT

IX.Oz BUILDITG A NEW BOOT

The generatlon of the bootstrap loader (gOOt.68K) is accomplished with
these steps:

l .  Ft rs t  assemble the progra ln BOOT.S to create the object  f l le .

A)as58 -n boot .s

2. Link the obJect f l le to run at address 400 in menory.

A)1o68 - t400 -o boot .68k boot .s

3. Use SAGETUTIL to copy the blnary ftLe into the boot area.
Ttrts ls track 0, blocks 0-4 of the diskette.

A>SAGEUTIL

C(onf lgure, Boot copy, F(ormat,  Q(ui t?

Type B and a carrtage return to enter the Boot copy routLne.

Bootst rap Copy Ut l l t ty
Souree ft le or device (Just CR quits) ?
Type boot .68k to load the boot  f lLe.

Destlnatl .on ft le or device (Just CR quits) ?

Type b: and a earrLage return to wrlte the loader to the
dest lnatLon dLsk.

Qutt SAGEUTIL as the new bootstrap has been loaded on the
destLnat ion f loppy.

NOTE: Earl ier releases of SAGEUTIL.C request the start ing track
(standard value =2) and the number of directory entrLes (6+1. The
current verslon obtains the dlrectory, track and blocklng lnfornatlon
from the BIOS confLguratLon of the destinatlon fLoppy drLve.
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SAGE CPIU
CP/I{-68K and Boot GeneratLon
BUILDING CP/I{-58K

rx.o3 BUTLDTIG CPnr-68r

Io the SAGB vergLon of CP/u-68K, the relocatlon blte are nalnEeloeal ln
the cPl11-68K aysreu flle (CPU.SYS). Both the cPlu-68K flle and the
SAGEBIOS are stored ln the user aree of the boot d18k.

cP/u-6gK le genef,ated wlth these stepe!

The BIOS flle 1e aeseubleal produclng an objeet flle (BIOS.O)

A>a868 -1 blo8.B

Thie f11e le ltaked $lth the CPI1.{-58K llbrary (C?!{LIB) produclng 
" -

relocatable CP/l.t-68K eyeten flle called CPM.REL.

A)1o68 -r -rrcpr -o cpo.rel cpnllb btoe.o

CPU.BEL and SAGEBIOS.SYS are copled to the new boot diak.

A)plp b:cpu.sya-a:cpn.rel

CPM.REL lE copied ae CP}i.SYS.

A)pip b:-a:sageblo8.sy8
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SAGE CP/I,I'  
C o m p i l t n g a  C P r o g r a m

X  C o n p L l t n g a C P r o g r a r

In order to compile a C program you will need the folLowing prograns on
one disk:

Your source C program
CP68.68K The C preprocessor .
C068 .68K - Ttre C parser .
C168.58K The C code generator .
C.SUB Subnit f i le to do a C compile.
CLINK.SIIB Submlt file to link a C program.
S.0 Startup routlne for C programs.
UNITIO.O T/O routines for the SAGE if  used ln your progran.
CLIB - The C run-tl.me llbrary.

Type the foLlowlng to lnlt iate the compile:

C filename <CR>

I{hen you type ln your fil"ename do not put on a .C because the submlt
f  t le assrrnres l t  is a .C f i le. Af ter the complle ls done successful ly
you mtrst then Ltnk the result ing ob ject f i le to S .0 , any other ob ject
f i les and CLIB. To do thls type:

CLINK filename <CR>

Again do not put the .O onto the fLlename, the submit f i le assumes .O.
Ttre resul t ing f  t le  wi l l  be a .68K f  i1e.

C.SUB has the fol-lowlng entrles to be executed:

cP58  $1 .C  $1 . r
c068 $1 . r  $1 . rc  $1 .sr
ERA $1 . r
ERA $1 .ST
c 1 6 8  $ 1  . r c  $ 1 . S  - L
ERA $1 . rC
A368 -L  -U $1.S
ERA $1 .S

The $1 represents your f i lename. ltre disk ls cleaned up after each item
ls done by the ERA conrmand. If you have problems with your program you
nlght want to save the source so you nlght want to take out the ERA $1.S
connnand.
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SAGE CP II'I
Cooplltng a C Program

If you run out of dtsk space during a cooplle or
large f t1e you should ehange C.SIIB to put the work
fo lLows:

you are complllng a
f l les oo B:  dtsk as

C P 6 8  $ 1  . C  b :  $ 1  . I
C 0 6 8  b : $ 1 . I  b : $ 1 . I C  b : $ 1 . S T
ERA b :  $1  . I
E R A  b : $ 1 . S T
C 1 5 8  b :  $ 1  . I C  b :  $ 1  . S  - L

ERA b:  $1 . IC
AS58 -F  b :  -L  -U  b :$1 .S
E R A  b :  $ 1 . S

The -F b: optLon ln the assenbler lndicates that temporary fl1es are to
be created on drLve B: .

CLINK.SUB has the followlng entry to be executed:

t O 6 8  - r  - o  $ 1 . 6 8 K  B . o  $ 1 . o  $ 2 . o  $ 3 . o  $ 4 . o  $ 5 . o  $ 6 . o  $ 7 . o  $ 8 . o  $ 9 . o  c l t b

The $1 represents your fllename. S.O le the startup program, $2 through

$9 are the n€rnes of obJect f 1les to Ltnked wlth your f tle and CIIB Ls
the C ltbrary. Ttre llnker dlrectlve -r makes the flle reloeatable. If
you do not want your progran to be relocatable change CLIIIK.SIIB and use
-taddress as explalned tn the CP/!{-68K Programmer's Guide ln the sectlon
on the tLnker.
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