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REVISION NOTICE 
This is the first edition. 

ABSTRACT 
This publicati<•n provides prospective customers with general 
ir.formation about the AMDAHL 4705E Communications 
Processor. The manual contains a general discussion of the 
Amdahl 4705E hardware features, compatibility, technology, 
and maintenance. 

FEDERAL COMMUNICATIONS COMMISSION (FCC) 
STATEMENT 
This equipment generates, uses, and can radiate radio 
frequency energy and if not installed and used ir accordance 
with the instructions manual, may cause interference tc radio 
communications. This equipment has been tested and found to 
comply with the requirements of Subpart J of Part 15 of FCC 
Rules for a Class A computing device. Operation of this 
equipment in a residential area is likely to cause interforence 
in which case the user at its own expense will be required to 
take whatever measures may be required to correct the 
interference. 

FOR FURTHER. INFORMATION 
If you wish to obtain further informat10n about the 
AMDAHL 4705][!; Communications Processor, contact your 
Amdahl marketing representative, or write: 

Amdahl Corpo:ration 
Marketing Communications 
MIS 215 
P.O. Box 3470 
1250 East Arques Avenue 
Sunnyvale, CA 94088-:1470 

READER COMMENT FORM 
A reader comment form is provided at the end of this 
pJblication. If this form is not available, comments and 
suggestions may be sent to Amdahl Corporation, Technical 
Publications Department, Mail Stop 323, P.O. Box 3470, 
SJnnyvale, CA 94086-3470. All comments and sugg1!stions 
become the pr<Jperty of Amdahl Corporation .. 

Amdahl, Amdahl 470, and AMDAC are registered trademarks 
of Amdahl Corporation. 

IBM is a registered trademark of International Business 
Machines Corporation. 

@: 1983 Amdahi Corporation. 
All rights reserved. Printed in U.S.A. 

All specifications are subject to change without notice. 
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PREFACE 

This publication provides a functional overviev· of 
the AMDAHL 4705E Communications Proces~or. 
Advanced technology and innovative dei ign 
techniques, including increased memory size md 
greater processor speed, demonstrate Amda.1l's 
advanced approach to user's communicat .ms 
requirements. 

There are four main sections in this publicat on. 
In each section it is assumed that a reade is 
familiar with basic communications proce' sor 
concepts. 

Introduction provides an overview of the major 
features of the Amdahl 4 705E, including a 
physical description and characteristics. 

Compatibility defines the Amdahl 4705E features 
that provide compatibility with a user's existing 
and projected future software. 

Hardware Description defines the main sections of 
the Amdahl 4 705E. 

Maintenance provides an introduction to the 
Amdahl 4705E's maintenance philosophy. 

AMDAHL 4705E Communications Processm Overview Manual v 
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INTRODUCTION 

The AMDAHL 4705E Communications Processor 
(hereafter referred to as the Amdahl 4705E' is a 
compatible programmed transmission contro unit 
that complies with the IBM 3705-II Princip 'es of 
Operation. It is designed to assume many < f the 
line-control and processing functions for a data 
communication subsystem. In many installa' ions, 
primary control of the communication netw• ·rk is 
concentrated in the host processor, with an <1ccess 
method controlling the flow of data to and from 
the stations (terminals) in the network. Se,1ding 
and receiving data over the communication lines 
is a function of the transmission control un t. It 
operates in response to commands frorr the 
access method. In addition to performin1: the 
usual functions of transmission control unit·,, the 
Amdahl 4705E takes over many of the functions 
of an access method. In this way, the Andahl 
4705E removes much of the control of the data 

HOST PROCESSOR 

ACCESS METHOD 

Message routing 

Polling and addressing 
Data link control 
Recovering from line erro1s 

Controlling dynamic buftf-'ring 
Translating character codP'i 
Date and time stamping 

AMDAHL 470 
OR EQUIVALENT 

ACCESS METHOD 

Message routing 
Date and time stamping (t1ptiona1) 

communication subsystem from the host proces
sor. Figure 1 illustrates this centralization of 
function. 

The Amdahl 4 705E is a higher performance ver
sion of the 4705 (refer to the AMDAHL 4705 
Communications Processor Machine Reference 
Manual, G 1020.0). The internal performance of 
the Amdahl 4705E has been measured under con
trolled conditions (at Amdahl's Benchmark 
Center) at up to 1.3 times the performance of the 
4705 and 2.4 times that of the IBM 3705-II. The 
improved performance of the Amdahl 4 705E can 
provide a user with the ability to support a larger 
number of communication terminals on a single 
Amdahl 4 705E system and handle increased 
traffic due to its higher throughput. 

The Amdahl 4705E's performance enhancement, 
improved reliability, serviceability, and compati
bility with IBM architecture are discussed in this 
manual. 

TRANSMISSION CONTROL UNIT 

Line control 
Control character recogn1t1on 
Line timeout 
Character assembly/disassembly 
Error checking 

AMDAHL 4705E 
COMMUNICATIONS 
PROCESSOR 

NETWORK CONTROL PROGRAM 

Polling and addressing 
Data link control 
Recovering from line errors 
Controlling dynamic buffering 
Translating character codes 
Line control 

Control character recogn1trnn 

Line timeout 
Character assembly/disassembly 
Error checking and recovery 

Date and time stamping (optional) 

A05578 

Figure 1. Centralizati• n of Function in the AMDAHL 4705E 
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Introduction 

AMDAHL 4'705E PHYSICAL 
DE.."CR.IP' rI 0 N 

The Amdahl 4705E consists of a basic frame and 
up to two expansion frames. 

Basic Frame 

The basic frame contains the central control unit, 
channel adapters, control panel, main storage, 
d:[agnostic pimel, communication scanners, 
loader, and provisions for mounting line interface 
bases and line sets, in most cases. 

Expansion Frame 

An Amdahl 4705E unit can have a maximum of 
two expansion frames attached. Each expansion 
frame has prov[sions for mounting additional line 
interface bases and line sets. 

AMDAHL 4705E PHYSICAL 
PLANNING R.EQUIREMENTS 

Physical planning requirements for the basic 
frame and expansion frame (figure 2) are: 

• Floor Space (includes service clearance) 

Basic frame 2.8 sq. m (30 sq. ft.) 
Expansion frame 1.5 sq. m (17 sq. ft.) 

• Input Power 

Basic frame 3.87 kV A at 50/60 Hz 
Expansion frame 1.15 kVA at 50/60 Hz 

• Cooling 

Basic frame 4.8 kW (16270 Btu/hr) 
Expansion frame 1.1 kW (3650 Btu/hr) 

For more information about the Amdahl 4 705E 
environmental requirements, as well as specifica
tions for site facilities and input power, see the 
AMDAHL 4705/4705E Communications Processor 
Physi.cal Planning Manual (G1022.0). 

r---------------~ 

(
/ : 

\ I 
I 
I 
I 
I 
I 

EXPANSION 
BASllC FRAME 

FRAME 
EXPANSION 

FRAME 

I 
---~~---~~....,--~~~ ..... .....-~~-· 

J\ ! 
"-- I 

L-------·--·-·--------J 

A05587 ._ __________________________ , _____________________ _., 

Figure 2. AMDAHL 4705E Configuration 
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IDG~GHTS 

The Amdahl 4705E provides the following a !van
tages: 

• Advanced technology with proven rei 1abil
ity, availability, and serviceability. 

• Reduced space requirements to de1 rease 
facilities constraints. 

• Touch-operated console panel for simple, 
accurate use. 

• Flexible components to simplify the ' onfi
guration process. 

• Support for ACF/NCP Version 2 1 3705) 
and Version 1, Releases 2.1 and 3.0. 

Features 

Consider the following features of the A1 ndahl 
4705E: 

• Fully programmable. 

• Functionally and operationally equi'· alent 
to IBM communications controllers. 

• Compatible with Amdahl or Amdahl
compatible computer systems. 

• Compatible with IBM's 370 compute sys
tems. 

• Memory greater than 512 kilobytes (kb), 
offering from 256 kb to 1024 kb in 2'i6 kb 
increments. 

Introduction 

• Up to four CPU attachments to block or 
byte multiplexer channels. 

• Easy-to-read and efficiently designed con
trol panel as shown in figure 3. 

• Maintenance performed by the use of diag
nostics, which are on floppy disks. 

In addition to the previously mentioned features, 
the Amdahl 4705E supports currently announced 
releases of: 

• Host access methods VT AM, BT AM, 
TCAM, and QT AM. 

• Communications Processor Software EP. 
NCP, PEP; including ACF /NCP. 

• Systems Network Architecture (SNA). 

• Start/Stop, SDLC, BSC, and X.25 line pro
tocols. 

• Half- or full-duplex communications with 
private, leased, or switched, EIA RS232C. 
Bell 303, CCITT V.24, and V.35 interfaces. 

• Line speeds up to 64,000 bits per second. 

• Up to 352 half-duplex communication 
lines. 

• Up to 176 full-duplex communication 
lines. 

• Autocall RS366A, CCITT V.25 

AMDAHL 4705E Communications Processo~ Overview Manual 
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COMPATIBILITY 

The AMDAHL 4 705E Communications Pr >Cessor 
is a programmable transmission contrc• I unit 
designed to support host systems operatin~ with 
IBM 360/370 software. The hardware ar ~hitec
ture is compatible with Revision 6 of the JBM 
370frll Principles of Operation. This com1·atibil
ity allows IBM 3705-11 software to operate in the 
Amdahl 4 705E without modification. 

SYSTEM SUPPORT PROGRAMS 

The Amdahl 4705E is priority-interrupt driven. 
This allows the control program to handle .;ervice 
requests at five different priority levels. ( ontrol 
and system support programs are compatib::e with 
programs used on the IBM 3705-II. IBM 
software compatibility allows the fol :owing 
operating programs to be run on the Amdahl 
4705E: 

1. Emulation Program (EP) 

2. Network Control Program (NCP) 

3. Partitioned Emulation Program (PEI'l 

4. Advanced Communications Functi<:n for 
the Network Control Program (ACF/ ~GP) 

The instruction set is composed of the same 51 
instructions used on the IBM 3705-II. Thi,; IBM 
instruction set compatibility makes it poss. ble to 
receive the benefit of IBM software enhance
ments. 

SOFI'WARE/HARDWARE 
RELA TIONSIIlPS 

The central control unit (CCU), directed i)y the 
control program, interacts with commum cation 
scanners and the channel adapters to control the 
flow of data through the Communications Proces
sor (CP). 

Interaction between the Amdahl 4 705E cl iannel 
adapters and the communication scannt>rs is 
through interrupts and input/output instrw·tions. 

Figure 4 illustrates the data flow to and from the 
terminal and the host processor through the vari
ous parts of the Amdahl 4705E. 

Data entered at a terminal is received by the line 
set (LS) and line interface base (LIB). The com
munication scanner (CS) recognizes that service is 
required and receives data from the LIB. The 
program places the data in storage, making it 
available to the channel adapter (CA) to be sent 
to the host processor channel. 

When data is to be transmitted from the host 
processor to a terminal, the process is reversed. 
The host channel sends the data to the Amdahl 
4705E's channel adapter, which places the data in 
storage. An interrupt request to send the data to 
the LIB and finally to the terminal is then sig
naled to the control program. 

Program Support 

Control programs, some of which are licensed 
programs, are available from IBM for scheduling 
and controlling the Amdahl 4705E. The control 
program that resides in the Amdahl 4 705E 
storage controls the transfer of data as it passes 
through the Amdahl 4705E between the stations 
in the teleprocessing network and the host pro
cessor. 

The primary functions of the control program are 
related to transmitting and receiving data. 

Network Control Program 

The Network Control Program, which is loaded 
into the Amdahl 4705E (via the host processor), 
provides the Amdahl 4705E with the flexibility to 
meet the demands of an expanding data commun
ications network. The NCP could also be loaded 
through a link to a host connected Amdahl 
4705E, when using the Remote Initial Program 
Load (RIPL). The Amdahl 4705E executes the 
NCP, under control of an access method stored in 
the host processor, and relieves the host proces
sor of much of the responsibility for network 
management. 

AMDAHL 4705E Communications Processo·· Overview Manual 5 



Compatibility 

A 
DATA 

DATA 

A 

-] STATIOlr.I 

ITERMll:cl 

• CONTJIOL f'ROGRAM 
•MAIN :;TQRAGE 

HOST PROCESSOR 

DATA 
COMMUNICATION 
ACCESS 
METHOD 

A A A F: 

1 .. ,- i 
I L__ ==--=-~::_---=~-=--=-~= _J I 

DATA 

L-----===------J 

• DATA 

DATA 

A 

"1 A TION TO HOST PROCESSOR HOST PROCESSOR TO STATION 

STAllON SENDS DATA TO THE CP. 

COMMUNICATION SCANNER ~.OTll IES 
CONTROL PROGRAM AS Dl\H, ARHIVES. 

CONTROL PROGRAM PROCESSES CATA, 
PHEPARES IT FOR HOST PFIOCESSCIR. 

CON fROL PROGRAM ACTIVATES 
CHANNEL ADAPTER WHEN DllTA IS 
READY TO BE SENT TO HOST PROCESSOR. 

CHA'llNEL TRANSFERS DATA TO HOST 
PROCESSOR. 

KEY 

HOST PROCESSOR SEN OS IJATA TO THE CP. 

CHANNEL ADAPTER NOTIFIES CONTROL 
PROGRAM AS DATA ARRIVES. 

CONTROL PROGRAM PROGESSES DATA, 
PREPARES IT FOR STATION. 

CONTROL PROGRAM ACTIVATES 
COMMUNICATION SCANNER WHEN 
DATA IS READY TO BE SENT TO STATION. 

DATA IS TRANSMITTED ACROSS 
COMMUNICATION LINE TO STATION. 

__ _j> 
-----,.. 

DATA FLOW 
OUTSIDE THE CP 

DATA FLOW 

---·--!~ OL TSIDE CENTRAL 
CONTROLLER 

----'~ -·----v 
DP TA FLOW 
THROUGH THE 
CCNTROLPROGRAM 

CC•NTROL PROGRAM/ 

--:;::~- Hl,RDWARE 
COMMUNICATION 
IN THE CONTROLLER 

Figure 4. System Data Flow 

A02313 



The network control program performs a wide 
range of functions for the data communic 1tions 
subsystem. Certain functions are standai d for 
any network control program; othen are 
optional, selected as part of the program g• nera
tion procedure. 

Advanced Communications Function for the 1-'et
work Control Program 

The Advanced Communication Function fc. r the 
Network Control Program is a licensed IBM ver
sion of the NCP that can be run on the A:ndahl 
4705E. This IBM product works with an tccess 
method in the host processor to provide ad"'mced 
communication function networking, in ·' rccor
dance with the concepts of Systems Ne·work 
Architecture (SNA). 

The networking capabilities of ACF /NCJ' are 
particularly appropriate for users who w1 ,;h to 
interconnect several locations to share resc urces 
and reduce communication costs. Formedy, a 
network included only a single host eomputf r and 
a variety of communications processor, cl ister, 
and terminal nodes Combining the ACF NCP 
program product with the Amdahl 47051" and 
access methods, such as the ACF /TCA Vi or 

Compatibility 

ACF /VT AM, provides a flexible approach to the 
design of single-system and multi-system data 
communications networks. 

Emulation Program 

The Emulation Program allows an Amdahl 4 705E 
to emulate an IBM 270X transmission control 
unit. The EP allows many application programs 
written for support of the IBM 270X to operate 
with the Amdahl 4705E with no modification. 

Partitioned Emulation Program 

The Partitioned Emulation Program extension of 
the Network Control Program (either NCP or 
ACF/NCP) allows the Amdahl 4705E to emulatP 
an IBM 270X transmission control unit for cer
tain lines, while performing network controi 
functions for others. 

The principal advantage of the PEP extension i~ 
that it allows concurrent operation of existing 
application or access method programs designed 
to communicate with an IBM 270X transmission 
control unit and new (or converted) application 
programs designed to communicate with NCP or 
ACF /NCP. Concurrent operation can be valuable 
during the transition from EP to NCP. 

AMDAHL 4705E Communications Processor Overview Manual 7 



HARDWARE :DESCRIPTION 

The Amdahl 4705E is composed of modular 
hardware units. The various hardwaire u:iits 

function as follows. 

CENTRAL CONTR<)L UNIT 

The central control unit (CCU) contains the dr
cuits and dat<i flow paths needed to execute the 
imtruction set, to address storage, to control the 
attached adapters, and perform arithmetic and 
logical processing of data to and from the 
attached adapters. Operation of the CCU is 
under control of the programs in storage. 

Clock Control 

'The clock cor: trol circ\1i t provides clock pulses 
and timing si~m1ls for all CCU circuits. [t also 
performs clock stop/start control as instructed 
from the oper:1tor control panel. The clock con
trol circuit c'mtains two oscillators ( 14.28571 
MHz and 16 MHz) and waveform shaping logk to 
ensure proper ~iming distribution. 

Initial Program Load 

The initial pr igram load (IPL) control provides 
various controls for IPL. Its function is to bad 
i:he bootstrap )rogram '! BSP) stored in read.-cnly 
storage (ROS) into main storage and tram; fer 
control to the :oaded ESP The ESP then cont.mis 
the channel adapters for loading of the con-;rol 
program (i.e. '-.J"CP) from the host processor. In 
systems that require loading (or down line load
i;1g) the specialized ESP monitors up to eight dif
ferent SDLC l:nks over which the Amdahl 4705E 
can be loaded remotely. That is, with no direct 
host channel connection required. IPL occurs 
when any of the following listed conditions occur. 
Refer to figun~ :3 for control panel indicator and 
switch referen(:es. 

1. Power ii:; switched ON. 

2. Reset switch on the panel is ON. 

3. WRITE IPL command is received by a 
channel adapter. 

4. Machine check source is detected, except 
during IPL phase. 

Panel Control Circuit 

The panel control circuit provides control 
required for the following functions of the opera
tor control panel: 

1. CP and CCU status display and control. 

2. Host processor connection switching. 

3. Main storage and diagnostic program tests. 

4. Operator to control program conversation. 

5. Storage Dump Utility for NCP. 

Instruction Look-Ahead Circuit 

The CCU has an instruction look-ahead function 
to decrease instruction execution time and 
increase control program throughput. It consists 
of an instruction look-ahead circuit and buffer 
registers to store up to three advance-fetched 
instructions. 

General Register Control Circuit 

The CCU has 32 General Registers (GRl, each 
having 20 bits. The registers are in four groups 
of eight registers. 

CCU Control Circuit 

The CCU control circuit provides all the controls 
for instruction execution, cycle steal, and IPL 
phases 1 and 2. 



Registers and Arithmetic Logic Unit 

This circuit component consists of a work n ~ster 
and an arithmetic logic unit CR-ALU) to p··ovi1de 
various operations for execution of CCU in ;truc
tions. The R-ALU processes the data inpw from 
main storage and various work registen and 
stores the results of data processing back into 
main storage. 

Interrupt Control 

The Amdahl 4 705E has five program levels 
implemented via four interrupt levels and ; . fifth 
background level program. The differences in the 
five program levels are as follows: 

1. Interrupt program level one: Har :iware 
and software error handling and nit.ial 
program loading (IPL). 

2. Interrupt program level two: Comm mica
tion scanner processing. 

3. Interrupt program level three: Cl 1annel 
adapter and time supervisory process ng. 

4. Interrupt program level four Buffe ·· con
trol management; tasking and queue 
management supervisor. 

5. Background program level: Data arn · mes
sage processing and command manag• ·ment. 

Except for levels one and two, which share regis
ters, each interrupt level has its own set of rebri.s
ters to speed processing. 

Storage Interface Control 

The storage control interface receives ~torage 
access requests from various CCU componerit cir
cuits and controls the storage so that the 'arious 
components can access the storage. I: also 
corrects single-bit errors and detects all d:Juble
bit data errors. Storage protection is provided 
and is compatible with that of the 370fr.II. 

Hardware Description 

MAIN STORAGE 

The Amdahl 4 705E main storage (MS) usei:
NMOS FET technology and can accommodate up 
to 1024 kb of memory in 256 kb increments 
Memory access time is 260 ns. 

NOTE 

NCP was designed to work with up to 
512 kb of memory. Amdahl provides a 
macro change that allows users to take 
full advantage of the Amdahl 4705E 1024 
kb memory size. No changes are made to 
NCP code, tables, or buffers. Amdahl 
also supplies modified dump and print 
routines to accomodate the larger 
memory size. The Amdahl 4 705E does 
not support RIPL systems with memory 
sizes that exceed 512 kb. 

CHANNEL ADAPTERS 

The Amdahl 4705E may be attached, via th·~ 
proper channel adapter, to Amdahl or compatible 
processors (such as IBM System/370, 303X, 3081 
or 4300 processors). The Amdahl 4705E may be 
connected to a byte multiplexer, block multi -
plexer, or selector channel. Type 4 channel 
adapter (CA4E) is functionally equivalent to the 
CA4 of the IBM 370fr. II. The Amdahl 4 705E 
channel adapter (CA4E) is designed for both the 
Emulation Program and Network Control Pro
gram (NCP) operations. 

Two-Channel Switch Feature 

The two-channel switch (TCS) provides a means 
of manually switching the path between the 
Amdahl 4705E and the host processor. It is con
nected to a CA4E. The use of this facility per
mits a CA4E to be connected to two channeb. 
Only one of the channels can be enabled for 
operation at a time. The enabled channel is 
selected by means of a manual switch on the con
trol panel. 

AMDAHL 4705E Communications Process• r Overview Manual 9 



Hardware Description 

Remote Initial Program Loader 

The remote initial program loader (RIPLJ pro
vides the means of remotely loading the NCP 
through a communication link with or with.out a 
channel adapter on the Amdahl 4705E. Tb.e use 
of the RIPL limits the maximum Amdahl 4705E 
configuration to three CA4Es. A floppy diskette, 
which contains the programs necessary to initiate 
i.oading, is provided (see Loader Unit). 

COMMUNICATION SCANNERS 

The communication scanners (CS) provide the 
connection between the CCU and the communica
tion line attachment hardware (line interface 
bases and line sets). The primary function of the 
CS is to periodically scan the hardware associated 
with each communication line for E.ervice 
requests. Two types of communication scanners 
are available for the Amdahl 4705E. Note that 
lBM's Type 1 Communications Scanner 
equivalent is not supplied, since the AMDAHL 
4705E Type 2 Communications Scanner replaces 
it while provtding higher throughput perfor
mance. 

1['ype 2 Scanner 

Tb.e type 2 communication scanner (CS2E1 exe
cutes tb.e I/O mstructions from the control pro
gram, assembles or disassembles characters, per
forms various line controls, and requests inter
rupts from the CCU on a send or receive charac
ter basis. This scanner transfers a full byte to or 
from the CCU. The CS2E supports up to six lme 
interface bases (LJBs) with a maximum capability 
or ~16 Imes. This CS2E is functionally equivalent 
tu the IBM 370:J-II CS2. 

Type 3 Scanner 

'I'he type 3 communication scanner ( CS3E) in an 
Amdahl 4705E supports up to four LIBs witb a 
maximum capability of 64 lines and transfers up 
to 255 bytes of data to or from the control 
memorv store before interrupting the control 
progra~ for more tasks. The CS3E is very useful 
for higher performance communication links. 
T'hiB CS3E is functionally equivalent to the IBM 
370l>-II CS3. 

rn 

LINE UNIT 

The line unit (L UT) is made up of line control 
unit, line interface bases, and line sets. 

Line Control Unit 

The line control unit (LC) connects a scanner to 
the line interface base and line sets. The LC 
generates all internal clocks used by the line 
interface base and the line sets. Its basic oscilla
tor is set at 12.288 MHz and is divided for gen-
eration of lower speed. 

Line Interface Base 

The line interface base (LIB) performs the fol
lowing functions: 

1. Helays control signals to and from the LC 
and line sets. 

2. Supplies a send/receive bit timing signal to 
the line set for each transmission speed .. 

The Amdahl 4705E offers two types of LlB's 
(LIBU~ and LIBlAE). LIBlE allows a maximum 
of 16 attachable communication lines (via various 
types of line sets). The LIBlE is capable of han
dling various communication line types and speed 
rates. LIBlAE is capable of handling high speed 
asynchronous lines at speeds of 4800 bps and 
9600 bps along with .all of the LIBlE capabilities. 
These speeds are two and four times the speeds 
available on the IBM 3705-IL One LIB is 
required for each four line sets. 

Line Sets 

The line set (LS) transmits and receives necessary 
signals to and from a scanner under LIB control. 
Its major functions aire: 

1. Detect receive bits from modems. 

2. Transmit send bits to modems. 

3. Transmit/receive modem control signals. 



Many Amdahl 4705E LSs support four lines, 
unlike the two-line capacity of the IBM 3'iJ5-II 
(table 1). Also, IBM's link problem deternina
tion aids (LPDA) capability is supportfd by 
HDlLE and FDlLE. 

LOADER UNIT 

The loader unit is used to load the mainte,1ance 
program into the Amdahl 4 705E when it is . rt the 
disabled state. The loader provides the Ai 1dahl 
4 705E with an independent maintenance IPL 
capability and source diagnostics from a dis <ette. 
The loader adds to the standalone mainte' 1ance 
capability of the Amdahl 4705E by making i• pos
sible to run diagnostic tests at any tim · the 
Amdahl 4 705E is not being used in a networ .{ and 
does not require any host processor involve nent. 
The following functions and hardware are pro
vided with the loader unit: 

1. A diskette storage drive and diskettf- con
troller that provide a source for the r• ·mote 
load control programs and diagnostic pro
grams. 

2. A register for storing the type of pn gram 
load. 

3. A read-only storage (ROS) bootstrar pro
gram for initiating IPL from the disk1 tte. 

DIAGNOSTIC PANEL 

A device called a diagnostic panel is incorpc rated 
in the Amdahl 4705E as an aid for troubleE-hoot
ing. The unit uses an integrated logic probE with 
an attached readout panel, which may be med as 
a maintenance tool for determining the logic 
states of the various hardware circuits. The 
diagnostic panel enables the field engineer (FE) 
to troubleshoot the system while the Ai :-idahl 
4705E is on-line with the system irt full c pera
tion. The Amdahl field engineer, with the tid of 
the diagnostic panel. can diagnose problem.; and 
reduce system down time due to Amdahl f70:5E 
failure. 

Hardware Description 

CONTROL PANEL 

The Amdahl 4705E control panel is a simple, 
efficiently designed array of touch-sensitive 
switches and light-emitting diode (LED) displays 
that allow operator/program conversation and 
various debugging and testing techniques. The 
Amdahl 4 705E control panel is shown in figure 3 
The major hardware improvements are hexade
cimal coded LED read-outs and touch-sensitive 
switches that take the place of traditional binary 
control-panel lamps and rotation-type mechani-
cal switches. 

SYSTEM CONFIGURATIONS 

The base cabinet of the Amdahl 4705E supports 
up to 160 lines. Two additional cabinets can be 
connected, increasing the line capacity by up to 
96 per cabinet. The base cabinet contains the 
central control unit, control panel, main storage. 
loader, diagnostic panel, channel adapters, com
munication scanners, and provisions for mount
ing line interface bases and line sets. 

Each expansion cabinet has provisions for mount
ing additional line interface bases and line sets 
A maximum of two expansion cabinets may be 
attached. Since all main storage, channel 
adapters, and communication scanners an· 
mounted in the first cabinet, the expansion pro-
cess is simplified. 

INTEGRATED LINE SWITCH UNIT 

The Integrated Line Switch (ILS) provides an 
integrated approach to switching communication 
lines and/or redistributing line loads. With thP 
ILS the need for external line switches and a 
duplicate set of line interface bases and lines sets 
in a backup processor can be avoided. Instead. 
the ILS feature provides the logic, cabinet, and 
cables necessary to attach and switch a group of 
line interface units to two different communica
tion scanners. By placing the switchable line sets 
and LIBs in their own cabinet, power indepen
dence and configuration flexibility are retained. 
One ILS cabinet can support up to two scanner 
groups of LIBs and line sets (figure 5) depending 
upon scanner type and number of LIB's required 
for each scanner. 
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Hardware Description 

Table 1. AMDAHL 4 705.E Communication Line Capabilities 
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Hardware Description 

PROCESSOR A 

COMM. 
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PROCESSOR B 

A0560E 

Figure E Integrated Line Switch 

IDGH SPEED ASYNCHRONOUS 
SUPPORT 

The Amdahl 4705E encourages use of asyi chro
nous devices at speeds greater than 2401 bps. 
The LIBlAE supports internally clocked async 
devices such as graphic terminals or pe ·sonal 
computers at 4800, 7200, and 9600 bps The 
LIBlAE can support async lines running at up to 
four rates as well as supporting synchronou: lines 
running at their normal rates. The LIBlAJ: pro
vides a rate multiplier factor so that a US• r can 
set a line at normal rate (i.e. 2400 bps) in h .., sys
tem generation process and actually run U e line 
at four times that rate (i.e. 9600 bps:. 

RPQ ITEMS (REQUEST FOR PRI< E 
QUOTATION) 

Several components have RPQ status o i the 
Amdahl 4705E. Their availability and pric1 must 
be obtained from headquarters marketing lS the 
need arises. 

The following items are presently defined as RPQ 
for the Amdahl 4705E: 

• CA2E - Channel Adapter 

• CA3E - Channel Adapter 

• FDlBE - FDX, asynchronous, slow speed 

• LAlFE - local attach, medium speed 

Items on the RPQ status are available in limited 
quantities and may be discontinued withoul 
notice. 
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M~AINTE:N.ANCE 

Much of the improved reliability and serviceabil
ity of the Amdahl 4705E comes from the modular 
design of the hardware. The modular design not 
only allows the Amdahl 4 705E to grow easily to 
meet the needs of an expanding data communica
tions system, but also decreases the mean-time-
to-repair. 

lVl..AINTENA NCE PJU LOSO PHY 

Online network systems are composed of a variety 
of units, including host central processor units 
and terminals. As a result, failures in such sys
tems may include a wide range of possible causes. 
In order to trace the sourcP of a failure, it is first 
necessary to grasJP the nature of the failurp and 
progTams to determine the cause of the error as 
quickly as possible. 

The Amdahl 470i5E uses maintenance programs 
and various m.1intenance test devices to help 
determine the location of failures, diagnose signs 
of trouble, and, finally, test and confirm the 
repairs performed. It should be noted, however, 
that in troubleshooting a system failure during 
online processing, it is important to minimize the 
repair time without affecting the network system 
aE: it operates. 

The Amdahl 470fiE hardware is designed with 
loopback functions for various sections. These 
functions can verify hard ware integrity by having 
comparisons made between data leaving a certain 
unit and the data received. These loopback func
tions may be utilized by maintenance programs 
and maintenance analysis procedures to isolate 
errors. A useful feature is the internal line unit 
loopback functi< in. The diagnostics make use of 
the Amdahl 4705E's ability to loop the channel 
interface (problems here are infrequent, but are 
diffiwlt to dia;.:nose in traditional communica
tiom: processors!. 

Extended Maintenance Operating System 

The Extended Maintenance Operating System 
(EMOS) test system is the Amdahl 4705E stand
alone maintenance program that is run 
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independently from the general purpose operating 
system. Consequently, it can only be executed 
during host system routine maintenance and sys
tem shutdown. The EMOS test system was 
developed to be an aid to the FE during mainte
nance. EMOS test system aids the FE as follows: 

• Execution of tests which are otherwise 
impossible to perform with a maintenance 
program operated under a general purpose 
operating system. 

• Overall testing of the hardware system. 

• Simplification of operation and ease of 
maintenance work. 

• To cope with flexibility for system expan
sion. That is, when the system configura
tion has been changed, the system confi
guration can be temporarily altered 
without lengthy system regeneration. 

Internal Functional Test 

The Internal Functional Test (IFT) is a set of 
programs with which the Amdahl 4705E tests 
itself internally without dependence on the CPU 
and outside connections. The IFTs can be loadled 
into the Amdahl 4705E by an internal diskette 
and have the capability to test the Amdahl 4705E 
independently. The host processor is not required 
to execute the tests. Ct is possible to execute the 
IFTs at any time the Amdahl 4705E is not being 
used. The IFTs: 

1. Test the CP. 

2. Interact with the operator through the 
control panel. 

3. Test each unit individually: the CCU, the 
CSs, the CAs, and the MS. 

4. Are stored in the main storage of the 
Amdahl 4 705E by IPL from an internal 
diskette (internal loader unit) or from the 
host processor channel after being read 
from an EMOS tape. 



Diagnostic Panel 

The field engineer can use a self COP tained 
hardware monitor to view the latch-s..ttings 
within the various Amdahl 4705E units. This 
display can assist greatly in problem isolati( n. 

Maintenance 

Ease of maintenance and efficient installation 
packaging results in the improved reliability and 
serviceability of the Amdahl 4705E. 
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GLOSSARY 

Advanced Communication Function (ACF . An 
IBM program product. 

Attachment Base (AB). A communications proces
sor hardware feature that provides the c11ntrols 
to the central control unit for the at iached 
adapters. 

Basic Telecommunications Access Method (BTAM). 
A primitive access that permits host application 
programs to communicate with remote devi1'.es via 
the EP in the Amdahl 4 705E. 

Binary Synchronous Communication (BSC). IBM's 
version of character-oriented synchronous 
transmission in which data is transferred in 
blocks with synchronization characters «n the 
front end and error control on the rear. 

Bits Per Second (bps). In serial transmissic1n, the 
speed with which a device or channel transmits 
data. 

Byte Multiplexer Channel (BMX). A multiplexer 
channel that interleaves bytes of data. A BMX 
can be used to connect the Amdahl 4705E to a 
host CPU. 

CA4E. Channel adapter, type four. 

CCITT V.24. International version of EIA R S282C 
(see EIA RS232C). 

CCITT V.25. NCl Autocall, RS366A. 

CCITT V.35. A standard data transmission inter
face for sending and receiving stations using- digi
tal type communications. 

Central Control Unit (CCU). A communications 
processor hardware unit that contains tbe cir
cuits and data flow paths needed to execute the 
instruction set and to control cont roller :;; c.orage 
and the attached adapters. 

Central Processing Unit (CPU). A unit of ~· com
puter that includes circuits controllin~ the 
interpretation and execution of instructioni- It is 
used in this manual to refer to the host at•ached 
to the Amdahl 4705 communications proces~'or. 

Channel Adapter (CA). A communications proces
sor hardware unit that provides attachment of 
the controller to an Amdahl 470 or 580 or 
equivalent host processor channel. 

Communications Processor (CP). A type of 
transmission control unit whose operations are 
controlled by a program stored and executed in 
the unit. Examples are the AMDAHL 4705, 
4 705E and IBM 3705 Communication Processors. 

Communication Scanner (CS). A communication 
scanner provides the connection between CCU 
and the communication line attachment 
hardware. 

CS2E. Communication scanner, type 2. 

CS3E. Communication scanner, type 3. 

Diagnostic Panel. A device incorporated in the 
AMDAHL 4705E Communications Processor as 
an aid for troubleshooting (sometimes called 
Lamp Unit). 

EIA RS232C. The USA standard defining the 
interface between the modem and the "business 
machine" (Amdahl 4705E line set or a terminal). 

Emulation Program (EP). The program in the 
Amdahl 4705E that allows it to simulate a 
hardwired 270X. It also allows connection to 
BT AM, QTAM, or TCAM in a host. 

Extended Maintenance Operating System (EMOS) 
test system. A stand alone maintenance progran1 
run independently from the general purpose 
operating system. 

Integrated Llne Switch Unit (Il.S). The unit allows 
communications processor backup and can help to 
balance the load between them. 

Internal Functional Test (IFI'). A set of programs 
with which the AMDAHL 4705E Communications 
Processor tests itself internally without depen
dence on outside connections. 
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In.iitial Program Load (IPL). The initiation pro
cedure that causes an operating system to com
mence operation. 

kilo (kl. A 1,000 unit in decimal notation. The 
small k is abo the notation for 1,024 used in 
computer abbreviations. 

Line Interface Base (IJB). An Amdahl 4705E 
hardware unit that provides for the interface of 
line sets to tht~ line control unit. 

Line Set (IB). An AMDAHL 4705E Communica
tions Processor hardware unit through which 
communication lines and line units are attached 
to a line interface base. 

Line Unit Control (LUT). The Amdahl 470fiE line 
unit is composed of line interface bases and line 
sets with a line control unit section for scar.ner 
connection. 

Maintenance Analysis Procedures (MAP).. Direc
tions outlining any activity, such as tests, meas
urements, replacements, adjustments, and 
repairs, intended to eliminate faults or to keep a 
functional unit in a specified state. For usE· by 
FE:. 

Main Storage (l\IS). The primary semiconductor 
memory using NMOS technology in the 
AMDAHL 4705E Communications Processor. 

Multiplex <MUX). To interleave two or more mes
sages on a sin~le channel. Also a type of channel 
usf~ to connect the Amdahl 4705E to the host 
CPU. 

Network Control Program (NCP). A program, g·en
erated by the user from a library of IBM
supplied modules, that controls the operation of a 
communication processor used in conjunction 
wi1:h VTAM or TCAM. 

NCI. Automatic Dialing type line set. A.lso has 
two standard HS232 interfaces. 

N-Channel-Metal-Oxide-Semiconductor Field 
Effect Transisto1r (NMOS FEI'). The technology 
used to manufacture memory for the Amdahl 
4705E. 

GL-2 

Partitioned Emulation Programming (PEP).. A 
feature of the Network Control Program that 
allows the Amdahl 4 705E to emulate a IBM 270X 
transmission control unit for certain lines, while 
performing network control functions for others. 

Protocol. Rules establishing standards for com
munication sequences between users. 

Queued Telecommunications Access Method 
(QTAM). Host interface program which allows 
host programs to communicate with remote dev
ices via EP in the Amdahl 4 705E. 

Read-Only-Storage (ROS). The Amdahl 4'705E 
ROS holds the bootstrap programs used during 
IPL. 

Remote Initial Program Loader (RIPL). A 
hardware feature of the AMDAHL 4705E Com
munications Processor that provides the means of 
remotely loading the NCP, via an SDLC link, 
with or without a channel adapter on the Amdahl 
4705E. 

Synchronous Data link Control (SDLC). IBM's 
version of a bit-oriented communications protocol 
used in SNA. 

System Network Architecture (SNA). IBM's 
method for implementing networks. 

Telecommunications Access Method (TCAM). 

Allows host application programs to communicate 
with remote devices via EP or NCP in the 
Amdahl 4 705E. 

Two-Channel Switch (TCS). A hardware feature 
of the AMDAHL 4705E Communications Proces
sor that allows the Amdahl 4 705E to be attached 
to two channels through a single, type four chan
nel adapter. Only one path is active at a time. 

Virtual Telecommunications Access Method 
(VTAM). A set of programs in the host that con
trols communication between terminals and 
application programs running under DOS/VS, 
OS/VSl, OS/VS2 using PEP or NCP in the 
Amdahl 4 705E. 
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