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PREFACE

This manual provides the PDP-11/RSX-11D useér with the
information necessary to communicate with an IBM 360/370 via a
DX11-B interface,
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1, INTRODUCTION

The DX interfoce subaystem controla the teansfer of data between
the PDP-11 and an IBM 300/370 channol, The subaystom has beon designed
to provide user Interfaces which are comprohensive and eaay to vse,

This manual provides n functional deseription of the DX Interface
subsystem and describoy the commands, procedures, and couventions o
its wae, Tho manual is divided into the following topics, '

Section 2 provides an averview of the subsystem,

Sectiun 3 provides guildelines on writing vwser progeams which
communicate with the IBM 3607370 via the DX11-B Intariace,

Saction 4 desaribes thoe vequiremeoents for maintaining and usging the
DX11-B Duvice Handlor,

Section 8 discusses considerations for enabling the IBM 3004370 to uge
the device emulntad by the PDP-11/DX11-18,

Section & is o gulde fov isolating gystem {aults,

To aid in thae complote understanding of the DX interface, the

| following documents may be helpful,

0 Digital Equipment Corporation, REX-11D Userts Guide,
Report No, DEG-11-OXDUA-A-L,

o Digital Equipment Corporation, REN-11D FORTRAN Spoecial
Subroutines Refevence Manual, Report No, DEC-11-LEFSMA-B-I,

0 IBM System{3T0, Principles of Opem tion, GAJI2-TOO0-3,



2, GENERAL INFORMA TION

This section provides an overview of the DX interface subsystem
which links the PDP-11 with an IBM 360/370 via a channel interface.

2.1 Svstam Capabilities

The system provides basic read/write services between the IBM
360/370 and the PDP-11,

The PDP-11 emulates an IBM/2848 control unit and a 2260 device.
However, additional capabilities have been added to the DX11-B Davice
Handler which service several channel commands associated with the
operation of an IBM/2250 graphics station, This allows the PDP-11
to emulate a "limited-function'' IBM/2250 which does not support function
key or light pen services, If the PDP-11 is viewed ag a 2250 by the IBM
software, all non-zero attentions from the PDP-11 must be interpreted as
keyboard attentions.

2.2 Hardware Components

Figure 2-1 shows the minimum hardware configuration required.
The DX11-B can be connected to either a selector, multiplexer, or
block multiplexer channel, The DL-11C/Tektronix 4014 interface can be
replaced by a compatible teletype interface,

2.3 Software Components

Figure 2-2 shows an overview of the software components which
compose a genaral DX communication system. The functions of thesa
components are described below,

2.3,1 IBM Application Program

This is a user~written program which cmploys the computer!'s
facilities for a specific application,

2.3.2 Access Method

This is a set of macros and/or routines which aid the user in
transferring data between memory and an external device, Access muathods
are normally responsible for translating a user's logical 1/0 request into
‘the appropriate channel prograni. :
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2. 3.3 1/0 Suparvisor

This is an integral part of the IBM operating systum, It controls
the scheduling of ehannel programs, services I/0 intorrupts, and porforms
I/0 error recovery.

2, 3,4 DXI11-B Device Handlaer
This software controls the DX11-B device hardware, It processas
I/0 requests from the PDP-11 application program, processes I/Q Intorrupts

from the DX1!-B, and performs various control unit functions such as
providing sense data and attention signals to the IBM channel,

2,3, 5 RSXN-11 Opurating System

This software allocntes the resources of the PDP-11 system, In
particular, it directs I/O requasts to the propar device handler queue,
controls task scheduling, and coordinates event notification,

2,3,6 PDP-11 Application Program

This is a user-writton program which omploys the computer!s
facilities for a specific application. .



3, PROGRAMMING GUIDELINES

This acction provides rules and suggestions for weiting 2Dl
application programs which use the DX ilerface sorvises,

LY 170 Roquest Format

Al application progream requests to the DN11-D Device Handler
arg in the formaf a standard QIO requoest, Tha following symbols aye
used in defining the QIO requestsy

0 LUN « Logienl wnit number {word),

3 BN » Bvent ting numbar (word),

) IOHTAT = 170 atatus block (& words),

o AST ~ Asynchropous system teap (addreas),

0 DUFFER = 170 buffer {"n™ bytaes),

0 DBYTCT = Dyta count (word),

0 TORM = Device dopendent paratister 1t {0 words),
) ISW « Divective status voturn code (1 ward),

The function sodes (IO, ATT, IO, DET, ote.) used in MACRQ-]1L
intorfaces are resolved by the task builder Ly Unking to the executive
aymbal table, Tho {function code used in the FORTRAN ealls must be
defined in the usorts prograni, These codes arve defined in Appendix I of
the RSN«11 170 Operationa Reference Manual,

The WTQLO forn of the FORTRAN QIO ¢all vesults in a synchronous
1O requent, {e,, the tagk is suapended wntil the 170 request 1s comploted,
Hence, there i3 no nced to gpecify an ovent flag,  The WTQAIO form is
recommended for attach and detach regquoests, :

If the agynchronous formof the QIO call iy apecified, the user should
gpecify an ovent flay number which {3 wsed In wait functiong to eheck
for L'Q completion.  In auch cazes logical conmbinations of event flags may
Le specified in various wiit fonctions to allow the waer to deteet additivnal
gonditions,  For example, the uger ean fssue a QIO vequest, followed by
A mark time request, and then walt for either the 'O roguest b somplete oy
the thme fntovval oy expive.

'-(_"‘.2-‘



MACRO-11
QIOSS #IO.ATT, #LUN,,,#IOSTAT

FORTRAN
CALL [WT]QIO(IOATT, LUN,, ,IOSTAT, , ISW)

3, 1.2 Detach DX11-B

MAGRO-11
QIO$S #10, DET, #LUN, ,, #IOSTAT

FORTRAN
CALL [WT]QIO{IODET, LUN,,,IOSTAT, , ISW)

3.1.3 Rend DX11-B Data

MACRO-11
QIOSS #IO0.RLB, # LUN, #EFN, , #IOSTAT, [#~\S'r]
<IBUFFER, #BYTCT)

FORTRAN
CALL GETADR (IPRM(1), BUFFER)
IPRM(2)=BYTGCT
CALL [WT]QIO(IORLB, LUN, EFN, , IOSTAT,

IPRM, ISW)

3,1,4 Write DX11-B Data

MACRO-11
QIOSS #10, WLB, #LUN, #EFN, , #I0STAT, [#AST],
<fBUFFER, §BYTCT>

FORTRAN
CALL GETADR(IPRM(1), BUFFER)
IPRM(Z)=BYTCT
CALL [WT]QIO(IOWLB, LUN, EFN, ,IOSTAT, IPR M, ISW)
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DNIL-B Device Handlue Brrar Codos

A suceesstul I Q roquest will return a value of +1 in the directive
status ward and the low order cight hita (T=31 of the {lrst ward of the 140
atatna block,  An wnavcegsaful 17O request will return the following eodes in
tho low vprdar aight bity of the {vst word of the 17O status bloek,

Attach Reguest

B, DAN (-8 Devico already attached

Lietach Roequest

IE. DNA (=T Dovice not attached

R und::"\\-'x-itc Requests

IEJAFG (-3 ~ Iegal function code
IE, BAD  {~1) Bad byte count
I, 8PC (-~ Invalid buffer addressy
{ =) Privilege vielation
{(-N DX is off-Une
{4} Gonflicting usav/IBM regquest
{«8) IBM resot oceurred

If the error code doey not mateh vaa of the abave, negate the ervor
code and check for combinations of the following:

Y Channel termination
40 IRM HIO
100 Farity error
RV ) Nonexistent memary
3,3 Evont Plag Conventlons

Read and write vequests (eom the IBM channel are signalled to
the PRP.11 application program via global event flags., Thoese {lags are
sot by the DX11-8 Device Handler only If the application program does
not have the required I Q request pending,

The glubal event flags should be cleared by the dpplication program
upon detecting the event,



The tollowing svent numboera are wsed:

N 11 plecimal) 18 used to mdivate that the applivativn pregram
should igsue a read regquest (JRM 13 trvag to write),

\ A2 gdecunal) i3 used to andicate that the application proagram
should faaue a4 wreste roquest (JRM {8 trvang to readdl,

Y S3 pdecimall iz used to indicate that the chamel hag terminated
an insprogress data transter channel tornunativn or HALY
oy

R Pxample

The example shawn in Figure J=1 illugtrates how a udoer can
wtilize the N communication sevices,

The sxample zhown g 4 program which routes mesgagoes hetweon
A Tektronix 4014 device on the PDE=11 and an application program o
the IRM Jod o™,

i the IRAL applicatien program westea Jdata to the deviee bewyg
amualated by the POPLLL, the PDEP-11 applivation program Jdetects the
event and issves & vesd request to the DNIT-I, It then writes the recmived
data to the Tekeromn 4004, The write=al] function vode 3 used gines the
data fram the IDM ig known to contasn contral information fopr the 4014
hardware,

A QIO pead rogquest 1 Kept outstamding to the Tektronix 4014
exvept when data st e written to ity This read regquest allaws data to
be received tram the 4014 without knowing whether the dizplaved message
from the IBM i3 a4 prompt or anntermations-only message,

Nate that the progrum weitea data to the DXLR vegardless of
whethes an IBM read event has ocecurred.  In thia situation, the DN1L-R
Device Handler will praduce an attention request to the IRM channed to
notity the INAL Jed 3TQ that there ig data o be read,

Lhe program shown in Figure d«1 i3 task built by the following conunan

DNTEST O FN, DNTEST =8P DNTEST

ASGEDNOL, TS, Cooed, Thy

wile

3
L]

L

]
e
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4, DX11-B DEVICE HANDLER CONSIDERATIONS

This section describes operator commands and utilities assoclatod
with the DN11-B Device Handlor,

e 1 Assambling

The following command will assemble the DN11-B Device Handler
source codes

MAC> DX, DN=DXN

The assombly will produce tho objact file DX, OBJ and the list
file DX, LST.

4,2 Task Bullding

The tollowing command file will build the DX11-B Davice Handlor
tasle

DX/PR/FX/-CR/-FP, DX=DX, (1, 1] EXEG. STB
¥

T.*\Sl\.=DK. e

urc=[1, 1)

PRI=248

STACK=32

/!

Thaeso commands will produce tha task image {ile DX, TSK and
the map {ile DX, MAR,

The commuand file can be executed by entering:
TKE>@filespecifier

4,3 Loading/Unloading

The DX task must be installed before the DX11-B Device Handler
can he loaded into memory. I the system is not saved with the DX task
installed, onter the following command:

MCR>INS [uic] DX

where "ule" {s roplacad by the User Identification Gode (UIC) which contalns
the file DX, TSK. ' '
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Once installed, the DX11-B Device Handler can be loaded into
memory by entering:

MCR> LOA DX
To unioad the DX11-B Device Handler enter:
MCR>UNL DX:

This will remove the handler from memory and place the emulated
device off-line to the IBM 360/370,

4,4 System Generation

The following device specification should be given during system
generation:

DEV=DX0, <0, 0,0,0> , 340, 4, 176200

This requires the DX interrupt vector to be at 340 and the DX
CSR to be at 176200.

w]lTew



5, IBM CONSIDERA TIONS

This section discusses subjects relating to IBM 360/370 procedures
for communicating with the PDP-11/DXI11-B.

5.1 Channel Considerations

The DX11~B is a Direct Memory Access (DMA) device which
can place streams of data directly into PDP-11 memory at high speed.
Therefore, the DX11-B should normally be attached to an IBM selector
or block multiplexer channel.

5.2 Deavice Considerations

The DX11-B hardware and Device Handler are said to emulate an
IBM 2848/2260 because all channel sequences associated with such a unit
arc supported, However, it is possible for the IBM to view the PDP-11
as another type of terminal if only the basic read/write capabilities of
the terminal are used, and the read/write functions result in the same
channel sequences as with an IBM 2848/2260.

‘The channel commands accepted by the DX11-B hardware and

Device Handler are listed in Figure 5-1. All other commands will return
Unit Check to the IBM 360/370,

.18~



SUPPORTED CHANNEL CONMANDS

COMMAND (hoxadeeimall

HS~NCo&wR—~Oo

DEFINITION

TEST /0

WRITE DS

READ MI

NO-OP

SENSE

WRITE LA

READ DS

ERASE/FREEZE CURSOR
SHORT READ Ml

REQUEST ATTENTION TYPRE

Figure 5-1
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b, PROBLEM CHECKLIST

This section i3 provided as an aid in identifying malfunctions in
the DX system,

Symptom: The task DX.... does not appear in memory aftor loading
the driver,

Checklist: Check the DX display light labeled ONLINB, If this lght
is off, the DX could not be placed on-line to the IBM 360/370,

In this situation the DX11-B Device Handler (DX....)
exits during the initialization phase,

Verify that the IBM system is up.

Verify that the switeh at the front bottom left of the DX11-B
is set to the enabled position, '

Verify that the DX11-B is cabled correctly to the IBM channel,
Symptom; Unable to attach DX11-B,
Cheelklist: Verify that the task DX. .., i3 loaded into memory, If
not, load the DX11-B Device Handler (LOA DXN:) and check
for the symptom described above,
Verify that another task is not attached to DX11-B.
Symptom: QIO read request to DX11-B never completes,
Checklist: Check the DX light labeled DNTO, If lighted, the application
program did not respond to an IBM read or write avent flag
within the required time period,

Verify that the correct event flags are being waited upon,

Verify that the application programis processing the data
to/{from the IBM in an expeditious manner,

Checlk the DX display light labeled ONLINB, If not lighted,
the IBM 360/370 has probably had a system failure,



Symptom;

Chocklist:

QIO write requast to the DN11-B never completes,

Check the DXTO display light as specified In the previous
checklist,

Check the ONLINB display light as specified in the previous
checklist,

Verify that the required IBM software {8 up.

Verify that the IBM software interprets an attention code of
petal 40 as a keyboard attention,
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