

































































































































































































































































IBM 3704 and 3705 Type 2 Communications Scanners

SCR Fixed Addresses
value address not scanned
scanned in every LIB

1000 IA O in LIB1 IA's E and F

0100 IA 2 in LIBI1 IA's and D

C
0010 IA 4 in LIB1 IA's A and B
8

0001 IA 6 in LIB1 IA's and 9

Figure J.6 illustrates the scanning sequence with address substitution in the
3705. The value of the address substitution in the figure was specified as
1100, indicating by the 1-locations which lines are to be selected for substitu-
tion. The 1 in the first position selects the first line of each scanner to be
substituted for all addresses ending in X‘E’ or X‘F’. The 1 in the second
position selects the second line of each scanner to be substituted for all
addresses ending in X‘C’ and X‘D’. In the scanning sequence, the normal line
sequence is (in hexadecimal): 120, 122, 124, 126, 12A, 12C, 12E. In the
sequence of Figure J.6 the 12E value is replaced by 120 and the 12C value is
replaced by 122. The second line of scanning sequences which end in odd
numbers also shows the replacement by 120 and 122 of the 12D and 12F
addresses.

TYPE 2

ATTACHMENT

BASE
SCAN
COUNTER

ADDRESS SUBSTITUTION
CONTROL R‘EGISTER

ICW STACK

TYPE 2 3
COMMUNICATIONS

SCANNER

96
1A's
MAX

1.6 MICRO-SEC PER |A

SCANNING SEQUENCE FOR 96 IA’S WITH AS=2 (HEX VALUES)

120 122 124 126 128 12A 122 120
121 123 125 127 129 12B 122 120
130 132 134 136 138 13A 122 120

131 133 135
17B 122 120 (THEN REPEAT

Figure J.6 Scanning Sequence with Address Substitution,
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Scanning Sequence with Upper Scan Limit and Address Substitution

Consider the following network example:
One line at 50,000 bps; four lines at 7200 bps, and 36 lines at 134.5 bps.

With upper scan limit alone, you need two communications scanners. Com-
munications scanner 1 needs an upper scan limit of eight to accommodate the
50,000 bps line and six other lines. The balance of the lines fit onto commu-
nications scanner 2 with an upper scan limit of 48 required to accommodate
any 7200 bps lines.

With address substitution alone, you still need two scanners. With address
substitution of 1000 for the 50,000 bps line, you can attach all the other lines,
but the effective scan period is too slow for the 7200 bps lines, assuming that
all lines were on CS1. '

Even with the address substitution of 1111 for the 50,000 bps line and three
of the 7200 bps lines, you still have too big an effective scan period for the
remaining 7200 bps line.

In fact, the combination of upper scan limit and address substitution mecha-
nisms in the same CS is permitted, and this combination can require fewer
scanners in certain configurations. For the example, if we specify both upper
scan limit of 48 and address substitution of 1000, all the lines fit onto a single
communications scanner.

Figure J.7 illustrates the combination of upper scan limit and address substitu-
tion, with the addresses which are scanned for the example. This example
illustrates the flexible method of configurating the 3705 for use in different
networks or changing networks.
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TYPE 2
ATTACHMENT
BASE
SCAN
COUNTER
ADDRESS SUBSTITUTION
CONTROL REGISTER
I
ICW STACK
TYPE 2
COMMUNICATIONS
SCANNER

UPPER SCAN LIMIT
LATCHES

1.6 MICRO - SEC PER IA

SCANNING SEQUENCE FOR CS1 WITH USL=48 AND AS=1 (HEX VALUES)

020 022 024 026 028 02A 02C 020
021 023 025 027 029 028 02D 020
030 032 024
04B 04D 020 (THEN REPEAT)

Figure J.7 Scanning Sequence with Upper Scan Limit and Address Substitution

Priority Servicing of Line

The level 2 interrupt handling of lines permits character overrun/underrun if
higher speed lines are not serviced on a priority basis. On a ‘first-in’,
‘first-serviced’ basis, a 50,000 bps line can have character overrun if many
low-speed lines need concurrent servicing before the 50,000 bps line is
serviced again. Priority servicing is provided to avoid overruns.

The type 2 attachment base allows the user to specify one of four levels of
priority for a type 2 CS line. The priority levels are 0, 1, 2, and 3, with 3 the
highest priority.

There are four interrupt priority registers (IPR’s) in the type 2 attachment

base. Each interrupt priority register services one of the four priority levels.

When a character arrives on a line, it must wait until the interface control
word (ICW) is scanned for service. When that address is serviced, the type 2

CS signals for a level 2 interrupt request. The type 2 attachment base obtains

the character and inserts the character in the appropriate interrupt priority

register, if it is available. If the interrupt priority register has not been serv-

iced by level 2 programming, the new address interface is bypassed until the

next scan. If the line is a low-speed line, this bypass should not cause an

overrun. On a high-speed line an overrun may occur.
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The attachment base initiates a level 2 interrupt request if any of the interrupt
priority registers need service. The level 2 routine obtains the character from
the highest interrupt priority register needing service (3 is the highest priori-
ty).

3705
COMMUNICATIONS
CONTROL UNIT

4 N\

L2 HIGHEST
INTERRUPT PR'OR'TY
REQUEST 1A
TYPE 2
ATTACHMENT ATTACHMENT BASE
BASE ADDRESS REGISTER
0 /
INTERRUPT 1
PRIORITY 7
REGISTERS 3
ICW STACK
TYPE 2 \
COMMUNICATIONS
SCANNER )
SIGNAL
L2 INTERRUPT

REQUEST

Figure J.8 Level 2 Interrupt Request.

Figure J.8 illustrates the interrupt sequence using the interrupt priority regis-
ters. First, the scanner recognizes that a character service is required and
signals an interrupt request. If the interrupt priority register specified for that
interface address is available, the interface control word (ICW) value is
transferred to the interrupt priority register. Second, the attachment base
reqixests a level 2 interrupt. Third, the level 2 code obtains the ICW from the
highest interrupt priority register requiring service for interrupt handling.

A mix of type 2 and type 3 scanners is allowed; however, a type 3 CS may
not be in the first scanner position in the base module of a 3705 1. All com-
munications scanners must be installed in sequence; therefore, on a 3705 I
with a type 3 CS, a type 2 CS is required in the base module.
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IBM 3704 and 3705 Type 2 Communications Scanners

The type 2 CS hardware provides buffering for a character in a parallel data
field of an interface control word (ICW) external register. Hardware pro-
vides for the accumulation or transmission of bits into characters. When a
character has been received or sent, thereby requiring service from the pro-
gram support, the requirement for service is not recognized until the line
address is scanned. Address scanning is under control of the attachment base,
which controls one to four scanners for addressing.

If servicing is handled without upper scan limit or address substitution, the
maximum line rate is 4800 bps. Upper scan limit allows the scanner to begin
at the first line after scanning only 8, 16, or 48 lines rather than the full 96
line addresses. This upper scan limit allows more frequent service on a given
line address permitting speeds up to 50,000 bps. Address substitution allows
one to four line addresses to be serviced per eight address scans by substitut-
ing a given line address for alternate line addresses. A combination of ad-
dress substitution and upper scan limit can be specified by the user.

The answers are given in Appendix A.

1. What is the maximum number of lines supported by the type 2 CS on a
37057

2. What is the maximum number of lines supported by the type 2 CS on a
37047

3. What interface addresses are scanned for each of the four scanners of a
37057

4. How many interfaces of a type 2 scanner are scanned for each of the
four scan limits?

5. What is the maximum data transfer on a line with each of the four scan
limits?
6. What interface addresses are scanned for a 3704 with one LIB type A1?

7. What 3704 address interfaces provide a transfer rate of up to 50,000
bps?

8. If one line of address substitution is specified for a 3705 with two
scanners, how many addresses are lost because of address substitution?

Criterion

If you missed more than one question, you should review this topic.
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Objective

Type 3 Communications
Scanner

Upon completion of this topic the student should be able to identify the
features and requirements of the type 3 communications scanner.

Introduction

Most of the information in the section on the type 2 communication scanner
applies to the type 3 communications scanner. The following primarily
provides the differences between the two scanners.

The type 3 communications scanner (CS) is an improvement over the type 2
CS. The type 2 attachment base is required and the upper scan limit and
address substitution of the type 2 CS apply to the type 3. The high speed
select feature should be used for the type 3 CS instead of address substitu-
tion. The type 3 CS can be intermixed with type 2 CS’s, except the type 3 CS
cannot be installed in the first scanner position of a 3705 I. The type 3 CS is
a cycle-steal scanner requiring program intervention at the end of each buffer
or end of message. The type 3 scanner supports BSC or SDLC, not SS. BSC
is supported for either ASCII or EBCDIC. The first scanner position (3705
1T only) supports up to 48 lines and each of the other three scanner positions
supports up to 64 lines.

The type 3 communication scanner (CS) is supported on the 3705 I and 3705
II. The CS is controlled by a combination of hardware and program support.
The type 3 CS is modular in that the hardware components for line attach-
ment can be ordered in increments and be field-installed as required. A
minimum system is one scanner with one line interface base (LIB) and one
line set with one line on the line set.

The 3705 I can have one to three type 3 communications scanners but re-
quires a type 2 CS in the first position; type 2 or 3 CS’s are allowed in any
combination after the first type 2 CS. The 3705 II can have one to four type
3 CS’s, with a mix of type 2 CS’s in any positions upto a maximum of four
scanners.

The type 3 CS uses the type 2 attachment base for control. Most of the
information in the section on the type 2 communications scanner applies to
the type 3 communications scanner. The points given below emphasize the
differences between the two scanners. '

The type 3 scanner can have up to 48 lines in the first scanner position (3705
IT only), and 64 lines in all nonfirst scanner positions. The first scanner
position allows three LIB’s, and all nonfirst scanner positions allow up to four
LIB’s.

The components of the type 3 communication scanner are:

1. One to four communication scanners that scan up to 64 lines per scan-
ner, (48 lines maximum on the first scanner position on a 3705 II, and a
type 3 CS is not allowed in the first position of a 3705 I).
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2. One or two business machine clocks per scanner to perform clocking on
lines at a rate of up to 2400 bps or to verify external clocking on mo-
dems. At least one clock is required per scanner. Internal clock verifi-
cation must be less than one-half the external modem clock rate. The
multiple speed clock (150, 600, 1200 bps) is required for the type 3 CS.

3. One to four line interface bases (LIB’s) on each communication scanner
(three LIB’s maximum on the first scanner of a 3705 II). If two channel
adapters or a remote program loader (RPL) and channel adapter are
installed in the same frame, LIB position 3 space of the scanner in that
frame is required for the channel adapter and is not available for a LIB.

4. One to eight line sets may be attached to each LIB. Many types of line
sets are available, such as autocall, low-speed local attachment, etc. The
line connection or modem connection occurs at the line set; therefore,
many types of line set are required for the different arrangements of line
or modem specifications.

A maximum 3705 configuration of type 3 scanners is:

1. 37051 - one type 2 scanner (first CS position) and three type 3 scan-
ners.

2. 370511 - four type 3 scanners.

A 3705 II with four type 3 CS’s support up to 240 half-duplex lines. If one or
more type 2 CS’s are installed with one or more type 3 CS’s, additional lines
can be supported on the type 2 scanners.

The type 3 CS does the following:

1. Scans the interface addresses assigned to the LIB positions the CS
supports

Performs character assembly/disassembly
Provides buffering for up to eight characters
Allows cycle-steal of up to two characters to or from storage as required

Provides translation to or from BSC ASCII as required

A O T o

Causes program interrupts when service is required for end of buffer or
end of data.

Interface Control Word (ICW)

The interface control word (ICW) provides the normal means by which the
control program communicates with the type 3 scanner and the interface
hardware.

The ICW is made up of the same general bits as the type 2 CS ICW; however,
additional local storage buffering is provided for multiple character buffering.
Each scanner contains one ICW for each possible interface. Only those
ICW’s associated with an attached and active interface are used. The type 3
ICW is seventeen bytes in length. In addition to the fields provided by the
type 2 ICW, the type 3 ICW contains the eight-byte parallel data field array,
cycle-steal byte count, and cycle-steal address.
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The ICW contains many fields which are set by program control or changed
by activity on the line and read by program control. The key fields provide
definition of the line control type, the parallel data field (buffering of charac-
ters being sent or received), the serial data field (where the character is
serialized or deserialized a bit at a time), and many indicators. The values of
the ICW can be traced by the line trace facilities in both the emulation or
network control program operation. The type 2 scanner trace identifies only
characters as transmitted or received. The type 3 scanner trace identifies
control characters separately from the data by the extended primary control
field (EPCF).

The operation and data flow is basically the same as for the type 2 scanner,
with the primary difference in the amount of program intervention required.
Program intervention is requested by the type 3 scanner at the end of a
program buffer or when an ending line control character is received or sent.
Cycle steal provides the transfer of data (up to two bytes per cycle steal)
without program intervention in all other cases.

Scan addressing

For scan addressing, an interface in each installed type 3 (or type 2) scanner
is addressed simultaneously. A mix of type 2 and type 3 scanners are all
driven concurrently by the same type 2 attachment base. Each type 3 scanner
addresses each of the 64 interface addresses in sequence. The attachment
base provides 96 sequential addresses and, unless modified by the upper scan
limit, addresses beyond the type 3 limit of 64 are searched for service. The
interface address (IA) requires the same nine-bit addressing as the type 2
scanner. Only the first four LIB position addresses are used with the type 3
scanner.

Upper Scan Limit

The type 3 scanners have an upper scan limit that can be set and reset under
program control. Each scanner maintains its own upper scan limit and is
independent of the limits set by any of the other installed scanners, type 2 or
3. The data on upper scan limit for the type 2 scanner applies to the type 3
scanner as well.

Address Substitution

Address Substitution for the type 3 communication scanner is the same as the
type 2 scanner. If address substitution is defined for any type 2 or type 3
scanner, it affects the addressing sequence in all scanners, because it is
controlled by the attachment base. Address substitution is not recommended
for a type 3 CS, because the high speed select is available for the type 3 CS;
high-speed select is more efficient for the type 3 CS.

High-speed Select

The type 3 CS has a high-speed select register which provides a means of
servicing up to eight high-speed lines by modifying the addresses are scanned.
A scan limit of 48 with the high-speed select register enables the type 3 CS to
intermix low-speed and high-speed lines through the three LIB’s with speeds
greater than 9.6 kb restricted to LIB 1 even addresses.
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IBM 3705 Type 3
Communications
Scanner Review

IBM 3705 Type 3
Communications
Scanner Quiz

The high-speed select register can select one to eight lines for high-speed
service. The lines which can be selected are LIB 1 even addresses from
X020’ to X‘02E’. The LIB1 addresses which are modified are illustrated as
follows:

High-speed Address Address Replaced
Select Reg Scanned
X'80" 20 21 30 31 40 41 50 51 60 61 70 71
40 22 23 32 33 42 43 52 53 62 63 72 73
20 24 25 34 35 44 45 54 55 64 65 74 75
10 26 27 36 37 46 47 56 57 66 67 76 77
08 28 29 38 39 48 49 58 59 68 69 78 79
04 2A 2B 3A 3B 4A 4B 5A 5B 6A 6B 7A 7B
02 2C 2D 3C 3D 4C 4D 5C 5D 6C 6D 7C 7D
01 2E 2F 3E 3F 4E 4F SE 5F 6E 6F 7E 7F

The type 3 CS hardware provides buffering for up to eight characters in a
parallel data local storage array of an interface control word (ICW) external
register. Hardware provides for the accumulation or transmission of bits into
characters for line service, and for cycle steal to or from buffers in storage in
two-byte transfers. Programming support is required at the end of each
buffer or end of message.

If servicing is handled without upper scan limit, address substitution, or
high-speed select, up to 64 lines can be serviced per scanner (48 on CS1).
Upper scan limit allows the scanner to begin at the first line after scanning
only eight, 16, or 48 lines rather than the full 64 lines; because it is under
control of the type 2 attachment base, a full 96-line addressing sequence is
used if upper scan limit is not specified. Address substitution is not recom-
mended for the type 3 CS. In a mixed system of type 2 and type 3 CS’s, if
address substitution is specified for the type 2 scanners, address substitution
will also control the scanning sequence for the type 3 scanner. High-speed
select should be used to modify the addressing sequence on a type 3 CS for
high-speed line servicing.

The answers are given in Appendix A.

1. What is the maximum number of lines supported by a type 3 CS1 on a
3705 11?7

2. What is the maximum number of lines supported by a type 3 CS other
than on the first scanner?

3. How many high-speed lines can be specified for high-speed select?

4. What scanner type is required for CS1 for a 3705 I with a mix of type 2
and type 3 CS’s?

5. In a mixed type 2 and type 3 CS system, does upper scan limit defined
for a type 2 CS affect the type 3 CS?
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6. In a mixed type 2 and type 3 CS system, does address substitution
defined for a type 2 CS affect the type 3 CS?

Criterion

If you missed more than one question, you should review this topic.
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IBM 3704 and 3705
Communications
Controller Hardware
Quiz Answer Key

IBM 3704 and 3705 Hardware Introduction Quiz

False
False
True
64K
512K
32
352

NownkLDD -~

IBM 3704 and 3705 Central Control Unit Quiz

1. 8
2. 0
3. C,Z
4. 5, (1 set per program level)
5. 18,16
6. True
7. True
8. o¢of
9. a
10. b,g,h
11. e
12. d
13. False
14. True
15. False
16. False

1BM 3704 and 3705 Control Panel Quiz

1. The panel sequence is:

é. Place control panel in EP mode; set address/data switches B
through E to X‘00EE’, display function select switch to function 4,
and press the interrupt key.

b. Set the display function select switch to function 4, address/data
switches B through E to X‘3020’, and press the interrupt key. The
3 selects levels 2 and 3, O initiates the trace, 'and 20 selects the
subchannel address.

2. The panel sequence is the same as problem 1 with the second set of
address/data switches set to X‘3120°. The 1 value stops the trace.
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3. The 3704 control panel is initially off. The ‘panel on’ switch must be
pressed before any panel functions will operate.

IBM 3704 and 3705 Type 1 Channel Adapter Quiz

0, or a multiple of decimal 16 (hexadecimal 10).

A multiple of 4 minus 1, and greater than the low subchannel address.
A multiple of 2.

A multiple of 2 minus 1, and greater than the low subéhannel address.
Any subchannel address outside the range of emulation subchannels.
4

Byte multiplexor

@ NN WD

255, (one per subchannel except for NSC address)

IBM 3705 Type 2 and Type 3 Channel Adapters Quiz

1. Byte multiplexor, block multiplexor, or selector
2. 2

3. The 3705 CW length field

4. None

5. 2

6. Yes

IBM 3705 Type 4 Channel Adapter Quiz

1. True

2. False: (type 4 cannot be installed with a type 1)

3. True

4. False: (NCP can use either type 4 CA NSC address)
5. False: (NCP can use the NSC address)

Introduction to Communications Scanners Quiz

1

4

6, (on a type 2 CS2, CS3, or CS4)
. .

2400 bps

LIB type 2, line set 2A

LIB type 1, line set 1J

Yes

A T AT R o o

Type 1 LIB, line set 1H, 1T, or 1U
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10. Type 1 LIB, line set 1E
11. 3705 type 1 LIB, line sets 1A, 1B, 1D, 1H
12. 3704 type 1 LIB, line sets 1A, 1B, 1D, 1H

IBM 3704 and 3705 Type 1 Communications Adapter Quiz

1. 32

64

The last low-priority address serviced plus 1.
None

4800 bps

7200 bps

NS » A w Db

0 to 64 in sequence.

1BM 3704 and 3705 Type 2 Communications Scanner Quiz

1. 352
2. 26

CS1 X'020' to X'OSF'
CS2 X'OAO' to X'OFFr'
CS3 X'120' to X'17F'
CS4 X'1A0' to X'1FF'

4. 8,16,48,96

5. 50,000, 19,200, 9600, 4800

6. 0,2,4t0B

7. Oand2

8. 20 (two addresses per LIB, four LIB’s on CS1 and six LIB’s on CS2)

IBM 3705 Type 3 Communications Scanner Quiz

1. 48 (16 lines per three LIB’s)

64 (16 lines per four LIB’s)

8

Type 2 CS. (A type 3 CS cannot be used in CS1 or a 3705 1.)
No, upper scan limit is defined separately for each CS.

AN A S o

Yes, address substitution controls all CS’s.
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IBM 3704 and 3705
Communications
Controllers Line
Interface Bases (LIB) and
Line Sets

Additional details may be found in Introduction to IBM 3704 and 3705
Communications Controllers (GA27-3051).

Line interface bases (LIB’s) and their associated line sets provide for the
attachment of communication lines to the IBM 3704 and 3705 Communica-
tions Controllers. Several different types of LIB’s and line sets are available,
as listed below.

LIB Type 1
The LIB Type 1 provides for attachment of the following line sets:

1. Line set 1A. External modem, two SS lines up to 1200 bps. Interface
EIA RS-232C/CCITT.

2. Line set 1B. External modem, one SS line up to 1200 bps. Interface
EIA RS-232C/CCITT.

3. Line set 1C. Local attachment, two SS cables up to 1200 bps.

4. Line set 1D. Two SS or synchronous lines up to 9600 bps. Interface
EIA RS-232C/CCITT.

5. Line set 1E. Autocall adapter, two external automatic calling units to
be associated with any switched-network communication lines attached
through Line sets 1A, 1D, or 1G. Interface EIA RS-366.

6. Line set 1F. Local attachment, two synchronous terminals at speeds up
to 2400 bps (RPQ 9600 bps); terminal provides its own clocking.

7. Line set 1G. External clocking, one synchronous line up to 50,000 bps
(not available in the United States or Canada).

8. Line set 1H. External clocking, one duplex, leased line up to 9600 bps.
Interface EIA RS-232C/CCITT.

9. Line set 1J -- (External Mil Std 188C). This line set, available only in
the United States and Canada, can be attached only to a LIB Type 1 in
the 3705 or a Type Al in a 3704. This line set provides for the attach-
ment of one SS or synchronous line at speeds up to 50,000 bps via an
external modem having an interface that conforms to the requirements
of the military standard 188C modem.

10. Line set 1K. One synchronous line at 40,800 or 48,000 bps (not
available in the United States or Canada). Interface CCITT V.35.

3704 Modem Attachment Base for line sets 1L or 1M.

This attachment base provides for the attachment of up to two line sets 1L or
1M in any combination. The attachment base base and line sets are available
only for the 3704 and a LIB type 1 or Al. Line sets 1L and 1M are equiva-
lent to line sets SA and 5B on the IBM 3705. This attachment base cannot
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be installed in conjunction with the remote program loader, the modem
attachment base with autoanswer, the duplex data attachment base, or line set

1Q.

11. Line set 1L. one synchronous point-to-point synchronous integrated
modem line.

12. Line set 1M. one synchronous multipoint synchronous integrated
modem line.

3704 Modem Attachment Base with Auto-Answer for line set 1P.

This attachment base provides. for the attachment of up to two line sets 1P.
The attachment base and line sets are available only for the 3704 with a LIB
type 1 or Al and only in the United States and Canada. Line set 1P is
equivalent to line set 6A on the IBM 3705. This attachment base cannot be
installed in conjunction with the modem attachment base, the duplex data
attachment base, or line set 1Q.

13. 3704 Line set 1P. IBM 2400 bps switched network integrated modem.
One synchronous 1200 or 2400 bps integrated modem with autoanswer.
No external modem or autocall unit is required.

14. 3704 Line set 1Q. IBM 2400 bps switched network integrated modem
with autoanswer and automatic call originate. One 1200 bps or 2400
bps synchronous line. No external modem or autocall unit is required.

15. Line set 1S. One synchronous line at 57,600 bps (available in the
United States and Canada only) for a modem interface of CCITT V.35.

16. Line set 1T. 50k bps high speed duplex external modem. This line set
will only run with the NCP program product. This line set provides for
the attachment of one duplex synchronous line which has a digital
interface for attachment to an external data set for up to 50,000 bps
leased or switched wideband facilities.

17. Line set 1U. 56k bps high speed duplex external modem. This line set
will only run with NCP program product. This line set provides for the
attachment of one duplex synchronous line which has a CCITT V35
type interface for attachment of one duplex synchronous line facility
with line speeds up to 57,600 bps.

18. Line set 1W. Local attachment, one half-duplex line up to 57,600 bps.
3704 Duplex Data Attachment Base for line sets 1X and 1Y.

This attachment base provides for the attachment of up to two line sets 1X
and 1Y in any combination. The attachment base and line sets are available
only for the 3704 with a LIB type 1 or Al. Line sets 1X and 1Y are equiva-
lent to line sets 11A and 11B on the IBM 3705. The duplex data attachment
base cannot be installed in conjunction with the remote program loader, the
modem attachment base with autoanswer, or line set 1Q.

19. Line set 1X. IBM 2400 bps point-to-point leased line duplex data
integrated modem; one synchronous leased line at 1200 or 2400 bps.
No external modem is required.
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20. Line set 1Y. IBM 2400 bps multipoint control duplex data integrated
modem; one synchronous leased line 1200 or 2400 bps. No external
modem is required.

21. Line Set 1Z. Local Attachment, one full-duplex line up to 57,600 bps.

LIB Type A1 (3704)

The LIB Type Al, available only for the 3704 with a type 2 CS, provides for
the attachment of all type 1 lines sets. The attachment bases required for
attachment of line sets 1L, 1M, 1P, 1X, and 1Y are also available for LIB
type Al.

LIB Type 2
The LIB Type 2 provides for the attachment of the following line set:

1. Line set 2A. Telegraph single current. Two single-current telegraph
lines up to 200 bps.
LIB Type 3
The LIB Type 3 provides for the attachment of the following line sets:

1. Line set 3A. Limited distance two-wire line adapter. Two SS lines up
to 134.5 bps and up to 4.75 wire miles.

2. Line set 3B. limited distance four-wire line adapter. Two SS lines up to
134.5 bps and up to 4.75 wire miles.

LIB Type 4
The LIB type 4 provides for the attachment of the following line sets:

1. Line set 4A. Limited distance two-wire line adapter. Two SS lines up
to 600 bps and up to 8.25 wire miles.

2. Line set 4B. Leased line two-wire line adapter. Two SS lines up to 600
bps. No external modems required.

3. Line set 4C. Leased line four-wire line adapter. Two SS lines up to 600
bps. No external modems required.

LIB Type 5

The LIB Type 5, available for the 3705 only, provides for the attachment of
the following line sets:

1. Line set 5A. IBM 2400/1200 bps point-to-point leased line integrated
modem. One synchronous line at 1200 or 2400 bps. No external
modem is required. ' ‘

2. Line set 5B. IBM 2400/1200 bps multipoint control leased line inte-
grated modem. One synchronous line at 1200 or 2400 bps. No external
modem is required. '

LIB Type 6

The LIB Type 6, available for the 3705 only, provides for the attachment of
the following line sets (this LIB is available only in the United States and
Canada):
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1. Line set 6A. IBM 2400/ 1200 bps switched network integrated modem.
One synchronous line at 1200 or 2400 bps with autoanswer. No exter-
nal modem or autocall unit is required.

LIB Type 7

Provides for attaching 2400 bps switched network integrated modem and
auto-call unit. No line sets are required with this LIB. LIB type 7 is only
available in the United States and Canada.

LIB Type 8

In the 3704 only, a modem attachment base (1200 bps) is required for the
attachment of line sets 8A and 8B (up to two in any combination).

1. Line set 8A. IBM 1200 bps leased integrated modem. Two synchro-
nous lines up to 1200 bps in the United States. In countries outside the
United States, this line set provides two SS at 600 bps or two synchro-
nous lines at 600 or 1200 bps. 3705 only.

2. Line set 8B. IBM 1200 bps switched network integrated modem. Two
synchronous lines up to 1200 bps. For 3704, one half-duplex line up to
1200 bps. The line set includes one (for the 3704) or two (for the
3705) IBM ‘1200 bps integrated modems equipped with autoanswer.
Available in the United States and Canada only.

3. Line set 8C. IBM 1200 bps leased line integrated modem with break.
One half-duplex SS or synchronous line up to 1200 bps. 3704 only.
The break capability is supported for SS operation up to 300 bps. No
external modem required.

4. Line set 8D. IBM 1200 bps switched network integrated modem with
break. One half-duplex SS or synchronous line up to 1200 bps. 3704
only. The break capability is supported for SS operation up to 300 bps.
No external modem required.

LiB Type 9

For the 3705, the LIB type 9 provides for the attachment of the following line
set. For the 3704, LIB Type 9 includes the line set hardware. LIB Type 9 is
available only in the United States and Canada.

1. Line set 9A. IBM 1200 bps switched network integrated modem with
automatic call originate. One synchronous line up to 1200 bps. In-
cludes one IBM 1200 bps integrated modem equipped with the autoan-
swer and automatic call originate functions. No external modems or
autocall units are required.

LIB Type 10

The LIB Type 10 provides for the attachment of the following line set:
1. Line set 10A. IBM 1200 bps leased duplex integrated modem. One

synchronous duplex leased line up to 1200 bps. No external modem is
required.
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LIB Type 11

The LIB Type 11, available for the 3705 only, provides for the attachment of
the following line sets. i

1. Line set 11A. IBM 2400 bps point-to-point leased line duplex data
integrated modem. One synchronous duplex leased line of 1200 or
2400 bps. No external modem is required. '

2. Line set 11B. IBM 2400/1200 bps multipoint control integrated
modem. One synchronous duplex leased line at 1200 or 2400 bps. No
external modem is required.

LIB Type 12

The LIB Type 12, available only for the 3705, provides for the attachment of
the following line sets:

1.

Line set 12A. IBM 1200 bps leased line integrated modem with break.
Two half-duplex SS or synchronous leased lines up to 1200 bps. The
break capability is supported for SS operation up to 300 bps. No exter-
nal modems are required.

Line set 12B. IBM 1200 bps switched network integrated modem with
break. two half-duplex SS or synchronous switched lines up to 1200
bps. The line set includes two IBM 1200 bps integrated modems with
break and autoanswer capability. The break capability is supported for
SS operation up to 300 bps. No external modems are required.
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Glossary

Addressing: The means whereby the originator or control unit selects the teleprocessing device to which the originator is
going to send a message.

Attachment Base: A required feature for support of the 3705 adapters. The type 1 attachment base provides common
controls to the central control unit for both the type 1 scanner and the type 1 channel adapter. The type 2 attachment base
provides common controls to the central control unit and line addressing controls for the type 2 and type 3 scanners.

Bit Service: The process of character assembly or disassembly.
Buffer: A temporary storage area for data.

Central Control Unit: The controller hardware unit that contains the circuits and data-flow paths needed to execute the
instruction set and to control storage and the attached adapters.

Channel Adapter (CA): A controller hardware unit that provides attachment of the controller to a System/360 or
System/370 channel.

Character Assembly: The process by which bits are put together to form characters, as the bits arrive on a communication
line. In the controller, character assembly is performed either by the control program or by the communication scanner,
depending on the type of scanner installed.

Character Disassembly: The process by which characters are broken down into bits for transmission over a communication
line. In the controllers, character disassembly is performed either by the control program or by the communication
scanner, depending on the type of scanner installed.

Character Service: The process by which a character is moved from the storage area (ICW or BCB) where it was assembled
to a buffer.

Communications Controller: A channel or link attached controller which transfers data between communication devices
under control of commands from a IBM System/370.

Communication Line: The means of connecting one location to another for the purpose of transmitting and receiving data.
In this publication, the term refers to any communication facility of the communications common carrier, whether the line
is actually a wire or some other means of communication, such as radio or satellite.

Communication Scanner {CS): A controller hardware unit that provides the interface between line interface bases (LIB’s)
and the central control unit. The communication scanner monitors the communication lines for service requests.

Cycle Steal: The process by which a type 2 or type 3 channel adapter or a type 3 communications scanner acquires machine
cycles from the 3705 control program for data transfer.

Duplex Line: A communication line having two independent data paths over which data can be transmitted in both directions
simultaneouly. (Also called a full-duplex line).

Emulation Program: A control program for the controllers which provides for the emulation of the 2701 Data Adapter
Unit, the IBM 2702 Transmission Control, and 2703 Transmission Control. Generated by the user from a library of
IBM-supplied modules.

Half-Duplex Line: A communication line having a single data path over which data can be transmitted in either direction,
but not simultaneously. Contrast with duplex line.

Line Adapter: An IBM modem that is a feature of a particular product. Some communications controller line sets include
line adapters; others require external modems. See also Modem.

Line Interface Base (LIB): A controller hardware unit that provides for the attachment of communication lines to the
controller.

Local Communications Controller: A communications controller attached to a host processor by a channel adapter.

Modem: (MOdulator-DEModulator) A device that modulates and demodulates signals transmitted over communication
facilities. See also Line Adapter. .

Multiprocessor: A computer employing two or more processing units under integrated control. A tightly coupled
multiprocessor is a computer employing two or more processing units that are controlled by the same operating system and
share all main storage and most of auxiliary storage.

Network Control Program: A program to manage the controllers, generated by the user from a library of IBM-supplied
modules.

Partitioned Emulation Program (PEP): A control program which provides the functions of both the Emulation Program
and Network Control Program. Generated by the user from a library of IBM-supplied modules.
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Remote Communication Controller: A controller that communicates over a link with a local communications controller,
instead of being attached directly to the host processor by a channel adapter.

Two-channel Switch: A hardware feature that allows the controller to be attached to two CPU channels through a single
type 1, type 2, or type 4 channel adapter.

SDLC Link: A communications line over which communications are conducted using the synchronous data link control
(SDLC) scheme.

Uniprocessor: A computer employing one processing unit.
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List of Abbreviations

ABAR
ASCII
BCD
BSC
CA
CCITT

Attachment Base Address Register

American Standard Code Information Interchange
Binary Coded Decimal

Binary Synchronous

Channel Adapter .

Comite Consultatif International Telegraphique
et Telephonique (Consultative Committee on
International Telepraphy and Telephony)
Central Processing Unit

Communication Scanner

Channel Control Word

Extended Binary Coded Decimal Interchange Code
Emulation Program

Emulation Subchannel (Address)

Initial Program Load

Interrupt Priority Register

Multiple Subchannel Line Access

Network Control Program

Native Subchannel (Address)

Program Controlled Interrupt

Partitioned Emulation Program

Teletypewriter Exchange

Virtual Telecommunication Access Method
Western Union

Glossary
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Index

Address Substitution 78,79, 87

Attachment Base 13, 19, 43, 61, 69, 69, 85
Attachment Base Address Register (ABAR) 75
Basic Addressing (see Storage Addressing)

CA (See Channel Adapters)

Central Control Unit 23
3705 13
3704 19

Channel Adapters 14, 20, 41
Type 1 14, 20, 43
Type 2 14,49
Type 3 14,49
Type 4 15,53

Channel Commands 50
Channel Control Word 49

Clocking 56
Internal 56
External 57

Communications Controller
Data Flow 1
3705 11
3704 19

Communications Scanners 17, 20, 55
Type 1 18,19, 20, 35, 61
Type 2 18, 21, 35, 69
Type 3 18, 35, 85

Control Panel 39
3705 13
3704 19

CS (See Communications Scanners)
CW (See Channel Control Word)
Cycle Steal 49, 69, 85

Diagnostics 11

Duplex Line 3

ESC (See Emulation Subchannel)

EP (see Emulation Program)
Emulation Program (EP) 4, 16, 43
Error Recovery 11

Extended Addressing (See Storage Addressing)
Extended Environment Feature 19, 21
External Registers 25

Full Duplex 3

General Registers 23

Half-duplex Line 3

High-speed Select 87
Instruction Address Register (IAR) 24

Instruction Operand Fields 26

Instruction Operation Codes 26

Instruction Set 2§

Interface Control Word (ICW) 71, 86
Interrupts 29 '
Interrupt Priority Register (IPR) 81

LIB (see Line Interface Base)

Line Interface Addressing 35, 62, 73, 87
Line Interface Base (LIB) 18, 21, 56, &zz1/
Line Sets 18, 21, 56, 95

Local Controller 3

MSLA (See Multiple Subchannel Line Access)
Multiple Channel Operation 50

Multiple Subchannel Line Access (MSLA) 54
NCP (See Network Control Program)
Network Control Program (NCP) 4, 16
PEP (See Partition Emulation Program)
Partitioned Emulation Program (PEP) 4, 5
Priority 81

Program Controlled Interrupt (PCI) 26
Program Levels 26

Level 5 27
Level 4 27
Level 3 29
Level 2 29
Level 1 29

Program Support for Controllers 4
Network Control Program 4
Emulation Program 4
Partitioned Emulation Program (PEP) 4, 5

Registers 23
General Registers 23
External Registers 25

Remote Controller 3
Remote Program Loader 17
Scanner Addressing 62, 73, 87

Scan Control
Address Subtitution 78, 79, 87
High-speed Select 87
Upper Scan Limit 75, 79, 87

SDLC (see Synchronous Data Link Control)

Storage 32
3705 14, 33
3704 20, 32

Storage Addressing 33
Basic Addressing 33
Extended Addressing 34

Storage Protection 35

Synchronous Data Link Control (SDLC) 4
System Support Programs §

Two-channel Switch 17, 50

Upper Scan Limit 75, 79, 87
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