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1.0 INTRODUCTION

This manual  describes the DHaital Microswvstems” DMS-864.

This is a single—-board swvwstem, -based an  the Intel 2034
microprocessaor  chip. The . DM=E-24  can only be used as a worlk
station oan  the Digital  Microsvstems HiNet (TM) Local  Area
Network. Additional information on HiNet can . be found in  the

HiMNet Users rManual.

The DMS—S24 is packased in a wafer shaped cabinet suitable as
a base far a VOT screen or kevboard/screen. For a complete user
station, the user will need to select a CRT for use with the DMS—
2435 the user mavy also connect a parallel or serial printer to the
statian. :

(o) 1982 DHeital Microsvstems, Incu ' o Releases Q7/715/32
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1.1 Feature Summarw

Intel 2086 at 5 MHz |
Intel 2027 Numeric Data Processor (artional)
206K ta  1014E  dvnamic RAM (abave S12K  regquires daushter

fovard)
2k PROM monitor ;
2 RE-232 ports, 1 RE-422 pPort, 1 RE-232 ar RS-422 part

2 3=-hbit bidirectiaonal eparallel parts
CRF/M-24 and HiNet operatins systems
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(c) 1982 Dieital Microsvystemss Inc. : R O7/13/82
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1.2 Unpacking Instructicons/Component Summarsy

oove o —— Ry

Your shirping box should contain the following componentst
1. DME-3&

2. Power Cord (IME Btock #27-5000)
3. RE-222 CRT Cable (DMS Stock #33-0042)

When vou receive wvour DME-24 it is suaaested that wvou perfarm a

careful visual inspection of the exteriar of the DME-24 and assa-—
ciated hardware. The computer undergoes extensive tests at the
factory and is carefully Packased for shirPments however, it
still may be upset in transit. If anvy part arepears damased or

sounds loose, do not connect wour IMS-24& to a power supply until wou
have consulted with wour dealer ar OMS.

(c) 1982 Disital Microswstems. Inc. S Releaset 07/15/82
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1.3 Warranty Information

e T

1. LIMITED WARRANTY. Equirment manufactured and sold bv Seller
is warranted to be free from detects in material or workmanshie
for a period of ninety (20) davs from the date of shierment bv
Seller. The warranty as to Eauirment manutactured and sald by
Seller is conditioned upan pProrer use of such Equirment bv  Buver
and will net cover Eauiement which has been modified without the
written arpraval of Seller or which has been subjected to unusual
phvsical or electrical stress. Eauiement sold to Buver by Seller
which is not manufactured by Seller is sald subdect to  the

warranty  and/or disclaimer of warranty of its manufacturer, a
copy  of which  is attached hereto and receirt of which Buwver

acknowledasgs., THE FOREGOING WARRANTIES ARE IN LIEU OF ANY  AND
ALL OTHER WARRANTIES, EXFRESZ OR IMPLIED. INCLUDING ANY WARRANTY
OF  MERCHANTARILITY OR OF FITNESS FOR PARTICULAR  PURPOSE.  LSAGE
FOR  TRADE. SELLER MAKER NO OTHER WARRANTY TO ANY PERSON  WITH
REGARD  TO EQUIFMENT AND FORBIDS BUYER TO REPRESENT OTHERWISE TO
AMYONE WITH WHICH IT DEALS.

2. REMEDIEZ=. I¥f Buver notifies Seller during the warranty
pericd of anv allesed defect in material or  workmanshier in
Eauirment manufactured bv Seller and returns such Equiepment to
Seller freisht preraid  fo inspection, Seller will repair  or
rerlace  such Eauirment found to bhe sa defective and return  the
same to  Buver freiaht ereraid. If rerair or rerlacement of
defective Eauipment manufactured by Seller is not pPracticables
Seller mawvw. at its aoption.  in lieu of rerair or rerlacement.

refund  the purchase price raid by Buver for such Eauipment. If
noe  defect is found by Seller in Equipment returned to  it,  such
FEauipment will be shirped back to Buver freight collect. I

Buver notifies Seller durins the applicable warranty period, if
anvy, of any failure of Equipment not manufactued by Seller (hut
sald by Seller to Buver) to conform to the arplicabkle warrantw,
if anv. by the Manufacturer of such Eauipment, Seller will make
reasonable efforts to assist Buver in obtainine remedies  speci-
Fied under such warranty. THE FOREGOING REMEDIES ARE THE SOLE
ANDN EXCLIESIVE REMEDIES OF PURCHASER FOR DEFECTIVE EQUIFMENT.

3. Limitation of Liakilitvd Exclusion of Conseauential Damases.
SELLER”S  TOTAL LIARILITY FOR ALL CLAIMS OF ANY  KIND, ITNCLUIDING
WITHIUT LIMITATION  BREACH OF WARRANTY OR OTHER BREACH  OF
CONTRACT.  NEGLIGENCE  AND STRICT LIABILIY IN TORT. FOR LOSE  OR
DAMAGE ARISING QUT OF. CONNECTEDR WITH OR RESULTING FROM EQUIPMENT
MANUFACTURED OR  S0LD. RBY SELLER, R THE  PURCHAZE. WEE  QF
PERFORMANCE THEREDF, SHALL IN NO EVENT EXCEED THE PURCHAZE PRICE
FAID FOR SUCH EQUIPMENT. IN ALDDOITION, IN NI EVENT sSHALL SELLER
BE LIABLE TO BUYER OR  THIRD PARTIES FOR & ANY INCIDENTAL,
CONTINGENT. SPECIAL OR CONSEQUENTIAL DAMAGES.  INMCLUDING WITHOUT
LIMITATION L3 OF  PROFITS S OR REVENUE, LOSE OF USE OF  THE
EBUIPMENT, COST OF CAPITAL OR CLAIMS BY BUYER, BUYER"S CUSTOMERS
OR - OTHER  THIRD  FARTIES FOR  DAMAGESZ RESULTING FROM - PROFPERTY
DAMAGES OR PERSONAL  INJURY.

(c) 1922 Disital Microswvstems. Inc. ‘ Releases 07/15/82
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1.4 Svstem Registration and Update Information

e Seese e svae Geces Beesn evese Feeet St Seves 4eete mmesm Geere Bowrs Goase e — [repe———

Enclosed with  wour swvstem diskette is a CP/M license
aareement and registration card. Please return these directly to
Diaital Research to receive their update information.

In arder to receive IMS hardware and software dinformation.
and to establish warranty. rplease +i1l out and return this rase
tos

DIGITAL MICROSYSTEMZ, INC
1755 Embarcaderao
Dakland, A 24606

ATTN: CUSTOMER SERVICE

.You can g@et the model and serial rnumbers from the back  of  the
cabinet. The CR/M serial number is written on the diskette.

NAME oo © MODEL NUMBER —oooo_o_
COMPANY _ e SERIAL NUMBER — oo
ADDRESS — oo R CP/M SERIALE oo
PURCHASED FROM e

DATE PURCHASED oo e e

[oo )

(=) 1982 Disital Microsvstems. Inc. | leleaséa Q7 /1L5/82
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1.5 Service Infarmation

The IIME-24 caontains no user serviceable parts and must ke
serviced anlv bv vour dealer ar the factary

Anyv  OME3-24&, - whether rPurchased from a Dealer or from  the
factorys. mav be serviced at the factory by Following this
Procedure.

1. Call DMS custamer service department (415) 532-3624 to ask for
a Material Return Authorization (MRA) number.

2o Fill cut a copy of the gservice form included in the F011amin9'
pages of the manuval. Be sure to Fill in all of the blanks.

2. Caretullsy rackasge the IME-24 in either its original aor ather
suyitable container. ‘

4, Label the carton as followss

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

CAKLAND, CA 94606

IMZ will accert no machine returned to it freisht collec

I+ wour machine dis in warrantv. and vou  have returned wour
reaistration form. that +fact should be established at the time
vau receive wvour MRA number. Warranty machines will be returned
freight pPrerpaid via UPS. I¥ wou want a different method of
shirment, specify on the service form. and the machine will he
returned freisht collect via that method. There is no charse for
warranty service.

The standard charse for out—-of—~warranty service is $250, Your

repaired DMS-286 will be returned collect for the repair charse and

freight chargee via vour specified method. You mavy pre—pay  the
service charge to aveid carrier surcharee on collect shirments.

ANY  MACHINE. WHETHER IN OR QUT OF WARRANTY. THAT HAZ BEEN
DROFPED. PLUGEED  IN TO THE WRONG VOLTAGE. 0OR OTHERWIZE ARBUSED
WILL BE FIXED AT TIME AND MATERIALE RATE. BE SURE THAT YOU HAVE
INCLUDED  YOUR  TELEPHONE @ NUMBER.  SINCE NO WORE  WILL BE DONE
WITHOUT FIRST ADVISING YOU OF THE FPRORABLE CHARGE.

A charge of %100 will be made "for no trouble found" svystems. to
caver test time and handlina. ' : ‘

A1l repair work carries a &0 davy warrantys prices and procedures

are subdect to change without notice and should be verified when
vau,rj:"1VE wour MRA.

() 1932 Digital Micrasvstems. Inc. ' , Releases Q7/15/382
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SERVICE REGRUEST FORM
MRAE

- NAME e e e e e e e e e st e s s Date Returned o

COMPANY —_ ——— Svetem Serial #

ADDRESS -

CITY e . ETATE o ZIF
TELEFHONE e

| SHIPPING INSTRUCTIONS:

LIPS GROUND o ' , PO
LPs BLUE —— : . - Check Enclosed? .

- EMERY e e OVERNIGHT SERVICE ..

FEDERAL —— OVERMIGHT SERVICE .
EXFRESS :

OTHER - ——

BRIEF DES:RIPTIﬁNFGF FROBLEM:

DIGITAL MICROSYSTEMS. INC. 1755

() 1982 Digital Micrasvstems, Inc. o ‘Release= Q7/158/32
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2.0 INSTALLATION

2el Voltase Installation

Check that the 113/72320 1ine valtase selectar swifch: which
ig Tocated adiacent tao the power cord at the rear of the cabinet.
is set to the correct voltase. The visible valtase indication on

the switch should ke the valtase wou are running. The DMS-324 -
aperates an  either 5S50Hz or &0Hz S withaut switch selection.

Check that the ON/OFF switch is in the OFF (down) position  and
attach the power cord to the back side of the cabinet.

2.2 CRT Installation

Uee the RS-222 cable to connect wour CRT ta serial port O on
the station. Loaoking at the rear of the unit. this is the lower-—
maest and rightmost RE-232 (DB-25) socket. Check that wvour CRT is
set far P600 baud, 2 stop bits, "space" paritv.

2.3 Printer Installation

I+ a rarallel printer is to be connected to the DME-2&4 it
should be connected to the centronics connector on o the  rear
Ppanel. A serial erinter can be connected to anvy serial port.
Lookine at the rear. portZ, the default serial printer port., is
the uppermast and rightmost RE-222 soacket.

2.4 Power On

Turn  the Power an. The red lTiaht on the Fwﬁnt of the unit
should show. You should be able to aet inta the PROM monitor by

rressing in the "INTY button. then pressing and releasing  the
"RET" button. then Ffinallw releasing the "INT" button. The DMS-
24 should resrond with -

ME-24 Hardware Monitar
2086 ~ Versian meme = (0) 1982

an the score
&

If this dogsn’t happen check all the connectioans
and cahle s

‘E’riu
as this indicates a hardware problem of some saort.

(c) 1982 Disital Microswvstems, Inc. ‘ Releaser 07/15/32
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2.3 HiMet Installation

Before pProceding with this sections. wveritw that the FROM
manitor is working eraorercly by Following the procedure in section
g I+ this is wour first IME-24 station read section 2.3 and if
necessary  install +the bootstrar eroaram and CP/M-8&6 on wvour
Master Computer hard disk.

lse an RE-422 cable to connect the station to the main HiNet
cable. Flua the cable inta the rishtmost sacket on the back of
the unit. .

Ver-ify that the network master computer is aperational.

Turn the power on. The red
&

ight on the front panel should
slow and the network sign—an mes ) ‘ '

1
age should aPpeart
Network User Name =

I¥ this message does not appear check wvour cables and HiNet
node with a known workineg station, 1if possible, Mext refer to
chapter 3 and use the PROM monitor to help determine what part of
the hardware is not functioning. ‘

If this messase dogs appear then twpe in wour user name and
crtional Passward. IFa correct mame and password are  entered.
the CP/M-26 environment is now available to wou and the CP/M-34
promet '

A
should  appear. The ASZIGN command mavy be used to chanae the A,

B, T and I disk assisnments from their default epartitions to
those desired. ‘ : ‘

() 1922 Digital Micrasvstems. Inc. " ‘ Releases QO7/15/32
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2. CP/M-26 OFERATING SYSTEM

o - .

.1 Overview’

ZP/M . stands for "Control Program  for Micracomputers." The
"a&sY refers to the Intel 2024, the microprocessor chir on which
the IMZ-84& is based. CRP/M=-S6  is an  aperatine swstem that
manages the resources of an 20286~based micracompPuter to make them
convenient to use. This operating swvstem is described in detail
in a set of reference manuals provided with the purchase ot
DR/ M-26,

 The primary Purpoase of CP/M—E&Ais to handle disk +files, and
it can handle all of the twvres of disk swvstems that are
= 11w or via HiNet.

connectible to wour OME-246 Taca

CR/M-26 file names consist of twos Parts——a Yprimary
name"  of up to 8 characters, and a "secondaryw name" or  "file
tvpe" of up to 3 letters. The two rarts are serarated by a
period,. The followine file twpes are used  for special

Purpases hv pParts of the CP/M-86& systemd

ASb source file for ASMEG (the CP/M-26 assembler)
H26 obdject file produced bw ASMS4E
LET listing file praduced by ASMI6
2YM svmbol file produced bv ASMI4
CHD command file eproduced by GENCHMD or LMCMD fFile
SUR source file for SUBMIT command
, Most programming lansuase or applications packases use
some set of File tvpes for their own  PUrPGSEs. T avoid
conflicts - in setting up  their. own conventions for  file

tvring, users need to be aware of the conventions in effect
for the software thew use.. »

CR/M-326 is divided into three mador componentss
(1) CCP - Console Command Processar

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

e - (where "x" dis  the currentlwv  active drive)

The wuser mav then tvpe. a command. terminated bv a carriase
return. The CCP has the following built—in commands:

DIR [filemaskl Display directorw entries

ERA filemask o Erase file(s)
REN newname=aldname -Rename file
TYFE filename ‘ Displaw an ASCII +File

LSER R . Login to user area n

() 1282 Digaital Microévstems: Inc. : - Releases O7/15/782
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I¥ the wuser twvres a name that is nmot a built-in commarnc
the disk directory is searched for a CHMD file bv that rname.
I+ Ffounds, the file is loaded into memory and  the command is
executed,. This ¥file mav ke an application program +From  any
software - swvstem. The commands supplied v DMS are described

in section 3.2

(2) BINE — Basic Disk Operating Swvstem

Tﬁe B controls  disk allocation and the readins  and

writing of sequential or random records  an a disk. It

alse provides the interface between user applications and I/0
devices and manases the allocation of files anpd directories.

(3)'5105 ~ Basic I/0 Svstem

The BRIOE controls the actual readinsg and writing of
particular tracks and sectors on a disk. Each computer
manufacturer who supplies CP/M-24 normally rewrites the BIDE  sa
that DR/ M-2A will oaperate gy its pParticular hardware.

Diaital Micrasystems” version of the BIOS enables communication
with HiNet as well as establishing a link between the hardware
and CR/M-S6A, o

F.2 CP/M-324 commands

o voren e

“Standard CR/M-26 commands

e el

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

ASME6 £ilename . CP/M-S4 assembler

poTas Lriltenamel CRP/M-346 dvnamic debuaser
DLMF Filenams Displavy a binarv file
ED filename ‘ CR/M-26 editor
GENCMD FN Parameters . o Ranvert H246 to CHMD file
LMZMDY  FN parameters Canvert L-—module File to CMD +ile
PIF fcommandl File caopy utility ' :
STAT ‘ File status atility
CSUBMIT filename o Bubmit utilitw
SUR sed in conduction with SUBMIT

GENDEF FN Parameters . Disk parameter table seneration

Py
[
-—
i)
o
in
m
ws
[
~
~
Sole
i
~
Fax]
2

(c) 1982 Disital Micrasvstems. Inc.
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Digital Micraosvstems CF/M-36 commands

Posot onss somt tmtet sosns Gress Bomet wemss e v saas Grose some owees soms desen Summs e wmeve.

These Ffiles are supplied with all IME-24 svstems, and are
available onlw on DMZ equipment. ASSIGN is described below, while
the other 2 commands are HiNMet commands and are described in
section 4.2. '

Command Descrirtion

ASSIGN. L[disk devicel Assian disk device to AR CoDE.FaG, ar H
WHO Find out whao is logged anto the network
DIRNET List names of rartitions on the shared disk

LOGIN ~ Login under another users name

0
[
2=

Relea 07/715/8%

() 1?32 Diaital Micrusvstémsm ITrnec.
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Assian a CP/M disk to a storase device

Commands ASSIGN [disk devicel

AZSIGN is used to assisn a CP/M disk
(A B, Cy0,E,FyGaH) to a storaase devices
or- the printer (F) to anm outeput rart.

Araumentss
disk A, B, C, 0, E, Fyo Gy H (A CP/M-26 disk name) ar P (Printer)
device HiNet Partition name ' .
PORTO, FORT2
FORTF (parallel printer part)
SPOOL. (HiNet spooler)

I

CR/M-26 drives A-RB.C,  and O normallsy default on Togin to
specitic HiNet rartitions.  and the CP/M-2& LET: device will
normally  default to  the HiNet spooler. ASSIGN is used to
change these defaults when necessary and to  connect drives E
throuah H.  iFf needed.

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

Any drive can be "unassianed" byv assianins it to LAY, Far

example, the commard PASSIGN D Us" makes the D drive

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

I+ wour DMSZ-26 has more than 254K bvtes of RAM. wvou can use
the tor 256K bvtes as a "dishk." The solid state "disk" rartition
name is UWLTRAO.  This name is built in and cannot be changsed. Faor
examprle, the command "ASSIGN H ULTRAO" makes the last 256K byvtes

of  memory look te CRP/M-246 like the H drive. fAssigning a drive
to memary and copving proaram overlay files ontoe  that drive:

makes pProgram  chaining operations run at solid—state memary
speeds instead of rotating—memory speeds.

The ASSIGN command can also be used to assisn  the CF/M-24
LET: device to different output ports. For ewample, the command
"AZSIGN P OPORTP" will assisn the printer to the parallel port.

The 4 different printer drivers which are supparted bv  the
AZEIGN command are as fFollows: S

PORTO & serial port O — This is the standard default console

part.

PORTZ = serial part @ - This is the standard default serial
Printer port. :

FORTF @ parallel port — This printer driver should he used

i¥ vou have a printer which uses a
parallel part interface. ’

(=) 1922 Disital Micraeswvstems. Inc. Releases Q7/15/82
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o uyse the HiNet spooler, the LITH
should be assigned to SPOOL
tion 4.2).

SPOOL ¢ spooler - T
al

(see sad

(c) 1922 Disital MicPQEvstems;'Inc. Releaset Q7/15/382
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Bome examples of the ASSIGN command are shown belows

 ARASSIGN A TOOLSSéE ¢ Assian A to HiNet H
P Assisnment accerted. : partition TQOLS2é&. H
POAXASSIGN 1 Displaw current H
. ' i assianments. i
: Dislk Assignments -
H A TS24 HiNet S12K byvtes H
: R APF1 HiNet 256K bwvtes :
H [ ACCTG HiNet iM byvtes i
: ju Unassianed :
. E Lnassianed _ 8
: F MT2& HiNet 236F byvtes .
" [k} nassianed ‘ e
H H Ul tran Memory 286K bvtes H
¢ Printer assigned to PORTZ (serial part 3)  H
POARASSIGN © USERLA 1 fAssian O te HiNet H
Y Assianment accepted. : rartition UWSERLA H
t AASSIGN D' PRIVATE ¢ Assian D to password:
2 . . : protected HiNet i
¥ Enter Password: HIDE (pPsw not echaed) ¢ partition PRIVATE. H
P Assianment accepted. . H
OAZASEIGN P OPORTR : Assian the printer &
Y Assianment accerted. H to the rarallel port:
! AXASSTGN : Displawv current :
H v ¢ assisnments. 2
5 Oisk Assignments e s
: A TOOLSEA HiNet - S17K bvtes :
ﬂ B AFP1L HilNet 256E bevtes .
: o LZERLA HiNat . iM . brtes :
H n FRIVATE - HiNet S12E byvtes 8
: E Unassianed H
H F MT24 HiNet 2E8AK hvtes '
: G Unassianed , '
th H Ultrad Memor 234K byvtes H
¢ Printer assigned to PORTP (Parallel part 2) &

ot camta tunst so0ss sonce - — s coves sone

Q7715732

-
T
—t
w
&
in
1
2z

() 1?82‘ﬁ19ifa1 Micrms?stems3‘lnc.



DM=-26 Users Manual Fage 2~7

3 SByatem Initializatiaon

3

This section describes the sters reauired to install the
boststrap  pProgram and CP/M-26 on vwour master hard disk. IF  vau
alfready own  one  ar more DMS-26  stations  wvou  have  probably
allready done this and maw skirp this section. Derending on what
previous  equipment  wvou o owne,  vow will Fall inte one of the
following three catagsories: :

1. You have no CP/M=-20. You will need to install CR/M=-20. and
the bootstrar program and CP/M-246 for the DME-24. See section 3.3
of the DSC—2/D2C~4/HiNet Svstem Manual for instructions on how to
install CFR/M-20. Next, follow the instruction given below ta
install the bootstrar progsram and CR/M-26 for the DME-24.°

2. You have a master runninsg CRP/M-20, but not the bootstrae
praaram and CP/M-24& for the IIME-24. You will need to install the
bootstrar program and CR/M-2846 Ffor the DMS-284.

Z. You have a master running CF/M-20,  and the bootstrar prosram
and CP/M-2& for the DMS-24. A1l wvou need do is plug in wvour DMS-
26 and turn it on. (This is probablw the case if wou allready own
one or more DMZ-246 units.) You can skie the rest of this section.

How to install CP/M=-86 on veur HiNet master

1. From the master, run allec to create a eartition where wvou
will store all the CR/M-8& utility prosrams. It should be D12k
(i.@. size 2). You misht want to call it "cpmBé&Y. Alternatelw,
wvou o omavy want to store all the CP/M-846 utility eprograms an wvour
svstem partition. In this case make sure that weu have about 400K
free in yvour system Partition.

. Froam the master, use the utility "users" to create new HiNet
user name(s)  which  include the above prartition as one of  the
default partitions (praobably on logical drive "A"). /4 aj% 2

2. Rebonot the master to activate the new partition a]lmcatiﬂn,
4, Make a copy of the orisinal CP/M-286 diskette. You  should

only use the copvw to work withs use the master onlv to make more
COPLES. If wou will be making many copies wvou masy want to make 1
copy of the original. and then use that copy ("working master™)
to make the working cories. This wawy the origsinal master won’t
get used as much. Write-erotect all the cories aonce thew are made
By removing the fail sticker. : '

H. Copy - evervthing from the copy of the CP/M-24 diskette into
the new CP/M-384 partition.

fia Erdpra——hetun iMet ber bootinag the master off of a fFlappy
diskette. This can be anv diskette as lons as a) it can be boated
froms b)) it can be written tos and o) it has the "assign" utilitry
on it. :

() 1982 Digital Micraswetems: Inc. Releases O7/15/782
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7. Malke sure  the diskette is assigned ot logical drive " "A",
then assign lagical drive "I" tao  the CR/M-2464 partition on
the hard disk {(e.a.

A assiangélgicpmaé
)It

2. Install the CP/M-26 bias in the prorer pPlace on the master
hard disk bv submiting the file "makdmsB&.sub" (e.a.

A JEsbmit)di makdmsat,
The "di" hefore the "submit" command is not necessary if wvou have
the submit utility on the florey that vou booted from.)

g Firnallv. re—boot  the master ("bring HiNet baclk up') .
Plua  in wour DMS-86 station. and losin. (See section 2 of the
OME-246 HiNet Station Manuwal.) '

Releases O7/15/52
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Zud Error Messaaes
CErrars can be caused few hardware malfunction,
software malfunctian, or improper use of commands. This

section suggests some courses of action te determine the nature
of the problem and an approach to a solution.

BOOS Err on =iSelect

A drive "=" other than AByuvwe or H has been selected.
Press return or CTRL-C to return to the command pProcessor.,

BOODE Err on xaR/D

The director+ on drive "=" has chanaed since the

directory was last accessed. A warmboot (CTRL-C)  will
reload all the directories, :

CALL erraor

A non—available RIOS feature has been reauested, or Aan
attempt has been made to access non—existent hardware. Lise

a warmboot (CTRL-C) to return to the command Processor.

HALT error . v
Arn attemprt was made to execute a HALT instruction at  the
address . printed. Hse a warmboot (CTRL-Z) to return to the
command Processor. ' '

INT error :
Bad interrurt. . An interrupt has occured, but the wrons
vector was used. This usuallv indicates a software error.
Use a warmboot (CTRL-Z) to return to the command processoar.

() 1282 Diaital Miérﬂsvstemss Inc. Releases Q7/15/82
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2.5 Coantents of HiNMet 26 distribution diskette

Standard CR/M-26

File name
ASMEL. CMD
OOTS6. CHMD
DLIMP . CMO
ER CHD
GENCMDL CMD
FIF.CMO

- BTAT.CMD
SUBMIT. CMD
GENDEF. CMD
MmO, CMD

commandss

Descrirtion

CF/M-26 assembler

CP/M-26 dvnamic debusaer
Displav a binary file

CR/M-26 editor

Convert H3& to CMDO File

Fite copy utility

File status utilitwy

Submit utility

Disk rarameter table generation

C Zonvert L-module file to CMD file

Digital Microsystems” CP/M—B@ commandss

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

QOther Files:

- File name

makdms8é. sub
wrun. com
submit.cam

zeraboot. cmd
CPM. 8718

Destriptian

Assion disk device to AsB»CsTsEsF»riGs ar H
list mames of partitions an the shared disk
Find out who is logged in to the netwark
Login under another user name

Descrirtion

Submit file that installs CP/M-24 aon the
Master Computer hard disk.

Write to hard disk partition O from a +ile.
sed bv "makdmsS8é&.sub" to write CR/M-34 an the
Master Computer hard disk.

Submit utilitvy. Used to submit “makdmsSé. sub”.
Bootstrar code for DMS-24 stations. '
CR/M-24 for DME-264 stations.,

(£) 1982 Disital Microswvstems, Inc. - . Releaset O7/15/82
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b CP/M-26 Memorsw Allocation

: 2084 :
H Interruprt u 1,024 bvtes
: Fage :

QOO00OH

QOZFFH

00400H & FROM : 512 bvtes
- OOSFFH ¢ scratchead 2
QOAQOH & CoF VAN
‘ H and H
2 ROOE 2 S
QZ2FFH ¢ : Arproximately

188

e V-7 A CP/ M-S 5
: bvtes

Q2F00H

Appraoximatel~ OIFQ0H o
JEFEE

13 l‘t“‘l‘ll -23  s» 'ﬂl’*ll'lt—l SE sE Z2 sz 88 sz SE¥ 3¥» 38

SFo0

: 760 FF

: Transient ‘

: Froaram //////59_-~ —

i Area /2 f

H e

: TFEFE 17T

) o F o ok (o
FEQOOH : 2 Lmifnj;»£?7 77

: FROM : 2, 192 bvtes

FFFFFH &

The memory of the DOMS-84 is divided inte Ffive different
blacks. The fFfirst 1024 bvtes (addresses Q0000  throuah
QOZFFh)  are used as the 202&46 “interrupt pase". The next H12
bvtes are used as a scratchead area for the PROM. The ne=t
section  of memory  (arPproximatelw 18K bvtes) dis occupied  bew
CR/M-24. AT memory from the end of CPR/M-24& to the end of RAM
(ar to address FFOOQ., whichever comes first) . is available for
user  programs and  data. The last 8,192 - bvtes af the
1,048, 574-bvte address spPace (FEOOO throuash FFFFF) is qccupied
bv the PROM. ' : ‘ o

The CCF  and BOOS partions of  CP/M-26 accupy  memory

S (e) 1982 Disital Microesvstems, Inc.  Release: 07/15/82
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locations 0QOQO&Q0K  throuah Q22FFh. The BIOE oaccupies . the
space’ fFram  O2P00h throuah arproximatelw OSFQOH. (The end of

BIOS derends on which specific version of the software wvau haved)

Under normal circumstances. the only matter of concern is

whether or nat  wou  have enouah memory available to run the
arplication —ou wish to. I¥ wvou don t. . <vou will see the error

messase "INIUFFICIENT PMEMORY® when wou trv to run wvour Prosram.

aset O7/15/8%2
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4, HiMet aperating swvstem

4.1 Overview

The IDMIS HiNet svstém is a high speed local compPuter

netwark. The network uses a shared disk swvstem for data
storame, and a singale cable For communication. A HiMet

swstem consists of a master computer and one or more stations.
The master pProvides control of the network communication  lines
and interfaces the user stations (and opticnally a usear
connected  directlw  te the master coemputer) to the shared disk
resayurces. A [DME-324& user station is a complete comPputer swvstem
in itselfs with its Intel 20234 central pProcessor, 122K to  10146K

kvwtes of memarwvy. and several I/0 interfaces. It runs under its
own Tocal Copy af  CRP/M-2464 and uses HiNet  to share the
Master station’s disk and printer. A TIMS—-2346 station may. at the

user- s ortion: have it“s own printer or other devices.

The Masters shared hard disk is rartitioned into 1 to &4
Togical units. Fach rpartition is assigned an 2 character
name and a & character password. Each partition has a serarate
directory, which can be assigned Ffor the exclusive use of one
user, or far shared use by several users.,

The environment seen by a Ctwpical  DME-34 HiNet user
station is that of standard CF/M-2&, pPlus four available HiNet
commandss

ASSTGN Lo Partitionj Associate drives with digk erartitions

DIRNET : List names of partitions on the shared disk
WH Find out who is logsed in to the network

LOGIN . Logain under another user name

4,2 HiNet commands

The ASSIGN command is described in section 3.2. DIRNET. WHD. and
LOGIN are described belaw. :

eleaser 07/15/82
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command formé DIRNET

This command diseplaws the mame of all HiNet disk partitions.

Example:
AFOIRNET
HiMet Partitions

TooL==R0 256k ADMIN 2R ACCTG 1Mea WF ‘1Mé9
TOOLSRE 254K AFFL a1k MTa4A 256K 0 MT2O0 25EK
DATARASE =EMes 2027 236K FORTRAN 254K

L e ey

This command diseplaws the ‘rames ot all users wha are

currently logaed into HiNet. It also displavs a list of atll
spoal Jobs. The users” names are Printed along with their lTosin

times and their fast I/0 requests.
Exameles
AWHD

HiNet users
User Loain Time clast Access Last Reauest Status
MASTER 10812203 10212204 read HiMet
2087 155523 17220014 : Whio ' HiNet
ADMIN 15254255 15157223 Read HiNet

oy
O
~

command Formi LOGEIN

oot eees s Siats Senee Sases Seoss Mmes Semen Semst Bneee Seme Semee $90e (mtae Suite So0st Seaes Sotee

Thié command  is used to loae into HiNet under a diFFEPent user

MAME .« - The normal Togin procedure is to boot directly o from
HiNet by powering on ar by hitting RESET. The LIOGIN Progaram
makes it pPossible to re-login under a different user name.
usually far the Purpose of assigning drives A, B, &, and I tao

new defaults.
Examples
AXLOGIN
Networlk User Name = David ,
Fassword =» - Lrassword not echoed]
Digifa1 Microsvstems CPF/M-56 BINS Version .x

Niaital Research CP/M-24 Version =.x
Svstem Generated /i

(=) 1922 Disital Microsvsféms; Inc. o - Releaser Q7/15/8%



)
o
0
Irg
S
|
EXX]

DME-26 Users Manual

4.2 Error messages
In addition +to the CRP/M-2&6 ¢rror messages described
in Sectiaon 2.3, the messaae "#3¢ Waitine" mavw occour. This
means  that the network station has not received a Pbl] from the
master station for several seconds. It usuallw means that the
master has failed. The master console mavy be consulTted to

determine the cause of the failure. "

O7/15/8%
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S. OMZ—-24 CPU Board Operatians

boret s wot snmte — 000et saem st [Spu—.

S.1 Overview

~ The bleck diagsram on  the next rase shows the maljor
caompPanents of  the DMS-24. The primary suppart chirs are the
Zilos Z20A S10/70 and CTC chips. Each SI0 chir controls twa I/70
parts. SI0 #1 controls two RE-422 ports (part 2 on channel A
part 4 an channel B)  ar one RE-222 (port 1 on channel B)Y  and

apne  Rs-422 (epoart 2 on channel A)s  SI0 #2 contraols  two RZS-222
rorts (part O an channel A and Port 2 on chanmel B .

The CTC chip generates the baud rates For the
1/ ports and aenerates real—-time interrurts at line freguencyv.

Swvatem Bus

SO — ! OO
VoLEsk - 1 VoS- 2026 ;
! S12k ! H -
: AR R 1 H -
H RAM b = :
H H : } ! =087 H
Vowith ! e
H bvte H H H - ———
i Parity | { 1 VRE—-422 TaRmil -5
—————————— ! { - e

i Vo= ) Z20A ST0 #H1Y e

H i o e e e —— =T JRE-2E32 TmRmt Ol

1 ettt L ettt bl bl
————————— H A VZe0A SI0 #2Y - (RE-232 TxRmi “
i SAST A ) H ettt
1 port | { :

H H HEEC i port P HEE A0 S T

__________ : : [ ctson sentn oowen s2000 gasms ov0on
LI ! : H
e e e o e i H

: T e

i o= 1 Z80A CTC :

] ] anes oot seane oot bams taten

Zvatem Bus
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He2 PROM moniter

When the  Power is turned on  the DIME-24 or when the
RESET switch is pressed. the DMS-84 will begin executing an SE
FROM monitor  progsram. and it will attemet to  boot  Ffrom  the
network. '

Under normal circumstances, the Monmitor is invisible tao
the wuser (even thoush it is inveked automatically each time
power is turned an or the RESET button is  deprressed). However,
when pProblems arise in either hardware or software. the Monitor
can be a great helr in solving them.

lsing the Hardware Monitor

There are twis different wawvs to interact directiy with

the Hardware Momitor. Qe method derpends rartialls  an
software Toaded into the IME-Z47s memory from an external storaae

medium——the other me thod relies entirelv on the IMI-B4
hardware : ' ‘

be on and that

Both reauire that the power to the [IME-E6
f  so

a terminal s me sort be connected to RE-2322 Poart O on the
DME-26&

The first - method is to depress the INTERRUFT
button on the front of the DMS-24. This issues a 20846 Neor—
Maskahle Interrurt . (NMI) to the 20246 and displavs the
following messaaes on the screent
NMI Interrurt
] )

These messases are printed bv the Hardware Manitor,
which  is accessed by Jumping to an address contained in
the Interrurt Pase of RAM memary (Specificallyw. the . Jump
address is contained inm the tvpe 2 interrupt Pointer area, the
four byte regsion in RAM  beginnine  with  location 0000, All
OMS  software Preserves this Jume address.) This method of
entering the Hardware Monitor can ke invaluabhle in
debugaing software. ‘and an example is aiven below. ENotes It
is  possible For a malfunctioning program to averwrite the NMI
Jume addresss,  causing the INTERRIIFT  button to senerate
unpredictable results. This in itself can provide clues -in

debtugaina software. of caurse.l

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

Push the REZSET button. This method relies entirely on
hardware L[i.e.. it should woerk no matter what, and if it
daoesnt, indicates soame sort of hardware malfunction: From
o power to a faulty terminal connection to worse...l. - When

(c) 1982 Disital Microsvstems, Inc. Releases Q7/15/82
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fixd
s
5

this entry method is used. the Hardware Monitor puts the messa

DM“ 264 Hardware Monitor
20246 — Versiaon =.xma — (2 19

o

]

ol

&
on the screen.

Mo matter which method vou've used to enter the Hardware
Monitor, ance  wvow see the "M promPts,.  wou're ready to use  the

Manitor. RBeain bvw tveing a auestion mark 7)) 0 followed bv oa
RETURN. A list af the Hardware Moenitor commands and their
meaninas should appear on the screen. The 7 command can be wsed
anvtime to refresh vour memory. A more complete description  of
each command follows.  When vou are entering commands to the
Hardware Moanitor, vl may use  the <CBACKSPACE: bay to
correct tvping errors.  and wvou may use eilther upper or Tower

case. letters.

Hardware Monitor Commands

oonee posee e Gt e aaren et peien poees poase 4oees guren Susen Soemt peesd e geume Svane Soant S9ase Seees mees Getm sunee Saven

A : ‘ ASCIT value mmdé

— s st

This command pPuts fthe DMS-86 inte a mode where the

(hexadecimal) S2II value of each incomins character From
the terminal is diseplaved (followed bv a space) rather than
the normal mode in which each character twvpred is gchoed
ta the screen.. It is uwseful in determinine exactly what charact-
ar (o sequence of characters) is emitted by a terminal
when particular kevs are depPressed. (For  instance. ME ey
current terminals  have special function kewvws which produce

asgquences of . characters when pressed.) Once the DIME-24  is  in
this modeas the'unlv way tao return to the normal mode is  to hit
RESZET, INTERRWT. ar switch the power on amnd off.

B v » Boot

— cso0s sosse dosns soven

This command causes the Hardware Manitor to attemet to

oot From the rishtmost (facine the rear) RS422 serial
port. tsina this command is eauivalent to pressing - RESET ar
Cturnins the pPower on and is provided as a convenient way  to

gscape from the Hardware Monitor and  resume normal activitwy.

C ostart. end, sea off ' ‘ ‘ Capy
Thi rnmmand copie the information uﬁntaln d in the

current SEStnnt (see the se ;ent Frefix command F) from offset

"atart" to offset 'u ﬂ“ :n th spectied ne seament “sea."
heainnine at offset "off Qe 42 ij Stk 0 Chaa

.F
C.S&MAAubqﬁ}dlzJ af {a CA/ f} 6%&{%%H%¥;&hty%? y ﬂ@2¢Q&~4)6;5\€7§ﬁ%t¢4‘

Lo N APy Chdemddeon 1 I3 e e b ame T Bolemnast 771880
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0 address Display caontents of memory

P O . e

Twvreinag I followed by a hexadecimal wvalue fFfor  address

displavs the contents of the 2346 bvtes of memory  beginnins
with the 20246 “earagraph" (l& bvte resion) containing the
address. Foar example, tryping I 2045 <RETURNS causes the 254
bvtes whaoase affset wvalues are 2240 throush POEF ta b
displaved in hexadecimal form. In addition, each bvte is
displaved as a printing ASCII character. The format of the
displaw is simteen bvtes rper line with the hex interpretations
printed on  the left and the SCIT characters on the right.
To produce the ASCII diseplaw, hish order bits are isnored, and
pericds  are displaved for non-printing ASCIT  values. Full

addresses for each displaved parasraph are  denoted in the Fform
"seament pPrefixioffset” (see the seament Prefizx command F).

F start addr. end addr. value ‘ Fill memar.

et wmern senss smome s roes s o et mers eemsa

This command causes the memory locations with offsets
ranaing  fraom. start addr  throush end . addr to be Filled with
the (one byvte) hexadecimal value. The offsets are reltative to
The current sesment (see F). - ‘

G addressh, breakeointl ' Go to address

This command causes the Hardware Monitor to execute
an 20246 JUMF FAR instruction to the eplace in memary whose Seament
is  the current seament pPrefix value (see¢ F)a and whnse
affset is address. If the ortional breakeoint is specitied, the
Hardware  Maonitor will save the byte at that address and rerlace
it kv a breakepoint. (INT 2) instruction. When a  breakroint
instruction is  encountered in the instruction stream. cantral
returns to the Hardware Momitor,. which @ replaces the
breakpoint instruction with the saved bvte, prints a messase
indicatina that a breakepoint trap has been encountered, ard
displavs the Hardware Monitor prompt. See the discussion  on

“lleine Breakreoints'" for examples of using the G command.

I port - v Input from port

This command causes a byvte to ke ineut (and displaved)
From the part whase address is part. This is particularly
usetful durine debugaing af compPplex communication pProtocols, as

it (inm copdupnction with the O command) allows status bvtes to
be read from the various I/ devices an the DMS-24.

(c) 1982 Disital Microsvstems., Inec. ' Releaset Q7/15/82
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M éfart addr., end addr o , _ Memoryw test

0n0mt esee enes Saine pases smets st $Rtte Sant Bents sorke Beeds S00as $0008 peerd sores Smmen Secng Sheee G S00es bemst oesst Semes semse sesot Suve daroq seved Sueve Maase Somue sasne

This caommand causes a simple memory test to be carried

aut., The test writes all memory locations  in the current
sgament (se¢e¢ the P command) with offsets from start addr throush
end addr with a bvte value. Me=t the test waits a shoart time,
then reads all of the locations under test to see i¥f the wvalue
has chanaed. . The value beine written besins with 0O, then
Prnuggds with 01, 02, «ww FF before rerpeating. The test

eats endlessly until wvou strike the RETURN kev. When wvou do
so, the Hardware Monitor completes the test with the Tast
value, then displavs the number of memary errors. (Anw  errars
detected will cause a display during the test as wella)

This test is not sensitive to all memory errors. however. and is
intended to be used as a quick "first cut" when +wvou suspect
memary Prablems.

I value.port ' utreut to port
The one bvte value is sent to the autput  part with

the wiven port address.

t seament Frefi=x

[ — . R

T
n
1
13
3
i)
=3
(a
0
[0

The 2026 addresses  its memory  in seaments: and a

complete address of a3 given location coensists of a lé—-bit sesment
pretix P oand a lé-pit offset 0. The 208& Farms & 2O~bit
address from these values by the formula 1&6P+0. When the
Hardware Monitor issues a memoary address to carrw out  a  Copvs
Displaw, Fill, Go.  Memory test, o Set. command, - it
normally assumes that the seament prefix is 0000, However
wou can this foerce the Monmitor to use anocther seasment Prefisx
via the P command. Far example, if wou wanted to examine the

contents of location 1FFFF, woy canld use the commandsd

P 1000 <RETURN
0 FFFF  <RETURNZ

The First 44K of memory can be accessed with  Seoment

value ("prefiz") 0000, the second &4E of memory beains with

refix 1000, the third with 2000, and sa  on$. However,
different prefix/offset combinations can refer to  the same
memars location. For example. the Hardware Monitor uses the RAM
scratchrad  in memary locations 00400 throush OOQEFF. This

scratchrad  resion of  memary can be displaved in a wvariety of
Ways. For gxample. '

P 40  <RETLURN:
oo SRETURN

will diselaw thevF{fst “Jﬂ bevtes of the 5:PafchPadv as will

() 1982 Disital Hicrosvstems»'lnc- ‘ Releasel Hf/l-/“;
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F oo CRETURMNC

0O 400 <RETURN

as will

P20 CRETURNZ
0200 <RETURN

2 address ‘ Set memory
Striking = CRETURNI puts the Hardware Monitaor into  the
Zet Memory mode. In this mode, vou maw enter hexadecimal

values directlw  into memarw in the current sesment (see the F
command) beginning at the location whose offset is address, ane

bevte (that is:  two hex digits) at a time. While +woure in Set
MEmary mode s striking the LEPACES bar will disrlav the
current cantents af the next bwte in memory and let wou enter
a new value  for it Striking <RETURN: causes the Hardware
Monitor to leave the Set Memory mode and return to the wan
promPt to await wour next command. {(See also the "Twvee" command

Ta)
Far instance.
T S 4000

displavs the contents of location 4000 (relative to the current
seament prefix) in the form

{nH

(assuming the bvte happens to have the value "30  hex")  and
Teaves the cursor ta the right of the "i'. You mavy now tvpe a

Pair of hex digsits to specifv a new value for this brte.
S0 4F

If wou want to g0 on to the next byte, strike the

SERACE> kar after entering the new value and the contents of
the next byte (offset 4001 in this example) will aPpPear. Yooy

can  then enter a new value for it (or twvee a CSPACED to leave it
as is). and so on as far as wou want to g@o.

508 4F OD:FF 29: 34 ven €tC .a

Strikine CRETURNZ stors the process. and returns to the 3" promet.

(z) 1982 Disital Microsvstems, Inc. Release: 07/15/82
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Twre into memory

The T command provides a convenient wav to enter a
string of printine “h&rjlttri¢lﬁiu METIr Y W After wou  twpe T
CRETURMNZ i TesPonse —tn '&” t. all characters wou enter
Froom the kKevboard (uP to the next <RETURM:) will b

entered directly inte consecutive bytes in memory. The +First
“character will a@o into the loacation which was the tareaet of
the last Display or Set orPeration. Ta see how this works,

trv  the Fm]]omins saquence of events.
P A0 CRETURNZ
PR 7000 CRETURN
7000
¢ TAXRETURNZ
abcdefahidkimnoparstuvwsy 2 TRETURNG
D 7000 CRETURN
and  laok at . the AZCII Part 0? fhe displaved resion. You will
see the alehabet stored in the  twentv—six  hbhwvtes at locations
QOADE 7000 tlruunh- 004027019 (that is, addresses 07400 throuah
O746£19) . .

W ‘ , 0 Write dinitial values into memory

scrat)
will
hasn”t
unused

" | ' ‘ eXamine resisters

The X command shows the contents of all of the 2B02&7s
registers at the time of the lTast Non Maskable Interrupt  (i.e
the last time wvou pressed the INTERRUPT button on the Front
af the OMz—24) . This is an exceptionally valuable
feature for debussins svstem software. For instance. suppose
vyou're workineg on a8 programs.  and it apepesars  to oao into  an
infinite looap.’ Hit the INTERRILIFT . button, then twvee X

SRETURNY  in response to the ":" prompt. You®ll see something

A]ike

Flags.AX. .BX. ... 02, D5, .88n uE5. - IF.
Q214 000z 2E00 ... 24ZE 3736 ITF0 237346 100R

showing the values of the S086 registers at the time !

interrupted wour malfunctionins Prosram. The Code Seoment

register OS5 had the value 343E, and the Instruction Pointer

(c) 1982 Disital Micraswvstems. Inc. ‘ Releaset 07/15/82
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had the value 1COR. This tells wou the Peéion atf vaur proaram
which was heing executed. Yoau can instantly get a look at  the

stack wour Program was uwsing by Diseplaving the region at seament
Prefix va]uc A7F0 (the Stack Seament registers contents) and at
the offset shown For the Stack Fointer.

The X command alsa lets wou chanse the cantents of the
2026 s registers. You'll notice that no "2 praompt arpears after

vau've done an X command. Instead. the Hardware Monitor . has
entered the Set Registers Mode. You may terminate this mode by

hittina the TRETURNZ lewv: wou mav scan (from ledft to risht) bv
atrikinge the <SPACEY bar. and wvou maw enter new values inta  the

registers bv simely tveing the hexadecimal value vou desire.
Fallow gach new value with a CSPACEZ iFf wou want to continue in
The Set Reaisters mode, follow the last wvalue wvou want to

changae with a <RETURNI.

Notet  IF wour  proaram has overwritten the twee 2 interrupt
pointer area in  low memorvs, hitting the INTERRUWFT buttorn will
not have the desired effect.

" | | ~ Help

llee the 7 thmuﬁd fto see a summary of the Hardware
Monitor commands. ‘

f.oad Int&i Farmat Hex file line

o s voame — an oonse oo sonss

As - an -aid to svstem developments  the Hardware

Moanitor will Twad programs  from the RE232 port which is’
normally connected to a video displav terminal. Each
response  to  the ":"  prompt  that besins with a colan is
interprreted a8 a strina of 2024 instructions and/or  data
written in the Intel 20246 Hex file format. Such  a  Hex tile
contains both  instructions/data  and address desisnations. The
Hardware Monitor loads these strings of instructions/data  into
the desianated portions of memory. To be moare specific: when
the Hardware monitor receives the seauence of characters

CRETURND .  <LINE FEEDX, R e it intereprets the rest it the
line as a line from an Intel 2024 Hew fFile.

lsine Breakpoints

The Hardware Monitor has a Breakeoint facility for  use
in software debussings. Too use it, use the second arsument of
the Go command to  desisnate the eplace where ~wou want the
interrurt to  occur. The Hardware Monitor will © insert a,
Hinale Bvte Interrurt instruction (20 hex) at that  point  in
wour  Program and  save  the bvte that was  there. The +irst

araument of the Go command desianates the roint where wou want
gxecution to  begin. When the Sinsle Bwte Interrupt instruction
is S encountered ey the 2024, control will ke transferred to

(c) 1982 Disital Microsvstems, Inc. Releaset 07/15 VE-wl
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th dware Momitor. the saved bete will ke rerlaced, and the
s H

lp -T

w o

Har:
saae
Breakeaint Trap

will be displaved. Now wou can use the X command te see the
state of the BOR&67s registers at the time of the breakeoint.

Resuming emecution aFter hitting the INTLRRHFT buttan

— [ —— et oo Seont S0ot gunre s st ovage Sosat soses

As  described above; when wou o hit the INTERRUFT
button (assumine that lTow memary has not been oaverwritten). the
Hardware - Monitor takes control. allowine wvou to inserect  and

chanae the D026 s reagisters and MEmary . To resume
emecution after a Non Maskable Interruet, oy must use the X
command  to see the values aof the Code Sesment resister (let’s

call  this “"CS—-value") and the Instruction Pointer (IP-valus).
llse the P command to set the seament pPrefix tao CS-value, then

tvpre G IP-value toa Jump to the instruction that was to be
carried out ne=t.

Additional Notes

» During the executiaon o the Hardware Monitor,
hardware  interrurts are disabled. If wou are using a version
of  HiNet that throws a station ofFf line if palls are not
acknowledaed, wvou will prabably be thrown  off the netwark,

(Mate:s This will not haerpen iFf wvaou are using versian 27 ar later
HiNeat.)

The Hardware Monitor occuries the tor SE bvtes of the
20246 address  space at all times. This means that in a [DOMS-24
with a  Ffull Megabwvte of RAM, the topr 2K of RAM  dis  nat
accegssible, Teaving only 1,040,284 addressable bvtes of RAM. The
method of interfacing the 20284 sections of the hardware to
the Z80 I/0 chieps is proprietary and utilizes a "write" inta PROM
address space to trisser a reset condition in the I/0 chips.
Peculiar results mav ensue after a malfunctioning ° Praosram
runs  wild and writes sarbase into the entire address space.

S3.32 Memory manasement

: © Your  DMS-26 will have between EGLP and 1024 bvtes
of dvnamic RAM,. all af which is addressable via the Intel 2024
i

seamented addressins scheme. However,  if vour DMS-24 has the
+Full 1024k, the last 2K will be lost  to  the PROM monitor
hecause  address in that ranse fall in the rart of the address

space ococupied by the PROM monitaor.

=4 quth clock and timer

(c) 1922 Disital Ml-ruq rstems. Inc. ‘ ‘ Releése: U7/i”/~;
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All timing an the DM“ —-=& is derived Ffrom a 14,7454
MHz crvstal driving an Intel 22284 claock. The cutput is divided

into intearal parts tao derive all the neccessary freauencies.
For ewample, it is divided kv 2 for the 9 MHz 2086 and bv 4 to
provide 4 MHz for the Z820A ZI0 chirs. A Zilos CTC chipr is
used to senerate the baud rates for the I/0 ports.

3.5 SI0HL and SIOHZ2 - Serial I/0 ports

The DM-~nF has two RE-232 ports, oane RE-422 port, and a

fourth rort that can be Jumper—selected to bhe either RI-232 or
RE—-422 (see Section Lo2 For JumpPer connections). There are two
210 chirs connected to the internal bus ard to edae
cennectars., One  caontrols  twe RE-Z222 ports via EIA RS-Z22 and
Re-422 sianal receivers and drivers. The other controls  two

RE-422 ports or one RE-232 and aone RS—-422.

Each pPort can be accessed separatelw by usina  the
followinag Z-20 port numbers : ‘

Serial L/0 20246 data eport 2024 command port ﬁtandard Ise

SI0 1A ‘ 20h 2k network RE422
- ' or REZ2EZ part 1

SI0 IR 240 240N consale REZ22ZZ2 port O
araux net RE422

210 ZA 20Oh w2h A Rﬁgfg part 3
510 2 | 24k | @&k printer REZEZ part 2
Warnina: the method used to emulate Z20A 519ra15 for the
=210 chiprs is  pProprietarsy and fundamenta to  the correct
operation of the svstem. The user should view tha parts strictly

as S04 I/ ports and not try to reproaram  the SI0 chies
themselves ' ‘ I :

S.6 Parallel 1I/0 ports

Tws S-bit rarallel ports are provided on the DMS-S6.

Bath are bBidirectional. Qnes . referred. to as  poart P is
tvrically used to connect a rParallel  printer.  The others

referred ta as the SASI pPort, is desianed for connection to A
Tocal disk unit. ' '
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These ports are addressable as Follows:

20246 Fort Address INpPut function C OUTeut function

P SASI data read SAZI SEL strobe

20h Parallel Ports , SAST. ACK strabe

Status Bwtew SASI data write
Ch Fart P data read Port P data write
PEh SASI software reset Fort P AUX strobe

# The Parallel Ports Status Brte cantains information on  the
status of both port P and the SASI port. It is Taved out as
shaown below. S

it 7 bit & Bit o - bit 4 it 2 kit 2 Bit 1 kit O

oot oo ~— o camts e Gt dame 4 et Sesad $a0d s G0R0S Samnt Semte P4t S00dg S0t Aot RS Gemtm Serme Soeim S4eds S04SS S4004 aase Sreas SEet darmm Seitt Sr4i4 sabes Biate Masm $4ses Somas Soeet

i Part P Poart P | Part P
i Aux Stat Stat 1B | Stat 1A

TAST
i

+
et
~, L
1
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5.7 CTC -~ Raud rates

— s o tonsa

In normal oreration. the serial 1/0 ports are intialized as

Faort 0 - RS-222, 2600 paud

Fart

00 khz

Fort 2 — RS-2322, baud

DEQOQ

Fart & — 24600 baud

Port D00 EHz (not available if

To  change the baud rate of a serial I/0
necessary  to reprogsram the arpropriate channel of
This is done bwv sending  out two bwvtes on an
corresponding to the CTC baud-rate senerataor for the
Port.

CWARNING: THERE MAY RE ERRGRS HERE. 1
| Baud rate

2400

I/0 part 2024 pPort

Serial

O [SI02A,CTCL]

24k
1 [SI0IR.CTC2] 2Ch 4200
2 [SINZR.CTCO] 28h 2400
‘ laza
1200
HOO0
=00
1104
3* To azt 110 baud. wour must alse send  the
Q4h, 240 to  the appraopriate SI0 channel s

FPaort 1 ds. JumpPer

Poar-t.
the CTI
SOEA

cserial

twa
command—part

it is
chir.
Port
I/

Commarnd beES

enres ovess s mant Sevm wetes Surms soene davme Souke St

S5h. 040
S5h . O3h
S50, 10h
S5k, 150
S5h, 200
S50 400
B85k, B0k

S5h, 174

bvtes
(aee

T

fFollaws:

selected)

Section 5.5 far

For

the =

exampPle

Following 8086 instructionss:

2I0 port addresses).

to set P@Et O S50 28, CTC 131 ta 200 baud,  execute

follows

mov AL, S5k SCTC ctrlidisabl ints,counter mode,rising
out 2Ah.AL  $send ctrl bvte to CTC, channel 1

mov AL, 200 stime constant for CTC

out 2Ah. AL

T
Full

set

Paort 2 LSI0

ssend time constant to CTC, channel 1

2B, CTS 01 te 110 baud,  ex the

awing 20246 instructions:

sand 2 bvtes

mov Al 040 3

aut P&R.AL 3 to BI0 ZRUs

mov A, Q40 3 Coamima

out 2L AL 3 port 4 :

mov AL S5h sCTC ctrlidisabl ints.:counter mode.rising edae.to follows
out 22h.AL 3

(2) 1982 Disital Microsvstems, Inc. Release:
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mov AL, 300

stime canstant for CTC
out S2hk.AL  3se

end time constant to CTC, channmel O

ooine 64000 et (s S Seaas sadet Besen Soias $onts Gures Smems Soemy Seose

Interrupts on the DME-24 can be aenerated bv the followinag chies.

SI0 1 Channel A (HiNet) }

SIO 1 Charnnel B (auxilliary HiMet or auxilliary RSZ23Z)
10 2 Channel A (Standard caonsole RIEZ232 eport)

S2I0 2 Channel B (Standard printer REZ32 port)

CTC Channel O (interrupt not used)

CTC Channel 1 (interrurt not used)

cTC Channel 2 (interrupt naot used)

oTe Channel 2 (2027 interrupt)

Should moere than one hardware interrupt occur at  once,  thew
will e serviced in the arder shown (210 1 Channel A has higshest
priority). '

2 Memory daushter board

The CFU board in  the DMS-24 is designed to carry a
maximum of S12K dvnamic RAM with earitvy., using &4K-bit RAM chiprs.
However, a connectaor on the board  allows For arn
additional 312K RAM on mounted on a daushter board confisured
identically to the memory arravy on the CPU board,

(c) 1982 Digital Micresvstems, Inc. Releases 0Q7/13/782
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. IIM2-24 hardware connectionsn

a1 CPU board Jumper connectians

- oot sems dosas —

The DMZS—-24 mav be confisured forr variowus aptions by

malking connections between JumpPer rins with removahle shorting
Blocks (JumPers). Each such Jumper is designated bv name:d
JRas JPRe eto The rhvsical location of each Jumper and its

function is described inm this section.
Autn Baotup Jumper Options

» There are Four start-up options: baot from HiNet.
oot From Flopew disk A.  boot Ffrom hard disk, and enter Hardware
Monitor (no boatd). These aptions are selected by Jumpers JPF and
JPE (Tacated on the PO board between chir 126 and connectaor
ey, and byw the position of the interrupt switch on the front
Panel  when the reset button is pressed (or when the pPower is
turned an). '

JEF SR IMT Start-ur Ortion
GPEn OPEn OREn boot from HiNet
apen instaltled GPen - boot from SASI Unit O
installed aren aRen oot from ZAET Unit 1
instalied ‘installed OREn enter Hardware Monitor (no boot)
aither Ceither  pressed enter Hardware Manitor (no boot)

Fort 1 (RS-232) or Port 4 (RS-422)

Channel B on SI0 #1 mav be used +to support Fart L. an RE-232
asvnchronous part. aorr to suppart FPort 4. an RE-422 svynchronous

part. The supported port is determined b Jumpers JFPa and  JFD
{laocated between chirs 2A and 11A), Jumper JFPc (between chips

26 and 11RBY. and Jdumpers JPd and JPe (between chips 20 and 11R).

JPa  JFb Jee I JPe  Supparted Fart
installed apPen installed OPEn installed PFort 1 -— RE-232

aPern installed QRE T instal1ed“ OREn Fort 4 ~— RI-422

The BIDS  supplied wifh vour  svstem suppohts Fart 1

(RE-222 asvnchronous communication) automaticallw. Too "jumper”
the BIOE to suppart Port 4 (RE-422 swvnchronous communication).

instead, follow the installation directions supprlied with
wour svstem diskette.

Fort O (R2-222) Asvnohronous or Svnchronous

Fort O is normally used for asvnchronous communication with  the

svatem  consale  (CRT).  but mav he altered for svnchronous

operation. Jumpers  JPh oand JP1 (between chips 90 and 9E)  are

() 1232 Disital Microsvatems, Inc. "Réleaseﬂ 07/15)82
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used to determine which mode Fort O operates in. Nate that to

select swvnechronous aperation, wou must cut the trace on  the PC
board that connects the pins of Jumper JPh.

PR Ris S RE—-232 Mode
installed (or trace not cut) OPen , asvynchronous
oPen and trace cut installed , o oswnchronous

Fort P DRData Qut Ernabled ar Set Externally

, Fort P mav be set to keer data-cut enabled (pin 11,
connectar J4) and to hald STATLIA Tow, ar it maw be Jumpered tao
varw with the state of an external device connected to A4, In
the wvariahble case, the external device must brine pin 11 on
connector J4 Tow to enable data-out on Fort P. The choice of
which option is  determined by Jumper JPJ (between chirs 1IR and
115). I+ it is installed. then data—out is alwaws enabled and
Pin 11 is held lows if installed, thev varvy with the state of

the external device connected to J4.

(=) 1982 Ddaital Microsvstems., Inc. - Releases 07/15/8%
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7. Printer, BRT; and HiNet connections

. oo e sasms smese bevme oo

7.1 Serial Port Connectians

The following chart shows the correspondence beftween rPins
an connector J&E on the PO board and and pins on the e=ternal
RE-222 and RS-422 coannectors. :

RE~2I2 (Ports O» 1, and 2)

RZ-222 J& Pin Sianal Je Pin Sianal Ja Pin 819ﬁa1
i FPart O Part O S PFort 1 Fort 1 FPort 2 Fort 2

i ] aprd 1=

2 21 - RuD S R=D1 B 17 R
& 25 " T=D 5

4 20 oTs none none 12 (I
= 2k RTS : & Pullue s RT=
&
7

23 OTR & Pullup 15 OTR

=1 ard 21 sl gRCH aprd
@ 10 pullue & PUllup 10 rullue
17 14 Tul none noneg none none
20 22 DERODOCTD S onane more 11 LR (DED)
24 14 RuC nane rene noane M

RS—-422 (Parts 2 and 4)

RE-422 J& Fin Sianal JE& Pin Sianal
Fin Port 2 Port 2 Fort 4 Port 4
ard
+olhk

ard’

Cdata
ard
ard
e

oy

1
2{rea)
2{req)
4{req)
[~

&
7irea)
2(req) ard
2 req) 3 -data 28 -data
P DME omaw owant to add  te this section. a la pp 7-3 — 7-7,
7-11 in the DESC-2/02C-4/HiNet manual.
; 7.2 Parallel Port Connections

o ooves o 100 caass Sanrm oo 00008 Svarn barss Semes Sosas Snas stom e sases

[y}

SN ]

= = P ot
YRR RN VY I O BN YY)
+
[= X
o
+
o

P 0 e 0 RO e
-z
[
L1 ]
-
i

R e T Y )]

Connectors 4 and JS oan the PO board  carry sisnals  from  the
rarallel ports: ) o
FPort P and the ZAST rort.

FPort P data.  bits O throush 7 are on Jd4, pins 2 throush
. Fart F —ENAR. STAT1A, STATIB, and AUX Strabe are on
HS4 o pins 11l 1SS 17, and 21, respectively. : :
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SAETI datas kits O throuah 7. arpears on J3s even numbered pins
2, 4y by o www.s &, BAST -RURY, ACK, RESET. -MSG., SEL. —C/+D,
~REE, and I/-0 are on even numbered pPins  3&, 25, .. .50,
respectivelr.
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