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CHAPTER 1
GENERAL DESCRIPTION

1.1 PURPOSE OF MANUAL

This manual provides the information necessary to maintain the DX11-B, System 360/370 Channel fo PDP-11
Unibus Interface. Chapter 1 contains introductory intfformation with brief specifications. Chapter 2 of this
manual is concerned with the basic information needed to unpack, install and test the equipment, Specific
reference should be made to the individual Customer Site Plan for the particular installation requirements.
Included are general programming procedures required in testing, following installation. Chapters 3 and 4
provide information as to formats and programming considerations. For more detailed programming information

refer to the PDP-11 programming documentation.

This manual is primarily concerned with the operation of the DX11-B hardware and the ways in which it inter-
acts with its specially designed software. Chapter 5, Theory of Operation, provides information about the 360/370
Channel operation as it bears on the interface with the DX11-B. Included are detailed discussions of the func-

tional parts and the various sequences of operation.

This is not a basic manual, some prior knowledge of the IBM 360/370 is required, together with familiarity with
the PDP-11 System, particularly with regards to the Unibus Interface. The following is a list related PDP-11 and
IBM documents applicable to the DX11-B System.

Title Number Coverage
PDP-11 Peripherals Handbook How to program the PDP-11 computer
Programming-Interfacing and interface to the PDP-11 Unibus
IBM System/360 and System/370 GA22-6974 How to interface to an IBM 360/370
I/0O Interface Channel to Control Channel
Unit OEMI.
IBM System/360 Principles of GA22-6821 How the 360 works
QOperation
Applicable PDP-11 Maintenance How the PDP-11 and the. Peripherals
Manuals and Peripheral Option Work

Maintenance Manuals

1-1



1.2 SYSTEM DESCRIPTION

The DX11-B, System 360/370 Channel to PDP-11 Unibus Interface, shown in Figure 1-1, is a data and status
transfer controller that provides communication between an I/O channel of a System 360 or System 370 IBM
Computer and software within a Digital Equipment Corporation PDP-11 Computer. The system is table-driven
for convenience and efficiency. When installed, the DX11I-B responds automatically to any 360/370 I/O com-
mand or status interrogation that is directed to its assigned addresses. It will conduct data transfers (upon PDP-11
program initiation) between the 360/370 Channel and the Unibus, automatically transferring data between the
DX11-B buffers and the Unibus locations; participating in data transfers on the 360/370 Channel, and stopping
the transfer when the prescribed number of bytes have been transferred. Additionally, the DX11-B communicates
with the PDP-11 processor which, in turn, controls the status indications provided to the 360/370 Channel, sets
up the DX11-B to execute the commands transmitted by the channel, and provides communication beiween
other devices on the Unibus and the address space used by the DX11-B.

As shown in Figure 1-2, the typical system that is attached to an IBM processor consists of a channel (CH), the
control units (CU) attached to the channel, and the devices attached to each controller. Several channels can
operate with one processor. The DX11-B operates as a control unit, routing data from devices that store data in

different formats to a channel that provides selection and timing control.

The DX11-B is used to perform some of the functions of a controller. However, much of the functional operation
of the controller, such as determining the status of the devices, initiating transfers, and detecting errors, is per-
formed by a PDP-11 programmed processor that is interposed between the DX11-B and the devices with which it
operates, In addition, the DX11-B, under control of the PDP-11 processor, can appear to the channel to operate

with several different types of devices.

As shown in Figure 1-3, from a functional standpoint, the DX11-B can be considered to be two interfaces: a
standard hardware interface to the IBM 360/370 and a standardized software interface (within the PDP-11) to
device emulator programs and application programs. The basic package can be programmed to emulate most
standard IBM control units with up to 128 devices attached. The emulation only requires the addition of soft-
ware to the basic package. As a result, the PDP-11 based equipment can be substituted directly for a 360/370
device or devices, with no reprogramming of the 360/370 required. Although hardware and software are
described separately in this manual, because of the interactive characteristics between hardware and software
in the DX11-B, they are, in reality, inseparable and must be considered as one device in order to gain a

complete understanding of the operation of this equipment.

The outstanding features of the DX1 1-B are:
® Operates on either multiplexer, block multiplexer, or selector channels.
® Emulates up to 128 devices with as many as eight separate sets of contiguous addresses.
® Handles concurrent I/O on all emulating devices,

® (Operates with standard 360/370 operating software.

Is plug-compatible with the standard IBM channel.
® Contains powerful built-in maintenance capability.

® (Contains an interface simulator, allowing complete off-line diagnosis.

Provides a fully buffered I/O (4-byte buffer).
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Figure 1-1 DX11-B, System 360/370 Channel
to PDP-11 Unibus Interface
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Handles sequence checking.
® Operates on multiple subchannels.

® Operates on shared or unshared subchannels.

Operates on sclector subchannels.

Has table-driven status response and burst mode selection.

*

#® Makes available all contro! unit options.

® Provides hardware disconnect if program or system fails due to power failure, if PDP-11 halts, or if
OPERATIONAL IN is up for 5 seconds without program interaction.

1.3 MECHANICAL DESCRIPTION

The DX11-B is housed in a standard 19-in. rack (CAB-11 H960 or H957), containing four H911 Mounting
Panels for M-series logic, and IBM 360 connectors for cable connection from the channel and to the next
channel unit. Power is provided by an H740 Logic Power Supply, a 716 Power Supply for the indicator panel,
and a unit source power panel (EPQO) with its power sequence control to the IBM power interface logic. Indi-
cators are provided for logic operation on one panel located on the top front of the unit. Controls are located
on the EPQ panel available behind a removable front cover, and on the back of the H740 Power Supply, which
contains its own power control circuitry. Caravelle fan cooling is provided as part of the basic cabinet. Connec-
tions are made between this cabinet and other cabinets containing the PDP-11 Computer and associated equip-
ment. Equipment other than the DX11-B must not be mounted in the DX11-B cabinet.

1.4 SPECIFICATIONS

Physical, environmental, and electrical specifications for the DX11-B are contained in the following paragraphs.

18M
360/370
360/ 108/
370 | ACCESS MEX R » CHANNEL BUS
ik | eSS SEL CHANNEL
H UNIBUS
PDP-11
Dx11-8
"
DX11-B TERMINAL LINES
eMuLaTOR |User | AN O ) Anp
PACKAGE ORIVERS ]| oevices
‘ 1-1229

Figure 1-3 DX11-B Functional Block Diagram



1.4.1 Physical

Dimensions
(CAB H960) (CAB H957)
Width; 20-3/16 in. 20-3/16 in.
Height: 71-7/16 in, 47-1/2 in.
Depth: 25in. 25 1in.
Service Access Dimensions
Front: 42 in. 472 in.
Rear: 42 in. 42 in.

1.4.2 Environmental
The DX11-B operates under normal condifions of humidity, shock, and vibration.

Ambient Temperature: 50°F to 122°F (10°C to S0°C)
Relative Humidity: 20% to 95% (noncondensing)

1.4.3 Electrical

Estimated Power Consumption (H740) Logic: 20A @ +5 Vdce
Overall AC: 220 VA @ 120 Vac

1.4.4 Performance

Operating Modes: Program transfer and non-processor transfer depending
upon control unit state and channel function being per-
formed.

Transfer Width; DX11-B to IBM Channel

Eight bits plus parity for information and six individual
lines for selection and control.
IBM Channel to DX11-B

Eight bits plus parity for information and eight bits for
selection and control.

DX11-B to/from PDP-11

All standard Unibus interface signals. Sixteen-bit data
path only for data transfers with IBM channel (two bytes/
PDP word).

Parity used between DX11-B and IBM Channel
Odd in both directions.

DX11-B Clock Frequency: Effective: 2.5 MHz
Internal: 5.0 MHz
Two discrete time pulses, each standard 50 ns width
occurring sequentially 200 ns apart.

DX11-B to CH/CH to DX11-B Transfer Rate: Nominal 250K bytes/sec depending on system (PDP-11
and 360/370) confliguration. The theorctical limiting
speed caused by the DX11-B clock is 1M bytes/sec.
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1.5 ENGINEERING DRAWINGS

A complete set of engineering drawings is supplied with each DX11-B System. The engineering drawings are
bound in a separate volume entitled DX71-B Engineering Drawings. A list of applicable engineering drawings

is included in Chapter 7 of this manual. The general logic symbols used on these drawings are described in the
DEC Logic Handbook, 1972, Specialized symbols and terminology, particularly those used in the flow diagrams
for the DX11-B, are explained on the drawings as notes and are further defined in Chapter 5 (Paragraph 5.4.2}.

NOTE
The documents described in Paragraphs 1.1 and 1.4 are available
from the nearest DEC Field Office or from:

Digital Equipment Corporation
Communications Services { Direct Mail)

146 Main Street
Maynard, Massachusetts 01754
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CHAPTER 2

INSTALLATION AND ACCEPTANCE TEST

This chapter contains the information and procedures for installing and testing the DX11-B System. This chapter

is not intended to supersede the installation-requirements stipulated in the customer’s site plan; however this

chapter supplements that infermation by providing an installation and checkout procedure to ensure the system

is installed correctly and that the system operates correctly after it is installed.

CAUTION

Do not attempt to unpack or install the DX11-B system
until the DEC sales office has been notified and a DEC
Field Service representative is present. Failure to do so
can void the equipment warranty.

2.1 SUMMARY OF INSTALLATION FUNCTIONS

Installation functions and responsibilitics are summarized in Table 2-1. It is very important that the DEC Field
Service Engineer, the IBM CE, and the user be aware of what they must do to cnsure a successful installation.

Responsible Personnel

User/DEC Representative

User/DEC Representative
User/Optionally DEC Representative
User/DEC Field Service

User/DEC Field Service

DEC Field Service

DEC Field Service
DEC Field Service
User

DEC Field Service
User/DEC Field Service

Table 2-1

Summary of Installation Functions

Function

Identify space and power required for system configuration.
Survey Proposed site.

Prepare site in accordance with customer site plan,

Fill out diagnostic preparation card.

Establish Test Schedule.

Notify corporate support immediately if any unusual problem that
affects the installation and acceptance test occurs.

Unpack and instali the equipment.

Perform PDP-11 and DX11-B Acceptance Test off-line.

Arrange for IBM CE to connect DX11-B cables to the IBM system.
Connect IBM cables to DX11-B.

Run on-line and operational test.
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2.2 INSTALLATION AND ACCEPTANCE TEST REQUIREMENTS

The cquipment and diagnostics required to install and test the DX 1-B should be available before beginning the

installation and acceptance test procedures.

2.2.1 Equipment Required

Table 2-2 contains a list of equipment required for the DX11-B installation and acceptance test,

Table 2-2
Equipment Required for Installation and Acceptance Test

Equipment Specification Equivalent Equipment
Oscilloscope dc to 50 MHz with calibrated deflection Tektronix Type 453, 465 or
factors from 5 mV to 10 V/division. equivalent

Maximum horizontal sweep rate of 0.1
microsec/division. Delaying sweep and
dual trace is desirable.

Probes X 10 with response characteristics Tektronix Type P6O10
matched to oscilloscope.

Ground Lead for Probe Tektronix

DX11-B Maintenance Kit

Jumper Wire 30 gauge
Integrated circuit Pin DEC 29-10246
Extender

Module Extender Board
for Single Height Module

Tool Kit DEC-Type 142

The DX11-B Maintenance Kit consists of the following items:

DME, 2848 Diagnostic, and FRIEND (DZDXD-A-C)
G890 Power Fail-Select By-Pass Module

M597 360 Cable Receiver Module

M697 360 Cable Driver Module

M405 Crystal Clock Module @ 5 MHz

N

All [ocal offices responsible for a DX11-B should have a maintenance kit,

2.2.2 Diagnostics Required
The diagnostics required for the DX11-B acceptance test are listed in Table 2-3.

FRIEND is an IBM Diagnostic Program requiring 16X bytes of memory in the 360/370 and is supplied in the
form of a card deck, containing 186 cards. The user must enter channel commands from the console keyboard
using the English language. FRIEND supports the commands for most of the [BM files, drums, printers, card

readers, punches, etc.

The FRIEND and DME/2848 diagnostic card decks (DZXD-A-C) are part of the DX11-B maintenance kit. This
kit (and/or card decks) is available at all DEC regional field offices.
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Table 2-3
DX11-B Diagnostics
LIBKIT NO. ZJ131-RB

Off Line Test Number
Maintenance Clock 1 DZDXA-D
Maintenance Clock 2 DZDXF-D
OfT Line Exerciser DZDXG-C
On Linc Exerciser DZDXH-C

On Line Test Number
2848 Responder DZDXC-A
DME, 2848 Diagnostic, DZDXD-A-C (Cards)
and FRIEND DZDXE-A-C (Cards)

2.2.3 Space Reguirements

The DX11-B is mounted in a H960 tall cabinet or H957 short cabinet (Figure 2-1). Cabinets may be placed
individually or attached to other cabinets to form a muitibay configuration. The accessories and hardware
included with the cabinet include rear door, front pop off panels, 2 end paneis, bezel, logo panels, blower fan

and power controller.

Figure 2-1 shows the dimension of both cabinets. Space should be provided in the front and rear of the cabinets

for access by maintenance personnel.

CAUTION
The DX11-B cabinet must never be shared with other
equipment,

A minimum clearance of 30 inches (75 centimeters) above each cabinet is recommended to permit free circulation
of cooling air. If this requirement cannot be met, some other means of allowing free air flow above and around

the equipment should be provided.

2.2.4 Power Requirements

The power source should be free of conductive interference. All computer system power supplies should be
connected to the same power source to avoid loading and source differentials that may affect computer operation.

The computer cabinets should be tied to a grounding system which provides less than 10 ohms resistance to moist

earth from dc to 10 megahertz. The ground should also be insulated from sources of electrical noise to prevent

noise from entering the system via ground.

The power required for the various DX11-B options is shown in Table 2-4.
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H960-A BT

Figure 2-1 H960 and H957 Cabinet Dimensions
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Table 2-4
DX11-B Option Designations

Nomenclature Cabinet Type Voltage
DX11-BA H950 115 Vac
DX11-BB H950 230 Vac
DX11-BC H957 115 Vae
DX11-BD H857 230 Vac

The maximum power required is 600 VA @ 120 Vac.

The DX11-B EPO Panel must be connected to unswitched system power on the DX11-B system 861 power

controller.

2.2.5 Information Requirements

Information determined by the system configuration which varies from installation to installation is required to

run the diagnostics.

Before proceeding the following information must be obtained, before any diagnostics are used. This information
relates to the PDP-11 and IBM systems and is necessary to execute any diagnostics.

Selected Information

Information (Customer Supplied) Default
Unibus Address ~ =———=- 176200
Vector Address ~ —————- 300
Priority Level — ———— 5
Model 360/370 - Not Applicable
Channel Type and
Number
First Control Unit ~ ——=——- Not Applicable
Address {(must
start on zero
boundary)
IBM System 0 0——-=-- Not Applicable
Main Storage
Memory Size
Number of Devices ~———— Not Applicable

per Control Unit

The entire DME/2848 diagnostic test procedure in Paragraph 2.14.4 should be read to obtain the information
necessary to fill out the preparation card. Consult the customer and resolve any questions regarding system
configuration prior to obtaining stand-alone time to run the on-line diagnostics.

NOTE
Do not attempt to run the diagnostic at this time,
only obtain the information required.



2.2.6 Test Schedule

As stipulated in the DEC sales agreement, the customer agrees to provide up to 12 hours of 360/370 Stand Alone
time for DX11-B installation and acceptance testing. Stand Alone means the 360/370 must be dedicated solely to
the DX11-B and not occupied in any way with the customer’s operating system,

The DEC Field Service Engineer should congult the customer and schedule the time the On Line-Stand Alone
tests are to begin. All tests in the acceptance test procedure up to Paragraph 2.14 should be completed before
the on line tests are attempted. Prior to the time the test is to be run, the FSE should verify that the customer’s

system will be available as a stand alone system at the scheduled time.

In order to use this time efficiently, the following guidelines should be followed by the FSE.

1.  An FSE untrained in the DX11-B should not use more than one hour of stand alone time to diagnose
on line faitures. An FSE who is trained may use up to two hours. Mere time should not be used unless

instructions to do so are received from Regional or Corporate Support.

2. Regional Support can authorize use of an additional two hours of stand alone before notifying

Corporate Support.

3. I Corporate Support cannot resolve the problem within an additional four hours of stand alone time,

assistance must be obtained from DEC Engineering.

4. During installation and any time thereafter, any unresolved problem should be reported to both
Regional and Corporate Support by the local Field Service Office. These problems typically are the

type that involve software.

2.3 UNPACKING AND INSPECTION

CAUTION

Do not attempt to unpack or install the equipment
until a DEC Sales Office has been notified and a DEC
Field Service Engineer is present. Failure to do so may
void equipment warranty.

2.3.1 Unpacking

The DX11-B is mounted in a DEC H357 or H960 cabinet and is shipped on a pallet mounted container. A
forklift truck is necessary to move the container to its final location. To unpack and install the computer only

small hand tools, pliers, screwdrivers, etc. are required.
To unpack the equipment follow the steps listed below;

1. Remove the outer shipping container,

NOTE
The container can be either heavy corrugated cardboard
or plywood. Remove all metal straps first, and then
remove any fasteners and cleats securing the container
to the skid. If applicable, remove the wood framing and
supports from around the cabinet.



After removing the outer container, if applicable, remove the cardboard container,
Remove the polyethylene cover from the cabinet.
Remove the tape or plastic shipping pins from the cabinet rear door.

Unbolt the cabinet from the shipping skid. The bolts are located on the lower supporting side rails and

can be reached by opening the access door.
Raise the leveling feet above the level of the casters.

Use wooeden blocks and planks to form a ramp from the skid to the floor and carefully roll the cabinet

onto the floor.

Roll the cabinet to the prepared site.

2.3.2 Inspecticn

After unpacking, inspect and inventory the equipment.

1.

2.

Inspect the external surfaces of the chassis for surface, switch, and light damage, etc.
Inspect the inside of the cabinet for damage, loose or broken modules, fan damage, loose nuts, bolts,
screws, etc.

Check the cquipment, documents, software, received against the shipping list and verify all equipment

was received. If an item is missing, notify the DEC Sales Office and transporting agency as soon 48

possible,

Ensure that the moduies, hold down bars, and module clips are secure.

2.4 INSTALLATION

After the cabinet is rolled to the prepared site, it should be leveled by adjusting leveling feet at the bottom of the

cabinet.

2.4.1 PDP-11 and DX11-B Cable Installation (within PDP-11 System)

Connect DX11-B cables as follows:

1.

Ensure the circuit breaker on the H740 power supply, and the circuit breaker on the 861 control

panel at the bottom of the cabinet are OFF.

Connect the Unibus cable (see Figure 2-2 for cable location) to the PDP-11 Unibus, The DX11-B must
be the first NPR device on the Unibus. That is, the Unibus cable must be inserted in a Unibus slot that
is electrically closer to the processor than any of the other NPR devices installed on the Unibus.

CAUTION
Do not connect IBM system cables at this time.

Connect the power control from the DX11-B EPO Panel toJ1, J2, or 13 on the 861 power controller.

Connect the power control cable (part number 70-0-08288-8) from the DX11-B 861 power control

to another power control on the system.
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INDICATOR
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#*
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STORAGE
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FOR M9
TERMINATORS [ ™~
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/ J
TAG CABLES — " —BUS CABLES

THE TOP CONNECTORS

IN THIS ASSEMBLY ARE

ALWAYS THE DARK COLORED AND
THE BOTTOM CONNECTOR ARE
LIGHT COLORED.

*For DX11 cable toop around test move the following cables

HO7 to H 17 and place M384 in HO7

JO7 10 J17 and place M984 in JO7

H14 to H18 5nd place M984 in H14

114 10 J18 and place M984-YA in J12
Mate together the corresponding 1BM Connectors contained within the DX 11 assembly, i.e., the
IN BUS cable is remaoved froem the bracket and mated to the SUT BUS cable. The same thing is
done for the TAG cables. When the cables are mated, a dark colored 1BM plastic connector
housing should be mated to a light colored 1BM plastic connector housing. Do not mate the
same color connectors together. {See Figure 2-3.1

11-3459

Figure 2-2 DXI11-B Cable Connections Configured for User Operation
(Viewed from Rear)

2.4.2 IBM Device Address Jumper Instailation

The M908-YB address jumper ¢ard (Figure 2-4) located at A20 has the jumpers cut for 10 Hexedecimal at the
factory. If some other address is used by the DX11-B that is being installed, the jumpers must be changed to
select the assigned address. The card is equipped with split lugs for easy wiring.
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Figure 2-3 DXI11 — IBM Cable Assembly
Corfigured to Execute Cable Loop Around Test DZDXH

Any standard wire can be instalied on the split lugs as jumpers. However, the number 30 wire wrap carried by all

DEC Field Service Engineers is adequate.

The 1/0 address format is shown in Figure 2-5. The DX11-B never sees the 8-bit channel address portion of the
I/O instruction, There are four of these instructions by which the 360/370 CP controls I/O operations. These
are: (1) Start I/O, (2) Test 1JO, (3) Halt /O, and (4) Test Channel. A Test Channel Instruction does not issue
an I/O address, but for the other three, the address is generated and decoded as described in Paragraph 5.5.21.
Figures 2-6 through 2-11 give wiring examples. Some of the examples are explained in the following paragraphs.

Figure 2-6 shows the wiring for four device addresses in the range 3x. Pins K and H are grounded by jumpering

to pin C. Pin L is jumpered to pin B and pin E is tied to pin D.

In Figure 2-7, jumpering pin B to pin V2 and then running the jumper to pins U through M, the first hex digit is
decoded by an M155 module at location A19. When pins K, H, E, and B are jumpered to pin C (gnd), the
DX11-B ignores the second hex digit causing it to automatically respond to device addresses 10 through 1F.

Figure 2-8 is an example of wiring for the 32 device addresses 50 through 6F. Note that pin F (3x) is tied to pin
V2, while pin H (6x) is tied to pin U before being jumpered through pin M. The second digit is responded to as

it is in Figure 2-7.

Using the examples in Figures 2-6 through 2-11, the wiring for any combination can be derived.
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Figure 2-5 1/O Address Format
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Figure 2-6 Example of Wiring for Four Devices
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2.4.3 Interrupt Vector Address Jumper Installation

A floating vector convention is used for the DX11-B and other communications devices in the PDP-11 system.
These vector addresses are assigned in order starting at 300 and proceeding upwards to 777, The first vector
address 300 is assigned to the first communication device in the system and if another communication device
is used, it would then be assigned the vector address 310. The vector addresses (up to a maximum of 32) are

assigned for each communication device in the system. For more information, see Appendix B.

Jumpers W2 W8 on the M7821 module must be configured to select the Interrupt Vector Address (see Drawing

D-BS-DX11-B-18). Jumpers are removed to obtain  logical zero and installed to obtain a logicat 1.

2.5 TURNING POWER ON FOR THE FIRST TIME

When power is turned on for the first time, the switches on the PDP-11 computer, the DX11-B, and all peripheral
options should be sct to the correct position for system operation. The DX11-B is not connected to the channel

at this time.
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The procedure is as follows:

l.  Ensure the DX11-B, the PDP-11 computer, and all peripherals are connected to the same ac power
source. The 861 Power Control Unit in the DX11-B must be connected to an unswitched power

source if the EPO panel is used in the system.
2. Place the SYSTEM/LOCAL Switch (Figure 3-1) to the LOCAL position.
3. Ensure the circuit breaker on the 861 power control panel is ON.
4. On the H740 power supply, ensure the circuit breaker is pushed in.
5. Turn the PDP-11 computer power ON and verify fans are running,.

6. Set ENABLE/HALT to HALT.

7. Ensure all peripheral devices connected to the UNIBUS are powered up.

26 PDP-11 SYSTEM TEST WITHOUT DX11-B

Perform the PDP-11 Acceptance Test procedure for the PDP-11 processor used with the DX11-B. The customer
acceptance procedure document for the processor is shipped with the system and the processor diagnostics
should be loaded and run according to procedures described in the related customer acceptance procedure. Refer

fo the System Maintenance Manual for details on the test procedure for the processor.

After testing of the processor is completed run the Customer Acceptance Test Procedure for each of the devices

in the system.

CAUTION
The configuration shown in Figure 2-9 is not supported
by DX11-B diagnostics. Configurations of 2 or more

devices are supported.

2.6.1 Control and Indicator Panel Lamp Check
Perform the following steps to verify all lamps on the Control and Indicator Panel will light.

1, Turn PDP-11 power OFF.

2. Remove the four connectors in back of and on the left hand side of the Control and Indicator Panel in

slots A29, A30, A31, and A32. (Figure 2-2).

3. Tumn PDP-11 power ON and verify all lamps on the panel are lit. If not, replace the burned out
lamp(s).

4. Turn PDP-11 power OFF and replace the four connectors that were removed in step 2.

2.7 DXI1-B TEST WITHOUT IBM 360/370(OFF LINE)

All diagnostics that do not require the DX11-B to be connected to the IBM 360/370 system should be run and
any hardware malfunctions that occur should be repaired before the DX11-B is connected to the IBM 360/370

system for on line tests.
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CAUTION
Do not connect the IBM 360/37C cables to the DX11-B

for these tests,

Load the DX11-B Maintenance Clock 1 Diagnostic MAINDEC-11-DZDXA-[REV]-PB (use latest revision). Refer
to the software abstract (MAINDEC-11-DZDXA-[REV}-D for loading instructions. Run the entire diagnostic a
minimum of two passes with iterations. No errors are allowed.

2.7.1 M306 NPR Timeout Mono Calibration Procedure

To calibrate the NPR Timeout Mono, proceed as follows:

1. Place channel 1 (syn¢) probe on the ouiput of the NPR DLY Mono (Pin F0452). Set oscilloscope

controls to following positions:
a. AC Low Frequency Reject
b. POS§ SYNC
¢.  Time Base to 100 microseconds/division.
d. INTERNAL SYNC to CHANNEL .
2. Place channel 2 probe on the NPRX flip-flop (pin FO4H?2).
3. Restart the Maintenance Clock 1 Diagnostic (DZDXA).
4.  Select and loop on test 15. See diagnostic write up for instructions.

5.  Adjust the mono potentiometer in slot FO4 to 12 gs. (NPRX(1) L neg, edge to NPRDLY). Put X10
magnifier on to make measurement (Figure 2-12).

NPRDLY -FO452

I
100.s/DIV. |
| MPRX (1) L - FO4H2
|
|

|
| L X 10 MAG. ON
[

|
1]
_’l 12p | = I-1236

Figure 2-12 NPR Timeout Mono Calibration Waveform

10p5/DIV.
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2.7.2 BLLM Calibration

This test ensures that BLLM 1s calibrated for the optimum data transfer rate (250K byte/sec). To perform the

BLLM calibration proceed as follows:
1. Setup the oscilloscope as follows:
a. Channel I to 2 V/DIV
b. Timebase to 2 us/DIV
¢. SYNCon (NEGATIVE SYNC and NEGATIVE going signal)
2. Select and loop on Test 16. The instructions are in the write up with the diagnostic.

3. Use channel 1 to monitor E32H?2

4. Adjust the top potentiometer on module E32 until there is 4 us between leading edges of the signal
(Figure 2-13).

sz n2) LT L |

11-3456

Figure 2-13 BLLM Calibration Signal

2.7.3 Run the DX11-B Maintenance Clock 2 Test (MAINDEC-11-DZDXF-[REV]-PB}

Refer to the software abstract for loading and running instructions. Run a minimum of two passes with

iterations. No errors are allowed.

2.74 Run the DX11-B Off-Line Exerciser (MAINDEC-11-DZDXG-[REV]-PB}

Refer to the software abstract for loading and running instructions. Run a minimum of two passes with

iterations. No errors are allowed.

2.8 DXI1-B CABLE TEST

To test the DX11-B offline without IBM cables proceed as follows:

NOTE
The system is shipped with the cables connected for
this test. However, they should be checked using the
following procedure to ensure they are connected
"correctly (Figure 2-14). This procedure may also be
used to run the on-line cabled test at a later time
after installation is completed. If errors occur and
cable signals must be monitored with an oscilloscope,
refer to Paragraph 2.18 (Figure 2-16).
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The IDX11-B cable configuration should be as follows: (Refer to Figures 2-2 and 2-14).

1.

Cable normally in HO7 moved to H17.

2. Cable normally in JO7 moved to J17.

3. Cable normally in H14 moved to HI18.

4, Cable normally in J14 moved to J18.

5. M9B4 terminators should be installed in HO7, JO7, and H14.

6. A MS84-YA terminator should be installed in J14.

7. The TAG cables should be connected together (Figure 2-14). The Bus cables should also be fastened
together in a like manner. Dark connectors should be connected to light connectors.

8. Load and run the DX11-B on-line cable test (MAINDEC-11-DZDXH-[REV]-PB). Refer to software
abstract for loading and running instructions. Run a minimum of two passes with iterations. No errors
are allowed.

TYPICAL
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TO REMOVE
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| TOTHE
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6267-6

Figurc 2-14 Test Bus Cable Connections Without IBM 360/370 Cables
Supplied By Customer
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2.8.1 On Line B Delay Adjustment
1. Restart the DX11-B On Line Cabled Exerciser (MAINDEC-11-DZDXH-[REV]-PR).
2. Set the Switch Register to 4000 to inhibit operations (SW11 = ).
3. Set the oscilloscope up as follows:
a. 2V/cmon CHI.
b. select CHI only.
c. set trigger on NORMAL and trigger on edge.
d. setsweep rate for 2 ms.
4.  Connect CH! scope probe to pin E32T2.

5.  Adjust the lower potentiometer on the M302 module in E32 until the output of the delay is high for

5 to 6 ms.
Figure 2-16 illustrates the signal flow for test
connections.
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o e-—i—-———A I S bl um | AT PDP-{1
| L |
| P/O
' R WA TENANCE [ OXMO
! pom—————--- - ux U_,_____, REGISTER
| ey o
! 1
I | 0 Cl——-
1 } 1 [
| I
. ; Pl
IBM coble is butted ! I [ 4 1O UB
together. The slgnals ¥ | MULTIPLEXER
are passed throwgh ! IIElM ! nx;;Nfétcx |
these cables in o . -
straight line. As an CONNECTOR CONNECTION G: i INTERNAL
momple GO7 afone T - AINTENANCE
IBM connector 1 I L —I r M
[T] MODE
corresponds jo GO7 1 | |
of the other 1 I |
1 1
L e e
! BUS IN 4
! i RECVR b TQ BUS IN
MAINTENANCE
1[0 (ABTENANEE, _
S ! o
' ! ! REGISTER
i E |
| 1 i c o
O Jd
1
1
[
! RSRVI
: o DXi1-B-27
| P
I i
1
1
1
L D

TAG QUT L
e oo . MAINTENANCE s . BIT PROGRAMMABLE
AT PDP-11
LEGEND o

_______ _ EXTERNAL MOOE
VA& IBM CABLES OXMO
INTERN AL

™ MAINTENANCE MODE
COMMON PATHS FOR

BOTH MODES

REGISTER

o] [

11-3458

Figure 2-16 Signal Flow for Test Cable Connections
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2.8.2 DXTO Calibration Procedure

This procedure ensures that when OPERATIONAL IN is set and if the program does not interact for 5 seconds
the DXTO flip-flop sets. To calibrate DXTO proceed as follows:

NOTE
This is a visual check procedure. You must observe
the DXTO and OPLI lamps on the control and indicator
panel and determine the time between the lighting
of OPLI and DXTO. DXTO should light 5 sec after
OPLI.

I.  Set ENABLE/HALT to HALT.

2. Hit START to cause DX11 initialization.

3. Set switch register to 176216 and hit LOAD ADDRESS. This operation selects the DXMI.
4. Set switch register (SR) to 100000 and hit DEPOSIT to cause Operational-In to set (QPLI).
5. Approximately 5 seconds later, DXTO should set as indicated by the DXTO lamp lighting.

6. Repeat Steps 2 through 5 as necessary. Adjust the potentiometer on the M306 module in slot FO3
so that the DXTO sets approximately 5 seconds after OPLI is set.

2.8.3 1BM 360/370 Cable Test Using DX11-B to Test Cables Without IBM 360/370 System

This test checks the continuity IBM 360/370 cables supplied by the customer. This test should be run if the
user supplied channel cables are available. If not go to Step 6 in this section.

NOTE
The DX11-B is not connected to a channel on the IBM
360/370 for this test.

To test the IBM 360/370 cables proceed as foliows:

1. In the rear of the DX11-B cabinet disconnect the IBM connectors that have been mated together.
Return them to their normal position in the mounting receptacle. Do not move the flip chip

connectors in the DX11-B back panel.
2. Temporarily label one user cable as TAG and the other cable as BUS (Figure 2-2).

CAUTION
The 1BM cables should always be mated dark-to-light
and light-to<lark. Interchanging TAG and BUS cables
will cause incorrect operation, but will not harm the
equipment. Use care in mating these plugs to prevent
damage to pins. If cables are damaged, notify support

immediately.

3. Connect one end of the TAG cable to the control TAG from the channel receptacle of the DX11-B.
Connect the other end of the control TAG cable to the next unit TAG receptacle of the DX11-B
{Figure 2-15),
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4. Cornect cne end of the RUS cable to the DATA BUS from the channel receptacle of the DX11-B.
Connect the other end of the DATA BUS cable to the next unit BUS receptacie of the DX11-B

{Figure 2-15).

5. Load and run the DX11-B On Line Cabled Test (MAINDEC-11-DZDXH-[REV]-PB). Refer to the
software abstract for loading and running instructions. Run a minimum of two passes with iterations.

NOTE
DX11-B Off Line Testing and calibration is now complete.
The DX11-B can now be changed from the maintenance
cabled mode to the normal cn-line (user) mode. The
DX11-B need not be configured in the maintanence mode
again except to verify channel receivers, drivers, and
on-line A and B logic when a hardware failure is suspected.
All preventive maintenance and most corrective mainte-
nance can be accomplished while the DX11-B is connected

to the IBM channel.

Refer to the software abstract for the instruction to foad and run the diagnostics.

6.  Remove the IBM 360/370 cables and return the cables to their normal configuration as follows:

a. Remove terminator cards from HO7, JO7, and H14 and replace in J29, J30, and J31

respectively.

b. Remove terminator card M984-YA from J14 and replace in J32.

¢.  Move cable connector H17 to HO7.

d. Move cable connector J17 to JO7.

e.  Move cable connector H18 to H14.

f. Move cable connector J18 to Y14.

g.  Remove the channel cables if attached for the cable test {Figure 2-135).

h. Disconnect the DX11-B cables from the loop around position (Figure 2-14) and return them to
to the normal position. '

2.9 FILLING OUT TEST PREPARATION CARD

The preparation card in Figure 2-24 should be filled out at this time. Refer to Paragraph 2.14.8 for the

procedure.

NOTE
Figure 2-21 is a sample of this card.
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2.10 /O CABLE REQUIREMENTS

The customer is required to supply all necessary material to make the physical connection between the DX11-B
and the IBM system. In most configurations this will consist of the following material:

IBM BUS Cables

IBM #5353920 This 40 position cable can be used in all systems except when the two byte interface
is implemented on the IBM channel. At least two of these cables are required.

IBM #5466436 This 48 position cable can be used on all systems. It ig required when the two byte
interface is implemented on the IBM channel. At least two of these cables are

required.

NOTE
The same cables are used for TAG lines and DATA

BUS lines.

IBM Channel Terminators

There are four IBM channel terminators available, these terminators are used in pairs (i.¢., one for TAG line and
one for DATA BUS lines). Thus there are two distinct sets. The set to be used on a given systern is dependent on
the IBM BUS cables used. These terminators are used in the DX 1-B only if it is the last Control Unit on the

channel.

If IBM cable #5353920 is used then the BUS terminator must be IBM #540649 and the TAG terminator of this
set is IBM #540650.

If IBM cahle #5466456 is used then the BUS terminator must be IBM #2282675 and the TAG terminator of this
set is IBM #2282676.

IBM EPO Cable (IBM No. 5351178}

The IBM EPO cable may be required, depending on the requirements of the installation itself, The DX11-B can
be used on the channel without this cable. The function of this cable is to place the power sequencing of the

entire PDP-11 under control of the IBM system.

NOTE
Even if the EPO cable is installed the PDP-11 system
power can be controlled with the PDP-11 console key
switch, by switching the DX11-B EPO Panel
SYSTEM/LOCAL switch to LOCAL,

2.11 CONNECTING DX11-B CABLES TO IBM CHANNEL

Each IBM BUS cable counsists of 40 or more coaxial conductors, these conductors are encased into one cable
assembly by, a thick vinyl casing. Each conductor of this assembly is terminated in a rectangular plastic mounting
box by a gold U shaped pin. These pins are durable but extreme care should be used when mating the cables.

The rectangular plastic mounting blocks used at each end of the cable are color coded. One end of the cable
block is light gray or brown, and the opposite end of this same cable block is dark gray or black. This is true
regardless of what type of IBM cable is used. This color coding is used when mating IBM BUS cables to
peripherals or other BUS cables. When mating connector blocks always mate unlike shades together, light gray or
brown to dark gray or black. Note that the light gray cable can be mated to the black block and the brown block
can be mated to the dark gray block.
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Figurc 2-17 Normal Cable Connections to Channel Bus if on End of Bus

2-22



TO NEXT
Cu

FROM 360
6257-4
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These connection procedures must be followed to ensure that the proper conductors are mated. If identically

shaded blocks (i.c., light to light) are mated the cable connections at this point are reversed.

To install the cables procede as follows:

1. P.ower down the PDP-11 system and be sure that the DX11-B ON LINE ENABLE switch is in the
OFF LINE position and that the SYSTEM/LOCAL switch is in the LOCAL position.

2. Using the procedure listed in the previous paragraph ensure that all cables and connector blocks
within the DX11-B are moved to their normal position (Figure 2-2).

3. Toensure an orderly installation request that the customer diagnostics be executed on the channel to
which the DX11-B is to reside on. This can be done by customer or IBM personnel. The purpose of
this test is to verify the integrity of the channel.

4. Request that the customer Stop the IBM system by pressing STOP'on the 360/370 console. It is not
necessary to power down the IBM system. Do not procede until the system is stopped.

5. Have the customer or IBM personnel connect the IBM BUS and TAG cables to the channel. This
connection 18 made at the channel itself or at a peripheral on the channel depending on the DX11-B
position which is designated by the customer. Before connecting the cables mark them for identifi-
cation, the cables should be marked at both ends. Cne cable should be marked TAG and the other
DATA BUS. When the cables are connected to the TBM system they should be connected so that
light shade color connectors are presented to the DX11-B.

6. DEC personnel should now connect the labeled cables to the DX11-B. Connect the TAG and DATA
BUS cables received from the channel or control unit closer to the channel to the connector mounted

within the DX11-B. This is the top connector in each section and is a dark shaded connector.

7. When mounting this connector inspect the pins on each block before mating the two together, If bent
pins are found straighten them if possible. To mate the connectors stide them together by hand. Before
tightening the securing screw in the connector block ensure that the maximum space between the

front surface of each block is less than 1/16 of an inch.

8. If the DX11-B is not the last device on the IBM channel connect the cables to next control unit on the
BUS after the DX11-B by repeating step 7. The bottom set of connector blocks are used to propogate
the channel signals. These connectors on the DX11-B are a light shade and the cable connectors
mated to them are dark shade (Figure 2-20).

9. If the DX11-B is the last device on the IBM channel place the customer supplied terminators in the
bottom set of connector blocks. Since these two terminators are not identical ensure the proper

connector block and terminator are mated (see Figure 2-2),

2.12 EPO Cable Connection

1. If the EPO cable is to be used have the customer or IBM personnel power down the IBM system. If
the EPO cable is not used, proceed to Paragraph 2.14.

2. If the EPO cable is to be used have the customer or IBM personnel plug the EPQ cable into the EPO
controller. The EPQ cable is supplied by the customer. Connect the customer supplied EPO cable to
the DX11-B. This connection is made at the EPO and power control panel, which is mounted
directly below the DX11-B logic panels. This is the same panel that the ON LINE and SYSTEM/LOCAL
switches are mounted on. The connector for the EPO cable is mounted in rear of this panel. The

connector is a six pin female socket mounted on stand-off near the center of the panel.
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2.13 EPO PANEL CHECK

The following test verifies that power can be applied locally by the PDP-11 console keyswitch or remotely by
the IBM 360/370 system. This test is performed only if the customer supplied EPO cable is connected to the

DX11-B.

1.

11.
12.
13.

14.

Turn PDP-11 power OFF using the console keyswitch. The IBM system should still be powered down
from Step 2.12.

On the DX11-B set ON LINE ENABLE switch to OFF LINE.
Set LOCAL-SYSTEM switch to SYSTEM.

Turn the PDP-11 console switch ON.

Verify the PDP-11 system remains powered down.

Have the customer or IBM personnel power up the IBM 360/370.
Verify DX11-B power is ON.

Have customer or IBM personnel power down the IBM 360/370.
Verify the PDP-11 system is powered down,

On EPO panel set LOCAL-SYSTEM to LOCAL.

Verify the PDP-11 system is now powered up.

Turn CPU power OFF and verify power is off.

The IBM 360/370 system may now be powered up.

With the LOCAL-SYSTEM switch in the local position, the PDP-11 system power is controlled by the
PDP-11 console key switch in the normal manner.

With the LOCAL-SYSTEM switch in the system position, the PDP-11 system power is controlled by
the IBM 360/370. However, the PDP-11 console key switch must be in the on position. In this
configuration the PDP-11 system can be powered down at any time via the console key switch, but
will only be powered up when the IBM 360/370 is powered up and when the PDP-11 console key
switch is in the on position,

If the EPO cable is not used, the LOCAL-SYSTEM switch should always be in the LOCAL position.

NOTE
Once the EPO cable has been installed, it should not be
unplugged from the DX11-B without replacing the IBM
360/370 end with a jumper plug, Otherwise the IBM
360/370 power sequencing will hang the next time it is

powered up,

After all cables, including the EPO cable, if used, have been connected, repeat step 3, Paragraph 2.11 to ensure
that the DX11-B is not affecting channel operation. Ensure that the DX11-B ON LINE/OFF LINE switch is in

the OFF LINE position.

NOTE
The DX11-B is not completely tested until the on-line
test in Paragraph 2.14 is completed.
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2.14 DX11-B SYSTEM TEST USING IBM 360/370

This section provides the information and procedures to test the DX11-B on-line. These tests determine whether
or not data can be transferred properly between the DX11-B and the iBM 360/370 system. The IBM FRIEND
Diagnostic and the 2848 Diagnostic are used fo run these tests.

NOTE
Prior to starting the on-line system test, read the
information in Paragraphs 2.15 through 2.18. These
three paragraphs provide some very useful informa-
tion about problems encountered while the on-line
tests are being performed. Figure 2-16 shows the
signal flow for the test connections.

2.14.1 Introduction

FRIEND is an IBM Diagnostic Program requiring 16K bytes of memory in the 360/370 and is supplied in the
form of a card deck, containing 186 cards. The user must enter channel commands from the console keyboard
using the English language. FRIEND supports the commands for most of the IBM files, drums, printers, card
readers, punches, etc. However, only commands related to the DX11-B’s emulation of a 2848 will be discussed

here.

For additional information, refer to FRIEND program description documentation which should be available at

most DX1-B sites.
The on line diagnostics should be run in the following order:

1.  Run FRIEND in the 360/370 with CTP {REV G or later) in the PDP-11, for a minimum of 10 minutes

without error.

2. Run FRIEND in the 360/370 with 2848 RESPONDER in the PDP-11, for a minimum of 10 minutes

without error.

3.  Run DME/2848 Diagnostic in the 360/370 with 2848 RESPONDER in the PDP-11. Run a minimum
of two passes (the cards must be reloaded for each pass) without errors, except as indicated.

2.14.2 Test Preparation
Prior to requesting stand alone time to run the FRIEND diagnostic, the FSE should:
1. Request that the customer’s 360/370 operator assjst in loading the FRIEND diagnostic.

2. Because FRIEND is capable of writing on the customer’s tapes, drums, disks, etc. if the wrong device
address is accidentally typed, request that the customer write protect or disable all such devices.

CAUTION
Some 360/370 models {Models 128, 158, 168, and
some other systems with a CRT console) may use a
different command structure. Check with the cus-
tomer to determine if the console command
structure is standard. If the command structure
is not standard, the DX11-B cannot be tested as
described in this procedure, If this is the case,
contact Corporate Product Support for assistance.
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2.14.3 FRIEND Diagnostic Operating Procedure

NOTE
If the IBM system is a 370 system and has the 3270
CRT display console do the first three steps of this
procedure and go to Paragraph 2.14.9 for the FRIEND

and DME/ 2848 diagnostic loading procedure.

To load and run the FRIEND diagnostic proceed as follows:

[. Load one of the following programs into the PDP-11. Refer to the write-up for details on starting the
program.
NOTE
DEC/X11 is a replacement program for CTP, CTP
shiould be used until the DEC/X11 ON-LINE

module is available,
a. 2848 Responder (MAINDEC-11-DZDXC-A}).

NOTE
The 2848 Responder is capable of running up to 2
devices (channel) simultaneously. The control unit
address contained in the PDP-11 Switch Register
when the program is started, and that address plus
1. 0f the DX11-B is to be exercised at any additional
control unit addresses, the 2848 responder must be
restarted with the new control unit address loaded
in the Switch Register.

b.  CTP (MAINDEC-11-DZQCA-G). Use only
Revision G or later and select the DX11-B for
on-line operation,

c. DEC/X11. Select the DX11-B on line module,

NOTE
CTP and DEC/X11 are capable of running up to four
devices (channel) simultaneously, The control unit
address contained in the PDP-11 switch register when
the program is started, and that address plus 1, 2, and
3. If the DX11-B is to be exercised at any additional
control unit addresses, CTP or DEC/X11 must be
restarted with the new control unit address loaded
in the Switch Register, When CTP or DEC/X11 are
nsed, run the first pass with all devices except the
DX11-B deselected.

NOTE
If the 370 has a 3270 type console, refer to Paragraph
2.14.9.

2. Place FRIEND deck in the 360/370 card reader with the cards face down and Row Nine on the cards
positioned toward the card reader.
NOTE
All 360 console inputs are terminated by EOB, obtained
by pressing ALT mode and 5 simultaneously on the 360

console. On 370s, press END on the console. This refers
to every line entered.
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13.

Press START and EOF (End of File) on the card reader.
Wait for the READY indicator on the card reader to illuminate.

Refer to Figure 2-20 and set the 360/370 load unit switches to the card reader address (usually QOC).

Press the blue LOAD button the the 360/370.

The card deck will now load and the console will print an introductory message. The introductory
message ends with FRIEND asking for the 360/370 CPU model.

CPU Model XX =

Answer by typing 25, 30, 40, 50, 65, or 75 for the correct 360 CPU medel. (For all 370 models, reply
with 75. For 360/67, reply with 65.)

Next, FRIEND will ask for the device address by typing DEV =,

Answer by typing the Control Unit address {(including Channel number) of the DX11-B (in
Hexidecimal). This Control Unit address was specified to the PDP-11 when CTP, DEC/X11, or the

2848 Responder were starfed.

NOTE

EOB on the SELECTRIC is equivalent to END on the
hardcopy matrix or ENTER on the 3270 CRT.

Now type the channel program using one of the following examples:
a. Use Example 1 in Table 2-5 — If the 2848 Responder is running in the PDP-11.
b,  Use Example 2 in Table 2-6 — If CTP or DEC/X11 is running in the PDP-11.
If you wish to change the channel program after Example 1 or 2 has been started:
a. Press REQUEST on the 360/370 console device: This terminates any data transfer in progress.
b.  Wait for the PROCEED light to illuminate.
c. Type the following:
RESET (EOB)
d.  Then, FRIEND responds with:
DEV =

¢.  Then proceed to type in the DX11-B’s address and channel program per Example 1 or 2
(Tables 2-5 and 2-6).
NOTE
Figure 2-19 is a sample of FRIEND introductory
message and channel program.
Allow FRIEND to run for a minimum of 10 minutes with the 2848 RESPONDER and a minimum of
10 minutes with CTP or DEC/X11. No errors are allowed.
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Table 2-5
EXAMPLE 1

In this example FRIEND writes 480 bytes of EBCDIC character 0 {oc¢tal 360) from the
buffer designated $a to the DX11-B. FRIEND reads this data back and stores it in the buifer
designated $b. Buffers $a and $b are then compared. Any differences are printed out on

the 360/370 console as a data error. The data transfer continues until REQUEST is pressed
on the console. (Refer to Figure 2-20).

NOTE
Program queries are underlined.
DEV = XYY (EOCB X = Channel number
¢md 01 from $a (EOB) YY = Control unit address (in HEX)

DATA = 480c0 (EOB)
cmd 06 into $b (EOB)
DL = 480 (EOB)
compare $a, §b (EOB)
go (EOB)

FRLEND =3= DESCRIFTION Ix 2841 VOL, A82 OR 2314 VoL. S

*WARRINGs wRITE CUMMANWDS MALY UESTROY DATA
DN A CUSTOMEx PACK/CELL UK CE IRACKS,

[NTERPRETIVE PROGRAM 11U XEQ CCw COMMANDS
(HAT (00U ExTrE FUOK ANY DEVICE(S),

AFTER INSTRUCTIONS ARE TYPED,ENTEK EACH CONMAAD
wHEN PROCLED LIGHT TURES OM,

TERMINATE EACH E¥IRY WITH AN ALTERKATE COLE 5 (EOK).

AFTER CCw CHATY HAS BELN ENTEREL, TYPE GO,
TO ENTFR WEXP CCW CHAIN,PRESS REGUEST, TYPE FESET,

CrU MODEL X=75
NDEVEDEVICE ADLDRESS XXX=diw
ENTER CCw LIST iW ENGLISH

cmd &1 from &a
DATA=dEGCcE
cmd &6 into §b’
bL=4g0
compare Sa,sb
go
NOTE
This sample printout is from a 370/145. The PDP-11
was running the 2848 Responder, The DX11-B control
unit address is 20 (Hex), and it is on the multiplexer
channel {Channel 0). The EOB or other terminating

characters are not printed.

Figure 2-19 Sample FRIEND 360/370 Console Printout
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Table 2-6
EXAMPLE 2

In this example FRIEND writes 64 bytes of data each equaling 156AC17E (Hexidecimal)
from the 360 buffer designated $a to the DX11-B. FRIEND then reads this data back and
stores it in the 360 buffer designated by $b. Buffer $2 and §b are then compared. Any
differences in the two buffers is printed out on the 360/370 console as a compare error.
The data transfer continues until the REQUEST key is pressed on the 360/370 console
device.

NOTE
Program queries are underlined,
DEV = XYY (EOB) X = Channel number
cmd 01 from $a (EOQOB) Y'Y = Control unit address (in HEX)

DATA =64 X 156AC17E (EOB)
emd 02 into $b (EOB)

DL = 256 (EOB}

compare $a, $b (EOR)

2o (EOB)

2:14.4 Filling Out Test Preparation Card

NOTE
All necessary information required to run the diagnostic
is given in the Preparation Card in Figure 2-22.

Fill out the preparation card in Figure 2-22 being careful to fill in all blanks as follows:

NOTE
Figure 2-21 is a sample of this card.

Fill out the blank spaces on the form in Figure 2-22. The information recorded and the control
characters are used to test the DX11-B on line with the IBM 360/370.

Fill in line 4 with the parameters listed in step 10 of the DME diagnostic test procedure (Paragraph
2.14.8).

Fill in line 6 with the parameters described in steps 11 and 12 of the DME diagnostic test procedure.
The sample preparation card in Figure 2-21 was filled out with information for a 370/158 with
1024K bytes of main storage. The DX11 is jumpered for a control unit address of 2FQ to 2FF
(Hexidecimal) and is connected to the selector channel (channel 2).

2.14.5 Card Deck Preparation Procedure — Perform the following checks to prepare all card decks for loading
when the FRIEND diagnostic is run.

1.

b

Check between the decks for blank cards. Blank cards may have been inserted between the decks for

ease in separating them. 1f so, the blank cards must be removed before placing the decks into the

reader.

Ensure that the first and last card in each deck is marked. If they are not already marked, mark them.

This makes it casier to separate the decks at a later date.

The 2848 dijagnostic card decks are usually marked; A, B, C, D, E, and F on the side of the decks. If
they are not marked A to F, the decks can be identified by the IBM diagnostic number which is

punched in columns 73 to 76 of each card .|Refer to Table 2-7.
The cards in each deck must be in order. The number of cach card is punched in columns 77 to 80.
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2848 DIAGNOSTIC PREP CARD CUSTOMER Sample yﬁ’ ~7 /4 £

DATE

0. Load and start the 2848 responder (MAINDEC-11-DZDXC) in the PDP-11.
1. Load DME monitor into the 360/370.
2. Make sure 360/370 line printer is on line.

3. Press “Request” on the 360/370 console (Maintenance Console or Console Terminal). Wait for “Proceed.”

4. Type the system configuration as follows: (Refer to Paragraph 2.14.9).

(Be sure to type the periods)
5. Press “Request”™ on the 360/370 console.

6. Type the following:

NOTE
If the M908 is jumpered for only one device address,
omit the second line entry.

a70,0 2 F O 1B £o00 £ _C (EOB)*
at0022. £ 1 1B £o000 F. © (FOB)*

(Be sure to type the commas and periods)

7. Then type: L/b (EOB)

8. The system configuration will now be printed on the line printer {(if online) or on the 360/370 console.
9. The remaining card decks will now load and the DX11-B will be exercised.

*END if a 370

Figure 2-21 Sample Prep Card
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2848 DIAGNOSTIC PREP CARD CUSTOMER

DATE

0. Load and start the 2848 responder (MAINDEC-11-DZDXC) in the PDP-11.

1. TLoad DME monitor into the 360/370.

2. Make sure 360/370 line printer is on line,

3. Press “Request”™ on the 360/370 console (Maintenance Console or Console Terminal), Wait for ““Proceed.”

4. Type the system configuration as follows: (Refer to Paragraph 2.14.4).
__ (EOB)*

u——-— —— — —— — et i, B it ——— — —

{Be sure to type the periods)
5. Press “Request™ on the 360/370 console.

6. Type the following:

NOTE
If the M908 is jumpered for only one device address,
omit the second line entry.

a700 __ __ __ 1B._000 __ _ (EOB)*
470,0 AB. __ 000 (EOB)*

— —— —— — —

(Be sure to type the commas and periods)

7. Then type: L/b (EOB)

8.  The system configuration will now be printed on the line printer (if online) or on the 360/370 console.
9. The remaining card decks will now load and the DX11-B will be exercised.

*END if a 370

Figure 2-22 Test Preparation Card
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Table 2-7
Diagnostic Card Deck

DEC IBM
Designation Designation

A 7005

B 7015

C 7025

D 7035

E 7075

F 7085
MONITOR (DME) 0404

Number
of Cards

137
117

73

69
183
155
586

A typical line printer cutput from the DME/2848 diagnostic when the 2848 RESPONDER was running in the
PDP-11 is shown in Figure 2-23. The parameters for this example are listed on the sample preparation card

(Figure 2-17).

2.14.6 DME/2848 Diagnostic Operation Procedures

The DME/2848 diagnostic consists of the DME diagnostic monitor card deck and six 2848 diagnostic card decks.
The diagnostic runs in conjunction with the 2848 RESPONDER in the PDP-]1 system.

The diagnostic and monitor card decks are loaded into the 360/370 through its card reader.

NOTE

A minimum of 64K bytes of storage are required in the
360/370. If it has less than 64K bytes, the DME/2848
diagnostic cannot be run and on line testing of the
DX11-B must be limited to running FRIEND in the

360/370.

2.14.7 Test Preparaticn -- Stand alone time is required to run the DME/2848 diagnostic.

Prior to requesting “Stand Alone” time, the FSE should perform each of the preparation procedures listed in
Paragraph 2.14.5 and request that the customer’s 360/370 operator assist in loading the DME/2848 diagnostic.

NOTE

Some 360/370 models (Model 128, 158, 168 and some
other systems with CRT console) may use a different
command structure. Check with the customer to deter-
mine if the console command structute is standard. If
the command structure is not standard, the DX11-B
cannot be tested as described in this procedure and
Corporate Support must be contacted for assistance.

2.14.8 DME/2848 Diagnostic Operation Procedure

To load and run the DME/2848 diagnostic proceed as follows:

1. Load and start the 2848 Responder, MAINDEC-DZDXC, in the PDP-11. Refer to the write-up for
details on starting the Program. If the DX11-B Interrupt vector address is not 300, the MAINDEC

must be patched. For patching, refer to the Write-up.

NOTE

If the 370 has a 3270 console, refer to Paragraph 2.14.9
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A typical line printer output from the DME/2848 diagnostic when the 2848 RESPONDER was running in the
PDP-11 is shown in Figure 2-23. The parameters for this example are listed on the sample prep card (Figure

2-21).
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14 34 vy svvw 8¢ Mues
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Figure 2-23 Typical Line Printer Copy from the DME/2848 Diagnostic

2-35



Table 2-8
System Configuration Definitions

Where:

AA is the 360 model number (30, 40, 50, 65, 67, or 75).

For 370 models use the following numbers for AA

370 Model

135
145
155
158
165
168

BB =00

CC is as follows for the 360/370 main storage size:

Storage Size (Bytes)

64K
128K
256K
512K
768K
1024K

DD 15 as follows:
Model

360/30
360/40
360/50
360/65
360/67
360/75
370/135
370/145
370/155
370/165
370/158
370/168

AA

40
50
65
65
75
65

cC

05
06
o7
08
08
09

DD

FA
FA
CB
4B
4B
19
19
19
08
08
08
08

EEEEEE is as follows for 360/370 main storage size:

Storage Size (Bytes)

64K
128K
256K
512K
768K
1024K
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10.

1.

Place the DME monitor deck (largest deck, contains 586 cards) in the 360/370 card reader with the
cards face down and row 9 on the cards positioned toward the card reader. Place the 2848 diagnostic
decks (A, B, C, D, E, and F) on top of the DME moniter deck in a similar manner.

NOTE
All 360 console inputs are terminated by (EOB}, which
is obtained by simultaneously pressing ALTmode and
5 on the 360 console. On 370s, press END on the
console. This applies to every line entered.

Press START and the End of File (EQF) on the card reader.

Wait for the READY indicator on the card reader to illuaminate.

If a line printer is available, ensure that it is on-line. All printouts occur on this printer. If no printer

is on-line, or if that line printer has a non-standard address, all printouts occur on the console.

Set the 360/370 load unit switches to the card reader address, (usually OOC), (refer to Figure 2-20).

Press the blue LOAD button on the 360/370.

The monitor card deck only loads at this time and WTE DME is printed on the line printer.

NOTE
If the prep card has already been filled out omit
steps 9 through 13 of this section. Use steps 4
through 9 of the Prep Card to replace the cited
steps of Section 2.14.8.

Press the REQUEST button on the console and wait for the PROCEED light,

Type the system configuration as follows:

uAA.BB.CC.DD.EEEEEE (EOB}

(Refer to Table 2-8 for definitions of A, B, C, D, and E)

NOTE
For short procedure follow Prep Card Figure 2-22.

Press REQUEST on the console and wait for the PROCEED light. Then type the following:

NOTE
If the M908 is jumpered for only one device address,
do not type the second line.

a70,0CDD.1B.X000DD (EOB)

where:

C

= The Channel number to which the DX11-B is connected.

DD = The low order DX11-B control unit address (in Hexidecimal). Equivalent to the address

placed in the PDP-11 switch register. When the 2848 Responder was started.

EE =DD+1

X

=8 — If the DX11-B is on a selector channel.
0 — If the DX11-B is on a multiplexer channel.
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12.

13.

14,

lé.

17.

Press REQUEST on the console and wait for the PROCEED light. Then type:
a70,0CEE.1B.X000DD (EOB) (Refer to step 11 for definitions of C, D, E, and X).
Now type the following:
L/B (EOB)

The system configuration is printed on the line printer {or console if no line printer is available).

This printout can be ignored.

Now the remaining 6 card decks will load, one every few minutes. After each card deck is loaded, the
PDP-11 system is exercised. The line printer prints the following as each deck is loaded and executed

without error:

a. SF70XX
T
where:

XX =The test number (05, 15, 25, 35, 75, and 85).
b.  Tests F7075 and F7085 prints the following allowable errors:

S F7075
*SDO F7075 C1 005R9R 02F1

No attention INTRPT in 1 minute, Section terminated.
T

S F7085
*SDO F7085;01 005444 02F1

No CE Manual Response to Instructions on 2260 S within 60 seconds.
c.  These are the only errors allowed. All other errors are printed in a similar manner to that above.
The 2848 diagnostic terminates with the following printout:

WTE DME

Two passes are sufficient for DX11-B on-line acceptance.

2.14.9 FRIEND or DME/2848 Diagnostic Operating Procedure for 3270 Console

The IBM 3270 CRT Display console is frequently used in place of the hard copy printer keyboard combination
found on all IBM 360s, and some 370°s CPUs.

By using the Light Pen (LP) attached to the console and the keyboard (KB) this system can easily be configured
to communicate with the operator in order to run the FRIEND and DME/2848 diagnostics.

NOTE
The system must be dedicated to the DX11-B at this
time. Be sure the customer has completed his opera-
tions on the IBM system and that all disks and other
storage devices are protected by being turned OFF LINE,
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Face the 3270 Display Console and perform the following steps.

1.

Unlock the security key on the right side of the 3270 display housing. (This key switch may or may
not already be in the unlocked position.)

Press the STOP button on the front of the processor.

Press the Initial Micro Program Load (IMPL) button on the same processor console. This causes the
control storage of the processor to be reloaded from floppy disk units contained within the 370
console. It takes approximately one to two minutes, during this period the floppies will be in motion
and make unusual sounds, the 3270 display shows arbitrary patterns. At the completion of the IMPL,
the 3270 display posts the IMPL COMPLETE message. If the IMPL error light is displayed on the
processor panel repeat this step.

The next display posted by the 3270 console is the first frame modified by the operator or installer.
This is displayed automatically.

These frames are modified by using the light pen (LP) and console keyboard (KB). The LP is used by
placing the tip of the P on the square block to the immediate left of the desired selection and
pushing it forward on the screen until the snap action switch within the [P is actuated, be sure that

the LP is placed squarely on the screen over the desired block.

This frame gives information that relates to the 370 system configuration. This includes CPU
features, number and types of channels, assignments and types of UCWs. Included with this in the
lower corner of the displayed frame is the KEYBOARD PRINTER mode selection.

Place the LP over the KEYBOARD printer mode select square and activate the LP.

Next,’on this same displayed frame select with the LP the sqaure that corresponds to the MANUAL
mode selection. Subsequent to this selection, a second frame is displayed on the 3270 display. This

occurs automatically after selecting the MANUAL mode.

This second frame dispiays information used in loading during {nitial Program Load (IPL) time, such
as the address of the device information is to be loaded from. It also contains the necessary selections
to execute cither 2 System Reset or PSW RESTART and to load the information from the specified

device,

Using the LP, select the LOAD UNIT square, now on the KB specify the address of the device which
the FRIEND or DME/2848 diagnostic will be loaded (IPL’d) from. This is usually the card reader
and is a three character entry such as 00C where the most significant character represents the IBM

channel and the remaining two characters represent the control unit and device address.

After entering the three characters terminate the entry by depressing the ENTER key on the KB.
Notc the address of each IBM device is most often attached to that device with a three character

emblem that is quite visible.

Place all the cards in the card reader selected as the load device and make the card reader ready to
read by pushing the START and END OF FILE buttons, one card should be read and then the
green READY light should come on.

NOTE

Place Card Reader END plate on top of last card. This
is used to weight cards down. Be sure all cards are placed
in the reader NINE edge in and face down.
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8. With the LP, select the square for a SYSTEM RESET. Next at the bottom of the displayed frame use
the LP to select the EXECUTE square, this executes the System Reset,

With the LP, select the square for the LOAD function. Next using the LP, select the EXECUTE
square. At this point the cards should be read by the reader. At times the reader may halt before the

full card deck has been read in (refer to step 10).

9.  Assuming that the full card deck has been read successfully, either the FRIEND or DME/2848
diagnostics displays information on the screen. At this point refer to the operational description of
the particular program contained within this manual,

If the card deck has been completely read but a message is not displayed on the 3270 screen, depress
upper case A on KB followed by the ENTER key. If the 3270 screen is still blank, refer to step 10.

10.  This step is performed if the IPL or program load was not successful,

10A. If the reader halts before the full deck has been read, repeat steps 7 and 8. If the reader halts more
than 3 times, go to 10B.

10B. Clear the card reader of any remaining cards, do this by manually clearing any cards in the output
hopper. Next remove any cards in the input hopper and press the NPRO button on the reader, this

flushes any cards left in the reader.

Reassemble the card deck keeping all cards in order. Check the card sequence numbers in the last

four columns of the card to be sure that all cards are in sequence.

10C. Reload the cards according to step 7. Before placing the cards in the reader, fan the edges of the
cards with your finger to loosen any cards that might be sticking.

10D. On the left hand side of the 3270 keybhoard, press the MODE key. This causes the second frame to be
redisplayed. When this frame is redisplayed, return to step 7. If the screen remains blank, return to

step 1.

NOTE
After the cards are read in, go to step 15 in Paragraph
2.14.3 or 2.14.6 for remainder of the operating
instructions.

2.15 OPERATING SUGGESTIONS

This section contains some helpful hints for running the on-line diagnostic test.

2.15.1 On-Line Operation Requirements

Do not attempt on-line operation unless all four of the DX11-B off-line diagnostics (DXDXA, DZDXF, DZDXG,
and DZDXH) have successfully run. System exercisers should also run (CTP, GTP, DEC/X11).

NOTE

Ensure all diagnostics are the latest revision.
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2.15.2 Errors with DME/2848 Diagnostic

1. If errors occur, run FRIEND with CTP. Attempt to create the same error by specifying the same data
pattern and device address {on the channel) that failed with the 2848 diagnostic. This information

should be available from the error printout on the 360/370 line printer.
2. If you cannot reproduce the failure try running FRIEND and the 2848 responder.

3.  Most errors are easier to diagnose and check with the oscilloscope using FRIEND and CTP.

2.15.3 Format Consideration and Logic Levels

IBM BIT 00 to bit 07 are opposite from DEC BIT 00 to 07 (DEC bit 00 = IBM Bit 07, etc.) All channel signals
are: +3 V =1 (true), 0 V = Q (false). All channel signals are available for checking with the oscilloscope on Rows
Hand J of the DX11-B. However, this should not be attempted when the 360 is running the customer’s

software,

2.16 ERRORS THAT OCCUR WHEN FRIEND IS RUN

1. None of the PDP-11 programs check any data when the DX11-B is on line. All data checking is done
in the 360/370 by using the COMPARE command. If CTP halts, the cause is most likely a Unibus
problem. If the 2848 RESPONDER halts, ensure you patched the program for the corrent vector
address (see Paragraph 2.4.2). If the DX11-B does not interrupt to 300 (load the contents of 300
and 302 into the DX11-B interrupt vector address and that address plus 2). This procedure is listed
in MAINDEC-11-DZDXC-A-D. The 2848 Responder may also halt if the ON LINE ENABLE is in the

OFF position or ON LINE cannot be set.

2. If you are using FRIEND to drive the 2848 Responder, ensure character data is specified correctly.
If you typed in a lower case character, (a, b, e, f, etc.) an upper case character (A, B, E, F, etc.) is
read by the channel. Tlis causes a data compare error so always specify an upper case character.

This is a software function of 2848 Responder.

3. Unit = XXX Data compare error byte No. 0001 $a = FF §b = 00. This example of a data compare
error contains the following information. Unit = XXXX is the failing address on the channel. This

should be the device address vou specified to FRIEND.

Byte No. 0001 is the failing data byte number. If this is greater than 0001, the ertor is intermittent.
FF is the contents of the write buffer (good data). 00 is the contents of the read buffer (bad data).

4. Unit = XXXX — No DEV END or CUE I/O Interrupt. This error means the DX11-B never caused
an interrupt to present device end or control unit end to the channel. The DX11-B may be hung

or the PDP-11 may be halted.
5. Unit = XXXX Start IO not accepted.
CSW = 00 000000 XX YY 0000

This error means the DX11-B did not respond to initial Hand Shaking on the channel.

XX = Control Unit status.

Y'Y = Channel status — if non-zero indicates a possible channel error,

2-41



If XX =02 (Unit Check) sure the controi unit address specified to FRIEND (DEV =..... y was the
address {minus the channel number) placed in the PDP-11 switch register; plus up to 3 for CTP and
DEC/X11; or plus 1 for the 2848 Responder. This address is a hexidecimal number.

Anytime the 360/370 Data transfer or error printout is stopped with REQUEST or INTERRUPT on
the 360/370 console if the DX11-B should stop in and remain in Phase 0.

2.17 MAINTENANCE PROCEDURES

Maintenance (P.M.’s etc.) can be performed while the DX11-B is connected to the channel, however, care must
he used. Even though the DX1 1-B is off line or even powered down, it is possible to crash or hang the customer’s

360/370 operating system.

Do not remove any of the following unless the DX11-B is disconnected from the channel or the 360/370 is
halted or the 360/370 is dedicated stand alone to the DX11-B;

G890 (slot FO1)
Any M596 or M597
Coax Cable connector cards (to and from the channel)

All other modules can be removed provided the DX11-B is powered down.

2.18 HINTS ON INTERFACE SIGNAL MONITORING WHILE TROUBLESHOOTING

In order to monitor the interface signals you must understand the nature of the two buses and their associated
tag lines (Figure 2-24). BUS QUT consists of 9 lines that carry addresses, commands, control orders, and data
from the IBM 360/370 system to the DX11-B system. The 4 outbound tag lines are asserted to indicate to the
DX11-B system what information is being transmitted. BUS IN consists of 9 lines that carry addresses, status,
sense information and data from the DX11-B system to the IBM 360/370 System. The inbound tag lines are
asserted to indicate what information is being transmitted from the DX11-B to the IBM 360/370 system.

In order to determine what signal(s) should be present on a line of the bus you must determine what information
is being transmitted and which lines should be asserted for that particular information.

When information consisting of less than 8 bits of information is transmitted on the bus (Figure 2-25) the bits
must be placed in the highest numbered bit position on the bus. The unused bit positions must be held to a logical
zero. As an example: if 6 bits of information are transmitted, bit position 0 and 1 are held to a logical zero,

the MSB is bit position 2 and the least significant bit is bit position 7. For a more detailed description of the
buses, refer to the IBM System/360 and IBM System/370 I/O Interface Channel to Control Unit Original

Equipment Manufacturers Information Manual.
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CHAPTER 3
OPERATION

3.1 SCOPE

This chapter provides the information necessary to operate the DX11-B, The description is divided into two
major parts: Controls and Indicators, and Special Operating Procedures.

3.2 CONTROLS AND INDICATORS

Figure 3-1 shows the DX11-B control and indicator panels. The indicator panel is located at the top front of the
unif, The control panel (EPO) is located in the center front of the unit behind a removable panel. The figure i=

keyed, by index number, to the functional descriptions given in Table 3-1.

Table 3-1
DX11-B Controls and Indicators

Ind
neex Name Function
No.
1 DXDS 00 Device-Status-Register — Sixteen lamps which indicate the contents

of the DX11-B Device Status Register as follows:

PARER Parity-Error — Indicates an even parity condition on Bus-Out,
when either a command or data information is sent from CH
to CU(DX11-B). (Error indicator.)

NXM (PDPTO) Non-existent-Memory — Indicates more than 20 us were required
to complete a single NPR. (Error indicator.)

SELRST Selective-Reset — Indicates a malfunctioning DX11-B device.
(IBM Reset indicator.)

SYSRST System-Reset — Indicates the execution of a System Reset
sequence. (IBM Reset indicator.)

INFDSC Interface-Disconnect — Indicates that the channel has performed
a disconnect operation with the DX11-B. (IBM Reset indicator.)

UCHKS Unit-Check-Sent — Indicates that Unit Check has been presented
in the status byte. (Channel Status flag.)

(continued on Page 3-3)
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Table 3-1 (Cont})
DX11-B Controls and Indicators

Ind
nex Name Function
No.
1 CHENDS Channel-End-Sent — Indicates to the emulator that Channel End
(cont) status was sent in a status response. {Channel Status flag.)

BSYS Busy-Sent — Indicates that Busy status was sent to the channel.
(Channel Status flag.)

CHIS Channel-Initiated-Selection-Sequence — Indicates a channel-
initiated sequence is in progress with the DX11-B.

ESEND Ending-Sequence-End — Indicates a status byte was presented
to the channel as a result of either a program-initiated sequence
or a stacked status having been accepted. Can indicate a
CUI-ISS contention. (CUI End indicator.)

CHDEND Channel-Data-End — Indicates a channel byte count overflow
during a Data Transfer sequence. (CUI End indicator.)

CUDEND Control-Unit-Data-End — Indicates an all zero state in the DXBC
Register during a Data Transfer sequence. (CUI End indicator.)

ISSRE]J ISS-Rejected — Indicates a channel-initiated selection sequence
addressed to the DX11-B was answered by a CU Busy status indi-
cation and a short CU Busy sequence. {Special indicator.)

CMDCHN Command-Chaining — Indicates that another CCW operation will
probably follow for the CU/Device currently connected when
Device End is presented. (Special indicator.)

STKSTR Stack-Status-Byte — Indicates that the status byte being presented
on the Bus-In cannot currently be accepted by the channel.
(Special indicator.)

CMDREJT Command Refject — Indicates the command sent to the DX11-B
was illegal. Unit check is presented in the status byte. The re-
jected command is indicated in the CUCR. (Special indicator.)

2 CUAR__ 02 Control Unit Address Register — Bight lamps which indicate the con-
tents of the CUAR constituting the right-hand byte of the DXCA
{Command and Address Register). Contains the device address from
Bus-Out during an ISS.

3 CUSR__ 06 Control Unit Status Register — Eight lamps which indicate the con-
tents of the CUSR constituting the right-hand byte of the DXOS
(Offset and Status Register). These status bits, transmitted to the
channel are as follows:

Bit Assignments
DX11-B Channel (CH)

ATTN Attention 7 0

CUEND Control Unit End i

BSY Busy 4 3

CHEND Channel End 3 4

DEVEND Device End 2 5

UCHECK Unit Check 1 6

UXCEP Unit Exception 0 7

STAMOD Status Mode 6 1

(continued on next page)
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Table 3-1 (Cont)
DX11-B Controls and Indicators

Index Name Function
No.

4 DXMO__14 Maintenance Out Register — Sixteen lamps which indicate the con-
tents of the Maintenance Out Register. This register comprises two
subregisters, the left-hand byvte constituting the CONO or Control
Lines Qut Register, and the right-hand byte, the BUSO or Data
Lines or IBM Bus-Out Register. These bits are as follows:

OPLO Operational-Out — Indicates that the channel is in operation
(Selection Control Line)

HLDO Hold-Out (Selection Control Line)

SELO Select-Out (Selection Control Line)

SUPO Suppress-Out (Selection Control Line)

ADRO Address-Out (Tag Line)

CMDO Command-QOut (Tag Line)

SRVO Service-Qut (Tag Line)

PARO Parity-Out (Parity Line)

REC’D BUS OUT Indicate the Bus-Out data bits as seen either directly from the

LINES (BUSQ) Bus-Qut cables or from BUSOB if off-line.

5 DXMI__16 Maintenance In Register — Sixteen lamps which indicate the con-
tents of the Maintenance In Register. This register comptises two
subregisters, the left-hand byte constituting the CONI or Control
Lines In Register, and the right-hand byte the BUSI or Data Lines
or IBM Bus-In Register. These bits are as follows:

OPLI Operational-In (Selection Control Line)

SELI Select-In (Selection Control Line)

REQI Request-in (Selection Control Line}

ADRI Address-In (Tag Line)

STAI Status-In (Tag Line)

SRVI Service-In (Tag Line)

CLKO Clock-Out (from Bus-Out)

PARI Bus Parity In

BUSI Indicates the data bits enabled to the Bus-In lines for transmission
back to the IBM 360 Channel.

6 DXCB__ 20 Control Bits Register - Sixteen lamps which indicate the contents
of the Control Bits Register as follows:

LOCKO Lockour — Indicates that the first five programmable registers are
made read-only to the PDP-11 program.
PHASE 2,1,0 Indicate the existing major phase of the DX11-B.
TSFF Time State Flip-Flop — Indicates the state of the clock control
(time state) flip-flop.
1 =T8I
0=T82

{continued on next page)

3-4



Table 3-1 (Cont)
DX11-B Controls and Indicators

Index

Name Function
No.
6 FASTCU Fust Control Unit Response — This signal is made available for
{cont) diagnostic test purposes.

SYNC Synchronization Flip-Flop — This is a phase synchronizing flip-
flop used to disable certain portions of logic within any particular
phase.

CUDX Control Unit Date Control — Indicates that the Control Unit

data (CUCR and CUSR) is available to either the bus-out or
bus-in lines.

10D 1/0-Done — Indicates an Input-Output Done condition.

BYPAS Bypass — Indicates one of the following:

a. This is the first byte of data that is being transmitted or
received.

b.  The device status table will not be accessed by this
particular channel-initiated sequence.

¢, No address-out has been received.

d. A copy of the parity okay signal {(between Phases 2 and
3).

e. A copy of status pending (between TS| and TS2 of
Phase O during a CHI sequence).

f.  InTS2, indicates that a fast CU Busy was made in TS1.

NPRX NPR Control Switch — Indicates that the DX11-B is requesting
a non-processor or memory-to-device transfer from the PDP-11.
When extinguished, indicates that the transfer has been com-
pleted.

NPRT NPR Transfer Direction — Indicates that data is being sent into
PDP-11 core. If extinguished, indicates that data is being taken
from PDP-11 core.

BALF Byte Alternator Load Flop — Indicates that status is pending

and that the device for which status is pending has been addressed
by the channel. During Phases 5 and 6, it keeps track of which
half of the data word is currently being used.

ONLINB On line B — Indicates whether or not the DX11-B is connected to
the I/O interface.

ADRECC Control Unit Address Compare — Indicates that the control unit
portion of the address matches Bus-Out.

ADRECD Device Address Compare — Indicates that the device portion of
address matches Bus-Out.

(continued on next page)
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Tabile 3-1 (Cont)
DX11-B Controls and Indicators

Index

Name

Function

11

12

13

14

I5

16

DXND_ 22
PAROK

DXTO

MNCLEN

TIMDIS
NPRTC

OpD

DXBA__10

DXCS__04

PARSTP

NPR Data Register — Sixteen lamps that indicate each data word
that is transmitted to or from PDP-11 core via NPRs.

Parity OK — Indicates odd parity on the channel and device address
from the channel to the DX11-B.

DX11-B Timeout — Indicates that while Operational-In was up, the
program did not interact for 5 sec. (Program Response Latency
error.}

Maintenance Clock Enable — (MCLKEN) Indicates that the DX11-B
is enabled for maintenance clock mode. When set, the DX11-B wiil
not change time state until Maintenance Clock pulse is set. This
flip-flop is pulsed by the SINGLE PULSE switch on the EPO panel.
An on and an off condition of the MNCLEN indicator will result in
the DX11-B switching from one time state to the other.

Timeout Disable — Indicates disabling of DXTO during program
debugging.

NPR Timeout — Indicates that DX11 Bus Master was not asserted
during timeout interval. (NPR Latency error.)

ODD Fiip-Flop — Copy of DXBA (00). Always zero when presented
to Unibus (or read by program). This data (odd buffered address)
is saved here to initialize BALF.

Two undesignated lamps that can be jumpered to any signal for
observation.

NPR Bus Address Register — Fifteen lamps that indicate the follow-
ing:

NOTE
00 is always (0). See Item 13.

a.  During data transfers, points to PDP-11 core location to
or from which data will be transferred.

b.  During CHIS, points to the SPW and device status byte in
PDP-11 core.

¢.  When information is to be stored in the Tumble Table
(TT), indicates that address.

Control Unit Status Register — Fifteen lamps that indicate the con-
tents of the Control Unit Status Register as follows:

Farity Error Stop — Indicates that a data transfer sequence will
be terminated upon a Bus-Out Parity error. If out, will not pre-
vent a parity error from being raised, but the sequence will end
normally.

(continued on next page)
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Table 3-1 (Cont)
DX11-B Controls and Indicators

Ind
ndex Name Function
No.
16 CUFBM Conrrol-Unit-Forced-Bursi-Mode — Indicates that Forced Burst
{cont) mode has been enabled. (Program set.)
ENDEN Control Unit End Enable — Indicates that the CUEND will be

asserted in the device status presented to the channel during a
CU Busy sequence. (Program set.)

BSYEN Control Unit Busy Enable — Indicates that CUBSY can be imme-
diately set upon responding to a CUI or CHI. (Program set to
emulate a single thread control unit.)

ONLINA On line A — Indicates that the DX11-B has made or is making a
request to go on-line to the 360 channel. (Program set.)

CUBSY Control Unit Busy - Indicates that a channel-initiated sequence
will be answered by a control unit sequence. (Program and hard-
ware set.)

DONE If INTEN is aiso set, indicates that an interrupt will be requested.
Program cleared only before making an attempt to change
registers.

In Phases 0 or 7, if reset, LOCKO can also be reset.

In Phase 4, TS1 is cleared to reset Interrupt Request. In Phase 4,
TS2 is set with NPRX.

NOTE
A program set of DONE should only be attempted
by a maintenance program as an isolation test of
the DX11-B interrupt.

INTEN Interrupt Enable — Indicates an interrupt enable condition. The
bit is always writable. Should always be on before activating the
on-line flip-flop. Should not extinguish until the on-line flip-flop
has been cleared. (Program set and cleared only.)

STKSTA Stack-Status — If set, indicates that status was stacked. If cleared,
indicates that status was accepted. Program set when presenting

a suppressable status. Automatically set when the CH requires a
status to be stacked and the DX11-B will attempt to present it

again.
XBA17 Extended Bus Address — Two lamps that indicate the extended
XBAl6 most significant bits of the Memory Address Register during data

input/output. Program loaded and clsared. During NPR cycles,
complements on a DXBA overflow when the DXBA is incremented
+2, during a data transfer.

(continued on next page)
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Table 3-1 {Cont)
DX11-B Controls and Indicators

Index
No.

Name

Function

16
(cont)

17

18

19

20

21

22

FCTN 2
FCTN 1

GO

CUCR__03

SINGLE PULSE

SYSTEM/LOCAL

POWER HOLD

ENABLE
ON LINE
OFF LINE

ON LINE ENABLED

Function — Two lamps that indicate the binary contents of the
DX11-B Function Register, which represent the operation desired
as follows:

FCTN=0 = Reset the DX11-B
FCTN=1 = Input data transfer
FCTN=2 = Output data transfer
FCTN=3 = Present status

Indicates that the function requested is performed. If FCTN=0,
DONE is left cleared; if FCTN=0, REQI is rajsed.

Control Unit Command Register — Eight lamps indicate the contents
of the CUCR constituting the left-hand byte of the DXCA (Com-
mand and Address Register). Contains the last command sent by the
channel even if it was rejected by the DX11-B.

Momentary toggle switch. Each operation will complement
MNCLKF. Two operations will step the DX11-B from one time
state to the other.

Two-position toggle switch. In SYSTEM position, puts the DX11-B
under control of 360/370 power up sequencing.

In LOCAL position, removes the DX11-B from controf of 360
power sequencing.

One lamp that indicates completion of the 360/370 power up
sequence.

Two position toggle switch. In ON LINE position enabies the
DX11-B to be put on-line by the program, and in OFF LINE
position enables the DX11-B to go off-line in accordance with

. 360/370 protocol.

One lamp that indicates when the DX11-B is enabled on-line.
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3.3 861 CONTROLS AND INDICATORS
Figure 3-2 shows the front panels for the 861-A, 861-B and 861-C Power Controllers. Each version has two pilot
lamps, a circuit breaker, a 3-position toggle switch, and several power outlets. Their functions are discussed in the

following paragraphs.

3.3.1 Pilot Lamps

In all 861 Power Controller versions, all pilot lamps are lighted whenever the controller input power cable is
connected to the live mains, regardless of the position of the power controller circuit breaker or LOCAL/OFF/
REMOTE switch.

3.3.2 Circuit Breaker

Circuit breaker CBI, when ON, provides power to the unswitched outlets, and to the switched outiets when the
LOCAL/OFF/REMOTE switch is in the LOCAL position (or in the REMOTE position and a connection exists
between pins 1 and 3 of a Remote Switching Control Bus connector*). The circuit breaker opens automatically
when an overload condition exists at a power outlet or within the power controller.

3.3.3 LOCAL/OFF/REMOTE Switch

The LOCAL/OFF/REMOTE switch provides the Remote Switching Bus with the means to control the power

to the switched outlets. When the powercontroller is energized and the switch is in the OFF position, the
switched outlets are disabled. When in the REMOTE position and connected to a bus where Power Request and
Emergency Shutdown are in use (or a means of effecting connection between pin 3 and pins 1 or 2 exists), the
switched outlets are enabled or disabled in accordance with conditions on the bus. When in the LOCAL position,
the switched outlets are enabled only when the Emergency Shutdown signal is not asserted.

3.3.4 Remote Switching Control Bus Connectors

The three female Signal Bus cennecters, adjacent to the LOCAL/OFF/REMOTE switch, are wired in parallel.
These connectors provide a means of daisy-chaining the Remote Switching Control Bus between the controller

and system devices.

* A connection between pins 2 and 3 of the Remote Switching Ci i i iti
g Control Bus disables the switched outlets, regardl fthe
LOCAL/QFF/REMOTE switch. . position of the
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CHAPTER 4
PROGRAMMING

4.1 SCOPE
This chapter presents general programming information for software control of the DX11-B. Although a few
typical program examples are included, it is beyond the scope of this manual to provide detailed programming

information.
This chapter is divided into four major portions:

360/370 and PDP-11 Format Comparison
360/370/DX11-B Communication
DX11-B/PDP-11 Communication
DX11-B Formats

o oe

4.2 IBM 360/370 AND PDP-11 FORMAT COMPARISON

As the DX11-B transfers data between 360/370 and PDP-11 memories, a comparison of their word formats is
called for (Figure 4-1).

Q T e e e e e e e e e e e e e el m el
BYTE
4] 78 15
—
HALFWORD
| 1BM
o) 78 1516 23 24 31 360/370
PP
WORD
—
o 78 1516 2329 31 32 39 40 47 48 55 56 &3
T e sw_an _ww _aw_
l pouUBLE WORD ]
7 o]
_____________________________________
15 87 o =~ PDP-11
WORD |

1-1237

Figure 4-1 IBM 360/370/PDP-11 Data Format Comparison
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In the IBM 360/370, information is handled in units of eight bits (byte). A ninth bit (parity) is generated for
each byte and carries odd parity on the byte but is not included in references to size of data fields. Bits are
numbered from left to right (00—07). A halfword comprises two consecutive bytes (00—15) while a word is four
bytes (00—31). The location of any group of bytes is specified by the address of the left-most byte. Partitioning
is based on a hexadecimal notation in which each byte represents two hexadecimal digits in 4-bit binary form

(0000=0, 111 1=F).

PDP-11 information is also handled in 8-bit bytes, but parity is not generated. Bits are numbered from right to
lefi (15:00), with a word comprising two consecutive bytes. The right-most byte {07:00% is designated the low
byte and is addressed in even locations. The left-most byte {15:08) is designated the high byte and is addressed in
odd locations. Partitioning is based on an octal notation in which three binary bits represent one octal digit
(000=0, 111=7). In the PDP-11, the basic unit of data is the byte; the only smaller unit recognized by the hard-

ware is the individual bit.

4.3 IBM 360/370/DX11-B COMMUNICATION

The DX11-B functions as a control unit (CU) in the IBM 360/370 System and is in communication with a channel
unit in that system. All transactions between the DX11-B and the channel (CH) are conducted over an [/O inter-
face. The DX11-B accepts control signals from the channel, controls the timing of data transfers over the I/O
interface, and provides status of the devices it controls. The interface provides the DX11-B with an information
format and a sequence of signals that is common to all control units on that channel. The DX11-B decodes com-
mands from the channel, interprets them for a particular device on the Unibus, and generates a signal sequence
necessary to execute a given operation. The channel directs the flow of information between the I/O devices

and 360/370 memory.

Communication between the channel and the DX11-B is on an interlocking basis, in which each signal requires a
response for the sequence to proceed. The IO interface contains two buses (Bus-In and Bus-Out), Mark and Tag

lines, and Selection and Metering Control lines.

Bus-Out is used fo transmit information from the channel to the DX11-B such as data, device addresses, com-
mands, and control orders. Bus-In transmits information in the opposite direction (data, selected I/0O device
tdentification, status and sense data). Mark indicates the bus being used. Tag lines are used to identify what
kind of information is placed on the bus at any one time. The selection control lines serve a scanning or selection
function of attached I/O devices, while the metering lines condition usage meters on the attached units.

4.4 DX11-B/PDP-11 COMMUNICATION

The DX11-B functions as one of the devices on the PDP-11 Unibus, and is in communication with the PDP-11
Central Processor over that bus. The Unibus is similar to the 360/370 I/O Interface except that all devices,
memory, and the processor are connected to the same logical set of wires. Whereas on the IBM interface the
chanrnel controls all transactions, on the Unibus any device, or the processor, can control the transfer of infor-

mation.

The DX11-B communicates with the PDP-11 processor in three ways. The most important way is via Non-
Processor Request (NPR} cycles for direct access to the core memory. The DX11-B uses this to retrieve device
status, store sequence results, and to transfer data.

A second way is via the interrupt which causes a temporary change in the PDP-11 program. The interrupt is used
to notify the program that sequence information is now available.
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The third type of interaction is program changes to the DX11-B control registers. In this case, the PDP-11
processor becomes Unibus “master” and the DX11-B becomes the “slave™ device.

in the IBM System, the channel is always in charge of signal sequences, as data is spoken of as from or to the
channel. On the Unibus side of the DX11-B, devices can be either “master” or “slave”, depending on whether or
not they have initiated an operation. Direction of data transfer in the PDP-11 System is described relative to that
device that has momentarily become “master”, To avoid confusion, in this manual “360 read” and “360 write”
are used to describe the direction of data transfer with respect to the IBM System. The terms “output™ and
“input™ are used to describe direction of data transfer with respect to the PDP-11 System. It can be seen from
this that a transfer from 360 to PDP-11 will be a “write” transfer to the DXI1-B and an “input” transfer to the
PDP-11 {Figure 4-2).

READ OUTPUT

BUSIN pOP

TBM
BUSOUT

WRITE INPUT

11-1236

Figure 4-2 360/PDP-11 Transfer Conventions

On the Unibus, only a single sequence is involved in establishing a logical connection; but in the IBM System, data
(status information and commands) must be exchanged while maintaining a sequence. Neither method uses a
synchronizing clock and both have overall time limitations.

4.5 DXI11-B FORMATS

This paragraph lists all of the DX11-B Unibus programmable registers in tabular form (refer to Drawing
C-FD-DX11-P-04, Sheet 7 of 8). All bits can be read by the program; all registers are byte addressable. Table 4-1
lists just the registers with their byte numbers (Base Address Offset), mnemonics, word number, full register
name, and pertinent information about each. Tables 4-2 through 4-9 break each register down bit by bit, giving a

detailed description of each bit’s function.

Table 4-1
DX11-B Registers
(Addressable as PDP-11 Memory)

Base Word
Address Mnemonic No Remarks
Offset ’
1,0 DXDS 1 Device Status (TT entry no. 1) (Read-only)
3,2 DXCA 2 Command and Address (TT entry no. 2} (Write lockout)
5.4 DXCS 3 Control Unit Status (loaded by ISR) (Write lockout)
7,6 DXOS 4 Offset and Status (loaded by ISR) (Write lockout)
11,10 DXBA 5 Bus Address (loaded by ISR) (Write lockout)
13,12 DXBC 6 Byte Count (loaded by ISR)
15,14 DXMO 7 Maint Out (simulator) (diagnostic)

(continued on next page)
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Table 4-1 (Coni)
DX11-B Registers
(Addressable as PDP-11 Memory)

Base Word
Address Mnemonic No Remarks
Offset ’
i7,16 DXMI 8 Maint In (simulator) (diagnostic)
21,20 DXCB 9 Control Bits (control) {(diagnostic)
23,22 DXND 10 NPR Data (control) (diagnostic)
25,24 DXES]1 11 Extra Signals (control) (diagnostic)
27,26 DXMOB 12 Buffered Bus Out (simulator)} {diagnostic)
31,30 DXES?2 13 Extra Signals (control)

4.5.1 Device Status Register (DXDS)

The DXDS register contains all the interrupt and device status flags. The DXDS register is read only and stored
as the first tumble table (TT) entry for this device before reset. These bits and their functions are listed in Table 4-2
and shown in Figure 4-3.

DXDS REGISTER

15 14 13 12 11 10 9 8 T -] 5 4 3 2 1 Q
ALL
PARER NXM |SELRST|SYSRST|{INFDSC| UCHKS |CHENDS| BSYS CHIS | ESEND |CHDEND|CUDEND| ISSRE ¢ [CMDCHN|STKSTEB|CMDREY “-EIE.E\SD
ONLY
ERRORS IBM sTaTUS curL SPECIAL
RESET FLAGS CHT END CONDITIONS
END
READ ONLY
L -E239
Figure 4-3 Device Status Register (DXDS) Bit Assignments
Tabie 4-2
DXDS Bit Assignments
Bit No. Mnemonic Description
Error Indicators
15 PARER Parity Error — This bit is set if the DX (also referred to as CU) detects an

even-parity condition on the Bus-Out when either a command or data
information is sent by the channel (CH) to the CU. The PARER flip-flop
will be set if bad Command-Out parity is detected during an ISS or if bad
{BUSQ) Data-Out parity is detected. The PARER flip-flop is not set on
bad Address-Qut parity during an ISS. In this case, the CU simply will not
recognize the address from the CH. If set during a data transfer while
PARSTP is set, this will terminate the sequence by 10D=1 and CUDEND
will also be set.

(continued on next page)
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Table 4-2 (Cont)
DXDS Bit Assignments

Description

Bit No. Mnemonic
Error Indicators (Cont)
14 NXM
IBM Reset Indicators
13 SELRST
12 SYSRST
11 INFDSC
CH Status Flags
10 UCHKS
09 CHENDS
08 BSYS
CHI End Indicarer
07 CHIS
CUI End Indicators
06 ESEND

Non-Existent Memory — This bit will set when the CU takes longer than
20 us to complete any one Non-Processor Request transaction (NPR), as a
result of addressing a non-existent (memory) location. If set during a data
transfer, this will terminate the sequence by I0D=1 and CUDEND will also
be set. Bus time out is taken as equivalent to bus completion elsewhere, so
that a sequence can proceed to its normal ending point.

Selective Resef — This bit will be set by the CH execution of a Selective
Reset sequence as described in the CH to CU GEM Interface Manual
published by IBM. This sequence is usually a response to a malfunctioning
CU/device. When set, this bit causes a Program Interrupt (PI).

System Resef — This bit will be set by the CH execution of a System-Reset
sequence as described in the IBM document, CH to CU OEM Interface
Manual. When set, this bit will cause a P1.

Interface Disconnect — This bit is set when the channel performs a discon-
nect operation with the CU,

UC Sent — This bit is asserted when Unit Check has been presented in the
status byte.

CH End Sent — This bit is used to notify the emulator that CHEND status
was sent in a status response.

BSY Sent — BSY status bit was sent to the channel.

Channel-Initiated Selection Sequence Fnd — This bit is set when a
channel-initiated sequence has been compieted with the CU. This bit
becomes a 0 when the DXDS is reset after the DXDS is entered into the
TT.

Ending Sequence End — This bit is set when a status byte is presented to
the channel as a result of a program-initiated sequence or when a stacked
status is finally accepted. This bit is most commonly associated with the
ending status presentation type of sequence which normally follows a
Data Transfer sequence.

It may, under some circumstances, occur that the CHIS bit is set as a
result of a CUI-ISS contention situation, where the device address re-
quested matches the device address selected from the channel and the CU
was requesting to present status.

{continued on next page)
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Table 4-2 (Cont)
DXDS Bit Assignments

Bit No.

Mnemonic

Description

CUI End Indicarors ( Conv)

05

04

CHDEND

CUDEND

Special Indicarors

03

02

01

00

ISSREJ

CMDCHN

STKSTB

CMDRE]

Channel Data £ind — This bit is set during a Data Transfer sequence when
the channel byte count overflows. (Command-Out is sent in response to
Servige-In.) This bit, in its true state, causes the CU to terminate the Data
Transfer sequence. This bit is also set when the CH terminates a Data
Transfer sequence by Interface Disconnect (INFDSC=1). It also sets the
10D signal. CHDEND is cleared after being copied into the TT.

Control Unir Data End - This bit is set during a Data Transfer sequence
when the DXBC (Byte Count) goes to its all 0 state. When set, this bit
causes a PI and also causes the DONE bit to assert. It also sets the [OD
signal. When this bit is asserted, it causes the CU to terminate the Data
Transfer sequence.

Initiql Selection Sequence Rejected — ENDEN in the DXCS register enables
this bit to set when a channel-initiated selection sequence addressed to the
CU is answered by the CU with a Control Unit Busy status indication and

a short Control Unit Busy sequence. This can only occur if the CUBSY bit
in the DXCS is set when the CH tries to initiate an ISS and status is not
pending for the addressed device. ISSREJ is not cleared with the rest of the
DXDS, tut remains set until CUE is accepted by the CH.

Command Chaining — The bit sets if the CH has indicated that another
{CCW) operation will probably follow for the CU/Device currently connec-
ted when Device End is presented. Command chaining occurs when the
Status-In tag from the CU is answered by Service-Out with Suppress-Out

up.

Stack Status Copy — This bit is set when the CH informs the CU that the
status byte being presented on Bus-In cannot currently be accepted by the
CH. This occurs when the CH responds to Status-In with Command-Qut.
STKSTA can be set by the program if the CU is not active with the CH
(LOCKO=0). This is useful when initiating 2 CU request for status presen-
tation. If Suppress-Out and STKSTA are both true, the CU drops its
Request-In, since the status contained is suppressable (once status has been
stacked the CH also defines that status as suppressable). Since this bit is a
copy of the STKSTA flip-flop, it is read-only.

Command Refect — This bit is set when the command sent to the DX11-B
is rejected. The rejected command is stored in the CUCR.

4.5.2 Command and Address Register (DXCA)

This DXCA register contains the Control Unit Command Register, CUCR, and the Control Unit Address Register,
CUAR. These two bytes are the command and address as transmitted from channel during an initial selection
sequence. This register is stored as the tumble table entry for this device upon completion of a CH-CU inter-
action. These bits and their functions are listed in Table 4-3 and shown in Figure 4-4.
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Table 4-3

DXCA Bit Assignments
Bit No. Mnemonic Description
1508 CUCR The left-hand byte of the DXCA Register contains the CUCR. The CUCR

cannot be loaded by the program. This byte contains the last command
sent by the channel (even if it was rejected by the CU).

07-00 CUAR The right-hand byte contains the CUAR. The CUAR is loaded with the
device address from Bus-Out during an initial selection sequence. The
CUAR is also loaded and cleared via PDP-11 program control if LOCKO

isa0,
DXCA REGISTER
15 14 13 12 1 10 5 8 7 B 5 4 3 2 1 o
7 ) 5 4 3 2 J i Q T 53 5 4 3 2 1 0
READ ONLY
e - COMMAND REGISTER (CUCR) ADDRESS REGISTER {CUAR) —r—————— e

|#————————S5ECOND DATA BYTE

111240

Figure 4-4 Comand and Address Register (DXCA) Bit Assignments

4.5.3 Contrel Unit Status Register (DXCS})

This register contains the primary control command information bits and primary status indications for the
DX11-B. The DXCS can not be modified by the PDP-11 program when LOCKO equals 1 (except for DONE and
INTEN). These bits and their functions are listed in Table 4-4 and shown in Figure 4-5.

7 | 8
aLwars _,|
15 | 14 13 12 11 10 9 8 WRITABLE 5 4 3 2 1 0
PARSTP| CUFBM | ENDEN BSYEN /%ONLINA CUBSY | DONE | INTEN |STKSTA XBAa FCTHN GO
- ™ . =
EXTENDED ]
ENABLE ENABLE SPARE ONE END ENABLE|STATUS DATA ??E‘:’Fu.; BEG N
CUEND SeT LINE OF iS5 ADDRESS 2:0UTPUT FUNCTION
cuBsY REQUEST SEQUENCE STACKED 3= STATUS
ENABLE UNUSED
FORCED ALWAYS FAST
BURST o] cu
MODE BUSY
SEQUENCE
ENABLE
STOP ON BAD
PARITY DATA
— CU ENABLE & 0000000 sle.INTERUPT
STATUS CONDITIONS REGUEST

T-lzan

Figure 4-5 Control Unit Status Register (DXCS) Bit Assignments



Table 4-4
DXCS Bit Assignments

Bit Mo.

Mnemonic

Drescription

15

12
11

10
09

08

07

PARSTP

CUFBM

ENDEN

Not Uscd
BSYEN

ONLINA

CUBSY

DONE

Stop on Parity Error Enable — If this bit is set to a 1 and a parity error
occurs on Bus-Out during a Data Transfer sequence, then the sequence is
terminated and CUDEND will be set. If this bit is not sct, PARER can still
be sct but the sequence will end normally.

Control Unir Forced Burst Mode Enable — This bit can be set by the pro-
gram when CU Forced Burst mode is desired. This condition causes the CU
to hold OPL-IN up from initial selection through the presentation of
Channel End (cxcept for TIO and HIO).

Control Unit Eind Enable — This bit is set and cleared only by the program.
The purpose of setting this bit is to assert CUEND in the device status pre-
sented to the channel during a CU busy sequence, i.e., where the CUBSY
bit is already set.

CUBSY Enable — This bit enables the setting of CUBSY immediately upon
responding to a CUI or CHI. This bit is set to 1 by the program for emu-
lating a single thread control unit.

Reserved

On-Line Request Enable — This flip-flop, when set, indicates that the con-
trol unit has made or is making a request to go on-line to the 360 channel.
It is a two-level flip-flop. This is the lower stage of the on-line flip-flop
which is loaded or clearcd by program command (ONLINA: DXCS (09)).
The upper stage is the operating on-line flip-flop ONLINB (DXCB (02)).
ONLINB follows the changes of ONLINA at a time when, as specified in
the OEM channel manual (IBM), it is proper to make changes from on-line
to off-line or from off-line to on-line. {The CH is considered on-line itself
whenever operational-out is set.)

Control Unit Busy Enable — This bit set will cause a channel-initiated
sequence to be answered by the control unit with a CU Busy sequence.
This bit causes the BSY and SM bits to assert to the Bus-In during the sub-
sequent status presentation from the CU. This bit is set and cleared by the
program and by the DX hardware if so enabled by BSYEN. Program
manipulation of CUBSY is not recommended.

Sequence Done — The DONE bit is the normal interrupt producing con-
dition which the DX11 uses for its primary interrupt control (c.f., INTEN).
If both DONE and INTEN are set, an interrupt will be requested. Clearing
DONE is required (of the program) only before making an attempt to
change registers. With DONE reset, LOCKO may also be reset if the DX11
is in either Phase O or Phase 7. Loading DONE is allowed only in Phases
Qor7.

Int Phase 4, TS1, DONE is cleared to reset the interrupt request. In Phase 4,
TS2, DONE is set {also NPRX is set) so as not to conflict with a possible
program load in Phase 7.

{A program set of DONE should only be attempted by a maintenance pro-
gram as an isolation test of the DX11 interrupt.)

(continued on next page)



Table 4-4 {Cont)

DXCS Bit Assignments
Bit No. Mnemonic Description
06 INTEN Interrupi Enable — This bit is always writable. It is recommended that this

bit always be in its 1 state before activating the on-line flip-flop and that the
on-line flip-flop be cleared prior to clearing this bit. This bit can be cleared
or set by program control only.

05 STKSTA Stack Status (c.f., STKSTB) — If set, STKSTA indicates that status is
stacked. When cleared, it indicates that status is accepted. It can also be
set voluntarily by a program that is presenting a suppressable (or low
priority) status. It is also set automatically by the DX 11 when the CH
roquires a status to be stacked and the CU will attempt to present it again.

04,03 XBA Extended Bus Address Bits — These bits are the two extended, most
significant bits of the memory address register during all transfers to
or from core via NPR operations. They are loaded and cleared under
program control and can be caused to complement sliould the DXBA
overflow from a DXBA increment of +2 during a data transfer. They
are used for all NPR transfer sequences, status word fetches, tumble
table entries, and data transfers.

02,01 FCTN Function — These two bits make up the DX11 Function Register. They
are used by the program to select the CU operations desired:

FCTN=0 — reset the DX11
FCTN=1 — input data transfer
FCTN=2 — output data transfer
FCTN=3 — present status

00 GO When the GO bit is set, the function requested is performed. If
FCTN=0, the reset operation is done on the DX11 and the DONE bit is
left cleared.

If FCTN+0 then Request-In (REQI) will be raised at the start of a CUI
sequence.

4.5.4 Offset and Status Register (DX0S)

This register contains the offset address of the status pointer word (SPW), which is termed CUOR, and the status
byte, termed CUSR. The contents of the CUCOR are program loaded for the first (or the left-most) six bits. Bits

9 and 8 of the CUOR are unused and are always zeros.

The CUQOR contains the high-order six bits of the SPW table and of the tumble table. The CUOR should be set

before an on-line request is made.

The CUSR c¢ontains the status information listed in Table 4-5 and shown in Figure 4-6. These bits are transmitted
to the channel.

49



Table 4-5
DXOS Bit Assignments

Bit No. Mnemonic Description

07 ATTN Attention
06 STAMOD Status Modifier
05 CUEND Control Unit End
04 BSY Busy — The program should not directly set this bit. This bit is set only by

a CU Busy sequence or by being Ioaded as the status portion of the SPW.
03 CHEND Channel End
02 DEVEND Device End
01 UCHECK Unit Check
00 UXCEP Unit Exception

DX0S REGISTER
15 14 13 12 i1 10 9 a 7 3] g 4 3 2 1 O
TN
7 [ 5 4 3 2 i Q ATTEN |STAMOD| CUEND | BSY CHEND |DEVEND)UCHECK |UEXCEP
L Y, 744 i
RITAB NUSED
oy o L
CONTROL CHANNEL UNIT
UNIT END CHECK
END
ATTENTION EXCEPTION
e SO TR e T oF amm) (CUORY o ple—————— CONTROL UNIT STATUS REGISTER {CUSR) ———#
+————— F|RST DATA BYTE ————————

l-lz4z

Figure 4-6 Offset and Status Register (DXOS) Bit Assignments

4.5.5 Bus Address Register (DXBA)

This 16-bit register, shown in Figure 4-7, can be cleared and loaded under program control if LOCKO isa 0. Itis
used during data transfers to point to the PDP-11 core location to or from which data will be transferred in 16-bit
words at a time. During a data transfer, the DXBA is preset by the program to point to the first byte location
where data is sent or stored. The DXBA is incremented by two each time a PDP-11 data word is fetched or stored
in core during the data transfer process. Should the DXBA overflow, the extended memory address bits (XBA) in

the DXCS will be caused to complement their states appropriately.

The DXBA is also used during channel-initiated sequences to fetch both the status pointer word and the device
status byte from PDP-11 core. In addition, the DXBA is used to address the tumble table when information is to

be stored there.

The low-order bit of the DXBA (DXBA 00} is normally set to 0 by program load. When this bit is placed on the

Unibus address lines, it is always représented as Q.
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During write operations, when data is being sent from the IBM channel to the PDP-11, starting or stopping on an

odd byte boundary always puts a garble in the adjacent byte.

DXBA REGISTER

15 14 13 12 11 10 9 8 7 6 S5 4 3 2 | <]
NPR
# [ )
1 15 14 13 t2 " 10 (a) 7 5 5 % 3 2 i ]
fa— CONTROL UMIT QFFSET REG. (CUQR)- }d—CONTRGL UNIT ADDRESS REGISTER (CUAR) —= ALWAYS (O} WHEN
PRESENTED TO
2 DST OFFSET FOR THIS DEVICE 7 5 5 2 3 z ! A A s
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M= CONTROL UNIT QFFSET REG. (CUOR—in [a————— TUMBLE TABLE INDEX [TTNDX) ————& ’
M 15 id 13 12 11 10 tm 7 & 3 4 3 2 1 o}
po- CONTROL UN1T OFFSET REG. [CUOR) - ——— TUMBLE TABLE INDEX {(TTMDXj+2——#
N DaTA ADDRESS

1h-1243

Figure 4-7 Bus Address Register (DXBA) Bit Assignments

4.5.6 Byte Count Register (DXRBC)

This register, shown in Figure 4-8, is used only during data transfers. It is loaded and cleared under program
contrel and is set up prior to the data transfer involved, The DXBC is set to the complement of the number
of bytes desired to be transferred. As each byte is actually transferred to or from the DX11-B, the DXBC is
incremented by one until all bytes are transferred, (DXBC=all zero’s) whereupon the DXBC equals 0. When
the DXBC contents go to 0 during a Data Transfer sequence, the CUDEND bit of the DXDS will set and

thereby terminate the Data Transfer sequence with the channel.

The program could set DXBC to -1 at any time during a data sequence (Phase 5 or 6) to terminate that sequence.
Several attempts may be required in case the DXBC is incremented at the time of program load.

DXBC REGISTER
15 14 13 12 T 10 9 8 7 8 ] 4 3 |

15 14 13 12 1 10 9 8 7 G S 4 3

BYTE COUNT REGISTER (OXBC)
POP SET TC—1 TO STOP I/0
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Figure 4-8 Byte Count Register (DXBC) Bit Assignments

4.5.7 Maintenance Out Register (DXMO)

This register, shown in Figure 4-9, is used to hold the 360 Channel Bus Qut Data and Tags. This register is always
directly readable by a PDP-11 program. When the DX11-B is on-line, the bits in this register are mostly the same
as what appears on the Bus-Out lines (hardwired cables to the Bus-Cut plug). When the DX11-B is off-line, these
bits can be written directly by a PDP-11 programmed request. The programmed bits are held buffered in the
DXMOB. When the DX11-B is on-line but cabled to the Bus-Out Test plug, these bits are also writable by PDP-11
programs. The On-Line Cabled mode is used to isolate the cables and Bus-Out receivers as an error source.



OXMO REGISTER
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Figure 4-9 Maintenance Qut Register (DXMQO) Bit Assignments

The IBM Bus-Out Register (BUSQ) bits 0700 contain the Bus-Out data bits 0 to 7 as seen either directly from
the Bus-Out cables or from BUSOB if off-line. When written by the PDP-11 program, this byte is buffered in

BUSOB.

The Control Lines Out Register (CONO) bits 15—08 contain the signals listed in Table 4-6 as strobed (copied) at
TP1 or TP2 from either the Bus-Out lines or from CONOB,

Table 4-6
DXMO CONO Bit Assignments

Description

Bit No. Mnemonic
Selection Control Lines
15 OPLO
14 HLDO
13 SELO
12 SUPO
Tag Lines
11 ADRO
10 CMDO
09 SRVO

Operational-Out — This line indicates that the channel is in operation.

NOTE
Refer to [BM manual A22-6843 for a detailed
description of each line of the 360 Bus.

Hold-Out

Select-Out — This flip-flop is set only if both hold out and select out are
set. When set or cleared by a PDP-11 program, only the simulated select
out signal is affected {see DXMOBR).

Suppress-Out

Address-Out
Command-Out

Service-Qut

{continued on next page)



Table 4-6 (Cont)
DXMO CONO Bit Assignments

Bit No. Mneinonic Description
Parity Line
08 PARO Parity Out — This bit has double duty when written by a PDP-11 program

while the DX is in On-Line Cabled mode. At such times the state of the bit
will be translated directly both into the state of the Simulated Clock Out
line (of the Bus-Out Test plug) and into the Parity-Out line. Clock Out’s
primary purpese is to provide a synchronization time for the Control Units
to make changes in their ON/OFF LINE state.

Another function of the bit is to allow program generation of either normat
(odd) Parity-Out or the generation of “bad” (even) Parity-Out. This feature
is necessary to permit checking the parity generator within the main DX11
logic.

The parity is determined by counting the number of ones in Bus-Out

(8 bits); if the result is an even number, PARQ should be set to 1. Parity

is then checked by adding all 9 bits together; good parity always gives an
odd sum.

4.5.8 Maintenance In Register (DXMI)

This register, shown in Figure 4-10, is used for reading the Bus-In tags and data originating from the main DX11-B
logic. In this way, the register represents the channel’s view of Bus-In. The output of these flip-flops is enabled
to the Bus-In lines either when OPLI=1 or when a Fast CU Busy is in progress.

The register is normally read-only; but for maintenance purposes, programmed modification is permitted except
for CLKGO and PARI. When the DX11-B is offine, the data read by PDP-11 programmed references comes
directly from DXMI. When the DX11-B is ondine, the data read by the PDP-11 program comes from the Test-In
plug. Correct data will be seen then only if the plugs are cabled together.

The Buffered Bus In Data Register (BUSI) bits 0700 contain the data that is enabled to the Bus-In lines for
transmission back to the TBM 360 Channel. The cutput of this byte is always input to a parity generator that
produces the signal PARI.

The Buffered Control Lines In Register (CONT) bits 15—08 are listed in Table 4-7.

DXMI REGISTER

15 14 13 12 Al 10 2 B 7 €
OPL1 | SELI { REQL | ADRI | STAL SRYI | GLKO | PARI T &
“ - ~ - | I
SELECTICN TAG
CONTROL LINES (FROM (NCT
LINES CABLES] FF)
OK TO  PARITY
GO ON OF
———— READ ONLY WHEN ONLINE——— LINE BUSL
. WHEN OFFLINE-ACTUAL BUSI »
READ ONLY WHEN ONLINE—BUSI VIA CABLES
l———— CONTROL LINES IN (CONI) IBM BUS IN (BUSI) ——————™
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Figure 4-10 Maintenance In Register (DXMTI) Bit Assignments
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Table 4-7
DXMI CONO Bit Assignments

Rit No. Mnemonic Description
Selection Control Lines
15 OPLI Operational-In
14 SELI Select-In (not direct cleared)
13 REQI Request-In
Tag Lines
12 ADRI Address-In
11 STAI Status-In
10 SRVI Service-In
Test Lines
0% CLKO Clock Qut Signal from Bus-Out — This line always comes from the cables,
even when the DX11 is off-line.
08 PARI Bus Parity In (not a flip-flop — output of parity generation for BUSI)

4.5.9 Control Bits Register (DXCB)

This register contains control bits used for DX11-B operation. They are read-only, and are used for diagnostic or
~emergency purposes only. The register is reset by INIT=1, except for ONLINB and SELI. These bits are listed in
Table 4-8 and shown in Figure 4-11.

DXCB REGISTER

15 14 13 12 1 10 9 a 7 5 5 4 3 2 1 +]
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PHASE l E l NPR DEVICE
CONTROL TIME (NOT PHASE {NOT CONTROLS {PENDING RECOGNITION
FLOPS STATE  FF} STATE FF) STATUS) INOT FF)
SYNC 1/0 BYTE
WRITE FLOP DONE ALTERNATGR
LOCKOUT cu FLop
ON DX
REGS DATA Ne
1=RO CO:{TGRC?L To
O-RAW 0+-DONE I8M
READ ONLY
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Figure 4-11 Control Bits Register (DXCB) Bit Assignments
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Table 4-8
DXCB Bit Assignments

Bit No. Mnemonic Description

15 LOCKO Lockout — If this bit is set to a 1, the first five programmable registers are
made read-only to the PDP-11 program. It is this Lockout protection
which provides the interlocking or contention control which is needed
when a channel-initiated sequence conflicts with the setup of a control
unit initiated sequence. The channel sequences are always given prece-
dence, and the control unit programs are prevented from further modifi-
cation of the DX11 Registers.

14,13,12 Phase Control Bits — These bits are used to determine the major phase of
the DX11 Controller.
11 TSFF Time State — This bit is the clock control:
0=TS2
1 =T81
10 FASTCU This signal is available for diagnostic test purposes.
09 SYNC Synchronizer — This is a phase synchronizing flip-flop that is used for

miscellaneous purposes to disable certain portions of logic within any
particular phase. The details of this use are spelled out in the flow dia-

grams.

08 CUDX CU Data Control — This is a control unit data control flip-flop. Ifitisal,

this means that the Control Unit data {composed of the CUCR and CUSR)

can be used or is available to either the Bus-Out lines, or to the Bus-In lines,
in the case of PDP-11 output transmission.

07 10D Input-Output Done — This bit is not a flip-flop, but is the Inclusive-OR of
alt conditions which can stop a data transfer that is taking place in Phase 5
or 6.

06 BYPAS Bypass — This bit is used for a number of purposes:

a.  First, it is used to indicate that this is the first byte of data that is
being transmitted or received, i.e., bypass suppress-out.

b.  Bvpass to a 1 also indicates that the device status table will not be
accessed by this particular channel-initiated sequence. This might
occur because of a zero pointer in the left portion of the SPW, ie.,
bypass DST.

¢. Bypasstoal, may alse be used as an indication that no address out
has been received. This is a synchronizing function that is used in
Phase 0 for a CUI sequence, 1.e., bypass SPW and DST.

d.  Bypass is also used as a copy of the parity okay signal. This is used
to communicate betwecn Phases 2 and 3, i.e., bypass the command.

e.  Bypassis used as a copy