CDiagital Microsvstems DMS-26 HiNet

Cantents

1u Irltl"'l:“jl.ll:'ti':'n % W M8 NMNEOERS NS WD D ED

T, %
i3

[£X]

vRLE CRP/M-26 commands
H.2 Swstem Initialization
2.4 Error Messag
S5 Contents of HiNet
Lo

f;t_.l
=

4, HiMet orerating swvst
4.1 Overview ...
4.2 HiNet comman
4.2 Error messag

Te B0

5.3 Memory manas

.2 PROM Monitor
a4 Svestem clock

Bafs Farallel
5.7 CTC - Baud r

S5.% Memorwy daushter board

Lo DEC—-26 hardware connections

.1 Cable connec

« CP/M-24 operating sv

. Check=-out and POWEr—uP vueeuns

St'E‘lTl P
Sal IVErview coswcassunnua

&8s ® ¢ % 8 8 wn

GM www
“uswaa
ds ..
B8 saw

T I B N ]

ement

and timer “ uoa
5.5 SI0#1 and SI0OH2 — Serial /0
/70 parts

S

& CPU Board Operations
Sl Dverview sosossnssne

ates sewwn
-.-'u:3 II‘!'tE’l"'I’“UF’"IS a8 8 unwu #H e

tions

[l

dis
DP/M—867Memqrv'6]]acati;

#'e 8w uu N8R

CEETEE A ]

Lo CPU poard JumPer connections

7. Printer. CRT. and HiNet connections .

7.1 Serial Fort

Cannections

7.2 Parallel Port Connections ...

QPPendix.A - Echematics

Station

Marual



s
it
-
1
oy

OME—~54 Users Manual ‘ | Fa

1.0 INTRODUWZTION

This manual describes the Diaital Micrasvstems” DME-24.

This dis a single—board svstem, ~based an  the Intel 2034
microprocessor  chip. The . DMES-264 can only be used as a work
station on  the Digital  Micraswvstems HiNet (TM) Local  Area
Network. Additional infaormation on HiNet can . be found in  the

HiNet Users Fanual.

The DMS-24 is packased in a wafer shared cabinet suitable as
a base for a VDT screen or kevboard/screen. For a complete user
station, the user will need to select a CRT for use with the DMS-
263 the user may also connect a parallel or serial printer to the
station. ' -

Q7715752
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Ms—-26 Users Manual

1.1 Feature Summarwy

s ovos

Intel 2026 at 5 MHz |
Intel 2087 Numeric Data Processor (ortional) _
2E&K to 1014E  dwvnamic RAM (above 512K requires  daughter

board)
2k PROM monitor _ »
2 RE-232 ports, 1 RS-422 port. 1 RS-232 or RE-422 part

2 2—hit bidirectional parallel paorts.
CRF/M-24 and HiNet arerating svstems

(c) 1982 Dieital Microsvstems, Inﬁ, o Releaser Q7/15/82



DME—-24 Users Manual Page 1-2

1.2 Unpackine Instructions/Component Summarsy

Your shiprins box should contain the following componentst
1. DM3-36&

2. Power Cord (IMS Stack #27-5000)
2. RS-222 CRT Cable (DME Stock #23-0043)

When wou receive wvour OME-2& it is sua

agated that vou perfaorm a
careful visual inspection of the exterior of the DM3-364 and assa—
ciated hardwvare. The computer underasoes extensive tests at the
factary and is carefully packased for shiPments’ howaver, it
still  may be uepset in transit. I¥ anv part arrears damased or

sounds loose, do not conpect wour IMS-24 to a Power suprply until wou
have consulted with wour dealer or IMES.

o) 1982 Digital Microswétems, Inc. : Release: 07/15/8%
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1.3 Warranty Information

tesan seaet bunes dmemt Soves boven Soven Sessn s0ses bosse

1. LIMITED WARRANTY. Eqauirment manufactured and sold by Zeller
is warranted to be free from defects in material or workmanship
for a period of ninetwv (20) davs from the date of shirment by
Seller. The warranty as to Eauirment manufactured and sold b
Seller is canditioned upron pProper use of such Eaquirment bw  Buwver
and will not cover Eauirment which has been modified without the
written arproval of Seller or which has been subljected to unusual
phvsical or electrical stress. Eauiement sald to Buver by Seller
which is not manufactured by Seller is  sold  subdect to  the

warranty and/or disclaimer of warranty of its manutfacturer, a,
capy of which  is attdached hereto and receirt of which RBuver

acknowledasgs., THE FOREGOING WARRANTIES ARE IN LIEU OF ANY  AND
ALL OTHER WARRANTIES, EXPRESS OR IMPLIED. INCLUDING ANY WARRANTY
OF  MERCHANTARILITY OR OF FITNESS FOR PARTICULAR  PURPDSE.  USAGE
FOR  TRADE. SELLER  MAKES NO OTHER WARRANTY T ANY PERSON WITH
REGARD T EQUIFMENT AND FORBIDS BUYER TO REPRESENT OTHERWIZE TO
ANYONE WITH WHICH IT DEALS.

2. REMEDIEZ. If Buver notifies Seller during the warranty
pericd of  any alleged defect in material ar-  woerkmanshire  in
Eauipment manufactured bv Seller and returns such Eaquiement to
Seller freisht prepaid fo inspecticn, Seller will rerair  aor
rerlace such Equiement found to be so defective and return  the
same to  Buver freisht eprepaid. If repair or replacement of
defective Eauipment manufactured by Seller is not  practicables
Seller mavwvs. at its option. in lieu of repair or rerlacement.

refund the purchase price raid bv Buver Far such Equirment. I¥
na  defect is found by Seller in Eauiement returned to  it,  such
Eauipment will the shirped back to Buver freisht collect. I

Buwver notifies Seller durine the applicable warranty period. if
anvs of any failure of Equipment not manufactued b Seller (hut
sald by Seller to Buver) to conform to the applicable warrantw,
if anw. by the Manufacturer of such Esuirment,. Seller will make
reasonable efforts to assist Buwver in obtainins remedies  speci-
fied under such warranty. THE FOREGOING REMEDIES ARE THE SOLE
ANDN EXCLUSIVE REMEDIES OF PURCHASER FOR DEFECTIVE EGUITFMENT.

T. Limitation of Liakilitvs Fsuclusion  of Conseauential Damases.
SELLER-S  TOTAL LIARBILITY FOR ALL CLAIMS OF ANY  KIND,  INCLUDING
WITHOUT LIMITATION - BREACH OF WARRANTY OR OTHER BREACH. OF
CONTRACT.  NEGLIGENCE  AND STRICT LIARILIY IN TORT. FOR LOSE OR
DAMAGE ARISING QUT OF, CONNECTED WITH OR RESULTING FROM ERUTPMENT
MOANUFACTURED OR  30L0 BY SELLER. OR . THE PURCHASE. WEE OF
PERFORMANCE THEREDF, SHALL IN NOQ EVENT EXCEED THE PURCHASE PRICE
FAID FOR SUCH EQUIFMENT.  IN ARDITION. IN N0 EVENT SHALL SELLER
BE LIARLE TO BUYER OR  THIRD PARTIES FOR  ANY IMCIDENTAL.
COMTINGENT, SPECIAL OR CONSEQUENTIAL DAMAGES,  IMCLUDINMG WITHOUT
LIMITATION LOSS OQF  PROFITS OR REVENUE, LOSS OF USE OF  THE
ERUIPMENT, COST OF CAPITAL OR CLAIME BY BLUYER, BUYER*S CUSTOMERS
OR  OTHER  THIRD  FARTIES FOR  DAMAGES RESULTING FROM - FPROFPERTY
DAMAGES OR PERSONAL INJURY.

() 1922 Disital Microsvstems. Inc. ‘ Release: 07/15/82
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1.4 Svstem Registration and Uepdate Information

[ S ] — .

Ernelased with  vour swvestem diskette is a CR/M license
aareement and registration card. Please return these directly to
Dimital Research to receive their update information.

‘ In order to receive DMS hardware and software information.
Tand  to establish warranty, Ppilease F1i11 out and return this rase
tios

OIGITAL MICROSYSTEMS, INC
175% Embarcadero
DOakland, A 4604

ATTN: CUSTOMER SERVICE

You can  set the model and serial numbers from the back of  the
cabinet. The CP/M serial number is written on the diskette.

NAME e e - MODEL NUMBER oo
COMEPANY e SERIAL NUMBER
ADDRE S S e e CE/M SERIALY e
PURCHASED FROM oo e
DATE FURCHASED e

O7/1%/22

(c) 1922 Disital Microsvstems. Inc. Releasal
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1.5 Service Infarmation
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The DOMS-84 contains no user serviceable parts and must he
serviced onlw bv vour dealer or the factarwv. ‘

Any  [OMS-S6, - whether pPurchased from a Dealer or  from  the
Factary. mavy be serviced at the factory by Following this
pProcedure.

1. Call DMS customer service department (4195) 532-2624 to ask for
a Material Return Authorization (MRA) number,

<. Fil1l out a caopy of the service form included in the following
paacs of the manual., BRe sure to Fi11 in all of the blanks.

. Carefully packagse the DMES-24 in either its original or ather
suitable container.

13

4, Label the carton as follows:s

MRA # e |
ATTM: REFAIR DEFARTMENT
DIGITAL MICROSYSTEMS, INC.
1755 EMBARCADERD

DAKLAND, DA 94606

OMS will accert no machine returned to it freisht coellect.

If wour machine is in warrantv. and wvou  have returned vour
reaistration  farm. that fact should be established at the time

vau receive wvour MRA number. Warranty machines will be returned
freisht pPreraid via UPEI. If wou want a different method of

shipment. specify on the service form. and the machine will e
returned freisht coallect via that method. There is no charse for
warranty service.

The standard charee for ocut-of-warranty service is  $230. Your
repaired DMS—86 will be returned collect for the repair charse and
freimht  charge via vour specified method. Yau maw pre—pay the

service charae to aveid carrier surcharse on callect shirments.

AMY MACHIME: WHETHER IN 0OR OUT OF WARRANTY. THAT HAS BEEN
DROFPED, PLUGGEED  IN TO THE WRONG VOLTAGE. OR OTHERWISE ABUSED
WILL BE FIXED AT TIME AND MATERIALEZ RATE. BE SURE THAT You HAVE
INCLUDED  YOUR  TELEPHONE  NUMBER. SINCE NO WORE WILL BE DONE
WITHOUT FIRST ADVISING YOU OF THE FROBABLE CHARGE.

A charge of $100 will be made "for no trouble found" svstems. to
cover test time and handling. ' ‘

A1l repair work carries a &0 dav warrantvys erices and procedures
are subdect to change without notice and should be verified when
wou receive wour MRA.

() 1?82 Dimital Microsvstems, Inc. _ R Releasesr O7/13/38%
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SERVICE REQUEST FORM
MRAE e

- NAME —— S P Date Returned e

DOMFANY e e e e e e e e e et e e e e et e e Swvetem Serial # e

ADDRESS S

CITY - e : ETATE e ZIF

TELEPHONE — e e et e e e e e

SHIPPING INSTRUCTIONS:
UPS GROUND | | 2 T
UPS BLUE —— | | . Check Enclosed? ___

- EMERY S OVERNIGHT SERVICE oo

FEDERAL ——— OVERNIGHT SERVICE ..
EXFRESS

OTHER - ——

ERIEF DESCRIPTION OF PROBLEM:

DIGITAL MICROSYSTEMES, INC., 17355

415532

EMBARCADERD CAKLAND, CA 944064
—-3626

(o) 1982 Digital Micraswstems., Inc. ' ‘Release= Q7/18/82
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2.0 INSTALLATION

asian 20008 4aste Gas v SereS Seeen Srent ey o Betm dueee SOust Somee So4e0 Sneme

2.1 Voltase Installation

Check that the 115/230 line voltage selector switch. which
is lacated adiacent to the power cord at the rear of the cabinet,
iz set to the correct voltagse. The visible valtase indication on

the switch should be the voltase wou are runnins. The OMS-24
aperates on  either SOHz or &0Hz without switch selection.

Checl:  that the ON/DFF switeh is in the OFF (douwn) position  and
attach the power cord to the back side of the cabinet.

2.2 CRT Installation

Use the RS-232 cable to connect wour CRT to serial part O on
the station. Lookins at the rear of the unit, this is the Tower—
most and riehtmast RS-232 (DB-25) socket. Check that wour CRT is
set for P00 baud, 2 atop bitss "space" pParity.

2.3 Printer Installation

I£ a prarallel printer is te be connected to the DMs—-23&4 it
ahould be connected to the centronics connectar  on the  rear
panel. A serial pPrinter can be connected to anw  serial port.
Lankina at the rear. pPoart?, the default serial printer rport. is
the uppermost and rishtmost RE-232 qnulgtu

2.4 FPower On

Turn  the Power ona. The red liasht on the Frhnt of the unit

shou1d s huowe You should be able to gset into the PROM monitor b

pressing  in the "INT" button, then pressing and releasing the
PRET" hutton. then finallw releasing the "INT" button. The nM=-
264 should respond with : '

MS—246 Hardware Monitor
D086 — Version s.xs = (D) 198

an the screen. If this daesn t harpen check all the connections
and cakles as this indicates a hardware problem of some sart.

o2

() 1982 Dimital Microsvstems, Inc. ‘ Releases 07715732
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2.5 HiNet Installation

Before Procedine with this sections, wverify that the PROM
monitor is workine properly by Following the procedure in section
2a I+ this is wour first DMS-246 station read section 2.3 and if
necessary  install the bootstrap erogram and CP/M-24 on wour
Master Computer hard disk.

se an RS-422 cable to cdhnect the station to the main HiNet
cable. Flua the cable inte the rishtmost socket on the back of
the unit. -

Verify that the network master computer is operational.

Turn the Power an. The red light an the front epanel should
slow and the network sian—an messase should appear? '

Network User Mame =i

I¥f this messase does not appear check wvour cables and HiNet
node with a known working station, 1if Possible. Nex=t refer to
chapter 5 and use the PROM monitor to help determine what part of
the hardware is not functioninas.

I¥f this message does appear then tvee in wour user name and
orticonal rassword. I¥ a correct name and rassword are entered,
the DP/M-24 environment is now available to wvou and the CP/M-24
promet ’ ’

A
should aépear. The ASSIGN command mavy be used to chanse the As

B, & and I disk assignments From their default Partitions tao
thaoase desired. ' - ' ’

(c) 1982 Disital Microesvstems, Inc. ” . Release: 07/715/82
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2. CP/M-26 OPERATING SYSTEM

onimt saeee ey Srves Soam Gmese Smane et men e et Shate

CP/M . stands far "Control Program  for Microcomputers." The
nget refers to the Intel 8084, the microprocessor chir on which

the DMS-24 is hased. CR/M-264 is an  operating  swvstem that
manages the resources of an 2084&—based microacomputer to make them
convenient to use. This wperating svstem is described in detail
in a set of reference manuals provided with the purchase of
P /M-26,

 The eprimary Purpase of CP/M*Sévis to handle disk files., and
it can handle all of the twvrPes of disk svstems that are
connectible o wour DMQ—”: Toacally or via HilNet.

CR/M-324& File names wconsist of two parts-—a "Rprimarsy
mame” of up te 2 characters, and a "secondary name" or  Yfile
tvpae" af up to 2 Jetters. The two Parts are serparated bv  a
period,. The Fallowine file twvpes are wused  for special

purpases by Parts of the CP/M-864 swvstemd

ASA saource file for ﬁ Mas (the lP/M~ e assembler)
H24& cbject file produced by ASME4
ST listing file produced v ASME6
ZYM svmbol file produced by ASMBE
MO command File produced by GENCMD or LMCMD file
SUR source file for SUBMIT command
4 Most programming lansauase or applications rackases use
come set of file tvpes for  their own  PUrPOSES. T avoid
canflicts Sin setting up  their. own  conventions  for o File

S EvPing, users need to be aware of the conventiens in effect
For the software thev use.. :

CE/M-84 is divided into three mador comPonentss
(1) CCP - Cansole Command Processor

This, component  handles communication with the user at  the
svetem console. The CCP prompts  the user with:d

gl - (where "=" is the currentlw active drive)
The user .mawvw then tw a  command. terminated by a carriage

return. The CCP has thg +u11nm1nq builtt— 1n commandss

DIR EFi]emask o Uqu1a. le ctory entries
FRA filemask I Erase +11L(s)

REN newname=aldname Rename file

TYFE f11tnamg o Displaw an ASCITI +ile
USER n | ‘ B Login to user area n

(=) 1982 Disital Microsvstems, Inc. . Release: 07/15/32
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I¥f the user tvpPes a name that is not a built-in commarcs
the disk directory is searched for a CHMD file by that name.
I¥ founds the file is leaded inte memory and  the command  is
executed, This file mavw be an application proaram  from o anwy
saftware svatem. The commands supplied by DMS are described

cin section 3.2

(2) BONDS — BRasic Disk Orerating Swvstem

The BINS cantrols disk allocation and the readins  and
writing of  sequential ar random  records  on a disk. It

alsoe provides the interface between user applications and I/70
devices and manases the allocation of files and directories.

() BIOS — Basic I/0 Svwstem

The BIOS cantrols  the actual readinsg and writins of
particular tracks and secters on a disk. Each computer
manufacturer who supplies CR/M-24 normally rewrites the BRIOE so
that DR/ M-324 will aperate gy its pParticular hardwars.

Digital Microsvstems® version of the BINE enables communication
with HiNet as well as establishing a link between the hardware
and CP/M-26, '

F.2 CR/M-24 commands

“Standard CP/M-86 commands

These commands are described in the CP/M-26 manuals.

ASME4& Filename CR/M-234 assembler

ooTaés Lfiltenamel : CR/M-264 dvnamic debusser

DUMP Filename Displaw a binary file

ED filename CR/M-24 editor

GENCMD FN Parameters Convert H24 to CHMIO file

LMZMD FN parameters Canvert lL—module file tu M f]]&
FIF Cocommandl File copvy utility

STAT : - File status wutility

CEUBMIT +11Lname o Submit utility

XSUR S Used in conduction with SUBMIT

GENDEF FN rparameters . Disk parameter table seneration

Q7713732
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Digital Microsvstems CF/M—84 commands
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These Ffiles are supplied with all DME-24& svstems, and are
available only on DMS e¢auipment. ASSIGN is described below, while
the other 2 commands are HiNMet commands and are described in
section 4.2.

Command Descrirtion

SRIGN. L[disk deviecel Assian disk device to AR C.ILEF.G, ar H
WH Find out who is logeed anto the network
DIRNET List mames of partitions aon the shared disk

LOGIN Laogin under ancother users name

(=) 1982 Disital Micrasvstems, Inc. : ' Releaset 07/15/82
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Assian a CP/M disk ta a storagse device

=

Command: ASSIGN [disk devicel

ASSIGN is used to assian a CP/M disk
(AR, S0 E,FyG:HY to a storage device.
or- the eprinter (P) to an outeput port.

Araumentst
disk = @B, B, 2, O, Es F, G, H (A CP/M=26 disk name) or P (Printer)
device = HiMet Partition name

PORTO, PORTZ2

FPORTF (rParallel printer port)

SPOOL (HiNet sprooler)

CR/M=-26 drives A-B.C, - and I normally default on login to
specific HiNet partitions.,  and the CP/M-2& LET: device will
normally  default to  the HiNet spaaler. ASSIGN is used to
chanae these defaults when necessary and to  conpnect  drives E
throuah Ha. it needed.

If no arauments are specified in the "ASSIGN" command. then
the current disk and printer assianments will be diseplawved.

Anvw drive can bhe "unassianed" by assianina it to "URY, Far

exampPla, the command "AmEIGN D UsY makes the D drive

inaccessible. A axs CALL error" will result if a user attempts
to access an "unassigned" drive. -

I+ wour DME-26 has more than 256K bytes of RAM. wou can use
the top 256K bvtes as a "disk." The solid state "disk" partition
name is ULTRAO. This name is built in and cannot be chansed. Faor
example, the command "ASSIGN H ULTRAO" makes the last 236k bvtes

of  memory look to CR/M-26 like the H drive. Assianing a drive
to memary  and copving proaram overlarw files onto that drive:
male

s  pragram  chainine oPerations run  at solid—state memory
speeds instead of rotating-memory speeds. :

The ASSIGN command can also be used to assion  the CRF/M-24
=T device to different ocuteut ports. For example, the command
"ADSIEN B PORTP" will assign the printer to the rarallel pPort.

The 4 different printer drivers which are supported by the
ASSIGN command are as follows: S

FORTO = seriaI‘Part ) — This is the standard default consaole

port.

PORTZ ¢ sérial port 2 - This is the standard default serial
Pprinter Port. :

FORTF @ parallel port — This printer driver should be sad

u
if wou have a printer which uses a
parallel roart interface.

(o) 1932 Disital Microsvstems, Inc. Releasetr O7/15/82
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SPOOL ¢ spoaler ~ To use the HiNet spooler. the LITH

device should be assianed to SPOOL
(see section 4.3).

(c) 1922 Disital Microsvetems, Inc. ' Feleaset Q7715782
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Some examples of the ASIIGN command

a

e e (it G40 ainse Soset Subts Soine Sosms Soree Sus Svere

re shown belows

evers et setts Sea0a Sasen betak s Be4me Smere St So4eS $0008 SROSH SV SER Smind Seten Setns Sease Sesed SeeAS Shme Gaes S Bev $H4VP POmae Paves S0vee.

8 :  Assian A to HiMet 8
: Assianment acceprted. : Ppartition TOQOLS2éE. H
t APASSIGN - : Displaw current H
. ' “  assignments. i
H Dislk Assiganments = 0———— = 8
8 A TS24 HiNet =12k bvtes H
H R APF1 HiNet 286k bvtes H
H [ ACCTG HiNet iM bvtes 8
g o Unassigned :
H E Linassianed _ u
H 3 MTE& HiNet 2E6E bvtes :
¥ (K Unassianed H
: H Ul trad Memor-y 2E6KE bvtes :
¢ Printer assisned to PORT2 (serial roart 2) B
P AXFASSIGN © LSERLA : Assian T to HiNet H
s Assianment accepted. H partition USERLA H
¢ AZASS TGN 0 PRIVATE § Assian O to Password:
H . , : protected HiNet H
¢ Enter Password: HIDE (psw not echoed) :  partition PRIVATE. H
H stisnment accepted. H i
& AASSIGN P FORTR ¢ Assian the printer &
s Assignment accerted. H to the parallel pPort?d
: ATASSTGN : Displavy current 3
H v ¢ assisnments. 2
8 Disk Assianments - e §
: A TOOLSE6 HiNet S1%k hvtes 5
H B APF1 HiMet 2536k byvtes H
H o LUSERLA HiNet . M brtes :
: n FRIVATE HiMNet S12K byvtes 8
H E Unassianed H
H F MT2& HiNet 846K rwtes H
i Gi Unassianed : :
v H Hltrad Memor-y 254 brtes H
¢ Printer assisned to PORTP (parallel pPort Z) §

D ]

aset Q7/15/82
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R.3 Syvastem Initialization

This section describes the steps reauired to install the
bootstrap  pPraoaram and CP/M-26 an wour master hard dishk. If  wou
alfready own  one or more OMS-24  stations  wvou  have  probably
atlready done this and mav skip this section. Derending on what
Previous  equirment wou  own.  ovou will fall inta one of the
followine three catasories:

1. VYou have nao CR/M-20. You will need to install CP/M=-20. and
the bootstrap prosram and CP/M-26 for the DME-24. See section 3.3
af the DSC—-3/DSC-4/HiNet Svstem Manual for instructions on how to
install CP/M-20. Next, follow the instruction siven below to
install the hootstrar eproaram and CP/M-26 for the DME-84.7

2. You have a master running CP/M-20, but not the bootstrae
proaram and SP/M-246 fFor the IIMES-24. You will need to dinstall the
baotstrar program and CR/M-24 for the DIMS-S6.

Z.  You have a master running CP/M=-20.  and the bootstrap prosram
and CP/M-24 for the DMS-8&4. A1l vou need do is plug in wour DMSE-
24 and turn it on. (This is probably the case if vou allready own
one or more DMS-246 units.) You can skip the rest of this section.

How to install CP/M-246 on wvour HiNMet master

1. From the master, run alloc te create a rpartition where wou
will store all the CR/M-24 utility progsrams. It should be Slik
(i.e¢. size 2). You might want to call it "cem34". Alternatelw.
wou o may  want te store all the CP/M-246 utility programs on wvour
svstem partition. In this case make sure that vou have about 400K
free in wvour svstem partitian. ‘

e Fraom the master. use the utility "users" to create new HiNet
user namel(s) which  include the above Partition as one aof  the
default partitions (probably on losical drive "A'"). —/c Qj% 2

2. Reboot the master to activaté the new Partition al10catian,
4, Make a copy of the orisinal CR/M-86 diskette. You should

anlw use the copy to work withs use the master anlwy to make more
copies.  IF wou will be makine many copies wou may want to make 1
coapr of the origsinal, and then use that copv ("workins master')
to make the workineg copies. This wavw the original master won’t
act used as much. Write-eprotect all the copies once thew are made
by removing the foil sticker.

B, o CZapv o evervthing from the copy aof the CP/M-24 diskette into
the new CP/M-84& partition.

oy o Bedpre—rbewn HiMet ke boating the master off of a  {flarpy
diskette. This can be anv diskette as lons as a) it can be booted
froms b)Y it can be written to3 and o) it has the "assien” utility
an it. ' '

(o) 19282 Digital Microswvstems, Inc. Releases O7/15/82
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. the diskette is assisned ot losical drive = "AY,

7 Mal:e 1
then assiqn ]391L3] drive "I +tao  the CP/M-24 pPartition on
the hard disk (e¢.a.

A a:qlqn(ﬁEEECPm-

= Imstall the EP/M—S& kics in the pProper place an the master
hard disk by submiting the file "makdmﬂ Sk, subk" (e.9.

A Wt Guhm{/)d mnlquaj

The "d*" betfare the "submit” command is not necessary if wvou have
the submit utilitv on the flopew that vou booted from.)

P Firnallwv. re=hoot  the master ("bring HiNet back url),

plua in wvour DMS-26& 5tatian; and login. (See section 2 of the
OME—24 HlNLt Station Manual.).

(o) 1982 Digital Microswstems, Imca -
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2.4 FError Messaaes
CErrors can ke caused few hardware malfunction,
saoftware malfuncticn, or improper  use of commands. This
ctiornm susasests some courses of action to determine the nature

se
of the problem amd an arpraoach to a sclution.

BOOS Err on xESelect
A drive "x" other thanm AsByu.. or H has been sele
Press return ar CTRL-C to return to the command pProcess

(a1
i

t"':'u
r

BOOS Err on x=:iR/0 : ‘
has changed since the

The directary on drive  Mw"
directory was last accessed. A warmboot (CTRL-C)  will

reload all the directories.

ALl error

Al non—available RIS feature has been reauested. o an
attempt has heen made to access non-existent hardware. Llse

a warmbhoot (CTRL—C) to return to the command Processar,

HALT errar
Ar  attempt was made to execute a HALT instruction at  the
address . printed. Use a warmboot (CTRL-C) to return to the
command PrOcCesSsor. o '

INT error ‘
RBa.d interrurt. An interrupt has occured,. but the wrong
vectaoar was used. This usuallw indicates a software errar.
ee a warmboot (CTRL-C) to réeturn to the command processor.

(o) 1922 Digital Microsvstems, Inc. Releases O7/15/32
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et

Contents of HiNet

26 distribution diskette

Standard CR/M-26&

File name
ASMEA. CMD
OoOTSé4 ., CMo
DUMP . CMD
ED. CMD
GENCMDL CMD
FIF.CMO
STAT. CMD
SUBMIT. CMD
GEMDEF . CMIO
LMCMI, CMD

commandss

Descrirtian

CR/M-246 assembler
CFR/M-26 dvnamic debusser
NDisplay a binary file
CP/M-26 editor
Convert H24 to CHMD
File copv utility
File status utilitw
Submit wtility

Disk earameter table seneration

file

- Convert L-module file to CMD file

Digital Microswvstems® CF/M-246 commandsi

File name
~ ASSIGN. CHMD
DIRNET. CHMD
WHO . CHMD
LOGIN. CHD

Other Files:t
S File name
makdmsZé. sub
wrun. com
submit. com

raraboot. cmd
CPRM. 878

() 19az Disita]-Micrﬁsvstéms: Inc.

Cllsed b

Description

Assian disk device to A,EB,C.0.E.F.G,

lmist mames of partitions on
Find out wha is loggsed in
Lagin under another user name

Descrirtion

Sybmit fFile that installs
Master Computer hard disk.
Wr-ite to hard disk partition O from

"makdmsBé.sub” to write

Master Camputer hard disk.

the shared
to the networlk

CRP/M-8&

CR/M-24 an

or H
disk

the

on

a +ile.
the

Submit wtilitv. Used to submit “"makdms2é.sub”.
Baotstrap code +or DMES-24 stations. '

CR/M-86 fﬁr OM=—24 stations.

2 7

a3
1w
—
e

n

o
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Sal CP/M-26 Memory Allocatian

aeeas eheen atans sanes ot smete dim Sutst Soese Sonss beats Semmt Semet Smave Seves ——,

o~

QOOOQH = =084 :
H Interrupt d 1,024 bevtes
QOZFFH = Fage :
QO400H = FROM : 512 byvtes
- OOSFFH scratochead 2
O0L00H = COF VRN 8
‘ H and H :
¢ ROOS 8 : ‘
QOZSFFH & H H ArpProximatelw
<K apgy R CP/M—-24 : 128
OE%%aH H : : bvtes
s RBIOS H H
ArPrroximately OIFO0H = \N&/ . e
: - TE
: P _JEdo
: i T60FF
: Transient : ‘
: Fraaram % //////67.“‘ ----- —
i Area : /2§
" . 7 G
i FIFEFE )72

A -
RV S ( GO P,

e

NERXy V¥

: FROM 2 8,192 bvtes

FEQOOH

FFFFFH

bemee e sees Seven Senee weant benne smns ecen Seses Seves Sered Sbuck SO0we BO0tE G SSNS Srams Fevee S04t Seine

The memory of the DMS-246 is divided inta Ffive different
blocks. The first 1024 bvtes (addresses . Q0000 throush
QOIFFh) are used as the 2084 "interrupt pase". The next 512
bwtes  are  used as a scratchead area for the PROM. The ne=t
section  of memory - (approximatelw 18K byvtes) dis occupied by
CR/M-26. A1 memorw from the end of CP/M-84 to the end of RAM
(oar to address FFOO0, whichever comes first) . is available for
user pPrograms  and  data. o The Tast  2.122 - bvtes o the
1,042, 576H-bvle address space (FEQOO throush FFFFF) is occuried
bv the PROM. e

The CZCP and BOOE  portions  of DP/M~S@ QCCUPY  Memary

o fe) 1982 Disital Micrasvstems, Inc. B . Release: G?/iE/EE
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locations QO&Q00R  throush Q2Z28FFh. The RBIOS woccuries . the
GPACE fraom OZ200hk throwah approximatelw OSFOOL. (The end oF

BIOS depends on which specific version of the software wou haveds)

Under normal circumstances. the only matter of concern is

whether or  not  wou  have enoush memory available te run  the
application +ou wish to. I+ wou dopn t, wou will see the error

message "INSUFFICIENT MEMORY" when wvou trv to run wour PrOogram.

1

() 1922 Disital Microsvstems. Inc. . . Released O7/15/32
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4. HiNet operatine svstem

o eeean e suent Sonte g Saoet Gomnt Geses Feote Snien Gwes

The DMES HiNet svstém is a hish speed local computer
s

network. The network uses a shared disk swvstem for data
ctorase, and a single cable For communication. A HiMet

avstem consists of a master computer and one oar more  stations.
The master pProvides control of the network communication lTines

and interfaces the user stations (and optionally a user
cannected directlw to the master computer) to the shared disk
resaurces. A DM —24  user station is a complete computer swstem
in itself, with its Intel 2084 central processor, 122K to  1016K
bvtes of memary, and several I/u interfaces. It rups under its
awn Tocal Cap of  CP/M-246 and uses HilNMet to share the
Master station®s disk and printer. A DMH—RF station mav. at the

user s options. have it“s own printer or other devices

The Master s shared hard disk is eartitioned into 1 to &4
Toaical units. Farch partition is assigned an 2  character
name and a & character password. Each partition has a separate
directorv, which can be assisned far the emclusive use of one
weers of for shared use by several users.

The envirenment seen by a vtVPical OME—-04 HiNet user
station is that of standard CP/M-2&, pPlus four availab]e HiNet
commands:? '

ASSIGN L partitionl Asscociate drives with disk partitions

DIRNET - ~ List names of partitions an the shared disk
WHO Find out who is lossed in to the network
LOGIN _ Login under another user name

4,2 HiNet commands

The ASSIGN command is described in section 2.2, DIRNET. WHQ. and
LOGIN are described below. :

07/ 15/

Released
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command formé DIRNET

This command diseplaws the mame of all HiNet disk epartitions. .

Example:t
AZDIRNET
HiNet Partitions

TOOLSS0 256K ADMIN 256K ACCTG iMes WP 1Mes
TOOLSS6 256K APPL S12K MTE& 256K MTEO DELE
DATABASE ZMesm  S0O27 256K FORTRAN 256k

command faormd WHO

This command displavs the Crames ot all users who are

currently Tagged into HiNet. It also displaws a list of all
spoal Jobs. The users” names are erinted along with their losin

times and their Tast I/0 reauests.
Examples
AZWHO

HiMet users

User Login Time Last Access Last Reauest Status:
MASTER 10812203 10212206 read HiNet
2027 155522 173320214 - Whi ' HiNet
ADMIN 15256855 152572232 Read HiNet

command Formd LOEIN

This command is wused to Tog inta HiNet under a different user

MAame . The normal legin procedure is to boot directly o from
HiMet by powering on or by hittine RESET. The LIOGIN Progaram
makes it pPossible to re-login under a different wuser name.
usually far the purrase of assigning drives A. B: . and I to

new defaults.
L.amnl'

AXLDOEIN
Networl lUser NMame = David )
Fassword => - [rassword not echoedl

Diaifa1 Microswstems CFR/M-324 BIOS Version .

Digital Research CP/M-24 Version mex
Swvestem Generated xw/am/am :

O7/715/22

m
—
]
o
n
g
zz
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4.2 Error messages

In addition to the CP/M-26&6 error messaae
in Sectiaon 2.3, the message  "##d Waiting" may
means that the networlk station has not received a p
master station for several seconds. It usually me
master has failed. The master console mav be
determine the cause of the failure.
(=) 1922 Dimital Microswvstems, Inc. Relea
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5, [MS—-24 CPU Board Oeerations

rast ommen sovse e uweq Susve somme Sremt et Seecm danse Subes Smtea on aeven

ot cosie atom St S sarvs Smove couse Povme Gmies Benes Secat

~ The block diasram on the next pase shows the ma.j o
camponents of | the DIMS-264. The primary support chirs are the
Zilog Z20A 2I0/70 and CTC chips. FEach SI0 chip controls two I/70
Pports. ST0 #1 controls two RSE-422 ports (part 2 on channel  A»
port 4 an channel RB)  or one RE-232 (port 1 on channel B)  and
ane 1S4 (port 2 on channel A)Y3  SI0 #2 controls  twoe RE-232
parts (pPort O on channel A and port 2 on channel RB).

The o7 chir generates the baud rates For the
1/0 Ports and aenerates real—-time interrurts at line freqauencw.

Svetem Bus
H !
S — ! e
PoL2aK - 1 AL i 2026 !
! S12E H H
! O i H |
[} 1 1 1 )
1] 1 ) 1 t
! RrRAM = i -
H H H ! ! 2027 H
Vo with ! H e ——
H bvte i '1 ——— —- e
Voearity o 1 ! TRE~422 TuR=t <=3 |
——————————— ! P , - —— D e ;
i Vo= b Z20A STI0 #1) e 1
H i - — =T VRS-2E2 TmRml o -
' 1 e e e e i e s s 1
t 1 1
H H HE VS
1] s e oot soeas emere oreas senre eme Soeva ceate deeet S644 SeaRs Sesse __,__,,,_, ]
] ] . 1
~~~~~~~~~ H o U 780A SI0 #24 a-r IRES-222 TeRal o -3
i SASI HE H { — —— - - H
H port | i Yoo e
_________ 1 1
1 1
H R L e s e e
H H A i poart F HEE - T I VR
___________ : : e sonse mess e e aame bos00 saemt Sebss
T ! ! i
~~~~~~~~~ H !
i 1 J— R
1 ]
i HEEA v ZR0A CTC H
H b e e
Srvatem Bus

1
i)
o
n
]
o .
~J
\
py
n
~
L1
pd
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H.2 PROM maniter

When the Power is turped on the DIME-26 or when the
RESET switch is pPressed.  the DMS-84 will begin executing an Sk
FROM manitor  Prosram. and it will attempt to  boot from  the
network.

Under normal circumstances,  the Monitor is invisible to
the wuser (even thoush it is inveked automatically each time
power is turned on or the RESET button is depressed). However,
when problems arise in either hardware or software. the Monitor
can be a great helr in salving them.

Usine the Hardware Manitor

Satee toses snons Seves ouree caaes Sosms oes sovee Svome

There are two different wavs to interact directlyw with

the Hardware Monitor. o ne method depends rartially  on
aaftware lToaded into the IMS-267s memary ¥rom an external storage

medium——the ather method relies entirelv on the IMS-24
fardware. '

Both reauire that the power . to the DMSE-24 be on and  that

a  terminal of  same sort be connected to R3-222 Port O on the
DMS—-24, '

The first - method is to depress the INTERRUPT
button on the front of the DMS-24. This issues a 20324 Nor—
Maskahle Interrurt . (NMI)  to the 2024 and diselavs the
following messases on the screens
NHMI Interrupt
=T )

These  messages are printed bv the Hardware Manitor,
which  is accessed bvw Jumping to  an address contained in
the Interrurt Pase of RAM memory (Sepecificallwy. - the Jdumpe
address is contained in the tvee 2 interrupt Pointer area. the
faur bvte regioen in RAM. beginnine  with  location 00008, All
M2 software pPreserves this Jump address.) This method of
entering the Hardware Maonitor Can e invaluabhle i
debuasine software. and an example is given below. CNotes It
is possible  for a malfunctioning program to overwrite the NMI
Jume  address, causing the INTERRUFT button tao aenerate
uneredictable results. This in itself can provide cluess in

debuasing saoftware, of course.l

The secand method of enterina the Hardware Monitor is
to hold  the INTERRUPT button in. and while it is derressed,

Push the RESET  button. This wmethod relies entirelw on
hardware [i.e.s it should work no matter what, and if it
daesn’t, indicates some sort of hardware malfunction. from
no Power  to a faulty terminal connection to worse...l. When

(o) 1982 Disital Microsvstems, Inc. Releases Q7/15/32
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this entrv method is ysed, the Hardware Moniter Puts the messases

DMS-24 Hardware Monitor
2086 — Versian wm.sEs (D) 19a

N mattun which method vou've usead tu enter the Hardware

Monitor, ance wou see the "=f prompt. woure ready to use the
Monitor. Reain bw tvping  a question mark () CfFallowed by @
RETLRM. A list of the Hardware Moapitor commands  and their
meaninas should appPear oh the screens. The 7 "nmmand can be used
anvtime te refresh wour memoary. A more complete de «urxptlur of
each command follows. When ~ou are entering commands to the
Hardware Monitor. Wl maw use ‘the <BAC _FA|E_ baw to
carraect tvping  errars. and ol maw use either upper or  lower

case. letters.

Hardware Monitar Commands

eenes eses e ponee et Sacet e ot dmeva She 04V

A | ASCIT value mode

This command  pPuts  the nME-—86 intoe a mode where the

(hexadecimal) 2011 value of each  incoming character Froom
the terminal is displaved (fallowed by a space) rather than
the nermal mode  in which each character tvped is gofioned
to the screen.. It is useful in determining ewactlv what charact-
&r (or segquence of characters) is emitted by A terminal
when particular kevs are depressed. (For instances many
current terminals have apecial Function hkews which Pproduce

SLqULnLLS af characters when pressed.) Onoe the OMS—26  is in
this modes thc anlw wavy to return to the normal mode is to hitl
RESET, INTERRUPT. or switch the Power un_and R

B - ' . Bﬂﬁf

— [

This -nmmand causes the Harduware Mnnltnr to attemet to

"hoot! From the rishtmost (facing the rear) R4z serial
part. Ueing this command is eauivalent to pressing - RESET - wor
turning the power on and is proavided as a convenient waw  too

escape Ffrom the Hardmlrc Mnnltnr and resume normal activity

o start, end, ses off ' ‘ _ Capy
This command cories the 1n+nrmat1nn umntalngd in  the
current sesment (see the se ament Frefis -nmmand F From nfkq@t
netart"  to offset F'nd“’lnﬁ the nPgrfsz qenmunt Paga, !
heainning at offset "off. “&f dbhae

C &nw4xq%wbb/%wwﬂzf &&Jﬁﬁaéﬂhﬂ%f/ %@#L“ﬁx&&ﬂié%ﬁﬂL

o ey Tlimddond i eemgentome. Tnc feleneet O7/1S/87
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0 address Display caontents of memory

Twveing I fFollowed bw a hexadecimal wvalue Ffor  address
displavws the contents of the 2546 bvtes of memory  besinnins
with the 20284 “paragsrarh” (l& bvte resion) containing the
address. Far examPle, tveping D 9C45 <RETURNDZ causes the 254
hvtes whose affset wvalues are PC40  throush FOZF tw e
displawved in hexadecimal form. In addition, each bwvte is
displaved as a printing ASCIY character. The Foarmat of the
displav is simteen bvtes rer line with the hex interpretations
printed on  the left and the SCIT characters on the risht.
To pProaduce the ASCII diselaws, hish order bits are ignored, arnd
pericds  are diselawved for non-Printing  ASCIT values. Full

addresses for each displaved pParasrarh are denoted in the Fform
veeament Prefixioffset” (see the segment Prefix command F).

F start addr. end addr, value . Fill memor

This command causes the memary locations with offsets
ranaing  fram start addr  throueh end  addr to be Filled with
the (one bwvte) hexadecimal value. The offsets are relative tao
The current sesment (see F). ‘ ' K

G address, breakeointl ' Go to address

This command causes the Hardware Monitor to execute
an 2024 JUMF FAR instruction to the place in memory whose Sesment
is the current seament prefix value (see FJa arnd whose
offset is address. If the ortional breakeoint is specitied, the
Hardware  Monitor will save the bwte at that address and reprlace
it kv a breakeoint (INT 2 instructian. When a  breakroint
instruction is encountered in the instructioen stream,.  control
returns ta the Hardware Mormitor, which - replaces the
breakpoint instruction with the saved bwte, pPrints a messase
indicating that a breakpoint trap has been encountered, and
displawvs the Hardware Monitor epromet. See the discussion on

"Using Breakeoints" for examples of using the G command.

I Port ‘ ' ‘ InPput Ffrom rort

This rummand causes a hvte to bhe input (and displaved)
Froam the part whose address is part. This is  particulariy
usaetful during debuyseing of complex communication protocols, as

it (in conjunction with the O command) allows status bvtes to
he read from the various I/0 devices on the DME-26.

(c) 1982 Digital Microsvstems. Inc. ‘ Releaset 07/1'/H;
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M start addr. end addr ‘ , _ Memaorv test
"‘“"""“‘“"“"‘"‘““"“""’"""""“"‘7’ ——————————————————

This command causes a simple memarsw test to be carried
aut. The test writes all memory locations  in the current
sgament {(see the P command) with offsets from start adde throush
end addr with a byte value.  Nexnt the test waits a shaort time,
then reads all of the locations under test to see if the wvalue
has changaed. The value beine written begins with Q0.  then
proceeds with 01, 02, evs FF before repeatins. The test
repeats endlesslv until wou strike the RETURM kew. When wou do
so, the Hardware Moniter completes the test with the last
value, then displavs the number of memory errors. (Anvw  errars
detected will cause a diseplaw durins  the test as wella)

This test is nat sensitive to all memary errors. however, and is
intended to be used asa auiclk "first cut" when vou suspect
memory prablems.

1 value,port A Outeut to port
The oane brte value is sent to the autput  Part with

the wmiven port address.

F seament ‘ ' set seament Frefix
The 2026 addr sses its memory  in sesments. and &
complete address of a given loacation consists of a lé—bit sesment
pretfix P and a lé—bit offset O, The 20246 farms a 20-hit
address from these wvalues by the formula 1é&F+0. When the
Hardware Monitar issues a memory address to carey out & - Copvw,
Oisplay, Fill, Go.  Memorsy test, o Set command. - it
normally  assumes that the seament prefix is  QO000. However .
wou can this ferce the Moniteor to  use anuther seament Prefis
via the P command. For e=ample, if wou wanted to examine the

contents of lacation lFFFF, wau cauld use the commandsd

P 1000 <RETURNZ
I FFFF  <RETURN

The first 44K  of memory can bé accessed with Sesment

value ("prefix") 0000, the secand &4K of memory  hegins with
prefix 1000, the third with 2000, and so  an. However,
different eprefim/offset combinations can refer to the same
memory location. For examPple. the Hardware Monitor uses the RAM
scratchead in memary  laocations 00400 throush UG”FF This

acratechrad resion of  memoary can bhe diseplaved in a- variety of
wavs. For example.,

P40 CRETURMI:
oo TRETURNZ:

will diselavw thelfirst Eﬁﬁ bwtes of the 5crafchpadv as will

(2) 1922 Disital Micrmsvsteméa Inc. ‘ Releaset U//lx/Hg
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PO CRETURNZ
0 400 <RETURNZ:

as will

P20 CRETURNG
0O 200 <RETURN

address ‘ Set memor

et caent senae arses Saes shsse Wom soene Sovem rere sarme aemen Srrn sooen st eoes e et omnme

Striking o SRETURNDZ puts the Hardware Monitor into  the
Set  Memorw mode. In this mode, vou maw enter hexadecimal
values directly  into memary in the current seement (see the P
caommand) beainning at the location whese offset is address, one

bvte (that is,  two hex diaits) at a time. While +wvoure in Set
MEmory moede s striking the CEPACES bar will displaw the
current contents of the next bvte in memorv and let ~wou  enter
a new value  Ffor it Striking <RETURNZ rauses the Hardware
Mamitor to leave the Set Memorwy mode and return  to the o

pramet to await wour next command. {(See also the "Twee" command
T . :

For dnstance,

TS 4000

displawvs the contents of location 4000 (relative ta the current
sgament pPrefix) in the form

500

(assuming the bvte happens to have the value "S0  hex") and

leaves the cursar to the risht of the "z, Yoau may now trvee a

Ppair of hex digits to specifv a new value for this brte.
S0 4F

If wou want to @0 on to the next byvtes strike the

CEPACE>- bar after enterine the new value and the contents of
the next byvte (offset 4001 in this emample) will appear. Yooy

can  then enter a new value for it (or tvee a <EFACE: to leave it
as is). and so on as far as vou want to 2o. '

S0t 4F ODEFF 29834 - ven @t 4e.

Strikineg <RETURNZ stops the process and returns to the g promet,

(£) 1982 Disital Microsvstems, Inc. Releases O7/15/82
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n,|
o~

T Twpae into memory

coeee bomet Seoss Grees Seres Savet Bevtn Smeen Seeet Seems Sases besen Srems Meddt besst S0080

The T command provides a convenient wawvw to enter

string of printing chara-tgrg_lntn MEMmorY After wou  tvee T O#ﬁﬂf

ra'-

)

CSRETURNZ  inm t, all characters wou senter

From the evhoard (UP tu the next <RETURNI) will b
entered directly into consecutive bvtes in memory. The +first
character will a0 into  the lacation which was the tarset of
the last Display or Set oreration. To see how this works.,

trw  the Fa]lamins sequence of events.
TP AO CRETURNZ
07000 <SRETURNZ
7000 .
=‘TA{RETURN}
abcdeFahiJk]mnqurstuvwxvz{RETURN}
: 0 7000 <RETURN>
and  Took at the ASCII rPart QF the displaved resion. You will
see the alerhabet stored in the  twentvy—-six hbwvtes at Tocations
Q0&ADE 7000 throuah OQ&02701% (that is, addresses Q7400 throush
07619). ' | |

W ‘ , : ~ Write initial valwues intao memory

— ' - ot o oonse sonss - -~

mlll z
hasnt
unused

X ' : : eXamine registers

The X command shows the contents of all of the RO2&7s
reaisters at the time of the Tast Non Maskable Interrupt  (i.e..
the last time wou pressed the INTERRUPT button on the - front
of the DOME—2a) ' This is an exceprtionally valuable
feature For debussaina  svstem software. For instance, supPpPose
wvou re workine on a eroarams  and it appears toe @o dinto  an
infinite loar.  Hit the INTERRUFPT Button, then twvpe X
SRETURNZ  in response to the ":" prompt.  You”ll see somethins
Tike :

Flaoms.AX. «BXe ... =05, 085, .55, JES. .IP.
0214 000F 2S00 ... 243 3734 37F0 3736 1COR

showing the values of the 2084 resisters at  the  time  wou

interrupted vour ma1+un-timnin9 Progaram. The Code Seament

register 25 lad the value 34ZE. and the Instruction Fointer

(c) 1982 Disital Micraosvstems, Inc. i R 077158
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had the value 1ZO0R, This tells wau the resion of wour  Program
which was being executed. Yoau can instantly get a look at  the

atack wour Proaram was usina by Displavine the region at seament
prefix value 27F0 (the Stack Sesment resister’s contents) and at
the offset shown for the Stack Painter.

The X command alse lets +wou chanse the coentents of  the
2024647 reaisters. You<ll notice that ne 2" prompt arprears after

van've  done an X command. Instead, the Hardware Monitor has
entered the Set Registers Mode. You mavy terminate this mode b
hittina the <RETURNZ kew, wou may scan (from left to risht) by
strikine the <SPACEZ bar. and wou mar enter new values inta  the
reaisters by simplw twveing the hexadecimal value wrou desire.
Follow @each new value with a <SPACEZ iF wvouw want to continue in
the Set Registers mode, follow the last wvalue wou want to

chanse with a <RETURNI.

Note:  IFf  wour  pProaram has overwritten the twee 2 intEPPDPtA
pointer area in  low memorv. hittina the INTERRUFT button will
not have the desired effect.

| | © Hele

lse the 7 command to see a summary  of the Hardware
Monitor commands. :

Load Int&i format Hex File line

o s raae soves sons — e

As - an - aid to  swstem develorment. the Hardware

Manitor will 1oad  eprograms  from  the RS2322 port which  is
normally connected  to a  video diselavw terminal. Each
response  to the ":"  prompt  that besgins with a colan is
interrreted a8 a string of 82084 instructions and/or  data
written in the Intel 2026 Hex file format. Such  a  Hex tile
contains both  instructions/data and address desisnpations. The
Hardware HMoniter loads these strings of instructions/data into
the desiagnated portions of memory. To be more specific. when
the Hardware monitor receives the seauence of characters

CRETURNZ . <LINE FEEDX, D it intereprets the rest if the
line as a line from an Intel 2026 Hex file.

llsing Breakpoints

The Hardware Monitor has a Breakeoint facility for  use

in software debussing. To use it. wuse the second arsument of
the Gio  command to desisnate the place where wou want  the
interrurt to  ococur. The Hardware Monitor will @ insert a,
Sinsle Bevte | Interrupt instruction (OO hex) at that eoint  in
waur  pProsram oand  save the byvte that was there. The +First

araument of the Go command desisnates the point where wvou want
gxecution to  besin. When the Sinsle Bwte Interruet instruction
is encountered by the 2026, controel will be transferred to

(c) 1982 Dieital Microsvstems, Inc. Releaset 07715722
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~the Hardware Monitor, the saved bvte will be replaced. and the
mEssase

Breakpoint Trae

will e displawved. Now  wou can wse the X command to see the
state of the 20246°s reaisters at the time of the breakeoint.

Resuming execution after hittina the

| A

INTERRUPT buttan

As  described above, when wou kit the INTERRURPT
butten (assuming that low memary has not been overwritten). the
Hardware - Monitor takes control,. allowing wau to  inspect and

chanae the D036 s reaisters and MEMsrT. T resume
gxmecution after a WNon Maskable Interruptl, wou must use the X
command  to see the values of the Code Sezment resister {(let s

call  this "OS-value") and the Instruction Pointer (IP-value).
lse the P command to set the sesment eprefix to CS-value, then
tvpe G IP-value to Jume to the instructicon that was to  be
carried out next.

Additional Naotes

; During the execution of the Hardware Monitor,
hardware interrupts are disabled. If wouw are usine a version
aof HiNet that throws a station off line if pPolls are not
acknowledaed, wou will probably be thrown  off the network,

(MNatet This will not harpen if wou are using version 27 or later
HiNet.)

The Hardware Monpitdr occupies the tor 8k byvtes of the
2026 address seace at all times. This means that in a DMZ-24
with a Ffull Mezabwvwte of RAM, the top 2K of RAM is not
accessible, Teaving anlyw 1,040,324 addressable bwtes of RAM.  The
methaod of interfacins the ?U;é sections af the hardware to
the 220 I/0 chirs is proprietary and utilizes a "write" into PROM
address space to trisser a reset condition in the I/0 chirs.
Peculiar results mavy ensue after a malfunctioninz ~ Prosram
runs  wild and writes smarbase into the entire address space.

S.2 Memory management

~ Your DMS-26 will have between 256k and  1024K  brtes
of  dvnamic RAM, all of which is addressable via the Intel 20364
if

seamented addressing scheme. However, wour OMS-24 has the
Full 1024k, the Tast Sk will be lost to  the PROM monitor
k

@ CAUSE address in that range fall in the rart of the address
space accupied by the PROM monitor. :

5.4 Svstem clock and timer

(c) 1222 Disital Mlnrnq retems. Inc. 'J Release: Q7/15/82
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All timing an the DM‘ —-24  1s  derived from a 14,7454
MHz corvystal dreivine an Intel 3284 clock. The cuterut is divided

into intearal parts to derive all the neccessary freauencies.
Foar example, it is divided v 3 For the S MHz 20246 and bv 4 to
provide 4 MHz for the Z204A SI0 chirs. A Zilam CTC chip is
used to senerate the bkaud rates for the I/0 ports.

5.5 SIOHL and SIOH2 - Serial I/0 pPorts

ceoen beeee et Sdome Sovmn bomit Sttt Soadn cd Seass fmmed Sessa Sm00t NS Seaan SeSeE B000s Gneds Ses Smed FPe0s (meve Saren Sveve Seeen Snsve

The DIMS-24 has two RE-232 ports, one RE-422 port, and a

Faurth Port that can be Jumper—selected to be either RE-232 or

S—-4322  (see Section &.2 for JumpPer connectians). There are two
210 chiirs  connected to  the internal kus andd to edae
connectors. One controels  two RE-ZE32 ports via EIA RS-2322 and
RE-422 sianal receivers and drivers. The other controls  two

RE-422 poarts or one RS-232 and one RS—-422.

Each port can  be acces
following Z-80 paort numbers:

m

ed separately bw using  the

Serial /0 2024 data part 202564 command poart Etandard Use

SI0 1A C 20h 22h Conetwork RE422
’ : ar RE23IZ2 part 1

SI0 1R 24h 240 cansale RE232 port O
' or aux net RE422
SI0 ZA 20Oh P2h aux RSZIZ paort 3
=10 ZB | 24 h , LA printer REZ2Z port 2
Warnina: the method used to emulate 20A siznals  for the
210 chirs is  praprietarwy and fundamental ta the correct
operation of the swvstem. The user should view the ports strictiv

as 808t  I/0 ports and not trv te reprosram the SI00 chies
themselves. ' ' . '

B.4 Parallel 170 ports

Twe S-bhit pParallel ports are provided on the DMS-26.

Bath are bidirectional. Ones - referred. to as o paort P, is
tvricallw used to cannect a earallel  erinter. The other.

referred to as the SAZI pPort. is designed for caonnection to A
Tocal disk unit. ' ‘

() 1282 Disital Micros#stemsw Int. . _ Relﬁas%ﬂ Q7/15/82
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These poarts are addressable as Follows:

INPut function

SAST data read

20246

Fort Address

PN
2Ah Parallel Ports
Status Bwtet

90 Fart P data read

PEH 2ASI software
#  The Parallel
status of

shown below.

Farts Status Byte

it 7 Cbit & it © bit 4

reset

cantains
both qut F and the SASI port.

Fage S-11

QUTPUt function

SASI SEL straobe
SAST
BASI

ACE strabe
data write
Port - data write -

Fart B AUX strobe

information on  the
It is Taved out as

it 32

Paort P Paort P
Stat IR Stat 1A

SASL

i Poart P
! +T /=13

Aux Stat

onses sonse -

5@3 I : :E;(_\ E; l
-RER |

(c) 1982 Digital Microswvstems. Inc.
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5.7 CTC - Baud rates

s oes sonsa

In normal operation. the serial I/70 poarts are intia]ized as follows:
Faoart 0 — RE-222, 24600 baud

FPort 1 - RE-422, 300 Khz

FPort 2 — RE-222, 246400 baud

Port 3 - RSE-232, 2400 baud

03

FPort 4

]
A
bix]

o
K
P2
o

200 EHz (not available if Port 1 dis Jumper selected)

Te change the baud rate of a serial I/0 port, it is
recessary  ta reproaram the arpropriate channel of the CT2 chip.
This is done bv sending  out two bytes on an 2024 purt
carrespanding to the CTC bauwd-rate senerator for the  serial I/
Prort. ,

[WARNING: THERE MAY BE ERRDRS HERE. 1

Serial I/70 port 2024 port Baud rate Command bvies
O CSI02A.CTCL] 2ah PEOQ ‘ S50, 040
1 CEIIR.CTC2] 2k : 4200 S5h. 03k
2 [SINZ2R.CTCO] otk 2400 S8k, 10h
laza ‘ S55h, 180
1200 S5k, 200
&00 S8R 400
200 S5 h . B0k

L1O% S5, 174

+* Tuo aszt 110 baud, way  must alsoe send  the two by

vtes
O4h, 040 to  the appropriate SI0 channel”s  command-eart (see

Section S.5 for SI0 port addresses).

Faoar example talset POEt ] ESIG 28, CTC 11 o 200 baud, - execute
the Following 8026 instructions: :

mov AL, SSh SCTC ctrlidisabl ints,counter mode.,rising edge.to follows
out 2Ah.AL Ssend ctrl byte to CTC, channel 1

mov AL, B0hL stime constant for CTC

out 2Ah.AL ssend time constant to CTC, channel 1

To set port ¢ OCSIO 2R, CTC 01 te 110 baud. execute the
following S024 instructionss ' ‘ ‘

mov AL 04k 3 send 2 bewles

aut ?&h.AL 5 0 to SI0 ZRBUs

mav AL, 004k 3 command

cut 2&h-AL 3 port , S .
mov AL, 55M 3CTS ctrltdisabhl ints,counter mode-.rising edae.to follows
out 22h.AL  3ssend ctrl bwte toe CTC, channel O

() 1932 Dieital Microswvstems. Inc. Releases Q7/15/82



mov AL, S0h
aout S2h. AL

Interrupts
SIo o1
SIO il
SI0 2
=210 2
CT
CTC
CTC
oTe

Should
will
priority).

The ©CPU board in the DMZS-24

maximum of
However,
additiaonal

identicallwy

(c) 1922 Disital Micresvstems. Inc.

more than
he serviced in the order shown (SI0 1 Channel A has highest

Manual

ime constant for CTe

t
send time constant to CTO,

n
K}
-
?

channel ©

S

Interruprts

can be asenerated bv the Followine chirs.

an the DME-34
Channel A (HiNet) » :
Charnne!l B (auxilliary HiMet or auxilliary REZED)
Channel A (Standard consale REZE22 port)
Channel B (Standard erinter RE23Z2 port)
Channel O (interrupt not used)
Chanmel 1 (interrurt not used)
Channel 2 (interrupt not used)
Channel 3 (20287 interrupt)

ane hardware interruept occur  at  onces thew

5.9 Memorsy daushter board

is designed to carev a
519K dvnamic RAM with rarity. using &4E-bit RAM chips.
a connector o the foard allows For an
512K RAM on mounted on a daushter board confisured
to the memory array on the CPU board. ‘

O7/135/782
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&. DME-26 hardware connectiansn

o1 CPU board Jumper connections

oo oue oo e —

The DMS-24 mav be confisured for various options by

makina connections between Jumper pins with removable shortins
klocks {Jumrers). Each such JumpPer is designated bv  name:
JPa, PRk eto. The phwvsical loacation of each Jumper and its

function is described in this sectiaon.
Auto Boaotur Jumper Options

» There are Ffour  start-up options: koot from HiMet.
oot From £lappy disk A,  boot from hard disk, and enter Hardware
Manitor (no boat). These aptions are selected by Jumpers JFF and
JPa (lacated on the PC board between chir  12A and connector
J&ys  and by the position of the interrupt switch on the front
panel when the reset butten is pressed (or when the pPower is
turned on)d. '

JEF JFa INT Start-ur OPtion
OPEn OPEn DREn boot from HiNet
OPEn instalied OPEn ~ boot from SASI Unit O
installed apPen OPEn boot from SAST Unit 1
installed ‘installed apen enter Hardware Monitor (no boot)
either -~ either  pPressed enter Hardware Monitor (no faot)

Fort 1 (RS-2322) or Port 4 (RE-42Z)

Channel B on SI0 #1  mavy be used to support Port 1. an RE-E3Z
asvnchranous  port,  of to support Port 4,  an RE-422 svnochropous

port. The supported port is determined by Jumpers JPa and  JFD
(located between chirs A and 11A), Jumper JFc  (between chips

28 and 11BY. and Jumrers JFd and JPe (between chips 20 and 11R).

JRPa P . ( < P SPe - sBypported Port
installed aPEn installed  apen installed Part 1 —-— RE-232
aPEn installed OREn installed = opPen Fort 4 —— RI-422

The RBIOS supplied wifh ol 'svstem supPoﬁts Fort 1

(RE-2322 asvnchronous communication) automaticallw. To  "dumper!
the BIDS to suppart Port 4 (RE-422 svnchronous communication).

instead, Ffollow the installation directions supplied with
wour svatem diskette. '

Fort O (RS-232) Asvnochronous aor Svnchronous

Fart 0 is normally used for aswvnchronous communication with  the

avetaem consale (CRTY. but mav be altered fFor svnchronous

operatian. Jumpers  JFR and JFi (hetween chips 90 and PE)  are

() 1922 Disita1vMicrmsvstems, Ihnc. , 'Heléase= Q7/15/82
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used to determine which mode Fort O operates in. Note that to
lect svnchronous eperation, wou must cut the trace on the FC

WJPh JRi1 RE—232 Mode
installed (or trace not cut) GREn ’ , asvnchronous
open and trace cut installed ‘ svnchronous

Fort F Data Out Enabled or Set Externallwy

_ Fort P mav be set to keer data-out enabled (pin 11,
conmnectar  J4) and toe held STATLA low, ar it mavw be Jumpered to

varv with the state of an esxternal device connected to  J4. In
the wvariable case, the external device must bring pin 11 on
connector M4 Tow to enable data-cut on Port P. The choice of
which waption is determined by Jumper JPJ (between chips 11R and
11s). If it is installed. then data-out is alwaws enabled and

pin 11 is held Tows if installed, thewv vary with the state of
the external device connected to J4. :

(c) 1932 DiSita]'Hicrﬂsvsfems,‘lnc. o Releases 07/15/52
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7. Printer, CHT; and HiNet connections

P [ S
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The followins chart shams the correspondence betwe
board and and epins on the e

an connector J& o the PO
RE-2322 and RS-422 connectors.

(Foarts O, 1, and 2)

T
Rt T iy

RE-232 J& Pin  Sianal JEA Pin Sienal JE Pin
Pi

]
10

nona

ard
Pullup
nohe

ard 21
Pullup &
B A

=1
10
14

n Part O Port O Fort 1 Port 1 Port 2

1 1z ard 1z ard R
s 21 R B Rl 17

= 29 T=D = Rl 24

4 20 oTE none Mo e 12

= 26 RTS ‘ & Ppuliup e

& 23 0OTR & pullup 13

7

17

fane

20 22 DER (DO Fic e o 11
2 14 Rz norne none none
Ra—-422 (Ports 2 and 4)
Ro—-422 & Pin Sianal J& Fin Sianal
Fin Part 2 Port 2 Poart 4 Paort 4
1 iz ard 13 ard
2{req) 2% +ollk o +o i
El{req) 13 apd’ 3 ard
4{regaq) 233 Adata 27 +data
S 1= ard 13 ard
& 13 ard 1= ard
7{rea) 320 -1k . -1k
2(req) 132 ard 13 ar
P(rea) 3 —-data 28 —-data
P DMS may want to add  to this section., a la pp 7-32

7-11 in the DSC-2/DSC-4/HiNet manual.
’ , 7.2 Parallel Part Connections

e oo s 6270 gaaes Smnrn oo ot Seare Sovve Semes Peoms et i Suits Sat00

Connectors J4 and A5 an the PO board carrw Signa1s
rarallel pPorts: '
FPart P and the ZASI rort.

pins

Strobe

data.  bits O throush 7 are on 4,
-ENAR. STAT1A, STATIB. and AUX
15, 17, and 21, respectivelw.

FPart P
Fort P
Pins 11,

19“‘
S48

() 1982 Disital Microsvstems, Inc.
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Pins

r
wternal

Sianal

Fort =

g
rUtliup.
none

DR (DCD)

noang

- 7""77

the

2 throuah
are
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SAZT datas kits O throush 7. appears on J3. even numbered pins
Py by by owwews L& SASI -BUSY, ACE, RESET. ~MSG.  ZEL,  —C/+D,
—~RER, and I/-0 are on even numbered pins  3Bé&, 33, v uowaldy
respectivelw.
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