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NUS/MT Version 2.6 Svstem Generation Guide

1. introduction

The Marinchipo Multi-user Network Operating Byvstem (NOS/MT) is a
compled operating svstem. It offers a large number of optional
teatuwres,. supports many different hardware devices., and allows great
tlexibility to the user in configuring svstems. Conseguently. the
process of systemn generation must allow the specitication of all of
these variables. fAs a result, system generation of NOS/MT is  much
moire  complicated and time consuming than generation of earlier
Marinchip operating systems. There is no room For error, as many
system gJgeneration parameters will cause the svstem to fail in strange
and unpredictable wavs 1+ they are incorrectly specified.

this manual takes vou through the process of svstem generation
step~by—-stepn, explaining at each step what vour choices are and how to
st each parameter. BSince the svetem software conftiguration interacts
ciosely with the hardware configuration, definition of the hardware
contiguration is also given a thorough discussion.

There 1s no wavy any mandal can explain all of the possible
combinations of configuration parameters available in NOB/MT, so this
manual will try to explain each parameter in a way that makes obvious
its interaction (if anv) with the others. i+ the configuration you
want to put together doesn’t seem to be covered in this manual, orF vou
do not understand something. please call us at Marinchip Svstems and
ask +or an explanation. DO NOT TRY TO GUESS AN ANSWER! We will
vpdate this manual based on the guestions and comments we receive from
VIt e
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=«  Detining the hardware configuration
This section explains the hardware configurations supported by NOS/MT
and tells vou how to set the hardware options on each piece of
fardware supparted.

A

2.1« Memory

We will assume in this manual that the system contains & Marinchip
FROM/RAM board  which contains the debug monitor and disc boot FROMs
and supports the svstem console terminal. Configurations without the
FROM/EAM board are possible when using certain disc controllers, but
will not be discussed here. Contact Marinchip bystems +oi assistance
in installing the svstem on such a configuration.
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= FOOO to FAFF, so user RAM may be instalied from 0000
svatems. If additional ROMs, disc controllier buffers,
idaﬂ burfers, etc., are to be placed in the svetem
ney  shouwld be placed immediately below FOO0 with as
pace as possible. Since such boards are rarely  bank
» assigned Lo such boards 1s lost to all user spaces in
space they occupy shouwld be minimised.

MEMOrY  MAD,
little wasted
aWwitched, space
the system, so the

Z.1.1.  Bystem memory map

Lt us now oo nﬁidﬁr the allocation of memory in NOS/MT. HMemory is
tundamental ly divided into COMMON SFACE, BYSTEM SFACE. and USER SFACE.
Coummor mpag& 13 an area of memory at the high end of RAM space which
ig always present in the memory map: it is not bank switched, and in
tact the memory which holds it need not even support bank switching.
Lommon space is used to hold critical interrupt code and svstem tables
which must be accessable at all times., even when a user i= in control
ot the machine, and also contains the code and data space used to move
data back and forth from the svstem to the user. Common space is nob
directly accessed by the user, and is not a part of the user’s memory
area. bvstem space contains the bulk of the operating svstem. This
Space 18 bhelow Ccomnon Space in memory,. and is switchable boaut ot
the adoaress space by bank selection. Each condigur { o
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background batch space) requires a user space.  User spaces start at
address Zero and may extend up to the start of common space in the
address  map. User spaces normally overlap the addresses of svstem

SRACE .

if vou did not immediately understand the precedinog paracgraph, do  not
De concerned: it takes a while to grasp the way NOS/MT manaces memory.
Lat us consider an example which should clarify thinos a bit. Assume
We are contiguring & svstem with 198K bvtes of memoryv (three MY900 &4k
RAM boards) which is to support two users. One &4k board will  be
given to the svstem, and each user will have a 64K board +or his user
space. bHuch a svstem will require a common space of less  than 4k
bytes, and since 4k bytes is the minimum memory page size in the MYYOO
L4k board, we will assion 4K to common. (Determining the size of
Ccommon space, and allocating it to the proper addresses in the link of
the system will be explained later in this manual. For the moment .
UsSt  assume  we know how large it should be.) as alwayvs, the upper 4K



MUHA/MT Version 2.6 bHvstem Generation Guide

af RAM is occupied by the 10 vector and the FROM/JRAM board. We
assume  this svystem has no peripherals that occupy memory space and no
UM other than that on the FROM/RAM board. Then the syvstem memory map
woldid ook like the +ollowings

G ess L CHTTEE bvetem User 1 User 2
OO0 -0 L4k £1 HAE £2 H4E, £33
EOO0-ERFFF HAE, 1]

FOOO0-—-F SR CHU 70

FA4OO~-FFRFF FROM/RAM

In the above table "64K £1" indicates the first &4 board, "é4kK £
the second &4F board. and so oM. "FROM/RAM"  indicates that the
address Fange is occupied by the PROM/RAM board.,. and “CFRU I/0¢
tdentities the space used by the 1/0 ports. Hence we ses that the
space from 0000 to DFFF (836K bytes) 1is switched among the three
boards, while addresses EOOQ to FFFF are alwavs present in memorwy
regardless or whether the svstem oFr any user is in control.

Mormally the opaerating system will not Fill the S6E bvtes available to
1t under the above memory configuration. In a tvpical two user svetem
there may be 24K to 32K unused bytes in| the memory board used by the

operating svstem. This space need not go to waste, as an additional
User space may pe contigured there. 1t is even possible to contigure
a systen +or a single user in which the svstem and the user share a
single H4F board. dnen doing this, however, the size of user programs

i restricted to the 32K or less availaple to the user in such  a
contiguration. We will cover how to fonfiguwe such a svstem when we
discuss the sofftware memory contfiguwratipn in a later chapter of this
Mariad .

Memory bDanks mav be configuwed as file ptorage devices instead of user
spaces. Als  of the addressing considerations described above apply
regardless of whether the bank is used fFor a normal user. a background
batch space, or ftor file storage. The pnly difference is  that the
unused space below the operating system cannot be used for file
SLOrage.

?.1.2., Switch settinas for the MIFOD 68K RAM

BEach MY200 &4K RAM board used in the system must have a urigque Rank
belect Fort address. Marinchip Systems normallyv sets the first board

lwhich will contain the system) to address 80 hex, the second board to
H1 hex. the third to 82 hex., etc. I hese I1/0 addresses contlict
with other addresses in vouwr system, they need not be used. Hoawever,
the addresses used must agree with the| code inserted in the file

COMDATA  (which will be explained lbhter) to enable and disable the
menory anks.,

The Initial Bank Belect switches on the| first 64K board should be ot
to enable &ll the RAM space to be|used for the svstem and Common
areas. Using ow sample memory configuration given above, the
switches on the first board would be set to enable pages 0 through E
and disable page F. The Initial Rank Select switches on all other 44K
HAM boards must be set to disable all memory (all switches on/closed).
this contiguration will cause the system menory board to be present in
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the memory map when the svstem is loaded, with all user memory  boards
disabled. UOnce the svstem is leoaded, it will assume software control
over the memory map and select the various boasrds as reguired by  the
speration of the svstem.

Zelad.  Lonfiguration for other memory boards

When using bank-switched memory boards other than the MY?OO &4K RAM
baoard an analogous setup procedure is used. Most other bank-switched
memory boards permit memoryv enable and disable only in increments of
1 &k bytes, so less freedom is available in setting up the memory man
(since the common area must always be present in the address map and
since & +ull 16/ must be enabled to hold it, user space is restricted
to 48k bytes). The board(s) which will hold the svstem should be
initially enabled and boards assigned to user space should be
initially disabled. Roard(s) assigned to each distinct space (svstem,
users) should be assigned distinct bank select port addresses. Since
the operation of the bank select hardware differs so much from  board
to board, no more specific information can be given here.

o T

Ba Haerial 170 boards

This section d tscusses the hardware setup for serial I/70 boards used
to attach terminals and printers to the svstem.

E'"!

ceesdls Marinchip FROM/RAM/SIO/RTE board

The serial 1/0 port on the FPROM/RAM board is normally used to
intertace the terminal for the first user confioured in the EY ST,
The CRU address used for the port on the board is forced +to be 000
since the FROM monitor assumes that address for communication with the
terminal dwing initial startup of the svstem. For use with NOS/ZMT .
an interrupt jumper must be installed in option socket 6§10 on  the
board. We normally configure all serial 170 boards to interrupt with
pricrity &, and hence the jumper is installed between pin A and pin 14
art this socket. The TMS9902 chip on  the FPROM/RAM board is also
normal ly used to provide the system™s real time clock. Since a common
interrupt line is used for both the terminal and the clock, the
1ntprrupt priority assigned to the terminal will also be used for +he
clack.

Zededs Marinchip Quad SI0

The Marinchip Ouad SI0 board provides four independent serial 170
ports implemented with the TMS9902 chip {(the TMB9903 can aleo be used
to provide svnchronous communication, but  NOS/MT does not DoV de

sottware support for this chip). From a programming and configuration
standpoint, these ports are identical to the port on the FROM/RAM
board. Bince the Guad 510 board provides a block of four ports, it
oooupies 080 hexadecimal CRU addresses., Thus, the board iz configured
at a base address which must be & multiple of O0BO f{e.ag. 08O, 0100,

Dino, etc.) The +ouw ports on the board are addressed Ay thexr purt
bias (O {ur pﬁrf Q. UZ0 for port 1, 040 for port 2, 060 {for port X))
plus  the base addreaﬁ sat on the bmard Reter to the Quad 510 manual

tor instructions on setting the switches on the board to contigure the
base address. and also how to contigure the board to accomodate
various terminals and printers.

—L
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Mote that when the Gaad 510 board and the FROM/RAM board are used 1n
the same system., the Guad SI10 board must be set to a base address  of

D80G hex o abhove. This is because the port on the FROM/ARAM board is
addressed at 0., and 1+ the Ouad 510 board were also addressed  at Ly
its port O and the PROM/RAM board port would overlap., causing both

DOFTS O Wore imDropsrlv.

mach port on +hw Huad 510 board has a separate interrupt Llead. These
lteads are connected to the systen’s interrupt reguest lines by an
mﬁtl

'mﬁ soCket on the board. All ports which are being ussed to connect
e are narmally connected to interrupt priority 2. Forts being

LS e tJ connect printers are normally connected to interrupt priority
4. Important: do not connect intervrupt reguests from ports on the
uad S10 board which are not configured in the NOS/MT configuration.
I+ A ot is not configured, NOS/MT does not send it the
initialisation seguence which programs the interrupt generator. 1F
this is not done, the port will generate random interrupts which will
Catise the mvmtem to "hana' as socon as it is  loasded From disc.  You
mist  alwavs configure a port in the software before enabling its

interrupt on the Ouad 510 board.

Ay of the porits on the Buad 510 board may alsc be used for  the
asvetem™ s Feal time Ccloack. Hee the section on the real time clock
table below for fuwther information,

Lecaoa  Marinchip SI0 board

The Marinchip 8I0 board is a partly populated version of the PROM/RAM
Board which contain anly the components necessary to pravide one
g ol E'l.]. I !U i;lC!f i..:: Tr

=

i € poard has been superseded by the Guad 810 board
described in the preceding paragraph and is no  longer manuwfactured.
This ﬁﬁatimn describes its configuration so that users of this bpoard
Can properiy generate NMOB/MT syetems to support it. The BSerial 1/0
port on the board is configured exactly like the port on the FPROM/RAM
board, so see the discussion of the FROM/RAM board contiguration above
tor more information.  When using the Marinchip 8I0 board to attach
ather terminals to the svstem, each board must be Given & wunigue CRU
address. Since the first terminal ie configured at 000 and sach board
uses 020 bhits of pace. the second terminal is normallyv confiow ed
at 020, the third at 040, the fourth at D60 . and =0 on.

...

&
T
i

The interrupt jumper for al t erminale is normally set to priority 2.
which 1s imsnlemend by & jumper fram pin 3 to pin 14 on the option
soCcket S10, [ IEAY ms with many terminals, it mav be advantagegus to

ste
contigure some of the terminals on different interrupt oriorities to.

It

b
g

i
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nnc at the hiohes

el e the tTime needed to determine which terminal caused an

interrupt. I this is done. be sure to contigure the bhoard which is

“Ed tor the real time clock function inarmal iv the one at address
T

oriority {(which is the lowest priocrity number).

Whaen the ﬂﬂ?lﬁfh} 21
azg the T.1. 8
dane by instal
aptlmﬁ SO
interrupt to
Causing loss

U boaird is being used to interface a printer such
2 interrupt priority is normally set to 4, which is
e djumper from pin S to oin 12 of the interrupt

g

V143 Thﬁ iower priority is used on the printer
& Sr=Tu
T

IT

i & neavy interrupt load from a high sp printer
T ﬁuﬁrac+evﬁ typed on terminal s,
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oo, IMBAYI S102-2 board

The Metwork Gﬁﬁrating Sbvstem also supports terminals and printers oan

the IMBAI SI02-2 board which, even thowgh it is 103 longer
manuractured, 1is Etill very popular and 1is used 1n @many MYP00
contigwations. Each S5I02-2 provides two independent serial 1/0

ports. In order to be used with NOS/MT. the interrupt option on the
B5i0 board must be enabled. The two ports may be wired to the same
interrupt priority, oF to two different priorities. Adhering to the
conventions discussed above, we normally wire the interrupt for a port
used +or a terminal to priority 2. and the interrupt +For a printer
port  to priocrity 4. As always, other priorities may be used as long
as the software configuration agrees. Refer to the S5I02-2 manual For
intormation on how to connect the interrupt option jumpers.

There are no restrictions on the use of the 8I102-2 to connect
terminals tao the svstem. However, the way in which the interrupts on
the bllZ-2 operate imposes restrictions on its use to interface
printers. Hasically, i+ an 8I02-2 is used to connect a printer, the
cther port on the 510 board cannot be used without the implementation
af extremely tricky code which is far too complicated to explain here.
Also, with the SI02-2 the printer port is output onlyv. This means
that printers whose operation requires that thev send characters to
the computer (for EF&MQlE to tell it to stop sending data) ceannot be
used with the SI02-2 board. There is no problem. however, in using
the 5I0Z-2 to connect printers such as the T.1. 810, which use a
nardware ready signal rather than sending characters to the computer.

J'":. “:r
s B Veu?

» Disc controller boards
This section discusses hardware configuration for the disc controller
boards supported by MOS/MT.

Zadsl.  Teletek FDC-IT

the following instructions apply to the Teletek FDO-II revision é
Roard. Revisions S and later are a complete redesion of the FDC- {
20 the instructions given here are inapplicable to earlier models of
the board. These esarlier models can be used with NOS/MT: i+ vou have
Gne, contact us and we will tell vyou how to contiguwre 1it. The
software driver in NOS/MT supports both the old and new model FDO- 11
o sottware changes are required.

i+ vou bought vour FDU-1I from Marinchip Systems., it will have been
properiy contigured for use with the MP900 and tested on an MYFOO0
system. All FDC-I11"s are shipped with the interrupt Jjumper installed
tor priority 3, which is the standard for use with NOS/MT.  No
additional hardware configuration is required on FDU-1I°s  set up b
Marinchip Svstems.

We  assume in this manual  that vour FDC-I1 is alvreadvy properly
contigured +or use with the Disc Executive. Thus, the only possible

change is installation of the interrupt jumper. IFf this Tumper is not
vaet installed, install as esxplained below.

: Locate  the interrupt  jumper area. It is close to the edie

__é_...
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connector. on the lett side of the board when viewed component
side up. Install a jumper +rom the center hole +to the hole
which leads to pin 7 on the edge connector. This is the
rouwrth hole from the left end of the aroup of holes.

These instructions configure the Teletek FDC~-II for use with NOB/MT.
the FDC-I1 mavy be run with its 1k RAM buffer at F400 or at ECOO,
Reter to the configuration table section for details on how this is
speciftied when generating the system.

Ladesse Tarbell +floppv disc controller

The Tarbell Floppy disc controller is supported in & non-interrupt
mode by NOB/MT, and hence is configured exactly like it is for use
with the Disc Executive. that is, all DIF switches off/open. NOS/MT
allows computation to be done while the Tarbell controller is  seeking
by  checking seek status at every interrupt of the real time clock.
However, due to the timing constraints of the non-DMA. unbuffered
Tarbell controller,., the CFU must be dedicated to disc operation when
1/0 transfers are being done. Note that this means that the svstem
willi not respond to characters tvped on terminal kevboards while a
disc data transtfer is in progress, and hence the Tarbell controller is
pocrly suited to multi-user configuwrations. We support 1t in NOB/MT
because it is fine in a single user environment and because it is so
popul ar.

Lodane  Morrow Desiogns DISCUS hard disc controller

MUOB/MT  supports the Discus controller with any combination cf
lo-Maegabyvte and Zé~-Megabvte drives., The software is interrupt diriven,
and both of the interrupts on the controller must be strapped.

4 vou buyv vouw hard disc system from Marinchip. the interrupts will
be strapped correctly when vou receive it. If yvou buy the disc $rom
any other source than Marinchip, vou will have to strap the interrupts
baetore wusing the disc on NOS/MT. To do this, iust connect the two
marked holes at the lower left corner of the board (seen +rom  the
component sidel) to the hole marked "5 next to the edge connector.

Discs shipped by Morrow Designs have the wrong +tormatting for use
urtder NOS/MT.  We reformat all 110-volt svstems that we sell, but we
can not reformat Z220-volt systems. Therefore, if YOUWFSE rums on 220 o
does not come from Marinchip, vou must run our Morrow Format D GO am
betore using the disc on NOS5/MT. You can order this at the time WL
order vouwr Ffirst Morrow disc.

5,

La5. 4, c.oman SMEC-100 hard disc control ler

NOB/MT  provides +full support of the Konan storage Module controaller.
We offer full software support "off the shel$" for this contral 1er
when used with the Control Data FPhoeniy dirive, and can configure
svastems +or any drive this controller supports, upon recuest. The
konan controller is configuwred according to the standard FKonan setup
instructions, except that the open cable detect is set up to use CFRU
power rrather than the power +fail signal (A board jumper FF out, jumper
GG ind, the ROM is disabled (R board umper F oout, jumper N in), and
the interrupt is wired to priority 3 (A board jumper 5 ind. The 1/0

i
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address 1 normally e+t at Fonan’ s 5*andﬁrd value of OY%0 niex.
The kRonan board is normally used in a svstem which also has a floppy
disc drive. In such a =vstem. the operating system is alwavs loaded
+rain the +floppy avern though the flopoy mav be seldom i+ ever used
ormce the svetem raa been brought up. Marinchip Byvstems can supply &
FROM +or the FHonan board which loads NOS/MT directly  +yrom the
cartridge disc. This PROM: which is installed in the Konan board with
the PROM option enabled, pertorms the system load auvtomatically  when
the system is REBET. Buch a system need not have a FROMRAM board,
This FROM peraits the contiguration of systems with no vloppy discs &t
all. Flease contact Marinchip bSHvstems i+ vouw wish to obtain the voanan
direct load FROM.

;l’“‘

Sesama  Blpha Micro AM-2Z00 controller

We do not recommend the Alpha Micro controller o new contiguwations.
We include support code +or the AM~200 with NOS/MT. and as of the last
time we tested it it worked properly. However, we no longer have  an
FAM-200 controller, so we cannot test the controller in new releases of
the system nor offer assistance to users attempting to configure it
Aesuming the AM-200 has been properly set up for use under the Disc
mHecutive, tie arly  additional configuration necessary is  the
installation of a jumper between the INT pad (at the bottom ledft side
at the bosard) and the vectored interrupt hole that goes to pin 7 of
the edge connector. This  iumper assigns  the AM-Z00 to  interrupt
priority 3. Since the AM-200 is a DMA controller. i+ it is to be
allowed to transfer data while users are executing, all data transfers
must be done to and from the common space area. In addition, all
transters aust be to 8 bit memory, as the MPP00 &4K RAM board is not
compatible with the AM-200. fAs a result., AM-200 configurations
usually  uwse an & bit RAM board as the common ares. with svstem and
LIS Er Mmemory le?“hwd 1 64K boards at lower addresses. Our  AM-200
g0t tware driver handles all of the above mentioned problems so that
the AM--200 can run under NOS/MT.
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Je  The NOS/MT generation process

This section presents an overview of the software generation process.
opecitic intTovrmation on each phase of the process is given in the
chapters which follow, each of which describes one phase of the
genseraltican.

A Contents of release discs

NOS/MT  is supplied on several diskettes. These diskettes are sinale
density, single sided, IBM compatible, and are in Disc Executive
tormat. The entire system generation of NOS/MT iz performed under the
Disc Executive., which avoids the “"chicken and the eag problem” which
would exist i+ NOS/MT were reqgquired to generate itseld. The diskettes
supplied are labeled as follows:

NC;E;!’MT CCI{"; - 3_ ;_EL;.':-' {at P

This diskette contains the System Generation Utilitvy (SYSGEMN), a
BARHIC program which is used to merge the configuration parameters
tar the svstem into the actual configuration files which will be
assembled to generate the system®s configuration tables. It is on
this diskette that vou will create the file which specifies the
contiguration of vouwr system. This diskette also containe the
executable programs (EDIT, BASIC, etc.) reguired to support the
contiguration process, as well as several sample configuwrations to
serrve as models +or vour system generations.

NOS/MT Rel & Obi

This diskette contains all the assembled relocatables for the
system, the source for the svstem configuration files. and the
erecutable programs needed to assemble and link the svastem. The
system boot +ile is eventually placed on this diskette.

I"‘IDS.‘!M‘T SE‘Lth’:E?f f{}in E{g 2 2

Two or more source diskettes will be included with vour NOS/MT
release.  These diskettes include source code o all  the disc,
terminal . printer, and other 1/0 drivers currently supported by
MOS/MT. If vou are generating a svstem using the driverse supplied
Dy Marinchip Svstems, vou will not need to use the source code on
these diskettes. They are provided so that vou can modi+y ouwr
drivers for yvour own special applications, or use them as a model
tor designing and implementing vour own drivers for hardware we w f
not support.

MOS/MT Boot
Thie diskette iz the svstem disc for NOS/MT, and is, of course, in
MOS/MT  directory format. After vou have generated vour NOS/MT

system, you will copy the newly generated boot +ile onto this
disc, thus creating vow production NOS/MT svetem disc.

a2 LCopying the release discs
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AS | SO0 as vou recelive vour NOS/MT release discs. vou shouwld make two
copies of each disc. The original release discg should he stored Iin a
sate place, and used only for "disaster backup”. Une of the coples
vouw made should be labeled "Froduction”., and the other should bhe
labeled "Backup'". In the rest of this manual we will assume that vou
are working with the "Froduction"” copies yvyou made in thise step.

Rtter vou complete the svstem generation process, it is wise to make a
new set ot copies of youwr "Froduction" discs, which should be labeled
"Froduction backup”. These backups should be recopied whenever vyou
are contident that the contents of the "Froduction' set are a correct
new system. We encourage you to maintain as many bhackup copies as yvou
need to teel secure. The Copyright on the release discs permits  you
to make a8 many copies as vou wish FOR YOUR OWN USE. You may not.
however, distribute these copies to any other person.

-
"u:‘

. Creating a system configuration file

'I-!ll'l'!
I“‘t. ﬂ

The most complicated part of system generation is constructing the
svatem contiguration +ile. This is a source file which completely
specifties the sottware configuration of the svstem being generated.

To begin this process, bring up vour system under the Disc Esecutive
&8 vyou normally do.  Then remove the Disc Executive svetem disc from

Drive 1 and replace it with the disc labeled "NOS/MT Configurator”.
Choose a name for the system vou are about to generate of the form:

SF—-<name >
and create & configuration file of that name with the command:
CREATE SF—-<name>. 150

o wample, 1if yvou wished to call yvour system "MINE". vou would use
the command:

CREATE SF-MINE. 150

The "bBF" stands for Site Parameters., and protects against the name vou
choose duplicating anv of the standard files on the Cantigurator disc.

Mow vou get to choose whether vou want to build the confiouration for
your  asystem +from scratch, or modify one of the sample contiguwrations
we  provide on the Configurator disc. To start with & Blank
contiguwation, enter the command:

BRCOFRY SF-<name>=GENFAR.MOD

To start with one of the sample configuwrations., use the command:

2LOFY GF-<namer =< sample

where <sampler is the name of the sample contiguration file vou wish
to use as a model for vour system. The sample contigurations we
presently supply are as follows:

5C~-TARLE

.....1”.....

ki
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This is & one menory bank (64K) svstem using the Taroell +1loppy
disc controller with dual Shugart-type discs., and & terminald
connected via the FROM/RAM board.

HC-TARZR

This is a two memmr? bank (12B8BK) system using the Tarbell
controller with dual Shugart discs., and a terminal connected wvia
the FROM/RAM board.

SC-TTH1E

This i1is a one memory bank (64K) system using the Teletek +loppyvy
disc controller with dual Shugart discs. and a terminal connected
via the FPROM/RAM board.

SC-TTE2E

This 18 a two memory bank (128K) system using the Teletek floppy
disc controller with dual Shugart discs. and a terminal connected
via the FROM/RAM board. -

SC-FHXTTEZ

This is a two memory bank (128K) system using the Control Data
Fhoenix hard disc drive configured on the Konan SMC-100 controller
as disc units 1 and 2, and two Shugart Floppy disc drives
caontigured onn the Teletek controller as disc units 3 and 4. The
terminal is connected via the FROM/RAM board. This configuration
1 representative of a minimal hard disc svstem.

SC~MSEXF

This is the configuwration of the production NOS/MT svstem at the
Marinchip development center. This contiguration Varilies

constantly, but is & good illustration of how a "+ull blown®
svaetem is configured.

2«4, Editing the configuration file

Unce the configuration file has been created and initialised with
either a blank configuwation or one of the sample conriguwrations, vou
must edit it to insert and/or change parameters for vour specific
system. To edit the file, enter the command:

EDIT SP—-<mame>

and use the text editor as vou would on any other file. The
configuration file is divided into three sections. each delimited by &
comment with percent signs (%) in column one. The next three chapters
of this manual will discuss the contents of these three sections . of
the configuration file.

....11.....
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4. Contiguwration parameter section

The +irst section in the configuration file is the "Configuration
parameter section". This section consists of assembly language EBU
statements which specity various parameters in the svystem. This
section is updated by editing the EQU statements and inserting the
desired wvalus in the operand field {(starting in column 21) of each
statement. OFf couwrse, if the value already specified is correct for
vour contiguwration, vou may leave it unchanged.

The wvariables in the configuration parameter section are discussed in
the paragraphs that follow.

4.1. NFRIOK

NFRIOR specifies the highest software process prioritv used in  the
svetem. Unless vyou are implementing extensions to the svstem itself
which use the internal FORK$ primitive, leave this parameter as
supplied by Marinchip Svystems.

4 o :":: 8 NUSEH%

MUBERS is the total number of users to be supported by the system,
including background batch spaces. For a single user svstem, set
NUBSERS to 1. For two users and one background batch space. set NUSERS
to 3.

4.5, MINTLY

NINTLV iz set to the highest vectored intervrupt priority used, plus i
(interrupt priorities are numbered from zero). If wvow svstem uses
interrupt  priorities 1, 3, and 5, you would set NINTLV to &, because

that is one higher than the largest priority number used (that is, 5.
No harm is done if NINTLY is set higher than necessarv.

4. 4. NPRQC

MFROC specifies the number of processes each user mav create. Since
this release of NIS/MT does not provide the FORKS JSYS for user
process creation, NFROC should be set to 1. Setting it greater than 1
arly wastes menory space.

4.3. BRIZE

BoliE specifies the size of the svstems internal buffer gool. Far
most systems, the standard size of 01000 (4K bytes) is correct.

*{} u f:} a DTBUFL

DTBUFL. specifies the size of the buffer in common space used to move
data to and from user space. This buffer must be a multiple of 1é
bvtes. The larger this buffer is, up to the value of BLOCKHESZ (see
below), the faster the system runs. Making the buffer too Large mav
use  up s0 mucn common space that user space is reduced. Lenerally,
26 is the uu*lmum value for DTRUFL.

- -
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4.7. TICESOE

TICKSE specities the number of interrupts generated per second by the
real time clock configured on the system. When using the real time
clock on the FROM/RAM board, TICKSC should be set to 42. When using
another real time clock board, set TICKSC to the number of interruplts
that board oenerates per second. If TICKSC is set incorrectly, the
svatem clock will run too fast or too slow.

|
i

.

-
-
¥

4:8: g

SLICE specifies how often control of the processor is (o be rotated
among user processes competing for  its use. Making SLICE smaller
swWwitches the processor more often and increases system reggmnﬁiVEﬂEEQ,
but at the price of increased overhead. We have found that about
three switches per second is about right, so set SLICE to the value of
TICKSE divided by 3 (truncate any remainder). In svstems with more
than three users. you might set SLICE a bit smaller to provide quicker
turnaround +or small requests. Note that SLICE is relevant only to
conpletel v compute—-bound processes, since when & process QLlves up
control by a J8YS, other user processes get a chance to rum.

4.9. FLYNOT

FEYNCT specities how often, in seconds, the system will perform an
automatic LHYNOS operation to write all changed data back to the discs
they were originally read from. This "periodic svnc" ensures validity
of data stored on the disc, even though the svstem buffers data in
memary to minimise phyvsical I/0. In a normal multi user system,
FEYNCT should be set between 159 and 60. In single user svstems
utilising non-buffered disc controllers such as the Tarbell, the
periodic svync may bDe annoving because it generates /0 at random
times, which causes the CFU to momentarily lock up and hence +to stop
responding to  the keyboard. Thus, in systems using the Tarbell
controller, FEYNCT may be set to zero, tuwning off the periodic svno.
The system will then perform a SYNC$ whenever the svstem command
prrompt (3) appears. guaranteeing data validity so long az the user
retwns to command mode periodicallvy.

4.10. TRMOGUF

TRMOBUF  determines how far a program generating cutput for a terminal
can get ahead of the terminal before it is deactivated to wait for the
terminal to catch uwp. This is normally set to 3. Making it larger
decreases overhead, but consumes more svstem buffer space. The number
given specities how many lines of output mav be queusd to the user
terminal berore the gueuing program is deactivated.

4.11. TRMIBUF

TEMIBUF specifies how many lines of input a user may "type ahead" on a
terminal without the lines having been read by the svatem oF & DiIragram
petore the terminal will go into the input lock state {where Ccarriage
return is not  accepted until the program catches up or Caontrol C is
used). This is normally set to 3. I greater typeahead is desired,
this may be increased, but vou mav also have to make the svatem buffer
pool larger to hold the additional queued lines.
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.12, MAXGEF

MAXOF specifies the maximuwm number of files each user is permitted to
have open at once. This count refers only to disc ftiles,. not  device
tilea. This is norsmally set to 10, and while it mav be increased, 1t
will consume more buwfter space. If vou make MAXOF larger., vyou will
also probably have to increase NMEMI (see below) to accomodate the
memai-y items o thne additional open files.

4,13, NBLOCKS

NELOCKS specifies the number of file paging buffers used. The system
performs 1/0 to the disc via these paging buffers. and increasing the
pumber of burters Will reduce the amount of physical 170 done. and
hence increase system perforamance. Making NBLOCKELS larger increases
the size of the operating system, of couwse. GUt doese not consume
Common space. The standard wvalue of NBLOCKS is 0. which is the
minimun practical setting of this parameter.

4.14., BLOCEEBSZ

SLOCKERSZ specities the size of the file paging buffers. This must be
set to the largest device block configured on the svstem. For svstems
with only +loppy discs., BLOCKERSZ is set to 256. For systems with hard
disc, it must be set to the block size chosen for the hard disc,
assuming it is larger thamn 256. For the Control Data FPhoenid  or
Morrow Discus hard discs. BLOCKBSZ should be set to Si12.

4. 15, MNMEMI

MMEML  specifies  the number of buffers reserved for File index table
ittems +tor open files. This parameter should be set to  the  @masxim;um
number  of UNIGOUE files expected to be concurrentlvy open at anv time.
LI+ aone +ile is opened by five users, it onlv uses one buffer.’) The
most  conservative setting of NMEMI  is the computed from the other
parameters as +follows:

NUSERS) (MAXOF+SCRMAX+1)

which will guarantee that the svystem never runs out of buffers. Such
& setting uses a lot of memory, however, so if vou're willing to bet
on Maveraging' between users, vou can set it to about 8 to 7 per user
and hardly ever run out. Running out simply makes users unable to
apen new +tiies until somebody closes one. and doesn’t crash  the
svatem,

4.1é6.  MAXFAR

MAXFAR  specifies the maximum number of program parameters the =y et em
Will scan for the user when it builds the parameter table after
loading & user proogram. This is specified onlyv to determine the size
ar the parameter index table. and mav be set to any reasonable value.
The standar value of 10 is reasonable, as is Z0. 20000 iz not
reasofnatle.

4.17. SBCRMAX

....14.....
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SERMAX specifies the maximum number of concurrently open SCRIFT +iles
sach user may hbave. When SCRIFPT files are nested to this limit,
further SCRIFTS reguests will not be accepted until an open SCRIFT 1s
completed. Open SCRIFT +iles use NMEMI buffers and BBllic space, 80
these parameters should be adijusted if vou increase BURMAX far beyond
its standard value of 3.

4,18. CFUCILE

CPRUCLE specifies the clock rate of the CPU in megahertz. Most MP900

CRUs operate at 2 Mhz, so the standard value of this parameter is .
I+ vouwr CFU has been uporaded to 3 Mhz, CPUCLE should be set to 3.
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S Contiguration table section

The second section in the configuration file is the "Configuration
table section"., in which the actual configuration code +or the svstem
is defined. Entries in this section consist of both data tables and
executable code. This section specifies many different tables, each
of which will be discussed in a separate paragraph below. Each table
will be identified in the configuration file by & comment of the form:

« ¥ <table description?> goes here
before the table,., and the comment:

. X end
after it. The entries vou make in the table, as described by the
following paragraphs, are inserted between these two comments. The
+tollowing section titles are identical to the comments 1in  the
configuration +file which identify the start of the tables., and occur

in the same order as the corresponding tables in the configuration
file.

S.1. Terminal pointers go here

Following this comment, insert énE' line +or each terminal to be
contigured on the svstem. Each line is of the form:

DATA TRM<term number >
For example, in a two terminal svstem, vou would insert:

DATA TRM1
DETA TRM2

You must make an entry in this table for every configured user, even
1+ the user is & backoground batch space.

e e Btorage unit pointers go here

Following this comment, insert one line for each configured storage
wnit. A storage unit is normally a disc drive. but may be a memnory
tile storage unit or other kind of storage. Each line is of the form:

DATA SUl<drive number >
To contigure two disc drives, vou would insert:

DATA BUl
DATH SUzZ
Sa3. Memory bank pointers go here
Fallmwing__this comment, insert one line for each configured USER
memory bank. THE SYSTEM MEMORY BANK DOES NOT AFFEAR IN  THIS TABRLE.
Therﬂ must be as many entries in this table as there are memory banks
configured (normally one bank for each user, plus any banks to be used

i g
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as memory file storage units). Each line is of the torm:
OaTA MB<bank number >

For example, in a 192K svstem (three 64K boards) with the +first board
assigned to the svstem, and the second two boards assigned to users
(hence a two user system), vou wauld insert:

DATA MEL
DATA e

S.4. Terminal control tables go here

Following this comment yvou must insert the terminal control tables.
One terminal control table must be defined for each entrv made in the
"terminal pointer" table above. The terminal control table definition
i different for each tyvpe of serial 1/0 board used to interface the
terminal. We will give sample configwrations +for each board tvype
helow. In the examples, "%" will stand Ffor the terminal number.
Hence, +or the +tirst terminal, 1 would replace the "#" in the example,

Se4.1. Marinchip FROM/RAM and Guad SI0 board

A terminal  control  table +or a port on the FROM/KAM board or the
Marinchip Guad BI0 board is conftigured as follows:

TRMs: DATE TRMSO2, TRMxD, TRMx ITE, TRM: IBE, TRMyEE
DATH TRM<ERE, ILLOGIN
RIS CHRBS |

TRM«D DATH Laddr >, dmodes >, chaud >

TRMx IR BH&S 20

TRMuwIBE .

TRMHER BoE 20

TRMuEBE .

In the above table. <addr> should be replaced with the CRU address
jumpered on  the board multiplied by two. For the First terminal,
supparted by the FROM/RAM board, use 0. For ports on the Guad &8I0
board, double the sum of the board base address and the port offset,
and use the valuwe as the <addr> field. For example, i+ the Quad 510
Wwere set +or a pase address of 080, and port 2 were being configured
as a terminal, <addr> should be set to 2Z¥XO0BO+2%020). or 0180. The
cmodess field should be set to 0AARDD for a 2 Mhz CRU and 0AZ00 For a 32
Mhz CRU. <bhaud?> should be set to the terminal baud rate. To use the
avtomatic baud rate sensing on the terminal connected to the FROM/RAM
board, set <baud? to zero. Otherwise, and for all other terminals,
set the desired baud rate (for example. F600).

When using very fast baud rates (9600 and above) it is frequently more
etficient to run  the output to terminals in non-interrupt mode.
because the overhead in processing an interrupt is greater than one
character time on the terminal. A terminal mav be configured to
tranemit output in non—interrupt mode by adding 1 to the value in the
wmodess field. Hence, for non-interrupt output with & 2 Mhz CPU, the
wmodess  +ield would contain 0AARCL. Input from a terminal alwavs runs
in interrupt mode, so the interrupt jumper on the board must =still  be
connected and the interrupt configured in the svstem even if this mode
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ie selected. belecting this mode For terminals running below 24600
Daud will degrade the efficiency of the system by reducing the time
availanle to run user tasks. The operation of the terminal is
Wnarfected by setting non—-interrupt mode: only the svetem’s method of
cderiving the terminal is changed.

Some terminals provide a hardware ready siagnal to cause the computer
to stop sending data when the terminal cannot accept it. This
tacility is needed by terminals with featwes such as smooth scroll or
lengthy command sequences which cannot be executed as fast as the
computer can send data. NOS/MT supports such terminals ONLY in the
non—-interrupt  output mode described above. To select non—interrupt
output with a readyvy signal, add 3 to the value in the <modes> Ffield.
For example, & terminal with non—interrupt output and a ready line
wouwld specity O0RADDI in the <modes> Field {for a 2 Mhz CRPW. The
terminal s ready signal should be wired to the Data Terminal Ready
input or the port to which the terminal is connected. The svstem
assUumes that the ready signal is high true.

5#4#2: IMSQ}. 5102“'2

For each  terminal configured on an IMBAI 5I02-2., use the following
tables

THMx DATH Sl0Z, TRMxD, TRMu IR, TRMx IRE, TRMxER
- DATH TRMxEBE ., TLLOGIN
Babh CHEBSS
TRMuD GATH CTaddr . <intr >
TRM: IH BES =0
TRM:IBE .
TRMxER BHn 20

TRMuERE

Where <addr> should be set to the MPP00 1/0 address of the desired
port on the 5I02-2. This is computed by adding OF000 to two times the
port base address. For example, if the address of the SI102 was
lumpered to 82080 1/0 address 0, the <addr> settinag for Fort & on  the
board would be OF004 and the setting for Fort B would be OFO08. The
Lintr: parameter is set to enable interrupts on ports being used. I+
just  Fort A is used, set <intr> to 1. If just Fort B is used, set
“Lintrs to 010, Use 011 i both Fort A and Fort B are used. Note that
1+ both Fort A and Port B are being used, a separate terminal control
table is supplied for each port, but the base port addresses given in
the +ield <addr> differ. The <intr>» field must be the same +for both
ports, thaugh.

Se.4.3.  Background batch pseuwdo-terminals
F o eadch o ackaground Batch space configured, a corresponding

peeudo-terminal must be configured. This terminal is listed in  the
terminal pointer list. and its control table is contigured as +ollowss:

TRM: DATA 0,0,0,80,0,0,0
BSS CHESS
ol

“at.  Real time clock table goes here

e
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Faollowing this comment vou insert the control table +or the rﬁal Li1me
clock. I+ vou are using the real time clock on the PROM/RAM board,
and that board alsoc is being used to drive a terminal, use the
tollowing:

RTCT ¥ DATA RTC902,RTCTD .
RTCTD DATA O
BYTE 184, 1

Sebh. HBimulated interrupt code goes here

Following this comment vou insert the simulated interrupt code which
will be executed on every real time clock interrupt. SHuch code need
be inserted onlv if vou are using the Tarbell controller. 1+ A&
Tarbell contraller iz configured. insert the +tollowing code:

LI R7,DSKLT
L1 RS, DTREL

MO BVINT (R8) ,R8
B ¥RE

I+ wvou are wusinag one of the other disc controllers, no code 1s
inserted, as thev use hardware interrupts and do not reguire interrupt
aimul ation.

we7. Llock/caiendar table goes here

Fallowing this comment vou insert the control table + o the
clock/calendar board 1+ one 1s to be used with the svstem. I+ no
clock/calendar boasrd is present, nothing should be inserted here. The
CLE-24 board, available from Marinchip Systems. maintains the time and
date even when the power fails or the svstem is tuwrned off. and allows
NOS/MT to know the current date and time without having to enter them
whenever the syvstem is loaded. I+ the CLE-24 is to be used with the
svstem, use the followings

DATA YRCL 1
YREL 1 DATA < addr >, CLK24, <model >
BEE 2

Wihere <addr> should be set to the MPQ00 I/0 address which corresponds
ta the port address set in the DIFP switches on the CLE~-24 hoard. This
is  computed by adding OF000 to two times the port base address. I+
the CLE~Z24 board is set to the standard address of OFQ. <addr> should
e set to OFIEG. The +ield <model > should be set to 1 i+ the CLE-24
Board is revision B or later and to O i+ the CLK-24 bhoard is revision
A oF earlier. |

J. 8. btorage unit tables go here

Following this comment vou insert storage unit tables which correspond
te the entries vou made in  the storage unit pointer table at the
beginning of CONFIG. The exact format of these tables differs Ffor
gach controller type, so insert the proper set of tables according to
the type of controller vou are using. This sample configwation is
tor two dirives., For other configurations. contact us for assistance.

-1 59—
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He.1. disc cantraller

Iinsert the +ollowing for a two drive svstem:

Sl OAaTHE Z20h6,1,1. 2,12, DTRBL,O06K1T. 1
DaTH + {RART7V/IZ2 . 256, v {(26%77) /&
DT a 1, 3,0
Giak 10
BoSG DINL

=) OaTa Lob.1,1,2,12,DTRBL.DBKIT.E
DETH +{2ERT 7Y /2,206, +(L26X77) /2
DATH (0, 0,0
BSS 10
RS0 D INL

DSKILT DATE OF IFG, <step>.DIUT. 2. 0F420
BSS by

DIUT DATH DIUTL.DIUTZE

DIUT1 DATA 0,0

DIUTE DaTH 1.0

in the above table.

rate

Letep s

and intormns

miist

an the drives,
millisecond sten rate.
Wwith the & millisecond step rate.

e =t to —1.
the sottware driver that the two disc

& common positioner.

cetepsr should be set to O for a 6 millisecond step

to 2 +or an 8 millisecond rate. and to I for a 10
Most modern disc drives will operate correctly
When using & Ferbol disc drive,
This sets the step rate to 6 milliseconds
heads are driven by

HaBe.d. Teletek FDOC-I1I
For a two drive svstem. insert the followings:
BU1 DATE Sbh, 1,1, 2. 12, TTEFDC,DBE1T, 1
DAaTH +(2OHKT77)V /2. 256, +{26X77)/2
DATA O,0,0
Bioo 1O
Boo OINL
SUZ DATE L. 1.1, 2. 12, TTEFDC,DEK1T, 2
DETH v {LOXT7 7)) 2. 256, ¥ (26%X77) /2
DAETA 5, 0y O
Bab 10
Boh DINML
DokLT DaTA OFOLO, <step . <butfer >, DIUT. 2
BHob &b
DUt DET S DIUTL.DIUTZ
DiUT1 DATA Ltwoneads >+0,0
D1UTE DETE Ltwoheads>+1,0
The parameter <step’ should be set to the step rate in increments of
ane millisecond (16 milliseconds maximum), or to ~1  if  the FerSci
Grive 12 being used. The paramster <buffer> specifies the address of
the FDC-11"s RAM huffer. This mav be either OF400 (when the RAM
Butter on the FROM/RAM board is disabled) or OECOO if the buffer is
placed at that location to avoid modifving the PROM/RAM board. The

pairameter “twoheadsr is 0 i+ the disc drive being used is single sided
andg 0100 i+ the disc drive is double sided {(such as the Dume DT-8 or
the bhugart B831). If <twoheads> is get to 0100, the software driver

~20-
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will sense whether a single or double sided diskette is installed and
adiust autamatically to the amount of storage available., When single
sided drives are bheing used, <twoheads> should be set to O because
many single sided drives do not  properly generate the status line
which tells the controller whether a single or double sided diskette
1s mounted and arratic ocperation may result.

ety g Fanan SMEC-100

To configuwe the Control Data Phoenix hard disc on the FEonan  SMOC-100
contraoller. use the following:

oLl DAaTA =12, 1.7.8,500, KONSMC,HDSK 1T . i
DATH 25600, 512, 25600
DETA (0, 0,0
BREG 10
B D INL
SLiz DATH o1&.1.,7.8, 300, KONGMC, HDSE 1T, 2
GaTh mqéaa.diz.zﬂéuﬂ
DATA ,0,0
RS 10
BRS5 - DINL
HOSKLT DAaTH OF120,HDIUT.,. 2,256, 4
REes 48
HOLLT DATA HDIUT1.HDIUTZ
HDIWUTY DETA 0.010,64,1,800
HO1UT2 CATA D, 0,641,800

The above table configures the fixed disc as unit 1 (8U1) and the
removable cartridge as unit 2 (BU2). To reverse this assignment,
interchange the labels HDIUTI and HDIUTZ.

Most systems uWsing a hard disc will also have Ffloppy drives
configured. I+ this is the case, insert the appropriate +loppy
contiguw ation storage unit table following the hard disc table,
changing the labels BUl and SUZ2 in the floppy table to BUZ  and SU4.
Also remember to insert DATA statements for SUZS and SU4 in the stoarage
it  pointer table. In systems using the FPhoenix drive. BLOCKESZ in
the contiguration parameter section must be set to Si1Z.

ruinlell

Che S o 4, Morrow Desiagns Discus MIO and M2é

To configure the Morrow Designs 26-Megabvte disc., use the followin Qs

=1 DATH =l12,1,15,14,600,DI8CUS,MDSC1T.1 26-Mbhvite Discus
DAETH OCAD0, 512, OUAQO
DEsT & 0,0,0
BE5 10+DINL
MOSCILT DATA OFOR0. MDECIUT, 1
BG5S 48
MODSCIUT  DATA MDSCIUT
MDSC1IUTL DATA 0, 32,8,202.0

To configure the 10-Megabvte disc, use the following:

SU1 DATA 512, 1,6, 7.225.DISCUS,MDSCIT,1 10-Mbvte Discus
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DATH 0, 0,0
BES 10+DINL
MDSUCLT DAETHA GFOARO . MDBCIUT. 1
8ak 48
MDSCIUT  DATA MDBC1UTL
MODSCI1UTL DATA D.21., 4,244, 0

For multiple discs on one controller, there must be additional SU and
MDBCIUT entries. For example, a 2Zé6-Megabyte disc on wunit 1 and a
10-Megabvte on wunit 2

Sl DATA 212.1,13.14,600,DISCUS, MDEBCIT,1 Unit 1i: 26-Mbyte
DATA QLACO, 512, OCA00
DATH 1, 0,0
Boo 10+DINL
ol OATA S12.1.6,7.225,DI8CUS. MDBCLIT. 2 Limit &3 10-Mbvte
DATA 20456, 512, 20476 |
DATH (3 €3, 0
BLG 10+D INL
MDSCLT DATA OF A0, MDSCIUT ., 2 2 units in table
Bao 44 |
MDLCIUT  DaATH MDSCIUTL  MDSCIUTZ
MODSCIUTL DATA 0. 32,8, 202, 0 port O on controller
MDBCIUTE DATA 1, 21.4.244,.0 port 1 on controller

BLOCKERSZ in the contiguwation parameter table must be set to 512 {(or a
higher power of 2.

Most svetems uwsing & hard disc will also have Floppy drives
contigured. I+ this is the case, insert the appropriate flappy
contiguwration storage unit table +following the hard disc table,
changing the labels SUL and 5U2 in the floppy table to SUZ and SUS -
o to the lowest numbers avallable aftter all hard disc units have been
contigured., Also remember to insert DATA statements in  the storage
unit pointer table for all storage units SUL to SUS (o whatever the
last one is).

The NOS/MT sottware forr the Discus assumes that all sectors on the
disc have a storage key of 0. Discs bought from Marinchip Svstems
will alwavys be formatted in this way. If vou buv the discs directly
trom Morrow Designs. be sure to use the Marinchip formatting routine
betaore attempting to use the discs uwnder NOB/MT., since MorrFow's
tormatting puts a kev of hex 80 on all of cvlinder 0.

e S0, Memory files

NOB/MT allows one or more memory banks to be configured as a storaoe
unit. this storage unit works exactly like a fixed volume disc drive
(evcept, of couwse, that date stored on it is lost when power is
removed Trom the systemd, but runs at memory speed rather than disc
speed., Hence, menory files are ideal when extremelyvy fast access to
moderately large amounts of data is reguired.

To contigure a memory file storage unit., the memory banks which make
up  the uwunit should be configured exactly like memory banks used as
User spaces. Henog, the entries made in the memory bank pointer

table, user memwry bank table, and memory bank enable and disable
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Foutine section are as described for user memory Ganks. The memnory

banks used +or memory files must be placed after all user memory banks
in the memory bank poainter table.

Aessuming the memory banks have been configured, the memory +ile
storage unit is contigured by the +ollowing table:

ol DRTaA D,0,0,0,<Files>,MEMFIL . MEMFIT, 1
DAETA O, 0,0,0,0,0
HinG 14
BiHh DINL

PIEMELT DARTA MIUTL, <bankss

MIUT: DATA chanklr.sbankdi. ..«

The parameter <files> should be set to the masxismum number of @ +1les
{including directories) vou wish to be able to create on the memory
rile storage unit. <banks> specitfies the number of memory banks
making up the storage unit (1 or more), and <banklis>, etc.. are the
labels +rom the memory bank tables (see below) identifving the memory
banks which make uo the storage unit.

A menory file storage unit is exactly like any other storage unity it
must be FREFed betore firset being used, and all File security rules
which apply to disc units apply to memory files as well. Anv number
of memory file storage units mav be configured in the svstem: one need
only specity multiple storage unit tables and divide the memory banks
avallable for memory files among them. It is normally more efficient,
however, to simply configure one storage unit composed of all memoey
avallable roor such use, as allocation of space can bhe done with less
waste when all space is allocated from one common pool.

DaB.b. Alpha Micro AM-200

Flease contact Marinchip Systems for configuration information. The
AM-Z00 contiguwration reguires very careful planning of the overall
syvstem memnory map, and we d prefer to give vou a custom confiowation
after looking at vour system as a whole. I+ vou write, please list
all memory boards vou intend to use in the system, both their tvpe and
address  range, and vouwr intended +final memory map. Aleo please
indicate the tvpe of drives vouw re now using on the AM-200 (PerSci or
Wangoo) . and how vour existing Disc Executive is configured.

“e Y. User memory bank tables go here

Following this comment vou insert tables which describe the memory
Danks contigured for user and backaround batch spaces or for memory
tiles. These are the tables referenced in the "memory bank pointer"
table which was described previously. The format of each table is as
ol lowss

PR3 DATAH Luilzer. ENMBRY , DEMEX

where "xa' is the bank number (1, 2, etc.), and <sizer is the size of
the user space in bvtes. For the svstem memory mapR  Jiven  as an
edamplie  1in  the hardware configuration section where there were two

Ueer spaces of 36K byvtes each (hexadecimal OEQOD) . the memory banks
wWowld be entered in this table as follows:

-y
LA

Dechemry
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MEl DATA GEOGO, ENMEBL . DEMEL
MEZ DAETH QEOOO . ENMEZ,, DEMEZ

The svetem mamory bank is not described in this table. Memory banks
Lised +or Mmemnory %Liﬁﬁ should be placed atter the last memory bBank used
a8 & user oF baceground batch space.

The following describes conftiguration of a user memnmory space  whioh
occuplies the same physical memory bank as the svstem. This is not the
naormal  case, and to do this vou must +irst go through the entire
system generation. determine how much Ffree space there is i the
svstem mancary bDank. then go back and set the size of the space
accordingly. Let us assume that there are 24K bvies of +ree space 1in

the svstem s menory Dank. When the svyvstem is LINEed., it will be
placed as high s possible in memory so that there will be 0000
hexadecimal free hyteg +rom 0000 to OSFFF. This space will bhe
allocated to a user memory bank. This would be accomplished by the
+ollowing tab "ntr?:

PlE s UATA L0000, SYSMARF ,, BYSDMAF
Mote that programs executed in this space may not exceesd Z48,. It is

Nnot reguired that the +ree space in the svestem bank be contigured as &
user space.  we recommend that vou +irst bring up tne system  without
such space, then contigure it later atter vou're more contident doing
system generations.

L!

m. 10, FPrinter contirol tables go here

i+ any printers are to be contfigured. table entries must be inserted
roliowing this commnent. One entry must be made for each printer. The
format of the table entry difters depending upon the tvpe of [/0 board
used to interface the printer, but most of the fields in the printer
tabile are the same. The +ollowing paragraphs describe th“ constant
tields in the table. and the subseguent sections edplain how to
actually enter the printer table for each interface tvpe.

Frinter Contiguration Fields

SFFsims aet to O if the printer responds to form  feed
Characters. bet to 1 i+ the svstem must simul ate
toirm teeds by sending line tesds.

Laitol+ > Det to 1 i+ carriage return does a line fesed on
the printer. Set to O i+ line feeds must be sent.

LOFaly s i+ delay characters must be sent Ffollowing a
Carvriage retuwn, set <crdlv:> to  the number of
delav characters reguired.

CilFdlivs i+ delay characters must be sent following a line
tead. et <l+dliv> to the FiLimls e OF delav

characters reguired.

i+ delay characters must be sent following a form
%aed set <++dlv: to the Mumer et delayv
characters reauired.
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Lminl s i+ there is a minimum ocudtput line length for this
printer {(e.g., Memorex 1240) set <minls> to the
line length reguired (41 for Memorex, 0 for real
printers).

AUt ops s Set to 1 if the printer automatically skips the
page perforation. Set to 0 if the svstem should
count lines and do this.

< Lopm s Set to the size of the desirved tTop margin in
lines. lIgnored i+ <autops: 18 nonzerd.

Lhody > Set to the number of lines of printable page body |
desired. Ignored i+ <autopss 18 nonzero.

Lhotms Set to number of lines in the bottom margin on the
page. Ignored i+ <autops> nonzerc. The sum  of
~topm>, <boadys>, and <botm> must equal the number
of lines on the paper used in the printer.

wel. 1. Frinter on Marinchip Quad 510

When contiguring & printer on the Marinchip Guad SI10, use the
tollowing tables

I DATHA FRYQOZ, FRyT.<ffsim>, O, <autol + >, <crdlv:
ODATH Lltdivi<t+dlye,<minl >, <autops>
DaTH ctopmr,sbodyr,<botm>
B FERS5
Fris T DATA addyr . QAZ00+0800X (1 - (CPUCLE=2))
DATA “oaud s busy s

in this tabkle "#" is replaced by the printer number (1., 2., etc.). The
parameters discussed above are set as their descriptions indicate.
Laddr s should be set to the CRU address of the printer port sultiplied
Dy two. For example, for port 1| of a BQuad S5I0 board with CRU base
address of 080, <Jaddr> would be set to 2% (080+1%020),. or 0140. The
parameter “bhaud: should be set to the baud rate at which the printer
is configured to accept data, Ffor example, 9600. <husvy is set
nonzera i+ the printer has & busy signal retuwrned on the Data Terminal
Ready line by which it causes the CFU to stop sending data. Such
printers, like the Texas Instruments 810, reguire that <busv> be set
to 1. For printers that do not have a busy line, set <busyv> to zero.
The above configuration may also be used for printers connected via
the Marinchip Frinter Interface., which was manufactured pricr to the
introduction of the Quad 510 board.

e 102, Frinter on IMSAI SI02-2 board

When contiguring a printer on the IMBAI SI0Z board, use the following
table:

FHRx DAETH FROIOZ. FRuT,<ffsim>, 0, Jautolfr.Jordlivs
DRTAH Slfdlys,<ffdlys,<minl >, “autops’:
DETA ctopm>.<hodv>,<botm>
Aps i RS

FRRT QETH Laddr . intr
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In the table, "s" is replaced by the printer number (1, 2, etc.). The
parameters discussed above that are common to all printers are set as
required bv the printer hardware. <addr> should be set to OFO000 plus
twe times the 8080 1/0 address of the data port for the port on the
G102 the printer is connected to. For example, assume the 5102 base
address is jumpered to 910 hex and that the printer is connected to
Fort & on the 510 hoard. The data port offset for Fort A 1s & (from
the IMSAI manual). s the expression for <addr: becomes:

QFOOO+ZR (O1O+2)

or OF0Z24. The parameter <intr> should be set to 1 if the printer 1is
connected to Poart & on the 5102 and 010 i+ the printer is connected to
Fort RB. The 5102 printer driver supplied with NOS/MT requires that
the printer be the only port used on the 5102 board that connects the
orinter. Because of the way interrupts work on the 8I0Z, removing
thie restriction wauld snormously complicate the configuration process
gince it would introduce an interaction between the terminal and
pirinter drivers over interrunt modes on the board.

Mo special software configuration is reguired when using the HilE to
connect printers like the Texas Instruments 810 because the busy
signal From the printer has the correct polarity to be wired directly
to the Clear To bBend input on the S5I0Z. Hence, when the opirinter i1is
husy, the computer is hardware inhibited +from sending characters o
1t

2. 105, Frinter on non-interrupt board

It is highiv desirable that the printer in an MOS/MT svstem be run on
an interrupt deiven interface like those described above. There are,
however, many existing boards which do not properly support  interrupt
operation. and NIG/MT contains a driver which allows them to be used
to drive a printer in non—interrupt mode. Recause the printer is not
driven in  interrupt mode, user proagrame will not be able to use the
processor while the printer is running: this will degrade overall
syslael Der+tormance. it this degradation is excessive, the only
alternative is to replace the printer board with an interrupt-driven
moard.

To contigure a non—interrupt printer on the general driver for such
Doaras, use the following table: |

F DaTH FRNONI . FRyx T <FfFfsim>, O, cautolf -, <crdlvy s
ORTE Cledive,<+fdivis,<minl >, <autops:
OATAH topms,sbhody >, <botm>
B FFESS
FRxT DAaTa Laddrr.wstatport s, <dataport>
DETH Lordvmask r, Cordvvalues

in this table, "#" is replaced with the printer number (1., 2. etc.).
The parameters discussed above that are common to all printers are set
as required by the printer hardware. <addr> should be set to OFOOO
plus two times the 8080 1/0 address of the base address of the board.
Letatports> should be set to two times the offset of the status port
trom the board base addiress. <dataport> should be set to two times

the offset of the data port from the board base address. <ordymashks
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ashould have the the it set which the*bmard uses to indicate that the

transmitter A accept anather character of output. I+ the
transmitter readv bhit is “high true" (that is, it is one when output
may DRe sent) <ordyvvaluer should be set equal to <ordymashks. I+ the

transmitter readyv bit is "low true" {(zero when output may be =ment),
saordyvalue s shouwld be set to zero.

S.1l. Frinter gftline access tables go here

Following this comment vou insert one control table for sach printer

i

+or which ann ot f

line access {(spool) file is desired. The format of
the table iz as +oilowss

OFF DT FRv.,wmaxtilesr.<butlen:
BLk KX
where "« is the number of the offline +ile (i, 2., etc.i. "v' i1s the
mumber of the printer this offline Ffile prints on (and hence the
label. "Ry,  dis  the label on the printer control table +or that

printer)., <maxdtiles?> is the maximum number of +Files which may be
queded to the offline file before it rejects new requests until the
Dirinter catches up, and <buflens is the size of the 1/0 butfer used to
read the +iie belng printed. We recommend that <maxstiles> bhe set Lo
13, and <hurlen> set to 128. If either <maxfiles:> or <hutlens is
increased, RLHIZE in the contiaguration parameter section mav have to be
increased to provide the additional space required. <butlen> should
anly be made larger i+ the printer runs too slowly with the
Frecommended value., A typical offline access table is given below,

OFF DATA FR1,15,17

BHEn KX

we 2.  Background batch control tables go here

i
g

Following this comment vou must insert one control table for each
background batch space to be present in the svstem. I+ no background
batch spaces are configured, nothing should be inserted here, In the
earlier section titled "background batch pseudo-terminals® it was
explained how to configure the pseudo-terminals used to pass data to
the background batch spaces. For each pseudo-terminal configuwed, one

batch control table should be placed here. The format of each batcoch
control table is as follows:

BAT DATA TRMv
R5S BEFRSS

where "x" stands for the number of the batch space (1. 2. etc.)., and
"v'  stands for the number of the corresponding pseudo-terminal
previously contiguwed. For example, if TRM3 was the label on  the
pseudo-terminal control table, and we were configuring one backaoround
batch space using it., we would insert:

BATI DaTA TRMZI
Hab BRFRGE

wel3. Bpecial file name tables go here
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Following this label vou imsert entries that describe the names used
tg access the printers, background batch spaces. printer offline
access (spoal) files, interterminal message ftacilities, and the system
status features contigured in the svstem. I+ none of these featuwres
are present in the configuration. nothing need be inserted here. 7o
construct the entries for this table, ftirst prepare a list of all the
special fTiies vou wish to configure, and assign names to them.
Follawing the recommended names given in the user guide. we might come
up the the following list: |

FECINT . DEY
FRINTS, DEVY
FRINT. GFF
BATLH. DEY
TERML . DEV
o¥YostAaT. DEV

This would be for & svstemnm with two orinters, one of which can  be
acgessed  thvough the offline access mechanism. and one background
batch space. The name TERMLI.DEYV is to be configured to allow other
users to send messages to the first terminal configuwed in the svstem,
and the standard name SYSTAT.DEY is to be used to access the svstem
status tacility. Any desired names may be chosen, up to a maximum of
14  characters. Mext, assign descending hexadecimal values to each
name 1in the table, starting with OFE for the first. At this point,
the tabple would be:

FRINT.DEV 0FE.
FRINTZ. DEV D
HRINT . OFF Q-
BATOH. DEY OF B
TeERM1 . DEV OF
BYSTAT.DE QR Y

Now associate the names with the labels on the printer. printer
otfline access. and backaround batch control tables vou?®ve previously
entered. For interterminal messages, use the label on the terminal
control table for the terminal to which messages are to be directed.
For the svstem status device., use 0. Enter these labels in the table.
Now »wou might haves

FRINT., DEV OFE FR
FRINTZ. DEY OFD e
FRINT. OFF OFC OFF1
BATCH. DEV OF R 8ATH
TERML . DEV OF 8 TRMI1

SYSTAT.DEV  OF9 0

Mow write the "driver tvpe" after each item. This is:

SFFFRT I+ the device is a printer

SFFARR Iv the device is a printer offline access file
aFFBRAT I+ the device is a background batch space
SFFITHM ¥ the device is interterminal messaoe tacility
SFFSTA i+ the device is the svstem status tacility

Atter this step. we have in the table:

28~
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FRINT.DEVY OFE FiR1 SFFFRT
FRINTZ. DEV S OFD R SFFFRT
FRINT . OFF O G OFF1 SHFAFE
BATOH. DEV OF & BATI1 SFFRAT
TERML . DiEV Q£ THM1 SFFITM
SYSTAT. OEV ] (3 SFFSTA

Now make the actual entries in the table. one for each line in the
list vou' ve just made. according to the +ollowing format:

DATA “length>, XBNEFx ,<code,<table>.driver:

where <length> is the lenath of the name. in characters, <code> i1s the
hexadecimal code, <“table> is the corresponding control table name, and
wdriver> is the driver tvpe. Given the sample configuration we’ve
been working with. we would insert the following lines:

DATAH 7. XBNGF 1, 0FE. FR1 . 5FFFPRT
DETH 10, XBNSFZ, OFD, FR2, SFFFRT
DATA Y. XONBF 3, OFC, OFF 1, BFFAFD
DATH %, XONSF 4, OFR.BATL1 . SPFRAT
DaTA Y. RoNGFS, OFA, TRM1 . OFFITM
DATA 10, X8NEF &6, 0F9,0,5FFS5TA

Note that the "4" +Field in the table format is replaced with the
number ot each line in the table. The resulting name is used Lo

associate the table entry with the actual name., inserted in the next
step.

I+ vou wish to assign multiple names (aliases) to special +iles. vou
may do s0 by adding additional entries in the special file name table.
The entries Ffor aliases MUST FOLLOW ALL NDRMAL ENTRIES IN THE TAERLE.
The alias entries should duplicate all Fields of the primary name
edcept +or the <length> and X8NSFx pointer, which should refer to the
name of the alias.

oe 14. Special file names go here

Atter this comment vou insert the text for the names of the special
tiles contiguwed above. If there were no entries made in the special

tile table, nothing need be inserted here. Each entrv here is of the
foirms

XBNEF 3 TEXT "iname
where <namer: s the name of the special file from the list prepared

tor the previous step, and "#" is the line number in the table. Using
the above example, we would insert:

XRENSF 1 TEXT "FRINT.DEV"
XONSFZ TEXT "FRINTZ. DEVY
XoNoF S TEXT "FRINT.OFF"
XBNGF 4 TEXT "EATCH. DEV"
KaNbFS TEXT "TERML. DEVY
AoMER& TeExT "SYRTAT.DEV"

o
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The name text in these statements MUST RE IN UPFER CALBE!

e 15, interrupt routines for level ® go here

There are 7 lines with the above form., with "»" vreplaced with the
interrupt priority from 1 to 7. Following the comment. vou should
insert the interrupt service routines for those devices Whse

interrupt lines are wired to that prioritv. The recomsmended interrupt
priority assignments are as +ollows:

Frriority Assignment
” Terminals., real time clock
A Floppy disc controller
4 Frinters
ot Hard disc controller

These priorities mav be changed at will. The actual code which is
inserted at each level depends on the tvpe of controller. Each of the
fallowing subsections gives the code for one controller tvpe. BRe sure
that where vou insert the code (which interrupt level) agrees with the
nardware interrupt level the controller has been wired to generate.

e 13.1. Terminals on PROM/RAM and/or Marinchip Guad 510 board

For each terminal supported by the 510 port on the FPROM/RAM board or
v @& Marinchip Guad 510 board, use the following interrupnt code:

b & (e TRMYOZ
P CVINT (RZY ORI
L1 R7 . TRMy
Ei. Xl
where "x" is the terminal number. so the label corresponds to the

label on the terminal control table previocusly configured. Note that
this code is replicated for each terminal configured.

Y. 152 Terminals on IMSAI 5I102-2

For each termina. supported by an  IMBAI  BIG2 board. insert the
tolliowing code:

L1 2. 8102

MY CVINT(RZ) W R1
{1 7. TRMy

Bi. kR 1

where "=" is the terminal number. so the label corresponds with the
label on the terminal control table previously configured. Note that
this code is replicated for each 5I102-supported terminal contigured.

e 1 5w B Real time clock onn PROM/RAM board or Quad SI0O board

Insgert the following interrupt code at the level +or which the

interruapt dumper on the FROM/RAM board is set (normally 2 when using
the real time clock on the FROM/RAM board:

_.3(:;...,



MNOS/MT Version 2.6 Svstem Generation Guide

LI
MOy
L1
El

e L34 & Teiletel

R2. RTCROZ
RTVINT(RZ) R
R7,RTCT

xR1

FOC—I1 disc controller

Insert the following code after the comment for interrupt level 3 when
using the Teletek FDLE-I{1 disc controller:

L.l
MOV
L1
BL.

2, TTKFDC
BYINT (R2) , R
R7,DSK1T

¥R 1

MNote that this code is inserted only once per controller, not once +or

each disc drive

S 22 11..’# vd u

The Tarbell controller does not generate interrupts, so no

ntigured.

Tarbell floppy disc controller

interrupt

code is inserted for it.

3. 15“&!!

Fonian SMEC-100 hard disc controller

insert the vollowing code atter the comment for interrupt level O when
Wsing the Fonan 5MC-100 hard disc controller:

L1
MOy
L1
Bi.
Note

contigured.

oe 13, 7.

R2, KONSHMC
BVINT{(R2) . R
R7,HDSKLT
¥R 1

that this code is inserted only once per SMC-100 board installed
in a system (normally only one), rather than once for each disc

el ve

Morrraw Desians Discus M10-M246 Controller

Insert the +tollowing code after the comment for interrupt level % when
using the Discus hard disc controller:

L1
MOV
L1
Bl

Code 1s

R2, DISCUS
EVINT (R?) ,R1
K7, MDSCLT
xR 1

inserted oice

Note that this only
installed in a svstem (normally only one). rather
disc drive configured. In the strange event
Discus and & Konan hard disc controller, both

per controller board
than once for each
that vou have both a
this code and the

interrupt code for the Konan controller should be here.
Hh@ﬁ the controller is bought through Marinchip Svstems, both
interrupts are strapped to level 5. I+ vou buy from another SOLrce,

vouw  must  make sure  that the interrupts are properly strapped, as
explained in the hardware configuration section of this document.
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2158, Frinters

For each printer contiguwed, whether supported by a Marinchip beoard or
by the IMSAIl SI102. insert the ftollowing codes

(.3 Fo7 o FRH

M FFDRVWI(R7) . RE
MOV CVINT (RZ2) K1
Bi ¥R1

where "x" is the printer number, corresponding to the label on the
printer control table previously configured. Note that this code is
replicated o each confioured printer.

N
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b  Memory Dandk conterol section

The third and Final section of the configuration file is the "Memory
bank caontrol  sed imn“, This section contains executable subroutines
which enable and disable the memory banks configuwed in the system.
Subroutines are provided for the memory bank containing the svstem and
For each user memory Dank.

The Following will describe how to prepare the memory bhank control
section when using the Marinchip 64K RAM  board. When using other
menory  bosrds,.  vou must write subroutines to enable and disable them
hased on the description of their bank selection mechanism provided by
their manufacturers.

When using the Marinchip &4K RAM, in which memcry allocation 1s
controlled entirely by software, three basic parameters must be
determined based on the memory map desived +for the svstem. These
parameters, the "svstem memorv mask™., the "common memnory mask, and
the "user meaory mask”, are bit maps that identi+ty the 4k menory pages
to be enabled +or the system, F0or Ccommon sSiiace, and  TOF USRS,
Frespectivel v, Each bit map is & single 16 bit word, in which sach bit
ontrals ane 4 bivite page. The low-—-order bit (1) contirols the
addresses 0000 to OFFF. the next bit (2) controls 1000 to iFFF., and so
o up to the most signiticant bit  (08000), which controls FOOO to
FEFF. A ane bit in the mask word enables the corresponding page. and
a zero bit disables it.

The svastem menory mask will be configured to enable all memory in the
evatem bank., including common space. Hence, the svetem memory mask
will have one hits +for all pages not occupied by EOM or other special
memories. in svstems Wusing the Tarbell controller or the Teletek
contraller with the data buffer at the standard address of OF400, the
svstem memory mask 1s normally O7FFF hexadecimal . which snables &0K
bytes or manory {(addresses 0000 to EFFF). disabling only  the page
Qoroup i ed fiw the FROM/RAM board. In systems with the Teletek
controller which contigure the I/0 bufter at  OECOHO Tt avoi d
madirications to  the PROM/ARAM board, the system memory mask is
normaliy OLFFF, which enables the S6K bytes of memory from 0000 to
OFFF, leaving the memorv for the disc buffer and FROM/RAM board free.

e comnon memory mask  has only the bits set to enable the page or
pages contalning Common SDRCS. in a naormal svstem witn 4k or less of
COmMMOoN 2pace. tnis mask will have only & single it set, which will bhe
the maost significant bit set in the svstem memorv mask. Hence, in the
Tarbell or Teletek system with the buffer at OF400, the common memory
mask would be 04000, In a Teletek-based system with the butfer at

il L U]

OECOO the common menory mask would be 02000,

The user mancry mask is set to enable all memorv with addresses bel ow
that of Ccommon space. Hence, its mask value has all bits set  that
were set 1n the svstem memory mask, except for the highest bhit, which
i lett oft to prevent a conflict with common space. For ehampleﬁ Ny
the Tarbell svstem or Teletek system with the buffer at OF400, the
Uzeir memory mask would be O3FFF, which enables a 36k user epace From
QLU0 to ODFFF.  In a Teletek system with the buffer at OECOO the user
memory mask would be OIFFF. which enables the 92K user space from 0000
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to OCUFFF. Note that the memory area enabled bv the user memory mashk
must  agree with the user space size configuwred in the "User memnory
bank control table” which was defined back in the configuration table
=ection.

Now having defined the three memory enable masks. make & table of the
1/0 addresses of the memory boards to be used in the svstem. The 1/0
address forr & memnory 1s computed from the formulas

OFZ00+2% (< badr >)
where <badr> 1s the bhank select port address set in the DIF switches
an the memory bhoaard. Acsuming that the RAM boards are assigned tha
recommnended bank select port addresses of 080, 081, o082, stc., the 1/0

addresses will be OF300, QF30Z, OF304, and s0 On.

With this information at hand. we are now ready to actually construct
the memnory bank control section.

G.1. PMenmory bank enable and disable routines go here

Fallaowing this comment. first insert statements defining the svstem,
common, and user memory masks as follows:

FOYSM DATH cavstem mask>
£ COMM DatTh CLoommon mashk
ELIoRM DATH suser mask >

where the masks are specified in hexadecimal azs defined above.

ou omust insert the subroutines which enable and disable the
STy DAaRNK . These subroutines are coded as follows:

Next, v

]
]

svastem m

SYSMARY MOV FEYSM. <ioadr »
EeT

SYSDMAFx MOV FOCOMM, < ioadr >
T

whare <ioadr> is the 170 address of the svstem memory bank control
port (normal value OF300) .,

Following the svstem memory bank enable and disable routines. vou must
insert enable and disable routines for each separate user memoryv bank.
The labels on these routines correspond to the labels referenced in
the "User memory bank control tables" defined in the confiouwration
table section. For each user memory bank, insert code of the form:

= MME s X HIV FUSREM, Cioadr >
T
DoMBy ¥ Cl.K “ioadr >
T
where  "x"  dig the memory bank number (1. 2, etc.). and <icadr> is the

170 address of the bank select port on  that memorv board {rormal ly

R0 for the first. OF304 for the second, and =0 on).

— i}
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The process of conficwing these memory bank enable and disable
Foutines may seem extremely confusing at fFirst. but i+ vou examine the
sample configwation files provided on the Configurator disc, and also
review the &4 RAM theoryv of operation manual, it should opecome more
clear. Memory banks used for user spaces, background batcech spaces,
and menory +iles are configured in exactly the same wav. Thelr use i1s
controlled by aother sections of the contiguration.
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7. Fertorming the configuwation merge

At thise point,. vou should have a complete configuration tile
describing vouw system, constructed according to the instructions
given in the preceding sections. Before going anv farther with the
system generation., it is recommended that vou list the contiguration
tile and check it carefullyv. It is often useful to compare it with
the most simllar sample configuwration file provided., I+ vou discover
A discCrepancy, or are unsure about the setting of a parameter, elther
try to Ffiguwre it out by rereading the appropriate section of this
manual , or get in touch with us Ffor an answer betore trying to
generate the svstem.

Az long as everyvihing looks 0.K., vou can proceed with the next step,
which takes the configuration +File and uses it to construct the
assaembly programs which will be used to configure the svstem. Insert
the YMNMOS Configuwrator" disc in Drive 1, and the "NOS5 Rel & 0Obiv disc
in Drive 2. then enter the commands:

BASIC
COMFILE: SYSGBEN
LN
The BYBGEN program will sign on and ask for a command. Enter:

1

which will select the "Merge” function. The prooram will then prompt
wWiths

Generation parameter file name:
and vou should enter the name of the configuration file vou have just
prepared (©.0.. ToF-cname>"). There will be a lot of disc 1/0, and
tinally the messages:

Merge complete.

should appear, and the "Select function" prompt will be re-issued.
Enter the commands:

)
which will terminate the SYSGEN program. and then the command:

BYE

which will exit BASIC and return to the Disc Executive command level.
I+ an error message appears during the esecution of BS8YSGEM, this
normally  indicates an error in the configuration file. Examine the

contiguration file versus one of the sample files and correct the
=1l ol wl
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8. fAssembling the configuration files

Once the configuration merge is complete. remove the TNOS/MY
Configurator” disc from Drive 1 and return it to its storage Dox.
Remove the "NOS/MT Rel & 0Obi® disc from Drive 2 and install it in
Drive 1. Then execute the following two commandss:

ASM CONFIG.REL=CONFIG
ABM COMDATA. REL=COMDATA

which will assemble the two system configuration files. I+ vou would
like printed listings of these two files, append ",FRINT.DEV" to these
commands. These assemblies should generate no error messages on the
console, nor should there be any flags other than "U" in the printed
tisting of the assemblies. I+ there are errors. the most likely cause
ig an  incorrect statement in one of the configuration tables. Chechk
tor the error line in vour configuwration file, correct it, and go back
and redao the contiguration merge and assembly steps.
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Y. Linking the svyvstem

At this point., all that remains is to link the system moduales into the
executable boot +ile. The link process is complicated by the +act
that the svstem must be linked so that data intended to oo into common
space are actually placed there. In order to accomplish this, 1t is
necessary Lo adiust the svstem base address so that all common data
will be linked into common space.

This is best accomplished by performing two links of the system.
First, we will do & trial link to establish how big the system is
going to be. To do this, put the "NOS/MT Rel & Obi" disc in Drive 1
and edit the svsetem map with the command:

EDIT L

List the first line of the map. which will be a BASE command., and
change the number on the BRABE command to 01000, then leave the editor
with the commands

END

Now ingert the "NOR/MT Souwrce B" disc in Drive 2 and perform  the
tollowing steps.

Link the svstem byv entering the following commands:

LI NE
GUT Z2/R007%. 54V
IN 9L

The linker shouwld eventually respond with its normal command prompt of
"EY. If it prompts with a minus sign. enter a REF command to list the
undet+ined symbols. make a note of them, and go back and correct the
contiguration file to eliminate them. You must then, of course,
repeat the confiowation merge and assembly phases before vou can
attempt the link again.

Aesuming that the linker encountered no undefined svmbols, enter the
commanicl

Mk

te list the memory map. Write down the address at which the file
TCOMMONT starts. Taking the start of COMMON with the BASE  at 01000,
compute what BASE is reqguired so that COMMON will start after the
tirst address of the common memory page. A BASE specification must be
a multiple of 256 (0100 hex), so the BASE should be set so that COMMON
starts in the first 286 byvtes of the common memory pace.

For example, assume that in the trial link with BASE of G1000, the MAF
listed:

-

COMMON F154-751 R

r

and we are configuring & system which will have its common space  from
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EGOO to EFFF. Thus. we want a BASE such that COMMON will start
hetween EOOO and EOFF. and we can calculate that base as tollows:

1. Found the start address of COMMON down to the next lowest
muiltinle of 0100 hex (in this case, 07154 gets rounded down
toy O71007%,

2 Subitract 01000 to subtract the BASE of the trial 1link (in
this case, we get 06100 atter subtracting 01000) .,

L Subtract the result of step 2 from the first address ot
Common space. This i the BALBE for the actual 1ink. {In
the example, we subtract 06100 from OEQOO, which agives O7FO00Q
o the new RBABE).

Having now determined the BASE for the actual link of the svstem, edit
the "LY +ile again and replace the trial BASBE with the base calculated
above, Now perform  the actual link of the svstem with the following
sedguancs oy Commnandss

AV E

GQUT Z2/BLO0OTS. B4V
IN L

g TATS

=ND

Examine the memnory sap and confirm that the file COMMON begins at the
intended location, within Q100 hex byvtes of the start of the common
MEmory page, and also make sure that the ending address of the last
tile listed in the map is less that the last address of the common
memory page. I+ the end of the svstem overflows the common memory
area youw hbave contiguwred, vou must go back and reallocate memory to
add space to the common area. This involves making the user areas

smaller and adiusting the system, common, and user memnory masks to
enable the larger Cconmon area.
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10, Initial svaetem testing

You are now readyv to load the newly generated svstem and test its
gperation. Remove all discs and place the "NOS/MT HSowce B" disc in
Drive 1. Heset the computer, and +ollow the normal bootastrap
procedure. i+ the svstem has been properly generated. the messagesd

Running on MT: Marinchip NOS/MT ver 2.6
Evror 21

n
E ]

shouwld be displaved on every terminal configured in the svstem. The
eriror message is displaved because the syvstem expects tao have  been
loaded +

trom & 01 Executive disc. the automatic login process has ervraored.
Remove the Y"NOS/MT Souwrce B" disc from Drive 1 and insert the "NOL/MT
Root” disc. Enter the commands:

i an NOE format disc. but in this case. having been loaded
S

PMOLINT 13
LOGIM

The LOGIN program should ask for a user name. to which yvou should
FeEsnords

HUFERMAM

when witl asw +or & password. Enter:

3%
=
£1

ORTLYRFLAMETY

Wwhioch  will ot be echoed on the terminal. LOGIN shouwld theo contirm

that vou are logged on as the privileged user, group number O,  user
mamber G,

The next steps will copy the newly generated boot file onto the svstem
disc. Ingert the "NOS/MT Source BY disc into Drive 2, and enter the
COommandss

MOLINT 23 %
CONVERT 1:
DISMOUNT 2

Bin=2/0007T%.5AY

then remove the disc From Drive 2.

At tihe completion of these commands, vouwr svstem disc is readv  for
S, You should now be able to boot that disc directly, and the
svetem wWwill automatically mount it and initiate the LOGIN oroc iy
all terminals. -

11
it
1

o L} ) e
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11. Setting up vour svstem +or users

14 vou have success+ully completed all the steps so ftar. vou now have
a working MOS/MT svetem. This chapter provides an overview of how to
set up this svstem for its users. After bringing up the svstem, 1og
i as SUFERMAN {(see the "Initial svstem testing” section), and list
the system user name file with the commands:

*

TCORY COnNG. DEV=1:UTIL/UBERDATARASE

In this file vou will see all the user names, passwords, and group and
user numbers contiguwed on the supplied system disc. Make a note of
the secret user name and password of the user with group G and user
bbb, which is used to FREP dizscs for use with NOB/MT. Note that the
file includes several user names on group 112. These are users here
at Marinchip SBvstems, and are included as samples of how to set up a
normal user with an assumed directorv.

To configuwre new users, update 1:UTIL/USERDATARASE with EDIT to add
the new users. GBive each user an assumed directory (normally in
1:sUFILESY). Deveral users may share an assumed directory (there are no
restrictions) . For information on the format of the user database
tile, refer to the description of the LOGIN command in the User Guide
manual. It is a&also wise to change the user name and password
assgciated with the privileged user and the user permitted to FREF
HisaCs.,

ihe next step is to create the working directory +iles +for  the new
LSer S, This i1s done with the MAKEDIR command. For example. vou might
Lises

i

MAKEDIR 1 UFITLES/BONEHEAD

]

to create the directorvy for Melvin Bonehead. Since vou have created
Mis directory from group O user 0, however, he will not be allowed to
access 1t unless vou use the OWNER command to move it to his group and
user number. For edample, i+ Melvin Bonehead had been assigned group
Y04, user 218, vou would use:

OWNER 1:UFILES/BONEHEAD (904, 218)

to change the directory ownership. If vou don’t like the access modes
the svstem assumes +or the directories it creates, cohangs them with
the ACLESS command.

Mote that since the privileged user, SUPERMAN, does not have an
assumed directory, vou oust specify a completely explicit file name,
including wnit or volume, +For every file named. I+ vou don®t like
this, yvou can do an ABBUME to anv directorv vou like.
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id. Using double density and double sided diskettes

When using the Teletek FDL-II controller, NOS/MT mav be used with
double densitv. and assuming the drive hardware supports it, double
sided diskettes. This section explains how the system handles various
kinds of diskettes. and restrictions on thelr use.

While single density diskettes may normally be used "wight out of the
ok, double density diskettes must be reformatted for use with the
MO0, This formatting is done by the Marinchip wutility program
FDCIIFORMAT. which must be run under the Disc Executive. Because the
formatting process reguires direct control over the disc hardware, 1T
would disrupt NOS/MT, and hence formatting must be done wnder the Disc
Executive. We recommend that vou format all discs in a box or double
density diskettes as soon as they are received. Then vou will alwavs
have a supply  of preftormatted diskettes ready for use under NOS/MT,
and will not have to go back to the Disc Executive to +format a disc
whenever you need one.

It is physically possible to reformat a single density diskette as
double density. Howesver, the actual recording suwwface of & single
density diskette iz not certitied +or the much more demanding bit
density of cdouble density operation, so this is likely to result in
wnreliable operation., especially on the inner tracks of the diskette.

Double sided diskettes are phvsically di+ferent from single sided
diskettes (they nave the index hole in a different location). This
permits the disc drive to sense which type of disc has been installed.
When FDLIIFGRMAT is run, vou must tell it whether the disc being
tormatted is single or double sided. I+ the disc is phvsically double
cided (or+set index hole), it MUST be formatted as double sided iF it
ie to be used with a svstem supporting double sided discs.

Unce a diec is tormatted. no special considerations are reguired for
use wWwith MNOB/MY. When the directory is created with the FREF command,
MUB/MT will sense the amount of storage available on the disc and
constiruct the directory properly. Anyvy of the following possibilities
Will works

Single sided and single density
Single sided and double density
Double sided and single density
Double sided and double density

The system increases the number of Ffiles permitted on a volume
proportional to the amount of space available on it.

Because of the internal addressing structuwe of the NMOS/MT file svstem
and  the allocation block size used on diskette volumes. the largest
non—-contiguous +ile which can be created on a floppy disc is 262144
bytes, even though more storage may be available on the volume. Thus,
four maxdimum size files would be required to Fill a double sided
double density diskette. This restriction does ot Aapply Lo
contiguous files. so applications which require larger files should
wse contiguous +iles. Bince a file larger than 262144 hvtes is a very
substantial portion of an entire diskette, conticuous allocation is

...4:'._.
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desirable For such a large file because it reduces the overhead in
accessing the data in the file. The file size restriction discussed
in this paragraph applies only to floppy disc volumes. Mach larger
files are permitted on hard disc volumes.
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