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1. Overview
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1.01 This praotice describes, in general terms, the physical and functional
oharaoteristios of the AT&T 3B20D Model 1 computer.

1.92 This prmioe is Wing reissued to include information about the Small Computer
System Interfaoe (SCSI). Sinoe this is a general revision, revision arrows used to

denote significant changes have been omitted. The Equipment Test lists are not
affeoted.

1.93 This practice oontains no admonishments.

1.94 AT&T welcomes your comments on this practice. Your oomments will aid us in
improving the quality and usefulness of AT&T documentation. Please use the

Feedbaok Form provided at the back of this pr=ice.

1.05 Additional copies of this practioe and any associated appendixes maybe ordered
from the AT&T Customer Information Center as follows

m call 1-600-432-6600

or

■ Complete Form IND1-60.60 and mail to:

AT&T Customer Information Center
Attention: Order Entry Department
2655 N. Franklin Road
P.o. Box 19901
Indianapolis, IN 4621$1999

1.96 This pr-ioe is issued by

Document Development Organization
Network Systems
2400 Reynolds Road
Winston-Salem, NC 27106-4696

4
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1.07 The 3S20D Model 1 computer provides a high speed, general purpose, oost-
effective oomputer whioh oan be used in many applications. The 3B20D Model 1

oomputer is designed to be totally compatible with existing systems in terms of reliatNity
and flexibility.

..’-%,

.

Con&uration

1.06 Configuration of a 3B20D Model 1 computer varies depending on the application.
The oomputer will generally oonsist of the following frames and associated

functional units:

(a) Control unit (CU) frame

(b) Peripheral cmtrol (PC) frame

(c) Moving head disk (MHD) frame

(d) Magnetic tape (MT) frame

(e) Power distribution frame (PDF).

A ControlUnit Frame

The CU frame (Figure 1) cxmains the CU that provides the control function in the
3B20D Model 1 computer. Eaoh CU oonsists of the following units

Direct memory access input/output (DMA 1/0) unit.

Central control (CC) unit.

Main Store Module (MASM)-May consist of one MASM (0) or two MASMS
(Oand 1). The MASMS are referred to as the main store (MAS).

Power Units

244B DC-WDC converters (maximum of 4)

J1 C129AE (one 203A DC-t@C oonverter and one 132 AG DC-to-DC mnverter).

Cooling unit ED-4C191.

Fuse panels.

.

---%

.-’%,
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B. PeripheralControlFrame

1.10

●

●

●

1.11

The PC frame (Figures 2 and 3) oontains one eaoh of the fallowing units

Input/output prweseor (lOP)-The IOP may consist of an IOP basic unit or an
IOP basic unit and IOP growth unit.

Cooling unit EiMCl 91—The coding unit is always located beneath the IOP.

Storage module drive - disk file mntroller (SMD-DFC).

When additional IOP units are required by the amlication. an IOP arawth frame is

.

required. A coding unit ED-4C191 is required f6; eaoh ~ditional TOP. When
addtional SMD-DFCS are required, a DFC growth frame is required.
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Figure2 Peripheral Control Fram&SMD-Disk Fde Controller
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,p’.

.F’--

.

.

I

II

F@re 3. Peripheral Control Frame-Input,/Output Basic Unit and Growth Unit
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C Moving Head Disk Frame

1.12

9

■

m

The MHD frame (Figure 4) contahs one each of the following units

Disk file inverter

Power control unit (PCU)

Moving head disk drive (SMD interface), as follows:

KS-21996, I-2 or L3 (80 Megabyte)

— KS-22072, L1 or W (300 Megabyte)

— KS-22707, LI or L2 (300 Megabyte)

.—— —— —.

I lEr&4cc72m2

60+IZ 10 1
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CONTROLPANEL
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I I
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DISKDRIVE
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.

F@re & Moving Head Disk Frame(80/300Mbyte)
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D. Magnetic Tape Frame

1.13 The magnetic tape (MT) frame (FQure 5) oontains one or two tape transports.
Two models of tape transports are available:

■ KS-22091, ~ (~liipped With fomatter)

● KS-22091, LI (without formatter).

1.14 Eaoh KS-22091, M tape transport (with formatter) can suppoti a maximum of
three KS-22(391, L1 tape transports, which must be oonneoted to a formatter. If

more than two tape transports are required by the application, additional MT frames
must be used. For fast backup, the streaming tape drive (KS-23113) maybe used.

b- d---,
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E PowerDistributionFrame

1.15 The powerdistribution frame (PDF) (F~ure 6) provides the-48 V DC power
dwibution for the 3B20D Model 1 computer frames. Only one PDF is required

per 3B20D Model 1 oomputer. The PDF contains the following units

● Alarm Panel (one required)

● Filter-Fuse Panel (the number is d6pendent on appliion)

● Control Panel (one required)

● Circuit Br~er Panel (the number is dependent on @plioation).

mm
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F. CimuitPacks

1.16 The basic circuit paok used in the 3B20D Model 1 oomputer measures 8 inches
by 13 inohes and is equipped with either a 200-pin conneotor (TN code series) or

a 300-pin oonnector (UN oode series).

1.17 The oirouit packages are standard transistor-transistor logic (TTL) oircuits and
lTLarnpatible Iarg_e integration (LSl) cirouits. Low-power integrated

oircuit packs (ICPS) are used whenever possible to minimize power consumption and
heat dissipation. High speed ICPSare used when higher speed is required.

1.18 Figure 7 illustrates a typkalduplex 3B20D Model 1 computer floor plan.

1-”’‘ ‘ ~
WPumlJlwr MmNErlc -

TAPE w w DlsfRIBlnml

FRAME FRAME FRAME

Wu

1 - - - -MWINGMao MmNGHEAo PERIPHERAL PERIPHERAL MDVIMG* MmNGl+EAD
usKsKkE DISKDRIVE ccwl’RoL Ccwm USK DRIVE DIW DRIW

FRAME

Figure7.Typical 3BX)D Model 1 Computer Ploor Plan

GoTypes of ~Ilf@l’dOllS

1.19

■

s

1.29

The 3B20D Model 1 computer may have two types of configuration:

Simplex (one CU frame)

Duplex (two CU frames).

S/mp/ex: A simplex configuration consists of only one CU and is used in
eppfications where the computer is not pefiorming service-affecting functions.

Only one unit is required to perform all operating functions.

1.21 Dqplex:The duplex (duplicated) configuration uses two CUS (one active and one
standby). If a failure occurs in the on-line (active) CU, the on-line CU is switched

off-line, and the standby CU is switched on-line, preventing service interruption. The
duplex configuration is used for high reliability and continuity of service.

February 1982 Pags9



Z Physical Description

Ml TdYe A is a summary of the physioal dimensions of the units comprising the
3B20D Model 1 computer.

Table A Physical Dimension

Fmme I Unit width Height

Cu [ DMA 1/0 22 inches 8 inches

Pc

3B Computer
MASM
Cooling Unit
IOP Basic
IOP Growth
Cooling Unit

22 inches
22 inches
22 inches

22 inches
22 inches
22 inches

8 inohes
8inches
6 inohes

16 inohes
16 inches
6 inches

DFC 22 inches 16 inches

MHD Disk File Inverter 22 inohes 12 inches
Pcu 22 inches 5 inches
MHDD 22 inches 40 inohes

MT Tapq Transport 22 inches 24 inches

PDF Alarm Panel 25 inches 3 inches
Control Panel 25 inohes 3 inches
Filter Fuse Panel 25 inches 13 inches
Cirouit Br@mr Panel 25 inches 10 inches

A ControlUnit Frame

Figure

1

.-A,,

2

3

4

The CU frame (Figure 1) is comprised of a CU which consists ofi

Direct Memory Aooess 1/0 unit

Central Control

Main Store Module(s)

Cooling Unit ED-4C191

Power Unit

Power Converter.

5

--=.,

Direct MemoryAccessI/O Unit

203 The Direct Memory Aocess (DMA) I/O unit oonsists of the following subunits

● DMA c@Mrwt/er @fAC~ maximum of two DMACS maybe installed. Each
DMAC requires four circuit packs.

.

Page10 February 1882
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8

8

9

B

8

204

HC chennek+Each DMAC may be equipped with a maximum of four dual
serial channels (DSCHS). One cirouit pack is required for each DSCH.

/npuUOu@ut(VO)ch8nnel~ive i/O channels (2 through 6) may be provided
in the DMA UOunit with each l/O ohannel consisting of one oirouit pack. These
may be any combination of the following 1/0 channels

Serlsl Chenne/(SCH)for low- and medium-speed peripheral devices (PDs). The
SCH can support a maximum of 20 PDs.

A#katlon Clwv?d (ACHJ’Jused for application-designed circuits

D@ Se# Channel(DSCH)for m@ium- and high-speed PDs. The DSCH can
support a maximum of 16 PDs.

Figure 8 illustrates the 1/0 struoture and interfaces.

.--------------
●.--..%%%%’ -----

F@re 8. 3BZODModel 1 Computer Functional Overview

February 19W Pa@ 11



AT&T 254-301-005. Issue 4

central Collml

The central control (CC) contains the following units:

AUcmfom-Two to four circuit-s; one contains 4K (K=1024) words (32 bits)
of writable microspore. The remaining circuit packs cuntain 4K (4086) words of
read+nly memory. The number of circuit packs used is dependent on the
application.

Cenfra/ Pmceseln# UWHEight circuit packs which contain the microccmtrol,
store address translator, data manipulation unit, store data control, special
registers, and store address controller.

MainSbn? Upd?ZeU#?-ne circuit pack is required, which is used with the
DMA and/or duplex configuration.

MW?&wt#nce CMmeF-One circuit pack is required for the duplex configuration
or simplex (applicationdependent).

CtMe SftwB Unt+When this option is used, three arcuit packs are required.

AWwtaaccess+lf the 3B20D Model 1 computer is equipped with a microlevel test
set, one circuit pack for microsccess is required.

Soflwerae ccese-This circuit pack position is available for use by either the
utility circuit or soflvvare test set option.

//0 Ch#wte/e-Two circuit pack positions are availablefor 1/0 channels (O, 1).
Each 1/0 channel requires one circuit pack and may be any combination of SCH,
DSCH, and ACHL

Main Store Module

248 The CU maybe equipped with one or two main store modules (MASMS) (O,or O
and 1). The MASM Ocontains two additional circuits more than the MASM 1.

These are the ABB1 power switch and the emergency action interface (EAl) circuit p-.
Basically, a MASM consists of a MAS controller (MASC) and up to 16 MAS arrays
(MASAS). The MASC requires one or two circuit packs (applicationdependent) and the
W requires one. The minimumquipped MASM contains a MASC and one MASA.

207 The capadty of the MASA circuit pack is 0.5 megabyte when equipped with the
TN14. Effective with duplex muitienvironment real time (DMERT) generic 2, a

TN28 MASA cirwit p- with a l-megabyte capacity may be retrdltted. The TN56
MASA circuit pack with a capacity of 2 megabytes may replace the TN28 effective with
UNIX RTR Operating System Release 1. With either the TN28 or TN56, the MASC
must be changed to a UN59 or UN59B circuit pack, respectively. The main store can

.?.

“ Ragistwedlraclemarkof UNIXSyswunbbotiofiq Inc.
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,/’’’-’.

.

have a maximum capadty of 16 megabyteq thus, main store module 1 cannot be used
with TN56 main store array circuit packs.

2(K Appl”mtion of the extended main memory feature increases the amount of
memory for a 3B20D Model 1 computer, in increments of two megabytes, from 16

to a maximum of 32 megabytes.

cooling unitED-4c191

209 The cooling unit is located directly below the MASMS. It is divided into three
cooling Sections, each containing a fan, control circuitry, filter, and an alarm

condition light emitting diode (LED).

Power

2.10 Two to four (maximum) 244B, DC-to-DC converters (-48 V to +5 V) may be used,
depending on the application. The +5 V outputs are paralleled to increase

current Capabiiii.

211

●

●

212

The J1C129AE power unit is comprised of the following:

203A DC-to-DC converter (48 V to +5 V and *12 V)

132AG DC-to-DC converter (48 V to -5 V and +12 V).

The power units are located at the bottom of the CU frame.

B. Peripheral Control Fnune

213 The PC frame (Figures 2 and 3) is comprised ot

m IOP made up of an IOP t@c unit or an IOP basic unit and an IOP growth unit

m Cooling Unit ED-4C191 located beneath the IOP

m SMD-DFC located at the bottom of the PC frame.

214 The IOP basic unit contains the peripheral interface controller, peripheral
communities Oand 1, power units, an ABB1 power switch, and fuses. EWh

peripheral community consists of a maximum of four peripheral mntrollers and power
circuitry.

215 The IOP growth unit consists of two peripheral communities (2 and 3). Each
community can contain a maximum of four peripheral mntrollers and associated

power circuitty.

216 The cooling unit ED-4C191 is divided into three cooling sections. Each section
contains a fan, control circuitry, filter, and alarm condition LED.

2.17 The SMD-DFC contains disk file controller circuitry, ABB1 power switch, and
associated power circuitry. The DFC can support up to a maximum of eight

MHDs.

February 1992 Page13
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C Moving Head Disk Frame

218

■

■

●

The moving head disk (MHD) frame (Figure 4) contains the following units:

ff8& F#e h?verlerlocated at the top of the frame, converts a high-current -48 V
DC to 208 V for disk drive operation.

SW located directly below the disk file inverter whkh provides the power switch
for the disk drive.

The moving heal d~ drhfe located at the bottom of the frame and slightly raised
from the fl&r by a metal plate. This is a self-contained commercially - -
manufactured disk drive.

D. Magnetic Tape Frame

EL

219 The magnetic tape (MT) frame (Figure 5) may contain one or two tape transports.
The tape transpofi is a 9-track, dual density recorder which can record and

reproduce data in an 600 bii-per-inch nonreturn-t~zero format, or a 1600 bit-per-inch
phase-encoded format.

Power Distribution Frame

The power distribution frame (PDF) (Figure 6) contains the fallowing:

Alarm Panel, one per PDF, which consists of four lamps

Filter Fuse Panel (ED-82684-30) (a maximum of five) which consists of
_~O~, fUS9blocks, fuse hOhj9fS,and LEDs

Control Panel (ED-6286MO) (one per PDF) which consists of fuse blocks,
swdtches, two circuit packs, a charge circuit, and a charge probe.

Circuit Br-er Panel (ED-6288W30) (a maximum of two) which consists of a
maximum of 12 circuit breakers. The circuit breaker panel is used for power
d~~bution to the MHD frames.

3. Interfaces

---%

3.01 The 3B20D Model 1 mmputer can essentially be divided into three sections:

(a) CU

(b) Periphery (whkh is controlled by the CU)

(c) Power.

.-,

Page 14 February 1892
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A. Contd unit

3.02 Figures 8 and 9 illustrate the 3B20D Model 1 computer interfaces. The CC is
connected to the MASM(S) via the MAS bus (MASB), which is a 74-lead bus used

to transmit address, data, and control information. The CUS communicate with each
other via the maintenance channel (MCH) using the MCH link bus.

3.03 In the duplex configur~lon, interconnection between the duplicated CUS (CU O
and CU 1) is via the MAS update bus (MASUB). Also, the DMAC(S) access the

duplicated MASMS via the MASB and MASUB. The MAS update circuit P* (MASU)
selects which of the three users of the MASM (CC, DMAC, and MASU from the
duplicated CU) will have use of the MASB at any particular time. The on-line CU will
normally keep the off-line MASM (in off-line CU) updated in case of a necessary
switching of CUSS

3.04 The 1/0 channels (DMAC, SCH, ACHI, and DSCH) are access@ by the CC via
the CCIO bus (CCIOB). The CCIOB is used to transmit address, data, and

control information between the l/O channels and the CC. Peripheral devices (PDs)
connected to the SCH. ACHI, or DSCH require CC control for each word received or
transmitted. The PDs connected to the DMAC operate independently from the CC once
the data transfer parameters are established and the transfer is initiated.

3.05 The MASM is connected to the CC via the MASB and the MASUB in the
duplicated configuration. The MASM is connected to the DMAC via the MASB,

and the duplicated MASM via the MASU by the MASUB.

3.06 The SCH can interface with a maximum of 20 PDs, each of wNch can be up to a
100 feet distant from the CU. Serial data is transmitted between the SCH and

PDs via a single cable.

3.07 The DSCH (part of DMAC or as a program-controlled f/O channel) can interface a
maximum of 16 PDs. Two serial messages are transmitted to the selected PD via

two separate cables Wile two simultaneous messages are received over another pair of
cables. The PDs connected to a DSCH may be located up to 250 feet from the CU
when the 5MHz dock is used, and 100 feet when the 10-MHz clock is used.

3.03 The ACHI is a genera! purpose parallel interface for the 3B20D Model 1
computer. It maybe located in the CC unit or the DMA l/O unit. The ACHI is

interfaced to the CC via the CCIO bus and to the peripheral device via DC differential
lines. The maximum distance between the ACHI and peripheral device is 50 feet. One
ACHI can interface only one peripheral device.

February 1882 Pagels
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B. Peri@wry

S09 Themajor peripheral units in the 3B20D Modal 1 oomputer are the IOP and DFC
units. Application peripheral units are interfaced to the CU via the 1/0 ohannels or

the IOP. The DFC provides interface for the file system (MHDD) to the CU.

3.10 The IOP and DFC are interfaced to the DMAC via the DIO which is similar to the
CCIO. lnterfaoa units are used to oonneot the units to the DIO bus. These are

m Duplex dual serial bus seleotor (DDSBS) in the IOP and DFC and

● DSCH in the DMAC (DMAC channel).

*11 In the duplex configuration, the DDSBS provides amass to the IOP and DFC by
either CU. The PDs oonnected to the 1/0 channels (SCH, ACHI, DSCH, but not

the DMAC channels) oan only be amassed by the CU containing those l/O @annals
unless a DDSBS or similar interface unit is used. (Either CU can then aocess the PD.)

3=12 The PDs conneoted to the SCHS, ACHIS, and DSCHS are connected by oables.
The DMAC channels (DSCHS) require connection to the DIO bus.

3.13 Peripheral devioes oonnected to the IOP require an interfacing peripheral
controller in a peripheral line community. The IOP oan support the following types

of peripheral controllers

T- mntroller (tape transport)

Soanner/signal distributor

Data iink controller

TIY controller (printer, TTY, video terminal)

Appiicationdesigned oontrdlers.

These peripheral controllers are cirouit paoks that are installed in an IOP
peripheral line oommunity. Connection between the peripheral controllers and

PDs are provided by oable.

3.15 Connectkm between the SMD-DFC and MHD frames is provided by the oontrol
link bus. E~h DFC oan support a maximum of 8 MHD frames.

3.16 The MT frame is conneoted to the IOP via a cable to the peripheral controller.
One tape transport with formatter oan support a maximum of four tape tran-

without a formatter.

.--%,

.--y
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c Power

3.17 A summary of the power requirements is provided in Table B.

-%.

Table IL PowerRequirements

source
Filter-Fuse Panel (PDF)

‘ Cirouit Breaker Panel (PDF)

AC Distribution Panels

Deathatlon
CU Frame
PC Frame
IOP Growth Frame
DFC Growth Frame
MT Frame(s)

MHD Frame(s)

MHD Frame(s)
Peripheral Units
(ie, Terminals, etc.)

*

-48 V DC
48VDC
-48VDC
-48VDC

-48VDC

208 V 60 tiz
115 V60HZ

.

---%.

3.18 The 48 V DC source voltage is conneoted to the PDF frame and distributed to
the 3B20D Model 1 computer frames via buses ( See Figure 10). Filter-fuse

panels provide fusing for the -48 V DC to the frames. Circuit breakers are required for
the MHD frames because of the current requirements. The MHD frames require 208 V
for MHDD operation. Additional power(115 V AC 60 Hz) is required for peripheral
equipment (e.g., terminal, eto.). This is provided by the application.

3.19 The CU oontains a power unit to oonvert the 48 V DC from the PDF to the
required voltages for the CU units. The outputs of the power unit are connected

to the units via backplane wiring. The IOP and DFC contain DC-t@DC oonvefiers that
oonvert the-48 V from the PDF to the required voftages for operation. These outputs
are oonneoted to the circuits via backplane wiring.

329

3021

The -48 V from the PDF is connected to the tape transports in the MT frame.
The tape transports are provided with internal converters.

The MHD frame requires-48 V from the PDF for the disk file invetier as a back-
up source in ease commercial 208 V is interrupted.

.’-%.

.“+
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4 FunctionalDescription

& ControlUnit

MI TheCU is oomprised of the following:

= ACC

s MASM(S)

● A DMA I/O unit

● Power.

Central Control

402 The CC is a microprogrammed processor using a read-only memory to oontain a
series of microinstruotions which direot activity of the processor. Each MAS

instruction is put into effOCtby executing a series of microinstruction that are read out of
microspore, one micrdnstruotion at a time. Figure 11 depiots the CC internal
architecture.

4.93 The microspore is addressed using the 16-bit microaddress bus and is normally
controlled by the microcontrol section of the CC. Output of the microspore is a

microinstruction (56-bit plus 8-bii parity) word whioh is deooded by microcontrol to
provide oontrol signals for the CC.

4.04 Fields within the microinstruction are used to defhe the type of microinstruction,
define minimum microinstruction execution time (150, 200,250, or 300

nanoseconds), define souroe and destination registers, dtilne operations to be
performed, provide part of the address of the next microinstruction, and provide check
bti to verify proper operathn of the microspore.

4.05 Sixteen 32-bit general registers are available and are usable by the software as a
scratch P* as well as by the CC as sources and destinations for data. Several

special registers are available that perform unique functions. These registers are
generally not accessible by the programmer, but are used by the CC to store results of
internal operations. These registers indude the program address, program data,
instruotbn buffer, and interrupt set registers, for example. Table C contains a list of all
special registers and their funotions. All special registers are 32 b~ long except PA and
SAR, which are 24 bits long.

?--N

.

.#--%.,

.--’-%.

‘-%,
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Table C Special Re@ters

Reaiater I Function

Program Address

Store Address (BAR)

Store Data (SDR)

Instruction Buffer (IB)

Store Control (SCR)

Interrupt Source (IS)

Interrupt Mask (IM)

Program Status
word (Psw) I

A 24-bit register which contahs the address of the
current instruction being exeouted.

A 24-bit register which contains address of
operand being referenced in MAS.

Contains copy of operand being referenced in MAS.

Contains copy of instruction being referenced
in MAS.

Holds data word used to control MAS operation.

Records interrupts as they occur.

Used to control recognition of interrupt. Contents
of IM are iogically ANDed with IS to signal
presence of ailowed interrupts

Contains status information pertinent to currently
executing programs.

T.

4.06 Other registem include the system status register, which stores information
concerning system etatu% an error register, which stores signals which indicate

that cettain errors have occurred; a san”Rytimer and elapsed time counter to provide
time-out capability and a real-time dock.

4.07 The arithmetic iogic unit (ALU) performs arithmetic and logical operations on data
supplied to it. These operations are binary 2s complement addition and

subtracthn, OR, AND, EXCLUSIVE OR (XOR), EXCLUSIVE NOR (XNOR), and
complement. The rotate mask unit (RMU) provides right rotates and shilts of zero to 31
b~ in one operation. The AND/OR operations can also be performed on bits, nibbies
(4-bit groups), bytes (8 b~), and half words (16 b~).

4.06 An optional cache store unit (CSU) provides a means of decreasing access and
cycie times of store operations. The CSU consists of three high speed memory

arrays, each containing 512 words, and has an access time of 200 nanoseconds. The
CSU may also provide a 2K word buffer for use as an interrupt stack. Each word read
from MAS is also stored in the cache memory. in addition, each time a main store read
is requested, paR of the address is decoded to read the corresponding address in the
cache memory. If the requested data word is in cache, it is returned from there and the
main store read is inhibited. Thus, frequently used data words will usually be found in
cache memory. Since a fetch from cache is much faster than a fetch from MAS, this
technique significantly improves CC throughput.
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Direct Memory Access I/O Unit

A09 The 3B20D Model 1 computer maybe equipped with as many as seven
programmable 1/0 channels (two of these are in the CC unit) and as many as

eight DMA channels (Figure 9). Programmable channels are controlled directly by the
3B CC over the CCIO bus (Figure 12). The DMAC provides the capabWy for direct data
transfers between main store and peripheral devices. Three types of channel interfaces
are available, each of which is described in the following text.

serialchannel
4.10 The serial channel (SCH) can communicate with as many as 20 devices via

individual transformer-coupled cables, one cable for input and one cable for
output for each device. A serial message is transmitted to the selected device, and a
response is returned. Exh message contains a 3-bit start code and a 36-bit data
message. The SCHS may also connect to 16-bii devices, in which case software
commands cause a 21-bit serial message to be transmitted (16 data bits, 2 parity bits,
andthe 3-bit start code.)

4.11 All signals on the SCH are transformer+xmpled to provide DC fault isolation and
are bipolar to prevent a DC voltage level from appearing on the cable.

Dual Serial Channel

4.12 A dual serial channel (DSCH) communicates with as many as 16 devices over
separate pairs of input and output cables to each device. For write oper~lons,

two serial messages are simultaneously transmitted to the selected device and two
resfmnses are received. For read operations, two messages are sent to the device and
two messages are received. The message format is identical to the SCH. The DSCH is
used as an l/O channel or a DMAC channel.

4.13 The DSCH to device interface is made by a duplex dual serial bus selector
(DDSBS), which allows the peripheral device to be connected to either of the

duplicated CCS.

Direct Memory Access Controller

4.14 Each DMA unit operates under the control of the direct memory access controller
(DMAC) located in the CU. The DMAC provides interfaces with main store, as

many as four DSCHS over the D!O bus, the CC over the CCIO bus, and logic needed to
control data transfers. Each DMA unit may contain up to two DMACS.

4.15 The main store interface, under control of the DMAC, carries address, data, and
control information, receives read data from main store, and notifies the DMAC

when the data transfer is complete.

4.16 The DMAC can transfer data at a rate sufficient to read or write two disk drives
operating at full speed.
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Application Channel Interface

4.17 The application channel interhx (ACHI) is provided so that the system designer
may have a great deal of flexibility in the types of peripheral devices that maybe

contrdied by a 3B20D Model 1 computer. The ACHI consists of a 36-bit input register, a
similar output register, flag fli@fops, and interface logic to the CCIO bus. Signals
between the ACHI and the peripheral device are carried on d~erential DCaupled lines.

Main Store Module

4.18 The MASM is comprised of the MASC and MASAS. The MASC provides the
interface between the MASAS and other CU units. ft also determines which

MASM should store data and, during data retrieval, Wlch MASM contains the data, The
MASA is the device used to store program instructions and data.

Operations the MASM is capable of executing are:

Read (fullword)

Read and clear (fullword)

Read and clear (halfword)

Read and dear (byte)

Write (fullword)

Write (halfWord)

Write (byte).

--%.

..-%,

,n.
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4.20 Control of the MASC is provided by the CC or DMAC. These control signals are
neoesswy to initiate the operation to be performed by the MASC.

Peripheral Control Frame

Storage Module Drive - Disk File Controller
(SMD-DFC)

4.21 The 3B20D Model 1 mmputer uses microprocessor-based intelligent disk file
controllers (DFCS). Various versions of SMD-DFCS have been used in the

3S20D oomputer. Each newer version provides inoreased capabilities and functions
over their predecessor DFC.

4.22 The SMD-DFC provides microprocessor oontrol which interprets and exscutes
oommands from the CC to cause information transfers to and from the disk

drives. Each controller can support up to eight disk drive units.

4.23 The controller is microprogrammed to acceptjobs from the disk driver software in
the CC. The controller assigns each job to a disk drive work queue. When a

drive is seleoted and its heads are positioned oorrectly for a given job, the controller
begins the requested data transfer between the disk drive and the main store, through
the DMA-1/O unit. When the transfer is oompleted, the controller notifies the CC by
means of an interrupt signal.

4.24 The SMD-DFC will supporl only those disk drives with a SMD interfaoe. Various
drive oapaoities have been offered with the 3B20D as new stat options and as

retrofii features.

Input/Output Processor

4.25 The input/output prooessor (IOP) (see Figure 13) interf~ the duplex 3S20D
Model 1 mmputer with as many as four groups of four peripheral devices so that

transfers of data between the devices and main store maybe made withwt requiring
CC control. This relieves the CC of muoh of the load of routine oontrol of data transfem
and allows it to be better used as a system controller.

4.28 A 1&bit microprocessor oalled me peripheral interface controller (PIC) connects
to the DSCH of the CC through a DDSBS and conneots to as many as four PCs.

One to four devices maybe connected to each PC.
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C Mowing Head Disk Frame

4.27 The MHD frame contains the disk file inverter, power control, and the MHD drive.
The disk file inverter provides a constant 208 V source (208 V commercial or

inverting 48 V DC to 208 V AC) to the MHD drive. The PCU provides for the power
mntroi switch to control power to the MHD drive. The MHD is used to store
maintenance, application software, DMERT Operating System software, and
initialization data.

4.28 The disk file system consists of as many as eight commercially built disk drives
and associated controllers. The moving head disk drives are available in 80-

megabyte or 300-megabyte storagecapadtks. Each version uses one recording-
reproducing head for each disk surface. A disk pack for an 80-megabyte drive consists
of 3 disks with 6 usable surfaces. Five surfaces are used for data storage, while the
sixth surface is used for head positioning information. A disk pack for the 300-meg@te
disk drive has 20 surfaces on 10 disks. Nineteen surfaces are used for data storage
and one surface is used for head positioning information.

4.29 Each data surface has 815 tracks, arranged concentrically. E=h track has a
storage capmity of 20,160 bytes. The group of tracks occupying the same

physical positii on all the disks is called a “cylinder”. The surfaces are divided into
pie-shaped sectors, one of which is the smallest block of information that is read or
written.

4.39 The disks on both versions of the disk drive rotate at 3600 rpm.

D. Magnetic Tape Frame

4.31 The magnetic tape (MT) frame contains the tape transport unit(s) that make up
the magnetic tape system. It is a peripheral device connected to the IOP. The

tape transport records and stores billing, application software, recent change, utility,
system update, and audit data.

4.32 The magnetic tape system consists of a tape controller, a tape formatter, and a
taps unit. The tape controller is a microprocessor-controlled circuit which

interfaces the CC and the tape formatter-tape unit. The function of the tape controller is
to transfer blocks of data between the Model 1 computer main store and the tape units.
A maximum data transfer rate of 40,000 bytes per second can be attained. The tape
controller is connected to its associated tape formatter and tape units by means of a
cable with a maximum length of 250 feet.

4.33 The tape formatter can address and control up to four tape units. The formatter
accepts commands to automatically write an identification at the b@nningaf-

tape mark, write an end-of-file mark, format blocks of data to be written on tape, and to
interpret data read from tape.

4.34 The tape unit accepts a single reel of half-inch wide tapeonareelupto101/2
inches in diameter. Data is read or written at a speed of 25 inches per second,

while a fast forward or reverse speed of 100 inches per second is available. During all
write operations, the mode for detecting any recording errors is read-after-write. The
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E.

5.

tape unit accepts commands for rewind, forwardhveme, readMite, erase, write end-
ot%le mark, and off-line. Status indications for beginning of tape, end of tape, on-line,
wrbenable ring, rewindhg, andreadyare returned to the system.

4.35 The tape unit reads or writes nine tracks on standard magnetic tape. Data can be
recorded at 1800 bii per inch in a phase-encoded format, or 800 B* per inch in

a non-retum-tozero format. Each record is written with both vettical and longitudinal
parity and the tape controller is capable of correcting singl~track errors on reads.

Power Distribution Frame

436 The power distribti”on fr~e (PDF) is used as a disttiution frame for the 48 V
DC used in the 3B20D Model 1 computer. The PDF provides additional fusing for

the 48 V DC andalso provides a charghgfacility. The charging facility is used to
precharge capacitive loads internal and external to the PDF, at the PDF. Internal
capacitors on the PDF are used to control power transients.

Maintenance

5@l The maintenance objective of the 3B20D Model 1 mmputer is to provide a
system with a cumulative processor downtime of not more than an average of two

hours per system over a 40-year period.

5.02 Extensive use of self-hecking, plus duplication of equipment to provide an
operating spare in case of serious fault, is employed to meet the maintenance

objectifies. A duplex computer system is the primary method used to ensure continuous
system operation. The on-line CU keeps the off-line memory updated on each memory
write so that it always agrees with the on-line memory. The basic fault recovery
technique is to switch the off-line CU on-line. Once the faulty CU is off-line, futther fault
diagnostic and location procedures, both hardware and software, may be used. The
MCH is the circuit used to switch CUS when an error occurs it is then used by the on-
line CU to exerase and diagnose the off-line system.

5.03 The maintenance channel provides a serial channel link into me microcontrol
structure of me CC. Thii provides maintenance and diagnostic acoess between

the CCS of a duplex system. The MCH functions in the same manner as a DSCH,
although it is not considered to be a pan of the l/O system. Refer to Figure 14.

.--%
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Figure 14. 3B~D Model 1 Computer Maintenance Channel Configuration

5.04 Maintenanceprocedures are divided into nondeferrable and deferrable
categories. Nondeferrable functions oenter around fault recovery, which usually

requires a processor switch with a resulting equipment reoonfiguration. Deferrable
maintenance normally involves the man-machine interfaoe, since human intewention
usually results in comparatively long downtimes.

5.05 An emergency action interface (EAl) is a part of the CC and provides some
manual control to be used primarily for troubleshooting. The EAl unit is located in

the CC frame adjacent to the MAS mcxiule. It has no mntrols of its own, but instead
accepts signals from the serial channel input and produces control signals to initiate
certain operations. Indicators on the EAl unit provide status information to the craft
person. (See Table D.)
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Table D. Emergency Action Intdace Unit Indicators and Functions

tndkator Function
Run indicates CU is exeouting microinstruotions.

Aotive I
Emergenoy Action
Enable I
Foroed On-Line

Forced Off-Line

Diagnostic Display

Indicates that CU is on line.

Indioates that this CU is in the emergency action mode,
enabling oontrol of other EAl functbns.

Indicates this CU has been forced into the on-line mode.

Indicates this CU has been forced into the off-line mode.

A oredigit hexadecimal display which indicates the last
successfully executed step of the sanity diagnostic
sequence, providing a softwaredriven verifi~ion of
system sanity in the event of a lTY or duplex IOP failure.

5.06 The KS-22497videoterminalanda Teletype Corporation model 40 printer are
provided to permit communication with the 3B20D Model 1 computer. The

operator types commands on the terminal keyboard; status indications and return
messages are displayed on the video terminal. Results of diagnostic tests maybe
printed out on the model 40 printer. The video terminal can display reversed video and
flashing characters, and has a split screen Capability so that status messages and other
long term information can be continuously displayed on apart of the screen while other
messages and displays may be placed on the other parts of the screen.

5.07 The video terminal connects to the CC through the maintenance teletypewriter
peripheral controller (MTIWC) in the peripheral control frame, and the EAl unit

located in the CC. Remote access to the CC through the EAl unit is made via a data
link on a deckated port in the MTTYPC. Figure 15 depicts maintenance aocess from
the local and remote points.

5.08 A microlevel test set (MLTS) is available whiih provides aocess to the microspore
address bus, microspore data bus, maintenance channel bus, and bidirectional

gating bus. Thk acoess is through a UN16 circuit pack installed at location 040 in the
CC. The MLTS provides a method of inputting microinstructkms and monitoring
operations of the CC.
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6. Growth

8.01 The following units are considered to be growth and/or optional units, use of
which is dependent upon the applicatkm.

(a) CU Frame

m I/O Channel*There are a maximum of seven 1/0 channels available.
These may be any combination of the SCH, ACHI, and/or DSCH.

There may be a maximum of MO DMACS in the DMA facility, each of which
may be equipped with a maximum of four DSCHS.

m MASM-The CU may be equipped with a maximum of two MASMS. Each
MASM maybe equipped with a maximum of 8 MASAS (128K words per
w).

m Power-The CU may mntain two to four 2446 DC-W3C converters
depending on the +5 V DC current requirements of the application.

■ CC-The CC may be equipped with the following options:

--%.

— CACHE

— MCH

— MAsu
‘-l

(b) Peripheral Control Frame

■ IOP growth unit maybe added to IOP basic unit

m IOP basic and IOP growth units maybe installed with a maximum of eight
PCs per each (four per community).

(c) IOP Growth Frame(s) can be added for additional IOPS. Each frame can contain
up to two IOPS (IOP basic unit, or IOP basic unit and IOP growth unit).

(d) DFC Growth Frame(s) can be added for additional DFCS. Each frame can
contain up to two DFCS.

(e) MHD Frame(s) maybe added in any number depending on the application.
However, a DFC can support only 8 MHD frames.

(9 MTFrame(s) maybe added in any number depending on the application. Each
frame may contain up to two taps transports. However, a tape transport with
formatter can suppofi up to four @e transports with formatters.

(g) PDF Frame(s) may be expanded by the addition of panels. These are

■ Filter-Fuse Panels (maximum of 5)

■ Circuit-Breaker Panels (maximum of 2).
.n.
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7. Features

7.01 The fallowing features can be added to the 3B20D Model 1 computer through
,-. growth and retrofit. software may be updated through retrofit or broadcast

warning messages.

Expanded Main Memory

7.02 Main store module Ocan be expanded to the maximum capacity of l~megabytes
by replacing main store array circuit packs with the 2-megabyte circuit packs.

(TN56). The main store controller (UN39 and UN40) circuit packs must be changed to a
single UN59B.

Extended Main Memory

7.03 The extended main memory feature provides the option of increasing the amount
of memory for a 3B20D Model 1 computer, in increments of 2 meg~ytes, from

16 to a maximum of 32 megabytes. The system must be equipped with the extended
main memory controller boards (2-UN1OC, UN11C, UN43D, UN59C, and UN133B) and
16 megabytes of TN56 memory in each CU.

MicroStore

7.04 A 4K writable microspore (UN48B) is available. This will free microspore slots for
other uses. The UN28 programmable microspore is updated to a UN28B and the

UN44 microspore controller is changed to a UN135.

Fast Backup

7.05 A new streaming tape drive (KS-23113) has the capability of writing tapes with a
6250 b~ per inch density and of using 6K byte data blocks to speed system

backup. This new tape drive requires the dual density magnetic tape controller circuit
pack (UN145). Changes were also made in the tape writer program to accommodate
this tape drive.

Fixed-MediumDisks

7.96 The 340-megabyte disk drives are available through retrofit. These larger
capac’Rydsk drives are smaller, more reliable, and require less power and

maintenance. One disadvantage is that disk packs cannot be removed for system
backup. The new streaming tape drive somewhat alleviates this disadvantage.

Critical Indicator Administrator

7.07 Effective with UNIX RTR Operating System Release 1, critical indicators on the
maintenance terminal can be routed to a terminal in a remote maintenance center

(other than the switching control center). This feature requires growing a TN75 signal
data link controller and changing the unit control block in the equipment configuration
database. Software for this feature is available in the basic load.
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RemoteTerminalPrinter

7.03 The remote terminal printer is an add-on feature for WW RTR Operating System
Release 1. This feature permits an application to duplioate the maintenance

terminal andthe receiveonly printer at a remote location. The remae maintenance
terminaJ must have an intelligent printer port. This feature requires a dedkated TN74
teletypwiter controller in the inputiwtput processor, sending and reoeiving data sets
(modems), and phone line. The remote receive-only printer plugs into the terminal.
Soflware is updated thrwgh a broadcast warning message.

A SCSI Disk Cabinet(Optional)

7.03 The SCSI disk oabinet is used with the units shown in Figure 16 when converting
a 3B20D Model 1 computer having SMD-typa disk file controllers to one having

SCS14ype disk file controllers. This capability is optional only with the proper version of
operating system software. The SCSI disk cabinet oontains the fallowing units:

● Power distribution unit

● SCSI DFC (2 units)

= Cooling unit

= SCSl disk unit p-age (up to 16).

Power Distribution Unit

7.10 This unit distributes power to and provides fusing for the units contained in the
S(2S1disk oabinet.

Disk File Controller

7.11 The SCSI DFC intetiaoes the SCSI disks to the 3B20D wrnputer. In providing
this interf~, the DFC performs job control, timing, error handling, and SCSI bus

protocol. The SCSI DFC suppotts up to 8 SCSI MHDs.

coolingunit
7.12 The high packaging density of the components on the SCSI DFC arcuit boards

require the use of foroed air ooding. Each oooling unit is powered by -48 V DC
and has failure alarms.

Disk Unit Package

7.13 Eaoh SCSI disk unit package (DUP) contains a SCSI disk drive, power supply,
power switoh, fan, and ident”~ seleotor sw”tch. Connectors are provided at the

rear of the unit to allow att&%ment to the SCSI bus, input power, and Scan/alarm grids.

------
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Hgure 16. KS] Disk Cabinet
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7.14

8. References

===7
Scsl

II

Scsl
WC DFC

%E#

=lEl
SCSIDUP SCSIDUP

SCSIDUP SCSIDUP

SCSIDUP SCSl DUP

SCSIDUP SCSIDUP

SCSI DUP SCSI DUP

I

8.01 The following AT&T Practices contain additional information pertaining to the
3B20D Model 1 computer.

Practice

Descr@tion

AT&T 254-001-031 AT&T 3B20D Model 1 Computer, Equ@ment Test List

AT&T 254-301-000 AT&T 3E20D Model 1Computer, System Documentation,
Des@tion and Organization

AT&T 254-301-115 AT&T 3EZOD Model 1 Computer, Teletypewriter/Printer
System, Description

r’-’
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AT&T 254-301410 AT& T3R20D A@de/ 1 Computer, TW Equ@menc

Desodption

Description and Theory ot Operation

AT&T 2S4-3014)10

AT&T 254-301-020

AT&T 354-301-100

AT8LT254-301-105

AT&T 254-301-110

AT&T 254-301-200

AT&T 254-301-210

AT&T 254-301-215

AT&T 254-301-220

AT&T 3B20D Model 1 @mputW, Catral (%ntrol,
Desor@ion a?d 7?Ieory of @eration

AT& T3B20D Modet 1 ~putw, pOWet$&terns,
DeSCR@iOfland lheory Of@eration

AT&T 3R20D Model 1 Computer, input/@tput Interfaces,
Description and meo~ of operm”on

AT&T 3S200 Model 1 Computer, lnputQ@ut Processor,
Description and 7Wory of @eraZion

AT&T 36200 Model 1 Computer, lnpuWl@ut Prwessor
Pen~hera/ Controikrs, @sctiption and lheory of @eration

AT&T 3B20D Model 1 Computer, Main Store,
Des@p”on and meory of @eration

AT&T 3R20D Model 1 Cumputer, Moving Heed Disk Drive,
General Description

AT&T 3R20D Model 1 Computer, Disk File Controller,
Descripti”cmand lheory of Operation

AT&T 3620D Model 1 Computer, Magnetic Tqoe System,
General Description

Procedural and Maintenance

AT&T 254-301-800 AT&T 3B20D Mak/ 1 @mputer, Emergency Action
Procedures, Descr@tion

AT&T 254-301-809 AT&T 3BZ00 Model 1 Computer, Acceptance Test Plan

Task Oriented Practices (TOP)

AT&T 254-301-311 AT&T 3B20D Model 1 Computer, OtWe Equipment

AT&T 254-301 W 2 AT&T 3RZODModeJ 1 Computer, Trouble Cleering

Software Support Documentatbn

AT&T 254-341400 AT&T 3R20D Model 1 Computer, Duplex Mu/ti-Environment
Rea/-Time @eratinQ System

AT&T 254-341420 AT&T 3E20D Model 1 Computer, Gbssary and System Calls,
Duplex Multi-Environment Reai-7ime Qmrating System

AT&T 254-341-100 AT&T 36200 Model 1 Computer. File System,
Duplex Multi-Environment ReaP77me @eraZing System

.
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AT&T 254-341-105

AT&T 254-341-110

AT&T 254-341-115

AT&T 254-341-120

AT&T 254-341-200

AT&T 254-341-210

AT&T 254-341-220

AT&T 254-302-213

AT&T 254-302-216

AT&T 362(JD Model 1 Computer, h?putOtput and Data
&&mgement, Duplex Mu/ti-Envkonment Real-Time
Operating System

AT&T 3t320D Model 1 Computer,Software Management and
13asicKernel Functions, Duplex Mutti-Environment Real-7ime
Operating System

AT&T 3B20D Model 1 Computer, System Utilities,
Duplex Multi-Environment Real-7ime Qwa”ng System

AT&T 3B20D Model 1 Computer, DMERT Interface and Integrity
Faoility, Duplex Muitierndtvnment Real-Time @crating System

AT&T 3R20D Model 1 Computer, Initialization and Reoovery,
Duplex Multientironment Real-Time Operating System

AT&T 3R20D Model 1 Computer, Configuration Management,
Duplex Multienvironment Real-Time Operating System

AT&T 3R20D Model 1 Computer, Maintenance Management
and Diagnostics, Duplex Multienvironment ReakTime
Operating System

AT&T 3R20D Model 2 and Model 3 Computers,
General Descri@ion, Small Computer System Interface,
Disk Unit Package

AT&T 3620D Model 2 and Model 3 Computers, Desonption
and Theory of Operation, Small Computer System lnteflace,
Disk File Controller.

Table E contains a brief description of the contents of those doouments listed which
contain detailed information relating to the 3B20D Model 1 oomputer.

,#--
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Table IL DommentContents

254-001-031

254-301-005

254401-O1O

254-301-020

254-301-100

254-301-105

254-301-110

Details

Eq@msnt 7’s@L/sr-This practice contains information for rotilne
maintenance, class, andfr~uency of test.

AT&T3B200 Muck?/1 Cornpu@rGeneraBlDsscrfpfion—This practice
describes the 3B20D Model 1 Computer in general terms with the
following details covered: configuration, interfaces, equipment physical
description, equipment functional description, and maintenance.

Csntra/ CoWru#— This practice provides description and theory of
operation of the Central Control. Items described are: physical
description, interface, functional description, theory of operation, power
requirements, and maintenance.

RnwrSystsms —This practice provides a description and the theory
of Ope@OfiS of the power system used in the 3B20D Model 1 &IIIIp@er
system. Items described are power distribution frame, frame power
units, inverters, DC-t&DC converters, power control switch, power
dmribution, power interfaces, control, and maintenance.

/npuVOu@uf/nhmwes —This practice provides a d-iption and
theory of operation of the input/output channels which include serial
channel, dual serial channel, direct memory access channel, and the
application channel interface. These units provide the interface between
peripheral units and the 3B20D Model 1 Computer. Items described are
physical description, interfaces, functional description, theory of
operation, power requirements, and maintenance.

/nput/Ou@utPmsssor —This prwtice provides a description and
theory of operation of the IOP used in the 3B20D Model 1 computer and
its applications. The IOP is a flexible peripheral unit that provides an
interface between the main store and peripheral controllers. Items
describ@ are: physical description, interfaces, configur~lon, functional
description, theory of operations, power requirements, and maintenance.

lnpuUO@wt Prwessor Pedphsn9/Cmtm//en3 — This practice
provides a description and theory of operations that are connected to the
IOP and considered pan of the computer system. Peripheral controllers
described are the teletypewriter controller, scanner distributor,
maintenance teletypewriter controller, nine track type controller, etc.
Items described are: physical description, interfaces, functional
description, theory of operation, power requirements, and maintenance.

Pages
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Table E Document Contents (Contd)

,/-.

Practice

AT&T 254-301-115

AT&T 254-301-200

AT&T 254-301-210

AT&T 254-301-215

AT&T 254-30

AT&T 254-30

-220

-800

AT&T 254-301-801

AT&T 254-301-609

Detaiie

Te/e~#drMer— This pr~ice describes the teletypewriter and
printer used in the 3B20D Model 1 computer. items documented are:
physical description, interface, functional description,
teletypewriter/printer configuration, power, and maintenance.

A&W Stotw — This practice provides a description and theory of
operation of the main store used in the 3B20D Model 1 computer
system. Description of the overall oper~ion of the main store is provided
in detail by a physical description, interfaces, functional description,
theory of operation, power, and maintenance.

MovingHeadDisk Drfw GenemlDestxiption— This practice
provides a description of the disk dries available for use in the 3B20D
Model 1 mmputer. Disk drives available are KS-21996, Q KS-21996,
L3 (8Omegabytes): KS-22072, L1; and KS-22072, i2 (300 megabytes).
information is provided on physical desdption, interfaces, functional
description, power, and maintenance.

Disk File ConfrWsf-This practice provides a description and theory
of operation of the file store controller including options. Detailed
information is presented on physical description, configuration, functional
description, interfaces, power, and maintenance.

lU@neUc T@e ~em, Gemwal Description–This practice provides
a description of the KS-22091 tape system used in the 3B20D Model 1
computer. information is provided on physical description, interfaces,
functional description, power, and maintenance.

EmetpencyAcfionPfucedums— This practke provides a description
of emergency action facilities available to the craft.
This includes manual and automatic facilities. Also, dewxbed are
responses to emergency situations.

MahvenanceDsts— Thispractice provides a description of
maintenance data (in a handbook format) that would be useful to the
craft as a quick reference source.

Acceptance1ss2 Plan — This practice provides a description of the
acceptance test plan to assist the operating telephone company in
pianning. inform~lon provides data for wtovedturnover of system from
AT&T to the operating company.

.+

,P.
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Table E. Decument Centents (Contd)

Practke

AT&T 254-301-610

AT&T 254-301+1 1

AT&T 254-301-312

AT&T 254-302-213

AT&T 254-302-216

AT&T 254-341-000

Details

TaatEqui~t - This practice provides a description of test
equipment required to maintain a 3S200 Model 1 computer system.
System test equipment and external test equipment are also described
in this practice.

AT&T3B20D W f ~Ttx$k O*ntad Pmctfce-This
volume provides the routine, acceptance, and company order
procedures for a 3B20D Model 1 computer system. The procedures are
task-oriented, enabling access to all data necessary to complete a task
initiated by some stimulus (eg, alarm, trouble report, service order, etc).
Each procedure is preeented in three distinct levels of detail (layers)
enabling more experienced craft personnel to bypass the more detailed
instructions for tasks that can be performed from memory. The trouble
clearing procedures are aaessed in response to a system malfunction.

AT&T3B20D ml 1ComputiwTaskO&nted Pmctice-This
volume provides trouble clearing procedures to maintiln the 3B20D
Model 1 mmputer system.

AT& T31329D AIfods/2 and 3 Computws GenanwDascrtptionSmall
C@nputerSjstem Intwface Disk Unk Paclmge— This practice
describes the small computer system interface (SCSI) disk unit package
(DUP) used in the AT&T 3B20D Model 2 and Model 3 computers. This
pr~ice illustrates the equipment and discusses the DUP as a computer
peripheral unit.

AT&T 3B20L)Mdel 2 and 3 ComputemDeacriptbn and Theoryof
OpemtionSmall CompufwS@twn lnaMaca Disk Fila Contm//er—
Thispractice provides a physic%land functional description and theory of
operation for the Small Computer System Interface Disk File Controller
(SCSI-DFC). The SCSI-DFC is the logic unit that allows the SCSI disk
drives to be connected to the 3B20D computer.

DupJexMu/t#envhw?mantRaal-lWnaOpsmting$fatem — This
pmtice provides an overview of the operating system and a base of
reference for succeeding practices. It provides general basic operating
system information for reference. The initial introduction to DMERT is
via an explanation of the structure and hierarchy, the basic functions that
are performed, what “Sprovided, and an overview of available services
and how requested a different levels of hierarchy. It presents an
introduction to succeedng practices and a resume of basic functions and
services to be described in each. Also, this practice contains across-
-reference for each practice and a program reference of the program
Iisthg (PR) number block in which the programs pertaining to each of the
areas can be Iocsted.

.

.’-..
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TaMe E Document Contents (Contd)

,

,,n

Fr’attics

AT&T 254-341-020

AT&T 254-341-100

AT&T 254-341-105

,f-’

AT&T 254-341-110

254-341-115

Dstails

G/oaaaty and SyatamCsl/s— The contents of this practice is divkted
into two sections. The first is a glossary of all terms and definitions
p@aining to the DMERT Operating System. It is an abstract of the
terms and definitions used throughout all sections. The second section
is a comprehensive list, with a brief explanation, of the essential system
calls and library functions which are used to obtain services from the
operating system. These are described by a concise statement of the
primary function.

Fiia _ —This practice provides a description of major input/output
functions provided by the kernel process level and includes a description
of the file system structure-dkectory structurt+path hunting-types of files
with the inputioutput devices as files-classes of device. The functional
relationships are dscrhed in terms of the type of operation (read, write,
etc) performed.

inpuWu@utand Data MWsgement— This practice contains the
functional descriptions of the various devices and associated drivers
included in the operating system. The following information is included
for each driver and device: the major interfaces and operations between
the drivers, the kernel functions and the file system, the equipment
configuration table and the configurWlon manager, driver and device
fault detection, and recovety. Access methods and operations,
redundancy, backup, and equipment hierarchy are provided. Also
described are:

- Character Input/Output-Initialization and functional relationship
between the device, file system, and device driver

■ Block input/Output-lnitiali~lon and functional relationship
between the file manager, file system, and device drivers.

So?lwara Managementand Basic KernelFunctions— This practice
provides a general description of the basic DMERT kernel functions, and
the major methods of entry and se~ices provided. These are described
in terms of process creation, the means used by a process to acquire
sewices, general functional flow between the major elements which
accomplish the services, and process termination. Functional
sequences are used to describe the essential functions and major
processing activities.

$ya&wn (,itiiities—This practice provides a general functional
description and information relative to the utility functions available.

,

February1992 Page41



AT&T 254-301405. Issue 4

TableE. Doc

Practice

254-341-120

254-341-200

254-341-210

254-341-220

nent Contents (Contd)

Details

/~ and /nZe@ZyFa@~—This practice provides a functional
description of the audb (types and structures), plant measurements,
andcraftinterface features (input/output messages, terminals, and
displays) processed by the 3B20D Model 1 Computer software. Also
described are the facilities used to determine the integrity (sanity) of the
system.

lnitia!iz8Uonanti Rtuxmwy- This practice describes general

Processor management operation and error handling. It defines basic
terms and provides a functional overview of critiial activities. Also,
described are initidl~lon and recovery, explanation of bootstr~
activities, dead start and processor switching.

Conti@mfZbnMm8gen?ent— Thispradce describes system
COnfifjUrStiOfICOIItrOlfunctions. It covers basic defhitions, general
S)@em structure, status keeping, reconfiguration, and peripheral emor
recove~. It includes the following basic topics general definitions and
descriptions of key data elements, general functional description of the
configuration supewisor (administering sanity timers, status registers,
etc). Also described are the equipment configuration table description,
access, and management interactkm and relationships between the
configuration manager, equipment configuration table, and drivers. The
practice also includes general explanations of the equipment structure,
hierarchy, redundancy, and backup methods.

Mafrttenalw% MMJZ#getmw?tand Diagnostics—This practice contains
the essential aspects of processor and peripheral diagnostics. It
provides an explanation of the diagnostic philosophy, basic definitions,
and general diagnostic methods. Topics include initiation of diagnostics,
request handling, options, and a funtilonal description of the diagnostics.
A list of diagnostic tests, the equipment areas these apply to, what is
tested, and the expected test results are provided.

---y

9. Glossary

9.01 The following terms are defined to aid in using and understanding this pr~ce

Cenfm/ Cun~ntrol section of a 3B20D Model 1 computer. It consists of control
circuitry, arithmetic andlogicunit (ALU), rotate mask unit (RMU), general and special
registers, maintenance channel, store address translator circuit, and optional cache
memory.

ContrW Unl+That pm of a 3B20D Model 1 computer which is switched on- or off-line
as a unit. It consists of a CC, Main Store, DMA unit (when equipped) 1/0 channels, and
the power unit.

--+..
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D@eA+A duplex 3B20D Model 1 computer consists of duplicated control units
interconnected via the maintenance channel, and all peripheral hardware required for
system o~ration. The peripheral units may include a system status panel, lTY
controller, taKMdata controller, and moving head disk units.

Simpfex- 3B20D Model 1 computer installation which is equipped with only one CU.

Cache Storw UnHn optional system unit which provides a high speed random
access memory buffer used to reduce the apparent main store access and cycle times.

*

,/---’

CCIO B- group of leads used to interconnect the CC with its l/O channels and
DMA unit. This bus is used to carry data, address, and mntrol information.

Data ManipulafiofI Uft-Thk ckwit containstherotatemask unit, logic and arithmetic
functions of the CC.

Dhct Afernow Access UniZ@t4)-This optional system component provides main
store access control for 1/0 devices and other processors without requiring direct control
from the CC.

- Cont@l@=Ccmtrol circuitry for the DMA.

OMA #O EIu~ group of leads which interconnect the DMAC with four DMA channel
controllers (DCC).

Dual SerW Channel (OSCH’J-Provides a 1~ or 32-M interface to l/O devices, and
uses two serial signal paths in each direction.

DuplexDual SWal Bus Selectorf.0f3S13S)-Asystem component which provides the
capability to connect two DSCHS from duplex CUSto a single peripheral device.

Emergency Action /nWfl?ce f15A/~ystem component which provides the interface
between the maintenance teletypewriter and the CC.

G@@ But+A multilead bus (usually 36 leads) which carries data between the various
sections of the CC.

HafthvamWVZy Tin?er-A hardware timer in each CC which must be periodkally
reset. TimMut of the timer results in fault recovery initiation.

Main SfonsAm?y-A main store memory array which provides storage for 32K words of
36 bits each.

Main Stem Bua fhfASi3~ group of leads With interconnect the main store, CC,
MASU and DMA.

Main SzoreContmiier (MASC~Provides the control interface between MASB and
memory devices.
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AfaJnSfom ModuH systemcomponent consisting of one MASC and from 1 to 16
MSA initially providing a maximum of 2 megabytes of storage.

Main Sfv# U’e Unit fAUSU)-A circuit which interconnects the MASB of duplex
CCSto permit re@ng, writing, and updating of each main store by each CC.

~hfenance Chsnne/ (hfCHwrovides serial access to the microinstruction structure
between duplex or master-slave CCS for maintenance and diagnWlc purposes.

Mlawconfml @fC~That portion of the CC which controls the sequencing of the MIS
and decoding of microinstruction.

Aflcnxitotw fW/S~ random access, read-only memoty which contains microprograms
to control CC operations and to execute instructkms brought from MAS.

OtWine-See “on-line”.

ON-L/= system component which is actively performing its function and is engaged
in executing system commands is said to be “on-line”. A CU which is actually in control
of its system in a duplex configuration is on4ine, while its companion CU is off-line. The
off-line unit may be performing some functions such as diagnostics, but it is not in
control of the 3B20D Model 1 computer.

Ser&?I Channel(SCH~ system component which provides a 16-or32-biiserial
interface,using one signal path in each direction.

SpecIsl Registen+A group of registers in the CC which perform unique functions
within the CC. These registers contain specialized data concerning system operation,
and are not usually available for external use. These registers include the channel data
register, bidirectional gating register, pulse point register, interrupt set register, interrupt
mask register, timer program status register, hardware status register, system status
register, error register, and related circuitry.

S@-S~-&*A hardwaresignalgenerated by error detection cirwits witMn the
on-line CC which causes the on-line CU to be halted and the off-line CU to be switched
on+e.

10. Acronvms and Abbreviations

10.01The fallowing is a list of acronyms and abbreviations used in this pr-lce.

ACHI Application Channel Interface

ALU Arithmetic Logic Unit

cc Central Control .-i:

‘-N.
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CH

Ccro

CCIOB

a

Csu

DDSBS

DFC

DHA

DMA

DMAC

DMA I/O

DSCH

DUF

EIA

!B

IM

10MI

IOP

Is

MAS

MASA

MASM

MCH

MI-ID

MLTS

MT

MTTY PC

Pc

PD

PDF

Channel

Central Control Input/Output

Central Contrdl Input/Output Buss

Central Unit

Caohe Store Unit

Controller

Duplex Dual Serial Bus Selector

Disk File Controller

Devioe Handlers

Direct Memory Aocees

Direct Memory Access Controller

Direct Memory Access Input/Output

Dual Serial Channel

Disk Unit Package

Electronic Industries Association

Instruction Buffer

Interrupt Mask

1/0 Microprocessor Interfaoe

Input/Output Processor

Interrupt Source

Main Store

Main Store Array

Main Store Module

Maintenance Channel

Moving H- Disk

Microlevel Test Set

Magnetic Tape

Maintenance Teletypewriter Peripheral Controller

Peripheral Controller

Power Distribution

Power Distribution Frame
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PIc

Pew

RMu

SAR

Scc

SCR

Scsl

SDR

SMD

mc

Page46
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Peripheral Interface Controller

Program Status Word

Rotate Mask Unit

Store Addreee

Switching Control Center

Serial Channel

Store Control

Small Computer System lnterf~

Store Data

Storage Module Drive

Teletypewriter Peripheral Controller
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How Are We Doing?

Document Title AT&T 3B20D Model 1 Computer General Description

Document No.: AT&T 254-301-005 Issue Numben 4 Publication Date Februaty 1992

AT&T welcomes your feadback on this dooument. Your oomments can be of great value in
helping us improve our documentation.

1. Please rate the effeothmess of this dooument in the following areas

Not
Exoellerlt Fair Poor

E=e of Me llllltllll/llJlilllll ,

IIlllllllltllllllll(l

cornple~ /1/1/1/11///111111/11
11/1/11/1///111///11/

Organization 111111111111111111111

Appearance 11/1111/}//11///1/11/

Illuatrationa

Overell Satisfaction Iiillllllllllllllllll

2. Please oheok the ways you feel we could improve this dooumenk

❑ [morove the overviewllntroduotion ❑ M+e it mom ~nc~ef
D Improve the table Of00tillte n Add more etep-by+ep promdurewtutoriale
O Improve the organization ❑ Add more troubleshooting information
U Inolude more figuree O M&e it l= teohni~l

❑ Add more examplee ❑ Add mor~tier quiok referenoe aide
❑ AM more det~l ❑ Improve the index

Please provide details for the suggested improvement.

3. What did you like most about this document?

4. Feel free to write any comments below or on an attached sheet.

If we may oontaot you concerning your oomments, please mmplete the following:

Name Telephone Numbec (_)

Company/Organization: Date:

Address

When you have oompleted this form, please fold, tape, and return to address on back
or Faxto919-727-3043.
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