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CHAPTER 1
INTRODUCTION

1.1 GENERAL DESCRIPTION
The AN10/AN20 Interface Option is a standard hardware interface option designed for users of the
Advanced Research Projects Agency Network (ARPANET). The AN10 provides the means to in-
tegrate a DECsystem-10 packet switching system (T-series host) into the ARPANET by electrically
and logically interfacing the KL 10 external 1/0 bus (IBus), or KA10 or K110 1/0 b, to the ARPA-
NET Interface Message Processor (IMP). The AN20 differs from the AN10 in mechanical packaging.
It also requires a DIB20 interface adapter to provide an electrical and logical interface to the internal
EBus for purposes of integrating a DECSYSTEM-20 packet switching system (T-series host) to the
ARPANET. See Figures 1-1, 1-2, and 1-3. The AN10 and AN20 each support either local (less than 9
meters [30 feet]) or distant (less than 610 meters [2000 feet]) connections to the IMP.

The AN10/AN20 is fully compatible with the 316, 316 TIP, 516, or Pluribus IMP buses without
modification. It may be connected to only one T-series host CPU and one IMP at a time. The
AN10/AN20 is made up of two functional device sections (input and output) which share a common
1/0 interface to the host. Each section is independently prograramable for controlling message trans-
fers.

The AN10/AN20 is specifically designed to use the KI110/KL10 vector and DATAO/DATALI inter-
rupt capability (AP functions 2, 4, and 5). KA 10 1/0 bus interrupt mode may, however, be selected by
the program. It will handle 1/0 instruction execulions in either ~iast” Dus or “Siow bus mode.

The ANI10 logic circuitry is mounted in an H956 type cabinet $3cm W X 76cm D X 183cm H 21 in -
W X JOinDxnhH)QWﬁmthmqmlmwmmmm
ANNhﬁccimﬁqimudinnypeWM&h—bwaﬁmfunumwx%nbx
152cm H(26in W X 30in D X 60 in H) equipped with the necessary power supplies and cooling fan
assemblies. The required DECSYSTEM-20 EBus interface adapter (DIB20) is mounted within the
CPU cabinetry.

1.2 OPERATION
The AN10/AN20 Interface Option is designed to handle full-duplex bit-serial message data streams at
a minimum rate of 100,000 bits per second. The bit-serial data transmission protocol between the Host
and lMPhuW‘ud by the AN 10/AN20 with a program which selects cither two-way or four-way
handshake :

per
Input is given priority over output; i.c., the IMP may cease handshaking data on AN 10/AN20 output

to favor message i to the Host thus freeing IMP buffer space. Four-way handshaking is recom-
mended for all except distant connections of several hundred meters.
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Figure 1-1 Typical Section of ARPANET

The AN10/AN20 supports two pr:mmbkmw: 32-bit mode and 36-bit mode. In 32-
bit mode, message data is packed left-justified within the DECsystem-10/20 word. A message may be
broken into multiple blocks of variable lengths. The data mode may be changed at any block beund-
ary.

The AN10/AN20 supports two interrupt modes: KA 10 style and KI110/KL10 style. A data-
interrupt is generated for each word transfer. In addition, each AN10/AN20 transfer direction pro-
vides separate priority-interrupt channel ts for status and data interrupts and these inter-
rupts cannot occur simultaneously. In K110/KL10 vector interrupt mode, status interrupts assert API
function 2 (program vector interrupt), data ou: interrupts assert AP function 4 (hardware executed
DATAO), and data in interrupts assert API function 5 (hardware executed DATAI).
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1.3 RELATED DOCUMENTATION
The following documents contain information that supplements the information in this document.

Title Document Number
DECsystem-10/20 Hardware EK-10/20-HR-001
Reference Manual, Volume |
DECsystem-10/20 Packet Switching System EK-PACSS-SP

;" Site Preparation Guide

DECsystem-10 Interface Manual DEC-10-HIFC
Interface Message Processor, Report No. 1822,
Specifications for the Interconnections May 1978 Rev.

of a Host and an IMP; Bolt Beranck and
Newman, Inc.: Cambridge, MA

1.4 SPECIFICATIONS
ANI10 and AN20 specifications are provided in Appendix A.

1.5 MODELS

ANI0-AA/AN20-AA  KLI10 to IMP Interface for ARPANET. Includes logical and clectrical inter-
face for either local or distant connection plus cable connector for termi-
nating a 9 m (30 ft) local IMP cable (customer supplied): 120 Vac, 60 Hz
‘lm .

ANIO-AB/AN20-AB Same as ANI0-AA/AN20-AA, except for 240 Vac, S0 Hz service.

ANI10-BA/AN20-BA  ANI10-AA /AN20-AA with the local cable connector replaced with a 15 m (50
ft) distant host cable assembly.

ANI0-BB/AN20-BB  Same as AN10-BA/AN20-BA, except for 240 Vac. S0 Hz service.

1-5



CHAPTER 2
INSTALLATION AND CHECKOUT

2.1 SITE CONSIDERATIONS

All general requirements specified for the DECsystem-10 and the DECSYSTEM-20 in the
DECsystem-10/20 Packet Switching System Site Preparation Guide are applicable to the AN10 and
AN20.

The AN10/AN20 should be located so as to provide sufficient service clearance areas at the front and
rear of the H956/H9502 Cabinet in which it is mounted. Figures 2-1 and 2-2 illustrate the suggested
space clearance.

2.1.1 Local Connection to the IMP
When the AN10/AN20 is supporting a local connection to the IMP, the cable-run distance must be no
more than 9 meters (30 feet) from the IMP.

212 Distant Conaection to the IMP
When the AN10/AN20 is supporting a distant connection to the IMP, the cable-run distance must be
no more than 610 meters (2000 feet) from the IMP; a 15 meter (50 foot) BC 10T cable comes standard.

2.2 INSPECTION

Upon receipt of the AN10/AN20, inspect the exterior and interior of the equipment for any visible
signs of damage from shipping. Verify that all logic modules are secure in the correct slots. Any
damage observed should be reported immediately to both the carrier and the Branch Field Service
manager. Check the contents of the shipment with the shipping list (A-PL-AMN10-0-SL or A-PL-AN20-
0-SL) and immediately report any omissions to the manufacturer. Instzliation is not recommended
untii aii materiais are present and the insurance company nas had an OPPOTUNILY 10 MSPECt tNE CQuUip-
ment in cases where damage claims are filed.

23 EQUIPMENT REQUIRED FOR INSTALLATION AND CHECKOUT

The following equipment is needed for proper installation of the AN10/AN20 Interface Option. The
accessories included with the AN10/AN20 are listed in the shipping lists A-“L-AN10-0-SL and A-PL-
AN20-0-SL.

Host Processor (DECsystem-10 or -20 with at least 64K words of memory)
BCI10T IMP Cable or equivalent

Oscilloscope - Tektronix 454 or equivalent

DVM - Triplett Model 630 or equivalent

ARPA Interface Message Processor (IMP) with appropriate port

Diagnostics
MAINDEC-10-DDANA ARPANET INTERFACE DIAGNOSTIC (EXEC MODE)
MAINDEC-10-DDANB ARPANET USER MODE “IMPTST"
SUBRTN.AIO DIAGNOSTIC SUBROUTINE PACKAGE

ANI10 (AN20) Print Set MP00326 (MP00399)

AN10/AN20 Technical Manual EK-AN1/2-TM
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2.4 INSTALLATION AND CABLING

The AN10/AN20 Interface Option logic and associated H7420A Power Supply and 861-C/B Power
Controller are mounted in an H956/H9502 Cabinet. To install the AN10/AN20 Interface Option,
perform the following installation and cabling procedures

o

If the interface is an AN10, remove the cabinet from the shipping skid and position 1t
according 10 the applicable site installation floor plan.

If the interface is an AN20, remove the cabinet caster shipping brackets and position the
AN20 cabinet according to the applicable site installation floor plan. Then extend, adjust,
and secure the rear cabinet stabilizer feet before opening the rear equipment mounting door.

CAUTION
open tae rear equipment mounting door with-

doorstop. Fallure to comply with the abo~e will per-
mit the cabinet to tip over risking serious injury to
service personnel.

Set the H7420A Power Supply circuit breaker to OFF. Set the 861 Power Controller circuit
breaker to OFF.

Ensure that logic modules are securely installed according to drawing D-MU-AN10-0-MU.

Connect the AN10/AN20 cabinet ground stud to the adjacent cabinet (if any) with a 90-
08887 or equivalent ground braid or elsc to an appropriate carth ground by No. 4 AWG
copper wire (7010789 or equivalent). Refer to E-UA-AN10-0-0 or E-UA-AN20-0-0.

For an AN20 installation, ensure that a DIB20 1/O bus adapter is installed in accordance
with the DIB20 Installation Procedure, A-SP-DI1B20-0-2.

If the unit being installed is an AN10, connect the BCI0B margin check cable between the
ANI0's 7005868 Margin Check Power Distribution Bar and the Margin Check Control
Panel of the DECsystem-10. When the ANIO is the last device on the margin check bus,
ensure that margin check terminating plug 70-05486 is also installed in the 70-5868 Margin
Check Power Distribution Bar. Proper installation of the margin check bus is necessary
because the bus supplies -15 V power for terminating the H867 1/0 bus terminator. Also
perform this step for an AN20 being installed on a DECSYSTEM-20 containing a DIB20
1/0 bus adapter.

Connect the ANIO/AN20 861 Power Controlier to the power control bus in the
DECsystem-10/20, with the 70-08288 Remote Turn-On Cable.

Ensure that the H867 1/O bus terminator is securely installed in Quick-Latch connector
QL2 labeled 1/0 OUT (on rear of AN10 Wired Logic Mounting Assembly). Refer to draw-
ing D-AD-70134800-0.

Install the /0 bus cable (BC10J or K ) to the AN10/AN20 cable connector QL1 labeled 1/0
IN (on rear of ANI10 Wired Logic Mounting Assembly) according to the applicable site
installation floor plan. Refer to drawing D-AD-701384-0-0. Ensure that the BC10J or K
cable is properly connected to the external 1/0 bus of the Host computer.

24

CAUTION

When an AN20 is installed, the cabinet must be care-
fully tipped a few degrees to allow insertion of the
quick4atch commector of the cable under the cabinet
and up through the bottom opeming. Note that the
rear equipment mounting door precludes routing the
cable out the rear of the cabinet. The cabimet drip
screen must thes be secured. For the AN20, the drip
screen (PN 7415394) and its supports (PN 7415268)
are shipped loose. Install them ss illustrated in the
unit assembly print E-UA-AN20-00.

Install the AN10/AN20 IM |’ cable connector into the mating ZIF connector labeled IMP
IN (on rear of AN10/AN20 Wired Logic Assembly). See Figure 2-3. This cable is a BCI10T-
XX for an AN10-B/AN20-B and is customer supplied for an ANI0-A/AN20-A. In the
latter case, the DIGITAL supplied ZIF connector may need to be installed on the customer
supplied cable. This assembly is illustrated in prints E-UA-AN10-0-0 or E-UA-AN20-0-0,
and D-BS-AN10-0-LCC. Install the IMP end of the AN10/AN20 IMP cable at the IMP
interface according to the appropriate site installation plan supplied with the IMP.

Verify that a BOO6R -4 flat 40-conductor cable is connected into the leftmost (facing front of
AN10/AN20 cabinet) IMP IN connector. See Figure 2-3. The other end of this cabic feeds
through the wired assembly cable service opening and installs into connector J1 (top con-
nector) on the M8612 module in slots AF13. See print E-UA-AN10-0-0 or E-UA-AN20-0-0.

vauvi i3 e e

of AN10/AN20 cabinet) IMP IN connector. The other end of this cable feeds through the
wired assembly cable service opening and installs into connector J2 (bottom connector) on
the M8612 module in slots AF13. See print E-UA-AN10-0-0 or E-UA-AN20-0-0.

DY - - Do DO e Betomn o o L o Lt - -
Verily iiai a BUVOR- iiai v =] S 13 ints the sightmost {facing front

Verify that a BCO6R-1 40-conductor flat cable is connected from the rightmost IMP LOOP
connector (facing front of AN10/AN20 cabinet) to the leftmost IMP LOOP connector. The
cable loop should be dressed through the wired logic assembly cabie service opening. Refer
to Figure 2-3 and print E-UA-AN10-0-0 or E-UA-AN20-00.

Install the AN10/AN20 Loop Back Test connector assembly 70-13963 on the mating ZIF
connector labeled “IMP LOOP™ (on back of AN10 Wired Logic Mounting Assembly). See
Figure 2-3.

Verify that no shorts between +5 V, -5V, -15 V_ and ground exist on the backplane assem-
Connect the 861 Power Controller input power cable to the appropriate ac facility power.
Refer to EK-PACSS-SP and 10 Appendix A for details

Set the 861 Power Controller REMOTE ON/OFF/LOCAL ON 1oggle switch to REMOTE
ON. Set the circuit breaker 10 ON

Set the H7420A Power Supply circuit breaker to ON

Power up the DECsystem host and check the AN10/AN20 for proper fan rotation and for
absence of smoke.

28
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20 Adjust the H744, H745, and H754 power supply regulators for their respective voltage +0.1
V. measured at the backplane.

2 Verify that 15 V power is properly applied to the 1/0 bus terminator at pin 30T2 of the
quick-latch connector QL2 labeled 1/0 OUT. Refer to print D-AD-7013480-0-0, sheet 5 of
5, for the positioning of this pin.

22 W.th the ANI0/AN20 powered up, verify that the G891 power fail-crobar has properly
released. That is, Al SM2 should no longer be at ground potential and A15V2 should be at
+3 V.

25 LOCAL/DISTANT CONNECTION SWITCH SETTING

Set switch E15-1 on the M8612 module to correspond to the type IMP-interface connection available;
e ON for a distant interface connection and OFF for a local interface connection. Refer 1o D-CS-
M#612-0-A21 drawing. The ANI0/AN20 is factory shipped with switch E15-1 OFF for an ANIO-
A/AN20-A and ON for an ANI0-B/AN20-B.

2-6

26 DEVICE CODE SWITCH SETTINGS

Set switches F 15-3 through E15-8 on the M8612 module to correspond to the six most significant bits
of the 10S device code: i.c.. 10! 010(52Xg). Refer to D-CS-M8612-0-Pl drawing. The ANI0/AN20 is
factory shipped with device codes 520y and 524y selected.

NOTE
Switches E15-3 through E15-8 are set to ON for a
binary ONE and OFF or a binary ZERO.

27 ACCEPTANCE TEST PROCEDURES
Perform the procedures specified in print A-SP-AN10-0-AP to check out and accept the AN10/AN20
Interface Option. The procedures specified are summarized below for convenience.

AN10 Acceptance Test

1. If the ANI10 is to be configured for a distant IMP interface, position switch E15-1 on the
M8612 module OFF to enable the local cable drivers and receivers. Otherwise, switch B15-1
ON 1o enable the distant receivers and drivers.

271

2.  Load MD-10-DDANA, consulting the listing for switch settings and operating instructions.

3. Start execution of MD-10-DDANA. Type a carriage return (CR) to the TTY prompt mes-
sage 10 specify execution of all basic tests. In response to the TTY prompt regarding the type
of loopback to be tested, type I to specify internal loopback. Execute 10 minutes, no errors
allowed. Typical TTY typeout follo »s:

DIAMON CMD - DDANA
DDANA.AIO VER 0.1 15-MAR-77

DDANA - AN10/AN20 ARPA NETWORK INTERFACE DIAGNOSTIC LOADED.
VERSION 0.1, SV=0.12, CPU#G592, 60 HZ

SWITCHES = 000000 000000
DDANA: OPTIONS (ANY OF H,L.<CR>T.C.H=><CR>

LOOPBACK;)TYPE | FOR INTERNAL, E FOR EXTERNAL): |

4. Disconnect the AN10 to IMP cable (BCIOT or equivalent) from the AN10 logic assembly
ZIF connector labeled IMP IN. Move the AN10/AN20 loopback test connector 70-13963
from the ZIF connector labeled IMP LOOP to the IMP IN position. Repeat step 3 except
type E to the appropriate TTY prompt to select external loopback. Typical TTY typeout
follows:

DIAMON CMD - DDANA
DDANA.A10 VER 0.1 15-MAR-77

DDANA - ANI0/AN20 ARPA NETWORK INTERFACE DIAGNOSTIC LOADED.
VERSION 0.1, SV=0.12, CPU#GS92, 60 HZ

SWITCHES = 000000 000000
DDANA: OPTIONS (ANY OF H L <CR>T.C.h=><CR>

LOOPBACK)TYPE | FOR INTERNAL, £ FOR EXTERNAL) E
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If the IMP interface is configured for a local connection. plug the AN10 end of the local
cable into the ZIF connector labeled IMP LOOP. Call the Network Control Center and
arrange with them 1o run a cable continuity test from the IMP. This test 1s optional unless
cable continuity problems are suspected

If the ANI10 is 1o be configured for a distant IMP interface, position switch EI5-1 on the
M#612 module ON 10 enable the distant cable drivers and receivers. Otherwise. switch E15-
1 OFF 1o enable the local receivers and drivers.

Repeat step 3, typing | to the appropriate TTY prompt to select internal loopback
Repeat step 3. typing E 10 the loopback TTY prompt 1o select external loopback

Restore the AN10/AN20 loopback test connector 70-13963 to its storage position on the
ZIF connector labeled IMP LOOP. Connect the ANI0 end of the BC10T or equivalent
cable to its operational position on the ZIF connector labeled IMP IN.

If the unit under test is an AN10-B (supplied with a BCI0T distant Cable), disconnect the
BC10T from the IMP and attach the BC10T cable loopback test connector 70-13995 to the
BC 10T cable. Repeat step 3, typing E to the loopback TTY prompt to sclect external loop-
back. After successful completion of this test, disconnect the 70-13995 test connector from
the BC10T cable end reattach the BC10T cable in its normal operating position within the
IMP

Start execution of MD-10-DDANA. Type | to the first TTY prompt to select the IMPTST
(or reliabillity) poition of the diagnostic. Type ESC (escape or altmode) to the parameter
select prompt to specify all pattern combinations and random message lengths. Execute this
test for 1 hour. NO data Of ienglh MISMAIChes arc acccpiadic. CACT iypovuis fEiaie iv iin
performance of the network at the time and are not necessarily errors. Consult the listing for
operational procedures. Note that while IMPTST is running, the ANI0/AN20 is on the
ARPANET. This means that other connections may send messages to this AN10. These
messages will be printed on the TTY log and are not errors. A typical acceptable TTY
typeout follows:

SWITCHES = 000000 000000

DDANA® OPTIONS (ANY OF H,L.<CR>TC.H=> |
IMPTST: OPTIONS(ANY OF L, T,P.,S,<ESC>.?) <ESC>
RUNNING...

OLD FORMAT, TYPE: 4 MSG.

TYPE: 12, MSG-1D: 0, BITS: 0, FROM HOST 0 ON IMP 0
TYPE: 1, MSG-ID: 0, BITS: 0, FROM HOST 2 ON IMP 0
TYPE: 0, MSG-1D: 0, BITS: 72, FROM HOST | ON IMP 52
TYPE: 0, MSG-1D: 0, BITS: 76, FROM HOST 3 ON IMP 52

MESSAGES SENT: 500
MESSAGES RECEIVED: 500
RFNM's RECEIVED: 500
DATA MISMATCHES: 0
LENGTH MISMATCHES: 0
MESSAGE TIMEOUTS: 0
RFNM TIMEOUTS: 0
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TYPE: 0, MSG-1D 0, BITS: 72, FROM HOST 3 ON IMP §
TYPE: 0. MSG-ID: 0, BITS: 76. FROM HOST 2 ON IMP 22

MESSAGES SENT: 1000
MESSAGES RECEIVED: 1000
RFNM's RECEIVED: 1000
DATA MISMATCHES: 0
LENGTH MISMATCHES: 6
MESSAGE TIMEOUTS: 0
RFNM TIMEOUTS: 0

Bring up the TOPS20-AN Operating System on the system under test Load MD-10-
DDANB, consulting the listing for switch scttings and operating instructions. Execute for
one hour with no data mismatches or length errors. Other typeouts relate to the perform-
ance of the network and are not necessarily errors. The note for step 11 also applies in this
test. This test is for customer acceptance only and is not performed as part of factory accept-
anc.~. This test is not valid on systems not supporting TOPS20-AN release 3.0 or higher. A
typical acceptable TTY typeout follows.

NOTE
Successful running of MD-16-DDANB requires:

e DIAMON.SAV DIAGNOSTIC MONITOR
* SUBRTN.A10  NON-RESIDENT

SUBROUTINE PACKAGE
¢ ARPANET-WIZARD PRIVILEGES

IMALIOM LD - DDANS

»ieave

DDANB.AI0 VER 100.1 18-JUL-T7
DDANB:IMPTST-USERMODE LOADED.
VERSION 100.1, SV=0.13

TTY SWITCH CONTROL ? - 05.Y, OR N <CR> -0

SWITCHES = 000000 000000
STARTING...
IMPTST>START
MESSAGES SENT; 500
MESSAGES RECEIVED: 476
RFNM's RECEIVED: 476
MESSAGE TIMEOUTS: 17
RFNM TIMEOUTS: 16
LATE MESSAGES: 0

LATE RFNMS: 0
IGNORED MESSAGES: 0
DATA MISMATCHES: 0
LENGTH ERRORS: 0
IMPTST>STOP
IMPTST>1C




2.7.2

For a list of the available operating commands recognized by DDANB. type *”"in response
to the “IMPTST >" prompt. An example follows. These commands may be given after the
program is running

IMPTST>? one of the foliowing

DAYTIME DDT EXIT HELP
PRINT REINITIAL!ZE SET START
sToP TAKE

Successful completion of the above tests constitutes acceptance of the AN10 ARPANET
Interface Option.

AN20 Acceptance Test

Repeat steps | through 13 of the AN10 acceptance test procedure (Paragraph 2.7.1), replac-
ing AN10 with AN20.

Completion of step | above constitutes acceptance of the DIB20 EBus interface adapter, if
not previously installed and accepted.
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CHAPTER 3
OPERATION AND PROGRAMMING

3.1 GENERAL OVERVIEW

The ANI0/AN20 is a freestanding interface-option for interfacing the external 1Bus of a T-series
DECsystem-10/20 host to the ARPANET IMP. It is manually selectable via a switch on the M8612
1/0 Control Board for the following operations.

o Local interface connection for interfacing to the IMP over a single-endedly driven cable up to
9 m (30 ft) long.

 Distant interface connection for interfacing to the IMP over a balanced, differentially driven
cable of up to 610 m (2000 ft). The standard cable length is 15 m (50 R).

The AN10/AN20 minimizes host CPU overhead by making extensive use of the advanced KL10/K110
API interrupt functions. [)ata is moved to/from the AN10/AN20 addressed host memory buffer by
the DATAI/DATAO AP function: in this manner a cycle is “stolen”” from the host CPU to mowe a
32- or 36-bit data word wir hout software intervention. A vectored software interrupt is generated only
when the complete message is transferred. This API interrupt mode has the capability, however, to be
desclected by the program: to support the conventional, higher overhead, KA10 1/O bus interrupt
structure.

The AN10/AN20 maintains separate data and control registers for each direction to facilitate full-
duplex data transfers. It provides several programmable maintenance funcuons for diagnosing fail-
ures. These functions provide three different modes of internal coatrol and data signal loophack as
well as a mechanism for single stepping the handshake control signals to/from the IMP. Aliernatively,
data may be looped back cxternally with installation of a cable loopback connector.

The AN10/AN20 features programmable selection of either 2-way or 4-way handshaking of the con-
trol signals transporting bit serial daia between the AN10/AN20 and the IMP.

32 OPERATION

32.1 Data Modes

Two sclectable dat2 modes are supported: 32-bit mode and 36-bit mode. In 32-bit mode,
message is packed lef-justified within the DECsystem-10/20 word with the remaining bits 22t
filled as illustrated in Sections 3.4.1.2 and 3.4.1.6. The data format may be changed whenever the word
count register for the desired direction decrements 10 2e10.

322 Interrupt Modes

Two programmable interrupt modes are supported by the ANI0/AN20 hardware: KAIO style and
K110/KL 10 vector style. In adc'iuon, cach transfer direction provides separate priority interrupt chan-
ﬂmhuu‘dmm«wm.mhmmm\nhmhuhau‘m
transfer direction, a data and a status interrupt cannot occur simullancously: a data inlerrupt s sr-
viced before a status interrupt of the same level, and an input interrupt has priority over an output
intcrrupt of the same type. A duta interrupt is gencrated for cach word transferred.
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