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PREFACE

“

This manual contains reference information for the system functions of the CONTROL DATA®

STAR Peripheral Stations, descriptions of the station hardware, and some typical procedures

necessary to exercise the programmable elements. The STAR stations are a set of peripheral

equipment designed for use with a CDC® STAR 100 Computer, and as such, are implemented

to some degree by common hardware and software. Other stations may be used in a STAR

peripheral system; manuals providing information on this equipment are listed in this preface.

NOTE

Throughout this manual, the abbreviations NOC and
NIC denote normal output channel and normal input
channel, respectively. As an example of its use in
text, the notation NOC-5 indicates normal output

channel 5.
Control Data Publications Publication No.
tSTAR-100 Computer Reference Manual 60256000

TSTAR-100 Computer Hardware Maintenance Manuals: General
Description, Operation, Theory of Operation, Installation and
Checkout, Maintenance 60256100

Control Data Large and Medium Scale Computer Systems Site
Preparation Manual Section 1 - General Information 60275100

Control Data STAR-100 Computer System Site Preparation Manual
Section 2 - System Data 60381600

tSTAR-100 Computer Refrigeration System Customer Engineering

Manual 60329800
tSTAR-100 Peripheral Stations Customer Engineering Manual
(Maintenance) 60325300
STAR-100 Peripheral Stations Customer Engineering Diagrams Manuals
tStation Buffer Unit Core Control 60382000 and
60406700
t Station Buffer Unit Interfaces 60382100 and
60406800
tStation Control Unit 60362900
T Station Display Unit 60382500

t This manual is available on a controlled distribution basic only from:
Control Data Corporation
Advanced Systems Lab, Publications Dept.
4201 No. Lexington Ave,
Arden Hills, Minn. 5512
All manuals not having the dagger are available from:
Literature and Distribution Services
8100 34th Ave. So., P.O. Box O
Minneapolis, Minn. 55440
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GENERAL

Section 1 contains an introduction to the CDC STAR Peripheral Stations. It includes a
description of each station and its function, a brief description of each functional ele-

ment within the station, and a physical description of the station hardware.

PERIPHERAL STATION/COMPUTER SYSTEM OVERVIEW

Peripheral stations perform such tasks as detailed control of peripheral equipment,
recovery and retransmission of corrected data, manipulation of records and messages

as to timing and routing, and the general management of available peripheral resources.

The standard peripheral stations available to handle I/O tasks in STAR computer
systems are:

Paging (Drum) Station
Disk Station

844 Service Station
STAR-100 Service Station
STAR-1B Service Station
844 Storage Station

Magnetic Tape Station

Unit Record Station

Display/Edit Station

Storage (Media) Station

STAR-100 Maintenance Control Unit |
STAR-65 Maintenance Control Unit

Figure 1-1 illustrates the relationships of some of these standard stations to the central

processor and the memory of a STAR-100 Computer. I

Peripheral stations are classified as first level or second-level stations according to

the position they occupy in the overall system hierarchy. This hierarchy is physical

as well as logical in that an I/O data stream is staged twice from second-level stations I
and once from first-level stations on the way into and out of the STAR central processor.
This procedure is necessary since many of the I/O operations usually required of the
central processor have been reassigned to one or more levels in the hierarchy. First-
level stations connect directly to central memory through STAR storage access control g
(SAC). Second-level stations (Figure 1-1) communicate indirectly with central memory

through a first-level service station. The first-level service station acts as a concen-

60405000 B 1-1
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IR 1

trator which multi ions into a single central memory chan-

uuuuuu hich multip
nel. The data path between all first-level stations and central memory is a STAR data
channel. This data channel is also used between second-level stations and a service
station. In the STAR-100/STAR-65 maintenance control units (MCU) only, a second
group of lines connect a control interface in the MCU with the computer system's

central processor.

STATION ORGANIZATION

The typical peripheral station consists of a station control unit (SCU), station buffer
unit (SBU), functionally related peripheral devices, and the necessary logic to form the
required interfaces, Every standard station contains an SCU but not necessarily an
SBU. Normally, first-level stations contain both an SCU and an SBU while second-level
stations contain only an SCU. Therefore, there are two major types of periph- l
eral stations, SCU/SBU stations and SCU-only stations. A simplified version of the
paging (drum) station (Figure 1-2) is typical of SCU/SBU stations. In this type of
station, the SBU acts as a buffer for data being exchanged between 1/O devices and the
STAR computer or other higher level processor. The SCU controls the peripheral
interfaces but I/O data does not flow through the SCU. Some SCU/SBU stations provide
for the addition of an optional second SBU. Physically, the SCU and SBU are separate

units.

A typical SCU-only station is illustrated in Figure 1-3. In this type of station, inter-
face logic for the I/O devices connects directly to the SCU processor and is physically
located in the SCU cabinet. The SCU provides buffer storage for the I/O data as well
as controlling the peripheral interfaces,

An SCU contains a small processor called the buffer controller (BC) and a memory.
A program, resident in SCU memory, governs data transfers to and from the I/O
peripheral devices., The presenceof a BC in each station allows the station to perform
many of the system I/O-related computing functions leaving the central processor free

to complete other tasks.
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TO/FROM (22

CENTRAL
MEMORY

KEY:
SBRIRKXK STAR

BASIC SBU
(32K MEMORY)

(16-BIT WORDS)

BASIC SCU
(8K MEMORY)

(16 -BIT WORDS)

DATA CHANNEL

I 7000 I/0 CHANNEL

CONTROL AND
STATUS LINES

Figure 1-2,

MODIFIED 865 DRUM

STORAGE UNIT

Typical SCU/SBU Station

REBE

TO/FROM
A LEVEL
INTERFACE
IN FIRST

TO/FROM

4#| 3000 TYPE
BASIC SCU va”a| PERIPHERAL

(8K MEMORY)
(16-BIT WORDS)

LEVEL
STATION

KEY:

RRLZIRARXE STAR DATA CHANNEL
. 3000 I/0 CHANNEL

Figure 1-3.

1-4

EQUIPMENT

Typical SCU-Only Station
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The SBU is basically a 32K- 18-bits per word-core memory with the peripheral inter-
faces that allow I/O devices to transfer data directly into or out of memory. Control |
lines from the SCU are used to activate and monitor the various peripheral interfaces.

In many cases, several peripheral interfaces can transfer data concurrently. To trans-
fer a block of data to the central processor memory from an I/O peripheral device, the
data is first stored in SBU memory and then transferred to central memory via a STAR
data channel. Similarly, to transfer a block of data to an I/O device, data is first

stored in SBU memory and then transferred to the proper I/O device.

Differences in the varieties of SCUs and SBUs used in the various stations occur pri-

marily in the peripheral interface areas.

STATION CONFIGURATIONS

Figures 1-4 through 1-14 illustrate the major components in each station and methods

of interconnection between peripheral equipment and SBUs.

NOTE

interfaces, which are elements associated with the STAR

The following illustrations contain A and B data channel I
data channel and are explained in detail in appendix C.

Also, the term peripheral A interface is used to differentiate
the logic connected to the B interfaces of other stations from
the A interface which connects to the B interface in the SCU.

STATION DESCRIPTIONS

The following paragraphs describe the functions and logical configurations (building blocks)
of the various stations and their interfaces. Most of these building blocks are used in
more than one station. The Configuration Chart preceding section 1 lists the types and
quantities of interfaces in each station. Figures 1-4 through 1-16 illustrate their 1

relationship in each station.

Since the basic SBU and SCU are both common to many stations, a general discussion

of each follows Figure 1-14 and precedes the station descriptions. o l
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TO/FROM
CENTRAL
MEMORY OF
HIGHER LEVEL
PROCESSOR

% INDICATES MODIFIED UNIT

KEY

BASIC SBU (32K MEMORY)

STAR B DATA
CHAN. INTERFACE
(SAC COUPLER)

l 865 %

INTERFACE

7000 I/0 CHAN.

DRUM
STOR

UNIT

LOGIC

INDEX COMPARE

——

INTERFACE

7000 I/0 CHAN

STAR A DATA
CHAN INTERFACE
(SCU COUPLER)

NORMAL CHAN,
INTERFACE

ko__2
-

p—

1

L

-~

OPTIONAL
865 DSU %

A A

YVY»y

STAR B DATA
CHAN. INTFC

(SBU COUPLER)

STAR B DATA
CHAN. INTFC

(SBU COUPLER)
{ NOT USED)

NORMAL CHAN.
INTERFACE

BUFFER
CONTROLLER

BASIC SCU (8K MEMORY)

RRIGRGRER% STAR DATA CHANNEL

T 7000 I/0 CHANNEL

CONTROL AND
STATUS LINES

Figure 1-4.

Paging (Drum) Station, Typical Configuration
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U (32K MEMORY)

ggﬁﬁ IBNTDE‘:QTI-'QCE
TO/ FROM aotacatostscscstnd 7000 I/0 CHAN
CENTRAL (SAC COUPLER) INTERFACE
MEMORY
STAR B DATA
KRIRIRIIR]A] CHAN  INTERFACE 7000 1/0 CHAN
(SAC COUPLER) INTERFACE
STAR A DATA NORMAL CHAN,
CHAN INTFC INTERFACE
(SCU COUPLER)
A
y
STAR B DATA NORMAL CHAN.
CHAN INTFC INTERFACE
(SBU COUPLER)
STAR B DATA BUFFER
CHAN INTFC NORMAL CHAN| .o\ -
(SBU COUPLER) INTERFACE ‘
MeTap A DatTa 1 1. — T
STAR A DATA
| CHAN INTFC | :NORMAL CHAN : :
| (SCU COUPLER |  INTERFACE
L 4 Tt _;
. (7000 I/0 CHAN
I'STAR "B DATA | L INTERFACE
gg@g‘j’\“{_‘ | CHAN INTFC | S
HEMORY | (SAC COUPLER) | 7000 1/0 CHAN
gl 4 L INTERFACE
STAR B DATA | = ———————- 4
] CHAN INTFC | )
SAC COUPLER)! |
L\ SAC COUPLER N ___1]
BASIC SBU (32K MEMORY)
(OPTIONAL)
KEY:

SRR STAR DATA CHANNEL
I '000 I/0 CHANNEL

CONTROL AND
STATUS LINES

Figure 1-5,
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BASIC SCU
(8K MEMORY)

7638-|
DISK
FILE
SUBSYSTEM

{NOT INCLUDED
WITH OPTIONAL SBU)

Disk Station, Typical Configuration
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TO/FROM
CENTRAL
MEMORY

1-8

KEY:
RRRRRRREBE STAR DATA CHANNEL

BASIC SBU (32K MEMORY)

STAR B DATA
CHAN INTERFACE
(SAC COUPLER)

RRRIIRARRARRR

STAR B DATA
CHAN INTERFACE
(SAC COUPLER)

STAR A DATA
CHAN INTFC
{SCU COUPLER)

844-A INTERFACE

NTWK TRUNK INTFC

NTWK TRUNK INTFC

——
:NTWK TRUNK INTFC
" (2 OPTIONAL)
S I

PERIPHERAL A
INTERFACES (4)

NORMAL CHAN
INTERFACE

\ A

STAR B DATA
CHAN INTFC
(SBU COUPLER)

STAR B DATA

CHAN INTFC
(SBU COUPLER-
NOT USED)

NORMAL CHAN
INTERFACE

BUFFER
CONTROLLER

Figure 1-6.

BASIC SCU (8K MEMORY)

CONTROL AND
STATUS LINES

(4

)

844
DISK

STORAGE | (UP T0O 3)
ONIT

TO/FROM
COMMUNICATIONS
NETWORK

|

|

|

i

|

TO/FROM SECOND
LEVEL STATIONS
CONTAINING STAR B
INTERFACES

844 Service Station, Typical Configuration
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TO/ FROM
CENTRAL
MEMORY

KEY:

BASIC SBU (32K MEMORY)

RRRRRRRRRE

STAR B DATA
CHAN INTERFACE

(SAC COUPLER)

RRIRRRRX

STAR B DATA
CHAN INTERFACE
(SAC COUPLER)

INTERFACE

7000 I/0 CHAN

PERIPHERAL A
INTERFACES (8)

STAR A DATA
CHAN INTERFACE
{SCU COUPLER)

NORMAL CHAN
INTERFACE

STAR B DATA
CHAN INTFC
(SBU COUPLER)

STAR B DATA
CHAN INTFC
(SBU COUPLER

NOT USED)

NORMAL CHAN
INTERFACE

BUFFER
CONTROLLER

BASIC SCU (8K MEMORY)

SRRRRRRRXE STAR DATA CHANNEL
PN 7000 I/0 CHANNEL

60405000 B

Figure 1-7.

CONTROL AND
STATUS LINES

STAR-100 Service Station, Typical Configuration
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INTERFACES
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TO/FROM
CENTRAL
MEMORY

KEY:

__BASIC_SBU (32K MEMORY)

DUAL 841 MDD *

STAR B DATA INTERFACE
2 CHAN INTERFACE

} TO/FROM 841 MDD'S

(SAC COUPLER)

INDEX COMPARE
STAR B DATA LOGIC

R CHAN INTERFACE
(SAC COUPLER)

(6)

PERIPHERAL A
INTERFACES (6)

TO/FROM SECOND
LEVEL STATIONS

CONTAINING STAR B
INTERFACES

STAR A DATA
CHAN INTFC NORMAL CHAN
(SCU COUPLER) INTERFACE

\ A 4
STAR B DATA NORMAL CHAN
CHAN INTFC INTERFACE
{SBU COUPLER)

BUFFER
STAR B DATA CONTROLLER
CHAN INTFC
(SBU COUPLER
NOT USED)

BASIC SCU (8K MEMORY)

% MDD MEANS MULTIPLE DISK DRIVE

SRRRARRXXK STAR DATA CHANNEL

1-10

CONTROL AND
STATUS LINES

Figure 1-8. STAR-1B Service Station, Typical Configuration
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BASIC SBU (32K MEMORY)

STAR B D%TA 844-A INTERFACE ————"] TO 844 DISK
aeesssss| CHAN INTF STORAGE
TO/FROM {SAC COUPLER) 844 -B INTERFACE UNITS
MEMORY STAR B DATA 73600 T/5 GHAN |~ OPTIONAL
RRRRIRK| CHAN  INTFC | INTERFACE P4 TO/FROM 3518/3528
{SAC COUPLER) Fsao 0 e CONTROLLER ,657/659
3000 I/0 CHAN )
I /
| INTERFACE .| MAG TAPE UNIT(S)
STAR A DATA b = N orrionaL
CHAN INTFC
NORMAL CHAN
SCU COUPLER)
( INTERFACE
STAR B DATA NORMAL CHAN
CHAN INTFC INTERFACE BASIC SCU
(SBU COUPLER) (8K MEMORY )
STAR B DATA
CHAN INTFC NORMAL CHAN| BUFFER
CONT
(SBU COUPLER) INTERFACE
ISTAR A DATA | | NORMAL CHAN | |
[CHAN INTFC | | INTERFACE | I
| (SCU COUPLER)I ~ L—————— — I
. __ o ___
r (35007/0 CHAN |
b - | INTERFACE % m TO/FROM 3000
| STAR B DATA | e — —— — — — CONTROLLERS,
RBR%d CHAN INTFC | 1 3000 I/0 CHAN v | MAG TAPE UNITS
TO/FROM | {SAC COUPLER) | | INTERFACE %
CENTRAL b == 1 b= 8
MEMORY | STAR B DATA | (~— —— —— ——— 3
BRXBIRRKK 844-A INTERFACE ——="] TO 844 DISK
CHAN INTFC | | = A
| (SAC COUPLER) | [844-B INTERFACE L ——__ UNITS
L e _ l d
BASIC SBU (32 K MEMORY)
(OPTIONAL)
% NOT INCLUDED WITH OPTIONAL SBU
KEY:

REBRRLRRE STAR DATA CHANNEL
O FH. 3000 I/0 CHANNEL

CONTROL AND
STATUS LINES

Figure 1-9. 844 Storage Station, Typical Configuration
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BASIC SBU (32K MEMORY)

STAR B DATA | 844-A INTERFACE | —— -] TO 844
SRIEESER CHAN INTFC — :‘fﬁ‘j'ﬂﬂﬁL—’A—— [ sTORAGE
TO/FROM (sAc coupLER) | | B445B \NTERIACE UNITS
oA Qe
STAR B DATA
3000 1/0 CHAN
KRRRRKXWRRY  CHAN INTFC "4 | TO/FROM 358/ 3528
(SAC COUPLER) INTERFACE
CONTROLLER(S), 657/659
3000 I/0 CHAN }" MAG TAPE UNIT(S)
INTERFACE
STAR A DATA
CHAN INTFC NORMAL CHAN
(SCU COUPLER) INTERFACE
STAR B DATA NORMAL CHAN
CHAN INTFC INTERFACE BASIC SCU
(SBU COUPLER) (8K MEMORY
STAR B DATA BUFFER
CHAN INTFC - NORMAL CHANf "o
(SBU COUPLER) INTERFACE
STAR A DATA | NORMAL CHAN | :
I "CHAN INTFC I INTERFACE | |
(scu COUPLER)I ————— |
oo [ 3000 1/0 CHAN|
i
e —— , | “INTERFACE |” TO/FROM 351873528
| STAR B DATA i F——— CONTROLLER(S), 657/659
To/FRom | BRR8%888] CHAN INTFC | 3000 I/0 CHAN ',‘ MAG TAPE UNIT(S)
INTERFACE
CENTRAL | (SAC COUPLER) | :_ _______
—————— |
MEMORY STAR B DATA - ———————n TO 844
| CHANINTFC | | 84474 INTERFACE "r===| Do
L(SAC COUPLER) i _J' 844-B INTERFACE *.———— e
BASIC SBU (32K MEMORY)
(OPTIONAL)
* NOT INCLUDED WITH OPTIONAL SBU
KEY:

RRELLLB STAR DATA CHANNEL
Y. 3000 I/0 CHANNEL

CONTROL AND

i STATUS LINES

Figure 1-10. Magnetic Tape Station, Typical Configuration
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BASIC SCU (8K MEMORY)

STAR B DATA TO/ FROM: %
TO/FROM CHAN INTFC 3000 I/0 CHAN 3447 OR 3649 CONTROLLER
PE'ZIPEESQ'EW(SAC COUPLER) INTERFACE "MPPo.05 CARD READER
INTERFACE 3000I/0 CHAN
3446 CONTROLLER
IN FIRST STAR B DATA INTERFACE 'll‘4|5 CARD PUNCH
LEVEL STATION CHAN INTFC
BRI, (SAC COUPLER 3555-1 CONTROLLER
NOT USED) 512-1 LINE PRINTER % %
BUFFER NORM CHAN
CONTROLLER INTERFACE

KEY:
QIREAARE STAR DATA CHANNEL

L& 3000 1/0 CHANNEL

% PERIPHERAL EQUIPMENT NOT INCLUDED WITH BASIC SCU
* ¥ SPECIAL 96-CHARACTER ASCII TRAIN CARTRIDGE AVAILABLE FOR LINE PRINTER.

Figure 1-11. Unit Record Station, Typical Configuration
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STAR B DATA
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(sBU COUPLER)
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CHAN INTFC
(SBU COUPLER-
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Figure 1-12,

OPTIONAL KEYBOARD/DISPLAY TERMINALS FURNISHED WITH 200-FOOT SIGNAL CABLES.

Display/Edit Station, Typical Configuration
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BASIC SBU (32K MEMORY)
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Figure 1-13,
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3528 CONTROLLER
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Storage (Media) Station, Typical Configuration
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Figure 1-14.
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STAR B DATA
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(SAC COUPLER)

STAR B DATA
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LINE PRINTER
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INTFC
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% THESE ITEMS NOT SUPPLIED WITH THE BASIC SCU.
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STAR-100 Maintenance Control Unit, Typical Configuration
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Figure 1-15.
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STAR-65 Maintenance Control Unit, Typical Configuration



BASIC SBU (32K MEMORY)
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Figure 1-16. High Capacity Disk (HCD) Station, Typical Configuration
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STATION BUFFER UNIT

The SBU (Figure 1-17) consists primarily of core memory for intermediate storage of l
data between the STAR-100 CPU and peripheral devices or other peripheral stations.

It also contains core control logic which provides 12 access points in and out of core
memory for the various peripheral interfaces. This core memory contains 32,768 16-
bit words organized into eight phased banks. The cycle time of each bank is 1.1 l

microseconds.

Typically, the SBU is used for transferring large amounts of data at high speeds,
staging of files and jobs, temporary storage of data and messages, and expansion of
the system to subordinate level stations. Therefore, the SCU is relieved of heavy
data transfer tasks and is available for higher level control activities even though it
controls the SBU and monitors all of its data flow. The SBU is treated as an external
memory by the SCU and is not directly addressable by the BC within the SCU, Each
functional section within the SBU is discussed in the order listed.

e STAR A data channel interface (SCU coupler)
e STAR B data channel interface (SAC coupler)
e Normal channel interface

e Core control

e Various I/O interfaces

STAR A DATA CHANNEL INTERFACE (SCU COUPLER)

The STAR A data channel interface provides an interface between an access to SBU core
and an SCU via the STAR data channel. The A data channel interface is passive, with
transfer, control, and initiation being directed by the STAR B data channel interface |

(active end) channel.

STAR B DATA CHANNEL INTERFACE (SAC COUPLER)

The STAR B data channel interface provides the connection between an access to SBU
core and a STAR data channel B end. The B end of the STAR data channel is the
controlling end. = Normally, ‘thée B end is connected to a STAR data channel provided by
the SAC of a STAR computer., The B end controls transfers, specifies addresses for
the A end, and handles fault conditions.
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MEMORY MODULES
(32,768 16-BIT WORDS)

BANKTBANK {;ANK | BANK'BANIZ[ BANK:BANK 1BANK
TO/FROM STAR p oy etslals e 7
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I |
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— ———
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INTERFACE CHAN INTERFACE -l [
STATUS, |(SCU COUPLER) P |
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TO/FROM
(49) (18) PERIPHERAL
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INTF = INTERFACE
SAC CHAN = STORAGE ACCESS CONTROL CHANNEL
Figure 1-17. Station Buffer Unit Functional Block Diagram
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NORMAL CHANNEL INTERFACE

The normal channel inierface logic provides an interface in the SBU between the SCU
buffer controller normal channel bits and the various interface logic blocks in the SBU.
The normal channel bits are used to transmit data, control information to the SBU

interfaces, and read in status bits from the SBU interfaces.

This logic block interfaces six 16-bit BC normal channels, three input channels, and
three output channels. It contains transmitters, receivers, data fanin and fanout logic,

and a decoding section.

CORE CONTROL

The core control logic provides 12 access channels to eight modules of core memory
having a total of 32,768 16-bit words of memory. Core memory is phased between
modules, each module having independent read/write capability. The maximum memory
reference rate is eight references per full memory scan of 1.1 microsecond. The l
core control logic determines channel priorities, increments channel addresses, checks
for page boundaries, controls transfer of data and addresses to memory modules, and

provides external timing signals,

I/O INTERFACES

Various types of I/O interfaces are used to enable the transfer of data to or from
peripheral devices and an HLP or between second-level stations having B interfaces
and an HLP, With one exception (the network trunk interface) all I/O interfaces are

controlled by the BC in the SCU and provide status conditions to the BC upon request.
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STATION CONTROL UNIT

' The SCU (Figure 1-18) is composed of a number of functionally related devices des-

cribed in the order listed.

e Buffer controller and 1. 1-microsecond memory
l ® Normal channels
e Normal channel interface
e SCU gate
o STAR B data channel interface (SBU coupler A/B)

e Drum/display logic, keyboard, and microdrum

BUFFER CONTROLLER

The BC is the primary control element of any station. It is an internally programmed
parallel mode, digital computer having 4096 16-bit words of core memory with a cycle
time of 1.1 microseconds. The core memory is expandable to 8K words. The in-
struction set of the BC was specifically chosen to be compatible with peripheral device-
related tasks. The BC provides one 16-bit parallel block transfer channel for high
speed data transfer. It also provides up to 512 individually programmed normal channel

lines for lower speed data transfer and for peripheral device and station control.

An optional 8K semiconductor memory with a 200-nanosecond cycle time is available in
place of the standard 1.1 microsecond core memory in the STAR station control units

but is software supported only in the paging and disk stations.

NORMAL CHANNELS

The SCU contains eight normal input channels and eight normal output channels, each of
which is 16 bits wide. Channels 0 through 4 are used for the transfer of data and con-
trol functions between the programmable elements of the SBU and SCU. Channels 5

through 7 are used for similar functions (data and control) between the various I/O SBU
interfaces and the SCU. All normal channel bit assignments for all channels appear in

appendix A of this manual.
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Figure 1-18.

SPECIAL REQUEST FOR PAGING AND DISK STATIONS.
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NORMAL CHANNEL INTERFACE TO THE SBU

The normal channel interface transmits and receives the BC normal channel bits to
and from the SBU. This block contains only receivers and transmitters; no logical
operations are performed at this interface. It interfaces three 16-bit output channels
and three 16-bit input channels.

SCU GATE

The SCU gate provides a fanin/fanout of four on the BC block transfer channel and per-

mits up to four couplers to be connected to the BC. Two BC normal channel bits con-
trol the selection.

STAR B DATA CHANNEL INTERFACE ((SBU) COUPLER A/B)

The SBU STAR data channel coupler matches the BC block transfer channel to a STAR
data channel, It is the B end of the STAR channel. This coupler provides features
for drum and autoloading (refer to Drum/Display Logic). Only one coupler in a station
is used for autoloading and is actually connected to the autoload controls and the drum
data path.

The operation of the coupler is controlled by BC normal channel bits, or during auto-
load, by the autoload logic.
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DRUM/DISPLAY LOGIC
This logic is the standard control logic provided in each SCU. It contains several

sections: microdrum logic, display logic, keyboard interface, autoload package, and

deadman logic.

MICRODRUM LOGIC

Data is recorded serially on the microdrum. The data read/write circuits contain the
logic to encode the data, a write driver for recording on the drum, a read preamplifier,
and a discriminator to decode the data. Write data is transmitted to the microdrum
logic as 16 parallel bits from a BC normal channel, This data is received by a 16-

bit shift register which shifts it serially to the read/write electronics.

Read data is transmitted serially from the read/write electronics to the same 16-bit
shift register. It is then transmitted as 16 parallel bits via a holding register to a
BC normal channel. The output of this holding register is also routed to the coupler
used for autoload. Read data from the shift register is also transmitted as 16 parallel

bits to a holding register for display output.

KEYBOARD TRANSMIT/RECEIVE LOGIC

The interface between the SCU keyboard and the BC normal channel bits consists of
transmitters and receivers., The only exception is the additional input to the keyboard

alert buzzer and indicator from the deadman logic.

During a write operation on a display track, the data being written is shifted end-
around in the shift register and then transmitted to the display holding register. This
procedure allows a display image to be modified and immediately displayed without

disturbance or flicker.

DISPLAY LOGIC

The SCU display unit is refreshed from the microdrum. It receives a composite video
signal from the display logic. The selected microdrum data track is always being read
and displayed when the display mode is selected. When the data mode signal is trans-
mitted from the BC normal channel bit, the display screen is blanked.
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AUTOLOAD PACKAGE

A section of the SCU drum/display logic controls autoload operations. The SCU is
autoloaded from the microdrum. The autoload sequence causes a track of microdrum
data (one of four selected by the switches on the SCU control panel) to be transmitted
to BC core and executed. The autoload sequence is initiated from the control panel

or by the receipt of an external flag signal from a higher level data channel interface,

DEADMAN LOGIC

The deadman logic provides detection of hang-up conditions in the BC instruction exe-
cution or a block data transfer, During each revolution of the microdrum, an index
mark sets a flip-flop (FF) in the deadman logic. This FF must be cleared by an out-
put from a BC normal channel bit. If a drum index mark is received and the FF is
still set, the BC is stopped, and the alert indicator and buzzer on the SCU display

are activated.

A start block transfer signal from the active coupler starts a variable delay timeout in
the deadman logic. If the block transfer does not terminate in the allotted delay time,
a force terminate signal is sent via the coupler to the BC which terminates the block
transfer allowing instruction execution to continue. This terminate condition can be

sensed by status.

PORTABLE MAINTENANCE CONSOLE

Two similar portable maintenance consoles are available for maintenance and control
of the BC in the SCU. Each console has its own method of accessing a BC, of which
there are two basic types. General characteristics and basic differences of the two
consoles are discussed in the following paragraphs.
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One console (the TF201) provides paper tape input (with error checking) and manual
switch operation as two means of accessing the BC. Various signals produced by the
BC are monitored by indicators on the console, thereby enabling the operator to deter-
mine internal operating conditions of the BC. The TF201 provides the following capa-

bilities.

e Data input via punched paper tape
e Register entry and display

e Sweep mode, variable speed

e Step mode by instruction or cycle

e Breakpoint by instruction, operand, or both

Information contained on the paper tape is normally transmitted to the BC under the
conditions of the data entry mode. Continuous checking of the data contained on the
tape is performed by the error checking logic. Using the reader test function, the
data on a paper tape may also be used to test the error checking and tape control

logic, with outputs to the BC being inhibited. Therefore, deliberate errors may be

inserted into a tape for test purposes without affecting BC operation.

The second console (the TF204) has the same capabilities as the TF201 but uses a
different medium for the transfer of information. It uses a cassette magnetic tape

unit through which recorded information can be transmitted to the BC. Also, data
stored in BC memory can be retrieved and recorded on the cassette. A second means
of accessing the BC is through a hexadecimal keyboard. ZEntries made via the key-
board are displayed in a four-stage hexadecimal readout. Register contents and various
signals within the BC are monitored by indicators, and a second four-stage hexadecimal

readout allows the operator to determine internal operating conditions of the BC.
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PAGING {(DRUM) STATION

The paging (drum) station (Figure 1-4) provides memory extension for higher level
computer central storage and is dedicated to one central storage/central processing
unit (CPU). Storage in the drum station is addressed by the CPU in terms of central

memory virtual addresses.

STATION FUNCTIONAL OPERATION

Typically, the drum station may expect the higher level processor (HLP) to issue either
a request for a page (2048 16-bit words) of data or request a storage area for a page
of data. The SCU polls CPU core storage for the CPU request. When the request is
recognized, the SCU processes it to determine the action to be taken. If the requested |
page resides in SBU memory, the SCU program sends the page boundaries to the SAC
coupler interface via the normal output channels. The SCU then initiates the proper
type of data transfer (read or write) to or from the HLP. If the requested page is
located on the drum, the SCU receives the CPU request in the form of a user key or

a virtual address. To translate this information to a physical data page on the 865
drum requires an index compare operation. A table of entries residing in SBU memory
consists of user keys, virtual addresses, and physical locations relating to the drum.
The index compare interface compares the requested CPU user key or virtual address
with the table entries. When a compare is made, the entry is saved and the physi-

cal address is read from that entry. This address is used to initiate a data transfer

to/from the drum via the 7000 interface.

If the request from the CPU is to store a page on the 865 drum, the SCU program
provides the page boundaries relative to where the page may be stored in SBU memory.
The SCU then provides the same set of page boundaries to the drum interface after the

data is in the SBU, and initiates the data transfer operation to the drum.

The drum station interfaces one or two modified 865 drum storage units via 7000 I1/0
channel interfaces in the SBU. Each functional section of the drum station that is not
a part of either the basic SBU or SCU discussed previously, is discussed in the

following paragraphs in the order listed.
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e  Station buffer unit (SBU)
STAR A data channel interface (SCU coupler)
STAR B data channel interface (SAC coupler)
Normal channel interface
Core control
l Index compare
7000 I/O channel interfaces (channels 0 and 1)

e Station control unit (SCU)
Buffer controller and 1.1l-microsecond memory
Normal channel interface
Block transfer channel
SCU gate
STAR B data channel interface (SBU couplers A and B)

Drum/display logic, keyboard, and microdrum
e Portable maintenance console

e Drum storage unit (modified 865)

| INDEX COMPARE

The index compare logic provides a hardware search of a virtual address table con-
tained in SBU core and uses an access to SBU core., It can search for up to two
addresses simultaneously. The table contains a list of four 16-bit entries. FEach entry
has a key and virtual address which relates to a physical device address. The inter-
face is controlled by normal channel bits and provides simultaneous multiple searches

for specific keys and/or virtual addresses.

7000 1I/O CHANNEL INTERFACE

This interface provides communication between the SBU core control via a 7000 I/0
channel and an external peripheral device such as a modified 865 drum storage unit.
The 7000 I/O interface provides data buffering and data conversion to and from the
drum unit. The 7000 I/O interface has two channels, one for data and one for control.
I Each channel is 12 bits wide and of parallel format. The control channel
is used to transmit function codes to the peripheral device and to receive status signals
from the device. The data channel exclusively handles data both to and from the per-
ipheral system. The SCU supplies the function codes and monitors status of the SBU

via the normal channels.
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The 7000 I/O interface provides a stacking feature which allows starting and terminating

addresses to be held until needed so the SCU can be free to complete more important

control functions.

DRUM STORAGE UNIT

The DSU used in the drum station is a modified version of the CDC standard 865 DSU.
The DSU provides the I/O channel with 12-head parallel format accessibility and a
standard storage interface. The DSU uses 768 data tracks and four control tracks in
the process of accomplishing its storage function. Two of the control tracks are used
as master tracks; one is used for clock pulses and one for index marks., The re-
maining two are spares. The data heads are organized into 64 head groups with 12
read/write heads per group. Data bits are recorded on the drum via the phase modu-
lation method at a clock rate of 2 megabits per second.

DISK STATION

The disk station (Figure 1-5) provides an extension of mass memory for higher level
computer storage. Although the drum and disk stations have many similarities, the
major difference in configuration of the disk station is that a second SBU with two 7000
I/O channels is available as an option. In the optional SBU, the 7638-1 disk file sub-
system is not included as a part of the option but is available by separate order.

STATION FUNCTIONAL OPERATION

The SBU in a disk station receives functions from the HLP. Depending on the function,
the SCU initiates operation of the STAR B interface to send or receive data from the
HLP. Data is transferred in page increments, each page having 2048 hexadecimal words.
After data is stored in SBU core memory, the SCU initiates operation of one of the

7000 I/O interfaces to transfer a page of data to the disk itself. The disk's surface is
divided intorohe-pag'e' increments so that onepage of >da'1-fa‘ frorh memory may be stored

on a one-page sector on the disk. When the HLP requests data, the SCU commands
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the disk to send data to SBU core via a 7000 I/O interface. Once the data is in SBU
core, the SCU initiates an operation to transfer the data from SBU core to the HLP via
a STAR B interface. The normal channel interface in the SBU provides the path used

by the SCU to control the various SBU interfaces.

The disk station interfaces one or two 7638-1 disk file subsystems via 7000 I/O channel
I interfaces in the SBU. The discussion given for the SBU in the drum station also

applies to the disk station except that the disk station does not use the index compare

operation. The SCUs for the drum and disk stations are identical. Components of the

disk station are listed as follows:

e SBU
STAR A data channel interface (SCU coupler)
I STAR B data channel interface (SAC coupler; channels 1 and 2)
Normal channel interface
Core control
7000 I/O channel interfaces (channels 0 and 1)
° SCU

Buffer controller and 1.1-microsecond memory }
Normal channel interface

SCU gate

Block transfer channel

STAR B data channel interface (SBU couplers A and B)

Drum/display logic, keyboard, and microdrum
° Portable maintenance console

) 7638-1 disk file

I 1200-nanosecond memory is optional.
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844 SERVICE STATION

The 844 service station (Figure 1-8) consists of several interfaces which service diffe~
rent equipment attached to various interfaces. In the case of the peripheral A inter-
faces, the station provides the higher level processor access to second-level stations

and vice versa. Typically, a second-level station could be a unit record station or a
display/edit station. The network trunk interface(s) services a transceiver, which in I
turn is connected to a communications link. The only option available for the station

is the addition of two more network trunk interfaces, bringing the total of that type of
interface to four. The 844 interface provides access to a maximum of three 844 DSUs,

The 844 DSUs provide mass storage for data blocks in SBU core memory.

STATION FUNCTIONAL OPERATION

The 844 service station and its interfaces are controlled by programs in the SCU.
Normal output channels carry control information to each SBU interface except the net-
work trunk interfaces. The network trunk interfaces receive their commands from the
modems, data setsf, or transceivers to which they are attached and transfer their data

words to SBU memory.

The peripheral A interfaces react to SCU instructions by transmitting or receiving
functions and data words to and from the second-level stations. The 844 interface I
communicates with up to three 844 DSUs for storage operation with SBU memory.

Both the network trunk interface and the 844 interface provide serial to parallel con-
version (and vice versa) of data passed between the interface and its respective
peripheral device(s). The SAC coupler interface provides access to a higher level
processor such as that contained in the STAR 100 Computer System. It receives

function commands and data information from the SCU via the normal output channels,
Status information is available to the SCU controlling program via the normal input
channels. Both the SAC coupler and the peripheral A interfaces transfer data to and I

from SBU memory in 16-bit parallel word formats.

There are several possible modes of operation for the service station. The first mode
of operation exists if the CPU has requested information via the STAR data channel, the

station could respond with the proper data from the 844 DSU.

tRegistered trademark of AT & T Co.
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l A second mode of operation for the service station is servicing the peripheral A inter-
faces connected to second-level stations such as a display/edit station or unit record
station. The inputs received from these two stations are data for display purposes
or data read from punched cards. Data transmitted to these second-level stations
via the peripheral A interface is display informa