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PREFACE 

The purpose of this manual is to provide the Wang-trained Customer 
Engineer <CE> with instructions to operate, troubleshoot and repair the Binary 
Synchronous Communications Option. 

Word Processing Newsletters No. 48.3A and No. 48.4 are located at the back 
of the manual. 

First Edition <1979> 

This edition of the Binary Synchronous Communicati0~s Option manual ts the 
converted number for 729-0681-A. It also incorporates Word Processing 
Newsletters no. 729-0681-4 and no. 729-0681-5. This edition may be used only 
for the purpose stated in the Preface. Updates and/or changes to this 
document will be published as Publication Update Bulletin's <PUB's> or by 
subsequent editions. 

This document is the property of Wang Laboratories, Inc. All information 
contained herein is considered company proprietary, and its use solely is 
restricted for the purpose of assisting the Wang-trained CE in servicing this 
Wang product. Reproduction of all or any part of this document is prohibited 
without the prior consent of Wang Laboratories, Inc. 

®copyright WANG Lab:;., Inc. 1979 
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1. INTRODUCTION 

1.1. WORD PROCESSOR TELECOMMUNICATIONS 

The telecommunications feature allow a Wang Word Processor to 

communicate with word processing and computer systems which use the 

most popular industry-standard Binary Synchronous Communications (BSC) 

conventions and procedures. These systems may be located either 

within the building where the Wang Word Processor resides or in 

distant places where telephone lines exist. 

When telecouununications is used to exchange documents between 

word processor equipped offices, the capability is often called 

"electron:c mail" OI' "electronic mailing" because completed documents 

can be sent from one office to another in minutes rather than days--no 

matter how great the distance between two offices. Until recently, 

electronic mail was only a prediction or a promise for the "office of 

the future"; now, however, electronic mail is becoming a reality in 

more and more of today's offices. Using telecommunications, document 

delivery time can be reduced as dramatically as the time from a first 

draft to a final document can can be reduced using the document 

creation and editing features of a Wang Word Processor. During 

document transmission, words move over telephone lines at a speeds far 

exceeding the speed of words in voice communications. Large documents 

or information files (up to 4000 pages on a Word Processor 30 disk) 

can be sent to or received from remote sites at speeds as high as 25 

pages per minute, in cases where the line speed is 9600 bps (bits per 

second). 

On the other hand, when telecommunications is used to exchange 

documents between a Wang Word Processor and a cohlputer system, the 

word processor eliminates the need for a Remote Job Entry (RJE) 

terminal. Files created and ~dited as documents on a Wang Word 

Processor can be transmitted to a host computer; also, files from a 

host computer can be "spooled" to the word processor system uisk, 

where they are automatically stored as documents for subsequent 

1-1 



pri11ti1w "'- Pditing. DocumPnts SPnt to or rPcPiV('O from a computer 

m:iv contain information such as thP following: (1) Joh Control 

l.anµuagt• (.!CL) filPs, (2) unformatted data files, and (3) source code 

filPs in computer languag<>s, e.g., CO}H)L, BASIC, FORTRAN, PL!, and 

others. 

lf asked to think of the kinds of documents which might be 

transmitted from a business, professional, or government office (or a 

large word processing center), one tends to think first of letters, 

memoranda, legal papers, news bulletins, and other types of documents 

traditionally associated with offices where typing and secretarial 

services ar required. Soon, however, computer-related documents may 

seem as cormnonplace as traditional office documents, especially in 

offices where communicating word processors are used in a dual 

capacity as word processors and computer terminals. 

1.2 THE BINARY SYNCHRONOUS COMMUNICATIONS OPTION 

There is a Binary Synchrc.nous Cormnunication Option available for 

Wang Processors. This option is available as a combined hardware and 

software package and is identified as follows: 

££.ti on 

Model 5595-5 Bisynchronous Cormnunications 

The hardware consists of the Model 5528 Cormnunications Controller 

and the software is available on a special utility diskette called the 

COM Diskette. 

The Model 5528 Conununications Controller, in conjunction with 

Wang's BSC 2780/3780 software package, adds Binary Synchronous 

Conununications (BSC) capabilities to any Wang Word Processor. With 

the controller, the software, and a suitable modem, a Word Processor 

equipped office can conununicate (exchange documents and text) with 

comparably equipped offices or with host computer system - while 
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concurrently performing all local word processing functions such aH 

document editing, creation, an<l printing. With RSC capabilitiPs, a 

Wang Word Processor can perform 11 Plectro11ic mailing" functions in 

addition to al 1 its standard functions. 

A Wang Word Processor can serve as a remote hatch workstation to 

any host computer system supporting IBM 2780 or 3780 emulation, 

without requiring changes to existing host software. Also, the Word 

Processor can cotmnunicate with minicomputers, intelligent terminals, 

remote batch terminals, or non-Wang word processors - if these devices 

customarily use the industry standard 2780 or 3780 conventions, and 

the remote site's modem matches the characteristics of the modem 

connected to the Wang coITDnunications controller. When coITDnunicating 

with other Wang Word Processors, all internal codes are automatically 

transmitted. 

Wang BSC 2780/3780 software supports point-to-point 

communications over leased or switched (dial-up) net~orks using any 

RS-232-C, CCITT V.24 compatible synchronous modem which provides 

clocking signals at up to 9600 bits per second. All standard and 

optional BSC features, including multi-record blocking, cyclic 

redundancy checks (CRC), extended transmission retry, data compression 

(3780 only) EBCDIC coded transmission, and transparent transmission 

are supported. 

With the bisynchronous communications option, the model 5528 

Communications Controller is connected to the word processor master 

unit by a coaxial cable in the same manner as any other workstation or 

printer. Usually, a synchronous type modem (not supplied with the 

controller) is attached to the communications controller and a 

telephone line; however, for special applications, direct connection 

to a site within the same building may be appropriate. When the 

cormnunications software is added to the system disk, any workstation 

(or several workstations) may be used to schedule cormnunications 

sessions--in a manner similar to initiating document printing. Each 

scheduled session represents a desired cormnunications link between the 

1-3 



Wang Word Processor r.nd a particular n•motP sit1•; as many a:-; six 

documents can be specified by their ID numhPrs whPn schPduling a 

session. A session que1:e (similar to ci r'rinter queu(') is monitored bv 

the communications controller, and the operator-assigned prioritiPs 

are honored automat ica 11 y. Furthermore, during documPnt transmission 

or reception, all workstation and printer activities continue without 

interruption. 
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2. INSTALLATION 

2.1 PRE-INSTALLATION PROCEDURES 

Telecommunications system installation can be simplified a great 

deal if the few simple steps given below are observed: 

1) If the customer requires a modem, check with 

Customer/Marketing representatives to ensure that the 

customer has ordered the right modem and options (refer to 

modem requirements in table 2.1) from a local telephone 

company or a private vendor. 

2) 

NOTE: 

Modem at local and at remote location must 

be of same type and compatible. 

If the customer has ordered the proper modem then plan the 

TC installation the same day the modem is being installed . 

If modem installer is still present, make sure you check out 

the system in his presence because he can help you identify 

modem or telephone line problems. 

3) If applicable, obtain the correct sign-on procedure and 

telephone number from the customer and verify it by calling 

data processing manager in charge at the remote computer 

location. Important: Also verify that the remote computer 

does support the emulation program your customer is going to 

use . 

2-1 



2.2 Svstem RequirPments 

The minimum system requirements to provide a Wang Word Processing 

SystPm, either a Editing Station. WPlOA, WP20, or WP30, with Binary 

Synchronous Communications (BSC) capabilities are the following items: 

For modem connection: 

1. A Model 5528 Communications Controller (W.L. #177-9303) 

2. A COM diskette (contains BSC software) 

A) COM lOA/20 diskette for use with either a Editing Station, 

WOlOA, or WP20. 

B) COM 30 diskette use with a WP30. 

3. A 12-foot, 25-pin RS-232-C compatible telecommunications 

cable (W.L. #220-0113). 

4. 25-foot dual coaxial cable (W.L. #220-0148). 

5. Modem. 

6. For a WPlOA only, a 3 port BNC/TNC connector panel (W.L. 

/f270-0368). 

7. For a Editing Station only, a 2 port BNC/TNC connector panel 

(W.L. /f270-0339) 

8. Some customers may require a workstation equipped with the 

Horizontal Scroll Option if they will be communicating with 

Host Computers that transmiL records (print lines) that 

contain more than 80 characters. 

For direct/local connection: 

1. All of the above items except for the modem. 

2. A Model 2228N Null Modem (W.L. #177-2228N). 
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2.3.l 

• 
2.3.2 

• 

Another A 12-foot, 25-pin RS-232-C compatible 

telecommunications cable (W.L. #220-0113). 

INSTALLATION PROCEDURES 

SITE SELECTION: 

When selecting a site for a Model 5528 Cotmnunication 

Controller, it is very importa~t that is shoul~ he loL~t.ed 

close to the modem loca.cion so that a 12 for,t TC cable can 

reach the modem. 

It is not required or necessary to have the Model 5528 near 

the Master CPU because, as with other 928 workstations or 

printers, it can be up to 2000 feet from the Master CPU. 

The customer should be aware of this and must order 

appropriate length co-ax cable for the Model 5528 (25 feet 

coax is standard) • 

A llOV (220V) power outlet must be available for the Model 

55?.8 as well as the modem at the installation site. 

D.C. VOLTAGE ADJUSTMENTS ON REGULATOR BOARD 

Before operating the Model 5528, D.C. regulated voltages 

must be checked or adjusted as required. Refer to figure 

2.1 for pot locations on the 7358 regulator board for 

various regulated voltages . 
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CONN. In CONN. 113 CONN. /14 

I I I I 7355 R2 I I :J 
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I I I 7356 Rl ·1 

I I [ 7353 R2 I I I I" 
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N 
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I CAP 115/230V 
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SWITCH 7359 Rl 

/ 
FILTER 

-
l l ] 

FIGURE 2.1 MODEL 5528 COMMUNICATIONS CONTROLLER 
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ADJUSTED 
ADJUST POT REGULATED VOLTAGE 
ON 7358 PCB VOLTAGE LOCATION RANGE 

RS 

Rl6 

R29 

R32 

2.3.3. 

2.3.4 

+ 5 Volts 7355 PCB Pin Y, Conn.4 + 4.9 to + 5 .1 
+12 Volts 7355 PCB Pin S, Conn. 2 +11. 75 to +12.25 
- 5 Volts 7355 PCB Pin X, Conn. 4 - 4.9. to - 5.1 
-12 Volts 7356 PCB Pin 14, Conn. 2 -11. 75 to -12.25 

OR 

L4 (75150 IC) Pin 5 

ADDRESS SWITCH SETTINGS 

PCB 735~ has a bank of five Device Type microswitches to 

be set as specified that a Model 5528 is connected to the 

Master CPU (Device Type •HEX 08). 

1 2 3 4 5 

ON * * * * 

OFF * 

The Model 5528 hardware also has a facility to have more 

than one Model 5528 connected to the Master CPU. In this 

case, each TC Channel must have its unique address set by 

the bank of 8 Channel I.D. microswitches on PCB 7355. At 

this time, only one Model 5528 can be attached to the WP 

system so only address switch No. 1 must be set to "ON". 

INSTALLATION: 

1) Connect the Model 5528 to one of the available channels 

on the rear of the Master CPU by a coaxial cable. (Check 

the cable for defects and perform continuity check.) 
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2) For Modem Connection: 

A) Connect the supplied TC cable; one end to the Model 

5528 RS-232-C connector labeled "MODEM", and the 

other end to the modem connector labeled "Customer 

Equipment" (Refer to Figures 2.2 and 2.3). 

B) Connect the modern and Model 5528 to a power outlet 

and turn both power switches on. 

For Direct/Local Connection: 

A) Connect one of the supplied TC cables; one end to the 

Model 5528 RS-232-C connector labeled "MODEM" and the 

other end to the connector of the 2228N Null Modern 

closest to the label reading "2228N" - (Refer to 

Figures 2.2 and 2.4) 

NOTE: 

It is extremely important that the 2228N Null 

Modem be connected in this fashion as this 

device has definite polarity and will not 

operate any other way. 

B) Connect the other TC cable supplied; one end to the 

other side of the 2228N, and the other end to other 

systems RS-232-C port. 

C) Connect the Model 5528 to a power outlet and turn the 

power switch on. 

3) Perform on-line TC diagnostic tests if available (refer 

to section 4.1) or perform on-line check (refer to 

section 4.2) 

NOTE: 

It is necessary to have 7214 or 7214-1 board 

1n Master CPU for Model 5528 to function. 
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FIGURE 2.2 MODEL 5528 COMMUNICATIONS 
CONTROLLER BACK PANEL 

2-7 



WORD PROCESSOR 

MASTER UNIT 

WORK 

STATION 

WORK 

STATION 

COMMUNICATIONS----­

CONTROLLER 

CABLE 

WORK 

STATION 

COMMUNICATIONS 

CONTROLLER 

RS-232-C CABLE 

HOST COMPUTER 

OR WORD PROCESSOR 

FIGURE 2.3 A TYPICAL BISYNCHRONOUS REMOTE CONNECTION 
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FIGURE 2.4 A TYPICAL BISYNCHRONOUS DIRECT CONNECTION 
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The pin assignments are listed in Table 2.3 with both the EIA and 

the CCITT designations given for the circuit associated with e.~r.h 

pin. Also, the signal descriptions and sources are included in the 

table. 

2.4 MODEL 5528 COMMUNICATIONS CONTROLLER SPECIFICATIONS 

TC Processor chanel Model No. 5528 (W.L. 1177-9303) 

P.C. Board Numbers: 

210-7353 Data Link TC 

210-7354 Memory 

210-7355 CPU 

210-7356 Modem/ACU Interface (RS-232) 

210-7357 TCP Current Loop (replaces 7356 PCB) 

210-7358 Voltage Regulator 

210-7359 Motherboard (Chassis) 

Height 

811 ( 22 cm) 

Width 

911 \ 23 cm) 

Depth 

19" (48 cm) 

Voltage 

llOV (220V) - switch selectable 

Power 

150 watts 

Fuse Rating 

l.5A (ll5V)/3A (230V) 
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2.5 MODEM REQUIREMENTS 

The modem, or dataset, used with the system may be rented from 

the telephone company or purchased from any one of several modem 

vendors. In either case, the telephone company must connect the modem 

to the telephone network via telephone company installed data access 

arrangement (DAA). The DAA consists of a telephone handset and a 

modem interface rented from the telephone company. Usually a modem or 

DAA is permanently wired to a wall; therefore, it should be installed 

as close as possible to the Wang Word Processing system. 

NOTE: 

Ordering of a modem for a Wang customer is not 

the responsibility of a Wang Salesman nor is 

the installation of a modem the responsibility 

of a Wang Customer Engineer. Refer to table 

2.1 for a list of the options that must be 

selected for each modem. 

The modems used at both ends of a communications line must be 

compatible. For example, if a BELL 201C type modem is used at one 

end, another BELL 201C or equivalent must be used at the other end 

(not a 201A, 208B, 202C, or 2028). The modems tisted in Table 2.2 or 

their equivalents may be used. 

The controller conforms to the nationally recognized EIA RS-232-C 

and the internationally recognized CCITI' V.24 standards for voltage 

levels and pin connections (refer to PRODUCT SERVICE TELEPROCESSING 

GUIDE, page 76). The signal polarity and the voltage of driven and 

detected signals are as follows: 

Logic Level 

0 or ON (Spacing) 

1 or OFF (Marking) 

Applied Voltage 

+8 vdc 

-8 vdc 

2-10 

Detected Voltage 

+3 to +25 vdc 

-3 to -25 vdc 

• 

• 

• 



• 

• 

• 

Four I/O Connectors 

1) Modem (RS-232-C) 

+2) Automatic Calling Unit (ACU) 

+3) Current loop 

4) Datalink coax connector. 

Status lamps 

1) Data set ready (DSR) 

*2) Communications in progress (BUSY) 

*3) Power ON 

Switch 

One data cormnunication mode, disconnect switch 

Cables 

1) A 25 foot dual co-ax cable (Part #220-0148) 

2) A 12 foot 25 pin TC cable (Part #220-0113) supplied with 

the system 

+Feature not available at this publication writing . 

*Not available on initial deliveries. 

2.6 MODEL 5528 COMMUNICATIONS CONTROLLER FRONT PANEL INDICATORS 

The front panel of the Model 5528 Communications Controller 

contains three LED indicators and one push button switch (refer to 

figure 2.5). The purpose of these items is as follows: 

D.S.R.: This LED indicates the state of the modem interface 

signal Data Set Ready (D.S.R.) at the RS-232-C 

connector. When the LED is ON, this represents the 

ON (active) state of tne D.S.R. ·signal. This signal 

MUST be ON inorder for data to be transfered over the 

couununications line . 
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D.S.R. 

0 

DISCONNECT 

0 

BUSY 
0 

POWER 
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FIGURE 2.5 MODEL 5528 COMMUNICATIONS 
CONTROLLER FRONT PANEL 
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BUSY: 

POWER: 

--- --------------------------------, 

The ON condition of this LED indicates that the 5528 

Communications Controller is either transmitting or 

receiving data over the communications line . 

The ON condition of this LED indiactes the the 5528 

Communications Controller is power-ed on. 

DISCONNECT: This switch, when depressed, will disconnect a modem 

from the telephone lines. After the telephone line 

is dropped, the D.S.R. led will turn OFF indicating 

the disconnection has been completed . 
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Bell Modem or Equivalent 

201A 

201B 

TABLE 2-1 

MODEM OPTIONS 

Options 

transmitter internally timed 

EIA interface 

with/without permanent 

unattended answer 

with/without automatic 

calling * 

half-duplex operation 

carrier controlled by 

request to send 

without New Sync 

all the options listed for 

the 201A with the 

exceptions: 

with/without alternate voice 

half/full - duplex operation 

continuous - carrier or 

carrier controlled by 

Request to send. 

-----~------------------------------------------------------------------

* At present time, Automatic Calling Unit (ACU) is not available. 
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• 201C 

208A 

• 

208B 

• 

TABLE 2-1 (CONTINUED) 

2-15 

For use with the switched 

telephone network: 

all the options listed for 

the 201A 

For use with private or 

leased lines: 

all the options listed for 

the 201B 

Request-to-Send 

Clear-to-Send delay of 

150/7/0 msec 

all the options listed for 

the 201B 

Data Set Ready ON when AL 

test button is pressed 

with/without one second 

holdover at receiver on 

line dropouts 

all the options listed for 

201A 

Data Set Ready ON when AL 

test button is pressed 



BELL MODEM 

201A 

201B 

201C 

208A 

208B 

212A 

TABLE 2-2 

SYNCHRONOUS BELL MODEMS 

SPEED (BAUD) 

2000 

2400 

2400 

4800 

4800 

1200 
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DESCRIPTION 

obsolete 

half-duplex 

(switched telephone 

network) 

half/full-duplex 

(private or leased 

lines) 

half-duplex 

(switched telephone 

network) 

half/full - duplex 

(private or leased 

lines) 

half /full - duplex 

(private or leased 

lines) 

half - duplex 

(switched telephone 

network) 

full - duplex 

(switched telephone 

network) 

this modem can 

also operate 

asynchronously 

• 

• 
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PIN 

1 

2 

3 

4 

5 

6 

7 

8 

9* 

10* 

11 

12 

13* 

14* 

15 

16* 

17 

18* 

19 

20 

21* 

22* 

23* 

24* 

25* 

EIA 

AA 

BA 

BB 

CA 

CB 

cc 
AB 

CF 

SCA 

SCF 

SCB 

SBA 

DB 

SBB 

DD 

SCA 

CD 

CG 

CE 

CH/CI 

DA 

TABLE 2-3 

RS-232-C CONNECTOR PIN ASSIGNMENTS 

CCI TT -
101 

103 

104 

105 

106 

107 

102 

109 

120 

122 

121 

118 

114 

119 

115 

124 

120 

108.2 

110 

125 

111/112 

113 

SIGNAL DESCRIPTION 

Protective Ground 

Transmitted Data 

Received Data 

Request to Send 

Clear to Send 

Data Set Ready 

Signal Ground 

Received line Signal Detector 

SOURCE 

Controller 

Modem 

Controller 

Modem 

Modem 

Modem 

Secondary Request to Send Controller 

Secondary Rec'd Line Sig. Det. Modem 

Secondary Clear to Send Modem 

Secondary Transmitted Data Controller 

Trans. Signal Element Timing Modem 

Secondary Received Data Modem 

Receiver Signal Element Timing Modem 

Select Frequency Groups Controller 

Secondary Request to Send Controller 

Data Terminal Ready 

Signal Quality Detector 

Ring Indicator 

Data Signalling Rate Selector 

Trans. Signal Element Timing 

Unassigned 

Controler 

Modem 

Modem 

Controller/ 

Modem 

Controller 

*Denotes signals not used by the Model 5528 . 
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3. BINARY SYNCHRONOUS SOFTWARE 

3.1 2780/3780 EMULATION DESCRIPTION AND SPECIFICATIONS 

The IBM 2780 and 3780 data communication terminals are stand 

alone devices used for remote data entry a~d retrieval. They allow 

the user to send large batches of IBM card image data and receive 

print or punch data in return over a telecommunications line utilizing 

IBM's Binary Synchronous Communication (BSC) procedure. The BSC 

procedure provides a set of rules for the efficient, orderily 

transmission of binary-coded data at line spee~1 up to 9600 bps. 

Wang's 2780/3780 communications emulation· software allows a Wang 

Word Processing System to communication using the 2780/3780 protocol. 

By use of the em1·lator, a Wang Word Processing System can communicated 

with any system supporting this protocol including an IBM 2780 or 3780 

terminal, a host computer supporting 2780 or 3780 devices, another 

Wang System with a 2780/3780 emulator (either a 2200 System or Word 

• Processing System), or any other device using the 2780/3780 protocol. 

• 

The Wang 2780/3780 emulation software used for the Word 

Processing System offers many features not available on a standard IBM 

2780 or 3780. Transmission of files (in the form of documents) to and 

from the system disk/diskette is automatic, thus allowing the system 

to send/receive document text data, unformatted data files, and source 

code files in computer l3nguages (e.g., COBOL, BASIC, FORTRAN, PLl). 

Local data entry directly to the sytem disk in the form of a document 

eliminates the need for keypunching. Data received by the system can 

be queued to a printer later to provide a hard copy. 

SPECIFICATION: 

Emulation: 2780/3780 Emulation. 

Package No.: Option 5595-5 (hardware and BSC software). 
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Line Discipline: 

Line Speeds: 

Connection: 

Controller: 

Cystems: 

Code 

Translation: 

Error Detection: 

Record Length: 

BSC point-to-point operation on a dial-up or 

leased private line (half-duplex). 

Up to 9600 bits per second. 

A Wang 2228N null-modem may be used for local 

connections via an RS 232-C interface for 

distances up to 100 feet at 9600 bps. 

Using Short Haul modem and private lines, 

connection of up to 5 miles can be made. 

For longer distances, Bell or equivalent type 

modems may be used on common carrier telephone 

lines. Refer to table 2.2 for a list of Bell 

modems. 

Model 5528 Communications Controller. 

Editing Station, WPlOA, WP20, and WP30. 

Reception - from EBCDIC line code to modified 

ASCII in non-transparent or transparent mode (no 

code translation takes place between two Wang 

Word Processing Systems). 

Transmission - from modified ASCII to EBCDIC line 

code in non-transparent or transparent mode (no 

code translation takes place between two Wang 

Word Processing Systems). 

CRC block checking. 

Reception - variable (up to 249 bytes including 

data link control characters). 
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Block Size: 

Record B\ocking: 

Cormnunicates 

with: 

Modes of 

Operation: 

Transmit From: 

Receive To: 

3780 Emulation: 

Transmission - 80 bytes (may be less than 80 

bytes when using 3780 emulation with space 

compression feature). 

Up to 400 bytes on 2780 and 512 bytes on 3780 

(both including data link control characters. 

Single or Multi-record blocking. 

Default is multi-record blocking. 

-Any host computer system supporting IBM 

2780/3780. 

-Another IBM 2780/3780-like device. 

-Another Wang system with 2780/3780 emulation. 

Send non-transparent mode (document from disk). 

Send transparent mode (document from disk). 

Receive non-transparent mode (document to disk). 

Receive transparent mode (document to disk) . 

System disk. 

System disk. 

With or without space compression. 

3.2 TC RELEASE 15.3T4 and 5.3T4 

3.2.1 INTRODUCTION 

This release contains Binary Synchronous (Bisync) TC, 

Asynchronous (Async) TC, and Optical Character Recognition (OCR) 

software on the COM disk. The TC Function Selection allows the user 

to select the discipline(s) that are to be used at installation. The 
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WPS, 2780, 2780v, 3780, and 3780c disciplines use Bisync software and 

require a model 5528 TC processor while the TTY and 2741 disciplines 

are use Async software and require a TC Workstation. The model 5528 

TC processor is also required for OCR operation. 

3.2.2 NULL MODEM LINE SPEEDS 

The default line speed for directly connected BSC operation using 

the Conununications Controller with a 2228N Null Modem is 2400 bps. If 

higher speeds are desired the COM lOA/20/30 disk may be changed by 

SZAP as fol lows: 

Speed Track Sector Byte Old Value New Value 

4800 bps 34 09 F7 01 80 

9600 bps 34 09 F7 01 co 

3.2.3 RECORD BLOCKING 

The 2780/3780 emulators default to multiple record blocking. If 

single record blocking is required then the COM Diskette may be 

• 

changed by SZAP as follows: • 

Connection 

2780 

3780 

3780C 

3.2.4 

Track 

34 

34 

34 

TIMEOUT LOGIC 

Sector 

oc 
oc 
oc 

Byte 

SE 

D6 

9A 

Old Value 

BO 

BO 

FO 

New Value 

90 

90 

DO 

The BSC software provides for two seperate timeouts, a short 

timeout and a long timeout. The short timeout provides the time delay 

between the transmission of a sign-on document and the next document 

to be transmitted (refer to section 3.5.1) and is also the time delay 

before a session will enter its period of inactivity (refer to section 

3.5.3). The default short timeout is for 23 seconds. The long 

timeout is the timeout the causes the active session to terminate and 
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disconnect the telephone after a specified time of inactivity. After 

the timeout runs down, a disconnect sequence code for a switched 

telephone line (DLE EOT) is automatically trane~itted to the remote 

end to disconnect the telephone connection at both ends. The default 

long timeout is forever (disabled), 

To change the default settings, the Session Control Block (SCB) 

Initial located on the COM disk may be changed by SZAP as follows: 

TIMEOUT 

short 

long 

TRACK 

35 

35 

SECTOR 

OD 

OD 

BYTE 

AO-Al 

A2-A3 

OLD VALUE 

1700 (23 seconds) 
I 

FFFF (disabled) 

To calculate the new value for either timeout (two bytes), take 

the desired timeout value in seconds and convert it from a deci~al 

number to a two byte hexidecimal number and then transpose the two 

bytes. As an example, set a timeout for 30 seconds. 30 in decimal 

equals 'OOlE' as a two byte hexidfi!cimal numbe.r and then transposing 

the two bytes the final value is 'lEOO'. 

NOTE: 

Any timeout value set over 32K seconds (high order bit is set) 

will disable that timeout. 

3.2.5 SPECIAL TRANSMIT CHARACTERS 

It is possible for the 2780/3780 emulators, during send, to 

distinguish between underlined and non-underlined characters by, 

changing the WWPS/EBCDIC Translation Table (table 3.5) by SZAP. The 

WWPS/EBCDIC Translation Table is located on the COM disk on track 31, 

sector OE (refer to table 3.5). The default setting is to convert· 

underlined characters to non-underlined characters. By changing the 

translation table, special EBCDIC hex codes can be transmitted by 

using underline characters in the document text. For example, if it 
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is desired to transmit a hex'DD' in EBCDIC, first select the 

underlined character, such as "!", to represent this EBCDIC code, In 

the modified WWPS code set (table 3.1), the "X" 1s a hex'DB' value. 

Go to the translation table and change byte DB from hex'E7' to hex 

'DD'. Now, when the character "X" is transmitted in the document 

text, a EBCDIC hex'DD' will be transmitted instead of hex'E7'. Refer 

to table 3.3 for the EBCDIC code set. 

3.3 PROCEDURE FOR LOADING COMMUNICATIONS ONTO A EDITING STATION/WP10A/WP20 

Three disks are involved in preparing for communications on a 

Editing Station, WPlOA, or WP20: a Utility Disk (currently 15.4/4.4), 

a blank new disk which will become the System Disk with 

Cormnunications, and Connnunications Master Disk called COM lOA/20 

(cprrently 15.3T4). 

NOTE: 

The COM lOA/20 Release 15.3T4 can be used with all Word 

Processing Software Releases 15.1 and above Editing 

Station or WP20 and 4.1 and above on WPlOA. 

1. Archive all documents. Make note of next available DOCUMENT and 

FLOPPY ID numbers. Remove both old System and Archive disks. 

Place a blank new disk with a write tab in the left (Archive) 

drive, and depressing the indented RESET button on the Master 

Unit. 

2. Select "CREATE SYSTEM DISK-INTTIAL IDS & FORMAT" by moving the 

cursor with the space bar, and then keying Execute twice (this 

operation will take approximately 1 minute). 

NOTE: Do not use "CREATE SYSTEM DISK - OLD IDS & FORMAT" 

3. Leave the newly created system disk in the left drive. Select 

"CHANGE IDS & STANDARD FORMAT". Follow menu instructions 

inputting document and floppy ID's noted in step 1. 
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4. Remove the Utility Disk from the right drive. 

5 . Load the COM lOA/20 Disk by placing it in the right (System 

Drive, and depressing the indented RESET button on the Master 

Uint. 

NOTE: THE COM lOA/20 DISK WILL NOT LOAD UNLESS IT HAS A WRITE 

TAB ON IT. 

6. Fill in the date and time on the start-up menu. The first set-up 

menu will now appear as shown below: 

- Network Editing 
. ' - TC Function Selection ' 

- TC System Updating 

- OCR System Updating 

- Other Functions 

"Network Editing" is not available for: this release . 

"TC Function Selection" allows the user to select the desired 

discipline(s) which will be later transferred from the COM Disk 

to the System Disk by "TC System Updating". 

"TC System Updating" allows the user to load the software for the 

selected discipline{s) onto the System Disk. 

"OCR System Updating" allows the user to load the OCR software 

onto the Systems Disk. 

"Other Functions" allows the user to access SZAP from the COM 

disk (enter 17761 as the authorized code) 

7. Select the "TC Function Selection" by moving the cursor with the 

space bar and then keying Execute. Another menu will appear as 

shown: 
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Please Select up to 3 functions: 

1 

None 

TTY Emulation 

2741 Emulation 

WPS/2780 Emulation 

WPS/3780 Emulation 

WPS/Send to 2780/3780 

2 3 

"TTY Emulation" selects software for Teletype emulation. 

11 2741 Emulation" selects software for 2741 emulation. 

"WPS/2780 Emulation" selects software for 2780 emulation and 

WPS-to-WPS connection. 

"WPS/3780 Emulation" selects software for 3780 emulation and 

WPS-to-WPS connection. 

"WPS/Send to 2780/3780" selects software for transmitting to a 

2780/3780 terminal and WPS-to-WPS connection. 

8. To select and different discipline(s), use the space bar to 

position the cursor along side the desired discipline. The 

Retur.n key allows the user to move to a different column to 

select another discipline. Up to three different selections may 

be picked. After the selections are made, key Execute to store 

the selections. The system will return to the set-up menu of 

step 6. 

9. Select "TC system Updating". the following .nenu will be 

displayed: 

- Copy Network and Software to System Disk 

- Update Network on System Disk 

- Update Network on Communications Disk 
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"Copy Network and Software to System Disk" copies the selected 

connnunications software onto the System Disk . 

"Update Network on System Disk" updates t:he selected 

communications network (connection) on the System Disk. 

Use. 

Do Not --
"Update Network on Connnunications Disk" updates the connnunictions 

network (connection) on the COM Disk. Do Not Use. ---
10. Select the first choice "Copy Network and Software to System 

Disk" by keying Execute. 

11. A prompt appears as follows: 

Insert Communications Disk in System Drive 

Insert System Disk in Archive Drive 

(This is how the disk should already be positioned at this point 

if the instructions have been followed correctly. The COM lOA/20 

disk should be in the right (System) drive and the newly created 

system Disk should be in the left (Archive) drive. 

12. If the disks are positioned properly then key Execute. The 

movement of the Communications software onto the new System Disk 

should take less than one minute. 

13. The Editing Station/WP10A/WP20 System Disk in the left drive now 

contains communications software. Remove it and label it "System 

Disk 15.4/4.4 with BSC COM 15.3T4. 

14, The new system Disk with COM may now be pla.ced in the right 

(System) drive, and the system can be initialized by depressing 

the indented RESET button on the Master . 
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NOTE: 

The Communications Software takes up some of the available 

document space on the System Disk, and thus the "disk 

space message" at the bottom of the main menu will state 

that the disk is 23% to 28% full with 0 documents depend­

ing on the discipline(s) selected. 

15. Refer to 2780/3780 TC OPERATING INSTRUCTIONS in section 3.5 for 

operational procedures concerning the Communication Feature. 

3.4 PROCEDURE FOR LOADING COMMUNICATIONS ONTO A WP30 

Two disks are involved in preparing for communications on a WP 

30: a Utility Disk (currently 5.4), and a Conununications Master Disk 

called COM 30 (currently 5.3T4). 

1. 

NOTE: 

The COM 30 Release 5.3T4 can be used with all 

Word Processing Software Releases 5.1 and above. 

ARCHIVE ALL DOCUMENTS. This is imperative as this procedure 

involves initializing the System Disk. It is the customer's 

responsibility to archive all documents of value. Make note of 

next available DOCUMENT and FLOPPY ID numbers. Remove any 

Archive disks in the Archive Drive. Load the Utility Disk by 

placing it in the Archive drive, moving the indented Utility Load 

Toggle Switch (located in the air vents on the front of the 

Master) to the UP position, and depressing the indented RESET 

button on the Master Unit. 

2. Select "INITIALIZE SYSTEM DISK" by moving the cursor with the 

space bar, and then keying Execute twice (this operation will 

take a few minutes). 

3. Select "CHANGE IDS & STANDARD FORMAT". Follow menu instructions 

inputting document and floppy !D's noted in step 1. 
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4. Remove the Utility Disk from the Archive drive . 

5. Load the COM 30 Disk by placing it in the Archive drive, check 

that the indented Utility Load Toggle Switch is still up, and 

depress the indented RESET button on the Master Unit. 

NOTE: THE COM 30 DISK WILL NOT LOAD UNLESS IT HAS A WRITE TAB 

ON IT. 

6. Fill in the date and time on the start-up menu. The first 

set-up menu will now appear as shown below: 

- Network Editing 

- TC Function Selection 

- TC System Updating 

- OCR System Updating 

- Other Functions 

"Network Editing" is not available for this release . 

"TC Function Selection" allows the user to select the desired 

discipline(s) which will be later transferred from the COM Disk 

to the System Disk by "TC System Updating". 

"TC System Updating" allows the user to load the software for the 

selected discipline(s) onto the System Disk. 

"OCR System Updating" allows the user to load the OCR software 

onto the System Disk. 

"Other Functions" allows the user to access SZAP from the COM 

disk (enter 17761 as the authorized code) 

7. Select the "TC Function Selection" by moving the cursor with the 

space bar and then keying Execute. Another menu will appear as 

shown: 

3-11 



Please Select up to 3 Functions: 

None 

TTY Emulation 

2741 Emulation 

WPS/2780 Emulation 

WPS/3780 Emulation 

WPS/Send to 2780/3780 

"TTY Emulation" selects software for Teletype emulation. 

"2741 Emulation" selects software for 2741 emulation. 

"WPS/2780 Emulation" selects software for 2780 emulation and 

WPS-to-WPS connection. 

"WPS/3780 Emulation" selects software for 3780 emulation and 

WPS~to-WPS connection. 

"WPS/Send to 2780/378011 selects software for transmitting to a 

2780/3780 terminal and WPS-to-WPS connection. 

8. to select the different discipline(s), use the space bar to 

position the cursor along side the desired discipline. The 

Return key allows the user to move to a different column to 

select another discipline. Up to three different selections may 

be picked. After the selections are made, key Execute to store 

the selections. The system will return to the set-up menu of 

step 6. 

9. Select "TC System Updating". The following menu will be 

displayed: 

- Copy Network and Software to System Disk 

- Update Network on System Disk 

- Update Network on Couununications Disk 
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"Copy Network and Software to System Disk" copies the selected 

communications software onto the System Disk . 

Update Network on System Disk" updates the selected 

communications network (connection) on the System Dis~. 

Use. 

Do Not --

Update Network on Communication Disk" updates the communications 

network (connection) on the COM Disk. Do Not Use. ---
10 Select the first choice "Copy Network and Software to System 

Disk" by keying Execute. 

11. A prompt appears as follows: 

Insert Conununications Disk 1n Archive Drive. 

(this is where the COM 30 disk should already be positioned at 

this point if the inptructions have been followed correctly . 

12. If the disk is positioned properly then key Execute. The 

movement of the Communication software onto the initialized 

System Disk should take less than one minute. 

13. 

14. 

The WPS 30 System Disk is now updated with the latest release 

the Word Processing Software (currently 5.4), and the latest 

Communications Software (currently 5.3T4). 

The new System Disk with COM may now be initialized by moving 

indented Utility Load Toggle Switch to the DOWN position, and 

depressing the indented RESET button on the Master Unit. 

NOTE: 

The Connnunications Software takes up some of the available 

document space on the System Disk, and thus the "disk 

space message" at the bottom of the main menu will state 

that the disk is 1% full with 0 documents. 
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15. At this point, the documents which has been archived can now be 

retrieved to the System Disk. 

16. Refer to 2780/3780 TC OPERATING INSTRUCTIONS in section 3.5 for 

operational procedures concerning the Communication Feature. 

3. 5 BSC EMULATOR OPERATING INSTRUCTIONS 

3.5.1 PREPARING TO SEND OR RECEIVE DOCUMENTS 

Successful communications with another site can he achived if a 

few preliminary steps are taken before going on-line: 

1) Make sure the Model 5528 Communications Controller's power switch 

is ON. This can be verified by observing the POWER light located 

on the lower right-hand corner of the 5528. Communications, like 

printing, occurs as a background activity, and as such there are 

no operator prompts to alert the user that unit's power is off. 

2) Check that the scheduled connection will be compatible with the 

requirements of the other site. Some considerations are: 

A) Choose the proper connection either WPS, 2780, 2780v, 3780, 

or 3780c, to match the line discipline used by the other 

end. Mismatches can cause unpredictable results. 

B) Check that the other site supports the following operating 

parameters (refer to section 3.1) 

- half-duplex mode 

- line speeds up to 9600 bps 

- EBCDIC line code (non-WPS connection) 

- transparent or non-transparent data 

- transmited record length of 80 bytes 

- variable received record length (up to 249 bytes) 
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- maximum block size of either 400 bytes for 2780 

or 512 bytes for 3780 

- either single or multi-recor~ blocking (multi-record 

blocking is standard) 

3780 emulation with or without space compression 

C) If modems are used, ensure that the modems at both end of 

the connection are c0111patible types. Refer to Section 2.5 

3) If used, verify the correct telephone number and sign-on 

procedure for the remote site. 

4) Prepare the documents to be transmitted in advance keeping in 

mind that certain format restrictions may be imposed by the line 

connection, 

There are no format restrictions for document connnunications to 

other Wang Word Processors using WPS connections. Usually, 

computer documents containing JCL, source code, or card image 

data should have an 80-character format line, and each "line" or 

"card image" should be terminated by keying RETURN in position 80 

or less. However, since each line is sent as a card image 

whether terminated by a RETURN code or not, text documents for 

2780, 3780, or 3780c connections need no special editing if an 

80-character (or less) format line is used. If longer format 

lines arc used with the horizontal scroll option, the document 

should he sent in transparent mode if the host computer supports 

this alternative. If these documents are sent in non-transparent 

mode, all the characters from the Slst position on will NOT be -
sent (refer to section 3.9.S). 

5) A sign-on document should have a slash followed by an asterisk in 

the comments line of the document surmnary as illustrated here: 
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DOCUMENT SUMMARY 

Document ID: OOlOB 

Document Name: Sign-on Card Image 

Operator: PW 

Author: ESW 

Comments: I* 

If I* appears in the comments line, a time delay automatically 

follows transmission of the document to allow host verification of the 

required sign-on information, thereby ensuring against loss of 

subsequent transmission from the Wang Word Processor. A typical 

sign-on document contains only one line of text in precise positions 

within the line, as illustrated here: 

l*SIGNON REMOTE 62 ABCPQXYZ 

Position 1 Position 16 Position 28 

If the sign-on document is incorrect, the host will generally 

send no response and will sometimes drop the line connection. 

6) Any document to be sent in transparent mode during a 2780, 3780, 

or 3780c connection to a host computer) should have two slashes 

1n the comment lines as follows: 

DOCUMENT SUMMARY 

Document ID: 

Document Name: 

Operator: 

Author: 

Comments: 

0093G 

Status Report JMS-58 

Pw 

J. M. Snow 

II 
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7) 

In transparent mode, all internal Wang Word Processor codes are 

transmitted, including format lines and screen graphics; however, 

adjustments to the host computer software may be required if the 

host computer is to process the document. Documents received in 

the transparent mode will also have a II in the conunents field. 

~1en sending documents to a computer, a sign-on document is 

usually needed first; also, special JCL (Job Control Language) 

documents may need to go between other documents. This 

information must be furnished to an operator by the person 

responsible for coordinating conununications with the remote 

facility. 

3.5.2 SCHEDULING A TELECOMMUNICATIONS SESSION 

The entire operating instructions for running a communications 

session consists of simply selecting the Teleconununications item on 

the WPS Main Menu, and then filling out three brief Menus which are 

specifically related to TC . 

PROCEDURE: 

1. Begin with the main menu--

W,~NG WORD PROCESSING SYSTEM 

Please select next activity: 

Edit Old Document 

Create New Document 

Print Document 

Special Print Functions 

Document Index 

Document Filing 

* Telecommunication 

<tther Functions 

Select 'Telecommunications' and touch EXECUTE. 
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2. When the telecommunication menu appears--

Select Teleconununications Action 

* Schedule a Telecommunication Session 

Cancel a Telecommunication Session 

Display Telecommunication Session Request 

Display Telecommunication Session Summary 

Display Telecommunication Connections 

accept the default choice, as shown, and touch EXECUTE. 

3. The following display now appears: 

Schedule a Telecommunication Session 

Session: 

Connection: 

0003A 

......... -
(An ID is supplied by the system; the cursor indicates an 

operator entry is required for the connection.) 

The following connections are valid for Release 15.1T2 or S.1T2 

of the COM Disk: 

Connection 

Name 

WPS 

Restrictions 

Requires bisynchronous 

hardware (Model 5528) 

and 2780 or 3780 emulation. 

3-18 

Purpose 

For connections to other Wang 

Word Processors--codes re­

presenting document format 

lines, screen graphics, IDs 

and authors' names are 

exchanged. 

• 

• 

• 



• 

• 

• 

2780 

2780v 

3780 

3780c 

TTY 

274lt 

274lh 

Requires bisynchronous 

hardware (Model 5528) 

and 2780 emulation. 

Requires bisynchronous 

hardware (Model 5528) 

and Send to 2780/3780 

software. 

Requires bisynchronous 

hardware (Model 5528) 

and 3780 emulation. 

Requires bisynchronous 

hardware (Model 5528) 

and 3780 emulation. 

Requires asynchronous 

hardware and TTY emulation. 

Requires asynchronous 

hardware and 2741 emulation. 

Requires asynchronous 

hardware and 2741 emulation. 

For connections to host 

computers or non-Wang word 

processors using the 2780 

protocol. 

For connections to 2780 

terminal. 

For connections to host 

computers or non-Wang word 

processors using the 3780 

protocol (without 

compression). 

Includes 3780 compression; 

otherwise, same as 3780 

connections . 

For connections to host 

computers or compatible 

terminals using the Teletype 

protocol. 

For connections to host 

computers using the IBM 2741 

protocol. 

For connections to compatible 

terminals using the IBM 2741 

protocol. 

~~ determine which connections are possible, go to the 

telecommunications menu and select "Display Telecormnunication 

Connections". A list of all the possible connections will be displayed 

even if they weren't selected. 
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4. 

CONNECTION SUMMARY 

Connection Channel/ Telephone 

ID Class Number Discipline 

WPS ••.•. , 1 I I I I I I I I I I I I I I Electronic Mail 

2780 ..... 1 I I I I I I I I It I It I 2780 Emulation 

3780c .... l ......... ' .... 3780 Emulation 

3780 ..... 1 I I I I I I I It t I I I I 3780 Emulation 

TTY ••.• I' I I I It I I I It I I I I TTY Emulati.on 

2780v .... 1 I I I I I I I I It I I I I 2780 Emulation 

274lh ...• I I I I I I It I I I I I I 

274lt .... I I I I I I I I I .. I I I I 

Enter WPS, 2780, 2780v, 3780, or 3780c, depending upon which 

protocol is suitable for the remote facilityP-as illustration, 

the next step assumes that 2780 is the choice made here. 

After a connection name is entered in step 3, the display expands-

Schedule a Telecommunication Session 

Session: 0003A 

Connection: 2780 

.... Baud 2780 EMULATION 

DIAL. I ••••••••••• I I ••••• 

DOCID TRANSMIT DOCUMENT NAME 

..... -
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5. 

Queue Session Request 

at tail of queue 

at head of queue 

for 

For a receive-only session, no document ID need be specified; 

touch EXECUTE and go to step 6. Otherwise, enter the first 

document ID. The corresponding document name is displayed for 

operator verification. If an incorrect document ~ame is shown, 

position the cursor and enter the correct ID over the incorrect 

ID. Repeat the ID entry process until the last document (or a 

maximum of six documents) is listed. Next, consider the 'Queue 

Session Request' portion of the display. Normally, the session 

being scheduled should go to the tail of the queue (the default 

condition); however, if desired, touch RETURN to move the cursor 

from the DOCID list to the queue default condition and then use 

the space bar to select the 'head of ~ueue' alternative. (The 

time of day specification is not supported by software Release 

15.3T4/5.3T4) Finally, touch EXECUTE . 

The main menu reappears and the scheduled session is logged into 

the session queue automatically. If additional documents are to 

be sent .!.? the same remote facility, repeat step 1 through 4 as 

often as necessary to specify all the documents. 

6. To check what was scheduled for a particular active or ready 

session, go to the telecommunications menu and select "Display 

Telecommunication Session Request". Enter in the session I.D. 

number and the system will display: 

Session ID: 0003A 

Connection 2780 
Baud 
Telephone 
Doc id 
OOOlA 
0002A 
0003A 
OOOSA 
0007B 
0009N 
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If the displayed session is a receive only session, then there 

will be no document I.D. number displayed under Docid. 

7. When convenient, use the modem telephone to initiate a connection 

with the remote facility. (see section 3.5.5) 

3.5.3 

If null modem connection is used, the document entered will 

transmit immediately. 

THE BACKGROUND ACTIVITY 

Connnunications sessions remain in the session queue until a 

telephone conneLtion between the Wang Word Processor and a particular 

remote site is established. Then, the connnunicJtions controller 

begins with the session currently at the head of the queue. If the 

remote facility is r~ady to ~end documents to the local Wang Word 

Processor, reception may occur first. After the last document in the 

list is sent, the controller switches to the receive mode and w'lits 

approximately 23 seconds to allow reception to begin. Received 

documents are assigned the next available document I.D. number 

automatically by the system. If reception does not begin during the 

timeo•1t interval (short timeout), the controller examines the session 

queue. If another session is ready in the queue, the cont-,ller 

automatically cancels the current session and handles the ~ext 

session. On the other hand, if no other sessions are ready in the 

queue, the controller does not cancel the current sessio~. Instead, 

as long as the telephone connection continues, the last ses" on 

remains active and rec~ption can occur at any time un;·'dS an operator 

manually cancels the session as describ~d in Section 3.5.7 or if the 

long timeout is active as described in section 3.2.4. 

3.5.4 CHECKING THE SESSION QUEUE 

To check the session queue, proceed as follows: 

1. From the main menu, select '·c>lecommm11.L'ltions' and touch 

EXECUTE: 
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------ -----------------------------------, 

WANG WORD PROCESSING SYSTEM 

Please select next activity: 

Edit Old Document 

Create New Document 

Print Document 

Special Print Function 

Document Index 
' Document Filing 

* Telecommunications 

Other ~·unctions 

2. When the telecommunications menu appears--

Select Telecommunications Action 

Schedule a Telecouununication Session 

Cancel a Telecommunication Session 

Display Teleconununication Session Request 

* Display Telecommunication Session Sununary 

Display Telecommunication Connections 

Select 'Display Telecommunication Session Summary' and touch 

EXECUTE. 

3. Now a summary of the currently queued sessions appears. In 

the following sample summary, an active, ready and abort 

session are in the channel 1 queue . 
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Session Summary 

Channel/ Session Connection Status 

Class ID ID 

1 0016A 2780 Active 

1 0018A WPS Ready 

1 0017A 2780 Abort 

The Channel/Class refers to the setting of the Channel I.D. 

switches, (refer to section 2.3.3) at the present time, only one 

channel (#1) per Word Processing system is supported. 

The status of a session can be Active, Ready, or Abort. The 

active session is the current session that the couununications 

controller is handling. The ready session(s) are the sessions which 

will be actived when the present active session is finished. The 

Abort status indicates that a session was prematurely aborted and 

cancelled by the system (refer to section 3.5.8). Even though the 

aborted sessions have been cancelled and will never become active 

again, their status remains in the sessioa summary at the bottom of 

the queue until the system is reset or until they are manually 

cancelled by the operator (refer to section 3.5.7). 

After viewing the summary, touch CANCEL to return to the main 

menu. 

3.5.5 ESTABLISHING A CONNECTION 

After scheduling one or more sessions for a particular facility, 

an operator is ready to use the modem telephone to initiate a 

connection with the remote site. A typical procedure follows: 

1. Depress the Talk button on the modem telephone. 
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2. Lift the handset from its cradle; then, dial the number of 

the remote facility. If a busy signal is heard, replace the 

handset and try again later. Otherwise, there are two cases 

to consider--

3.5.6 

If the modem at the remote facility has an automatic 

answering capability, the device usually responds 

promptly and a high-pitched sound replaces the ringing 

signal. In such a case, depress the Data button on the 

modem telephone; then, replace the handset in the 

cradle. Small signal lights on the modem should indicate 

action at the beginning of the session; however, the 

modem signal lights may not show changes for periods of 

20 seconds or longer even when there is no difficulty 

with the connection. 

If a person responds at the remote facility, leave the 

modem telephone in Talk mode, Ask the person whether the 

remote site is ready to receive or send documents to the 

Wang Word Processor. (If another Wang Word Processor is 

at the remote site, remind the remote operator that a 

session must be scheduled to receive or transmit 

documents.) Whe~ the remote site is ready, depress the 

Data button on th~ modem telephone and replace the 

handset in its cradle. 

VERIFYING SUCCESSFUL COMMUNICATIONS 

Since document transmission and reception are background 

activities, an operator may wish to det1~rmine whether t1:-ansmission or 

reception has occurred. From the session queue, as described in 

Section 3.6.4, an operator can check the status of a scheduled session 

and assume that successful transmission has occ~rred if the session no 

longer appears in the session summary. On the other hand, to obtain 

an index of documents received during communications sessions 

operating with the 2780, 3780, or 3780c protocols proceed as follows: 
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1. From the main menu, select 'Document Index' and touch 

EXECUTE. 

2. When the following display appears--

DOCUMENT INDEX 

Please choose one from each column: 

LOCATION: WHICH ONES: AUTHOR/OPERATOR NAME 

* System Disk All 

Archive Diskette * By Author TC .................. 

Printers By Operator 

In Use (Enter TC here.) 

Recovered 

accept the column 1 default choice 'System Disk' and touch 

RETURN to move the cursor to the next column. Use the space 

bar to chose 'By Author' in column 2; then, touch RETURN to 

move the cursor to column 3. Enter the code TC as the 

desired author, and touch EXECUTE. 

3. An index, such as the following sample appears--

DOC ID 

0178G 

0185G 

0188G 

NAME 

Telecommunications 

Telecommunications 

Telecommunications 

OPERATOR 

TC0003A 

TC0004A 

TC0007A 

AUTHOR 

TC 

TC 

TC 

Column 1 shows the ID (received documents follow the ID 

sequence of created documents). Column 3 shows the session 

identifier code, with the prefix TC and the number of the 

session during which reception occurred. Document and 

author names are fixed, as shown. 
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Documents received during WPS sessions retain the document and 

author names used at remote sites; however, the operator identity is 

replaced by a 16-character code which begins with the prefix TC, 

followed by the session ID, followed by a period, followed by DOC, 

followed by the document ID used at the remote site--e.g., 

TC0006A.DOC0187G denotes reception of document Ol87G during session 

0006A. In step 2, choose 'All' to obtain an index with such codes. 

3.5.7 CANCELING A SESSION 

The last session in the session queue is not cancelled 

automatically by the system following a timeout after transmission of 

the last document, thereby allowing document reception to occur as 

long as the telephone connection continues, unless the long timeout is 

active (refer to section 3.2.4). However, to avoid excessive computer 

and telephone connection charges, an operator may wish to terminate 

the last session if no new session is to be scheduled for an extended 

period of time. If so, the currently active session should be 

cancelled by an operator before manually terminating the telephone 

connection; otherwise, the system interprets the disconnect as a line 

malfunction and aborts the session. Since a list of aborted sessions 

appears in the session suuanary, manual cancellation of any active 

session terminated by an operator's choice keep the session surmnary as 

brief as possible. Sessions that have a status of "Ready" or "Abort" 

can also be cancelled in the same fashion. 

To cancel a session, proceed as follows: 

1. From the main menu, select 'Teleconnnunications' and touch 

EXECUTE . 
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2. When the telecommunications menu appears--

Select Telecommunications Action 

Schedule a Telecommunication Session 

* Cancel a Telecommunication Session 

Display Telecommunication Session Request 

Display Telecommunication Session Summary 

Display Telecommunication Connections 

select 'Cancel a Telecommunication Session' and touch 

EXECUTE. 

3. Then, a prompt appears below the menu--

3.5.8 

4. 

Please enter Session ID: ..... 

Respond by entering the ID number and touching EXECUTE. 

After the connection name is displayed, touch EXECUTE again. 

The specified session is now cancelled, and the main menu 

reappears automatically. 

ABORTED SESSIONS 

A session may be aborted for one of the following reasons: 

an operator initiates a connection with a remote facility, 

but the connection fails after that data button on the modem 

telephone is depressed. 

a telephone line malfunction occurs after a connection has 

been established. 

an operator disconnects the modem telephone without manually 

canceling the session beforehand. 
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If document transmission or reception is inprogress when a 

session is aborted, an incomplete operation occurs. Any document 

whose reception is interrupted is identified by a pound-sign (#) 

placed in the third position of the comment line in the document 

summary. (Refer to section 4.5.2 to determine why the session was 

aborted). 

3.6 SOFTWARE CORRECTIONS AND IMPROVEMENTS 

1. Problems with using Center Codes in documents 

transmitted/received in non-WPS connections are corrected. 

Previously unpredictable results could occur if Center Codes were 

used, 

2. 

3. 

Documents received during a 3780 or 3780c connection will not 

have extra blank lines (Carriage Return Codes) generated. 

The situation where the session is cancelled by the receiving 

station is now detected and causes the session at the 

transmitting station to be aborted. Previously if the 

transmitting station failed to react tc this situation, the 

documents being transmitted would remain "IN USE" until either 

the session was manually cancelled by the operator or the system 

was reset. 

4. The Line Drop condition (DSR goes off) is now detected and aborts 

the session even when no activity has ocurred on the line. 

5. An illegal received character will be stored in the document as 

two underlined hex digits representing the received value. 

6. The Author field of documents received during a non-WPS 

connection will be "TC". This facilitates !:?earching the document 

index. 

7. Document to be transmitted in a session which 1s cancelled before 

it becomes active will not be left "IN USE" . 
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8. Documents received during a non-WPS connection will have the 

system default print menu parameters. 

9. Duplication of data in documents which are aborted while being 

received is eliminated. 

10. Several code translations are changed for compatibility with the 

IBM ink-jet printer. 

11. The default rate for the null modem is changed from 4800 baud to 

2400 baud. 

12. Corrected problem that if line transmission problems occur, the 

software will respond to the transmitting stations ENQ as if it 

were a line bid with a ACKO instead of treating it as a request 

to re-transmit the previous response. If the ACKO is the 

incorrect response, then the transmitting station will abort its 

session after 15 re-transmissions. 

13. Corrected problem that documents containing format lines with 

either 114 (Q), 112 (H), or 1-112 (W) vertical spacing codes 

could be transmitted only in the WPS connection (system will 

transmit junk continuousily i~ other connections). 

14. Corrected problem when using either the WPS or 2780 II 
connection, if the text of a document to be transmitted contained 

an inserted format line, then when the document is received by 

another WWPS it is possible that a format character could be 

inserted into the document text. 

15. Aborted sessions now appear in the Session Summary with Status = 

Abort and can be manually cancelled by the operator. Documents 

which have not been sent when the session was aborted will remain 

"In Use" until the session is cancelled. 
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16. A new connection, 2780v, is provided to send variable length 

printer records (with escape sequences) to a 2780 terminal . 

17. A problem caused when the disk becomes full has been corrected. 

This problem could cause a work station to blow up after the TC 

encountered a disk full condition, 

18. Disconnect logic has been added. If a session terminates and the 

next session queued is for a different connection (or there is no 

session queued), the TC issues a disconnect both for itself and 

to the remote end. There is a field in the Session Control Block 

which can be zapped to cause the session to terminate after a 

specified time of inactivity. Use of this feature prevents the 

telephone connection from being held longer than necessary. 

19. It is now possible, during send, to distinguish between 

underlined and non-underlined characters by zapping the 

WWPS/EBCDIC Translation Table. 

20. A problem caused by compressing more than 63 spaces in 3780 

compress mode has been corrected, 

21. A problem caused when a received document end in the last byte of 

a sector has been corrected. This problem caused the work 

station to blow up in the editing of the document. 

3.7. SOFTWARE RESTRICTIONS 

1. When data is transmitted in transparent mode from a host computer 

to a WWPS, invalid documents will be created unless the computer 

supplies all WPS required control information (e.g. Format, 

etc.). This means that, in general, punch output is not 

supported. An exception occurs when the computer simply returns 

a document that it has received transparently. 

2 . Incompatible disciplines (e.g. 2780 sending to WPS) causes 

invalid documents to be created. 
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3. In preparing a disk for TC on a system 20, do not use the "Create 

Systems Disk Using Old ID' s and Format" function. Instead use 

the "Create Systems Disk - Initial ID' s and Format" function. 

This also applies for Async. 

4. Precautions must be taken to insure that the System Disk 

(primarily Editing Station/WP10A/WP20) is not completely 

filled-up while receiving a document that is too large for the 

remaining space. The receiving system will abort the session and 

unpredictable results may occur. 

5. In the non-transparent transmission mode only software doesn't 

allow for transmission/reception of horizontal scroll documents 

that contain more than 80 characters per line. Received 

documents are automatically assigned a horizontal format of 80 

characters per line. Documents with more than 80 characters per 

line are truncated at 80 characters with the truncated 

information not transmitted. 

3.8 ERROR MESSAGES ISSUED DURING TC SYSTEM UPDATING 

The following codes are used to indicate during which opera­

tion( s) a message might be issued: 

1 COPY NETWORK AND SOFTWARE TO SYSTEMS DISK 

2 UPDATE NETWORK ON SYSTEMS DISK 

3 UPDATE NETWORK ON COMMUNICATIONS DISK 

ERROR: CANNOT READ/WRITE DISK IN ARCHIVE DRIVE 
(1, 2, 3) 

ERROR: CANNOT READ/WRITE DISK IN SYSTEM DRIVE 
(1, 2, 3) 

ERROR: CANNOT READ/WRITE SEALED DISK 
(1, 2, 3) 

ERROR: NO COPY -- CLEAR DOCUMENT AREA 
(1) 
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All the documents on the Systems disk must be archived (using 
standard procedures) before retrying the operation . 

Note: If the Systems disk had TC software and a network prior to 
~operation, they are lost. 

ERROR: NO COPY/UPDATE -- UPDATE SYSTEMS DISK TO REV. XXXX 
Cl, 2, 3) 

The label of both the Conununications disk and the Systems disk, 
located at track 0 -sector O, has a 4 character revision field at 
byte offset SC. The above message is issued if the two revision 
fields are not compatible. To be compatible, the 1-st, 2-nd, and 
4-th characters must be identical. (The revision displayed in 
the message is that of the Communications disk). 

F.RROR: NO UPDATE -- NEED MORE SPACE 
(2) 

There isn't enough space on the Systems Disk for the network to 
be copied from the Communications Disk, so space should be made 
available by archiving documents. Because there are no restric­
tions on the placement of the network, one may archive 1 or 2 
documents at a time (using standard procedures) and retry the 
operation until it succeeds. 

Note: If the Systems Disk has a network prior to the operation, 
Tils lost. 

ERROR: SYSTEMS DISK MUST HAVE TC SOFTWARE 
( 2' 3) 

The selected operation can be performed only if the Systems disk 
already has TC software. The Systems disk label, at track 0 -­
sector 0, has a TC flag at byte offset lD. If the Systems disk 
has TC, then flag = FF; otherwise, flag = 00. 

SORRY, TC SYSTEM UPDATING ALREADY IN PROGRESS 
Cl, 2, 3) 

Only one work station can perform a TC maintenance operation at 
any given time. 

3.9 BSC DATA TRANSLATIONS 

3.9.1 lNTRODUCTION 

The Wang Wvr.d Processing System (WWPS) has a comprehensive 
teleconununication system which enables it to transmit and receive 
stored documents between its system disk and eitner another WWPS or a 
host computer/compatable terminal. This section describes how the code 
translation is done between the WWPS stored data code set (modified 
ASCII) and the EBCDIC code set whirh is used in emulating an lbM 2780 
or an IBM 3780 Remote Job Entry (RJE) terminal. 
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3.9.2 DATA TRANSLATIONS 

The final form of the .ata to be transmitted from the WWPS 
depends on the telecommunication connection which was scheduled. If 
data is to be transmitted between two WJPS's (connection= WPS), no 
code translation is performed on the stored WWPS document text. If the 
data is to be transmitted from a WWPS to host computer system or a 
compatable terminal using IBM Binary Synchronous Communi'cations (BSC) 
terminal emulator protocol, then the final form of the data to be 
transmitted from the WWPS depends on whether tne delta is to he 
transmitted in transparent mode or non-transparent mode. In 
transparent mode {connection = 2780 or 3780 and // entered in the 
first two characters of the document comment field), all WWPS document 
control characters are translated into EBCDIC code set and 
transmitted, In non-transparent mode (connection= 2780, 2780v, 3780, 
or 3780c), the non-transparent code translation into EBCDIC code takes 
place. 
WWPS-to-WWPS 

STORED TRANSMITTED/RECEIVED 

WWPS NO CODE TRANSLATION WWPS 
DOC. !-------------------------------------------------------! DOC. 
CODE CODE 

WWPS-to-HOST (TRANSPARENT) 

STORED TRANSMITTED/RECEIVED 

WWPS CODE TRANSLATION lTRANSPT.! 
DOC. !-----------------------------------------------------! EBCDIC 
CODE 

WWPS-to-HOST (NON-TRANSPARENT) 

STORED 

WWPS 
DOC. 
CODE 

3.9.3 

CODE 
TRANSLATION 

!--------------------! 
! 

WWPS 
INTERM 

CODE 

WWPS-to-WWPS DATA FORMAT 

CODE 

TRANSMITTED/RECEIVED 
CODE 

TRANSLATION 
!--------------------! 

NON-TRANSPT. 
EBCDIC 

CODE 

For this connection (connection= WPS), no code translation is performed 
on the stored WWPS document text. Data is transmitted in 256 byte sector image 
records containing document text codes exactly as they appear in the document. 
This makes available to the other WWPS all document text data containing: 

The complete WWPS document character set 
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3.9.4 

Underscore information 
Subscripts and superscripts 
Formats and page-break formats 
Centered heading 
Indented paragraphs 
Decimal aligned numbers 
Merge and Don't Merge codes 
Stop codes 
Operator notes 

WWPS-to-HOST TRANSPARENT DATA FORMAT 

For this connection (connection= 2780 or 3780 with // entered in the 
document comment field), the stored WWPS document text is translated into 
EBCUIC according to the WWPS STANDARD/INTERMEDIATE to EBCDIC-DP Code 
Translation Table (see table 3.5). Data is transmitted in 80 byte card image 
records containing document text codes exactly as they appear in the document, 
with the following exceptions: underscored charac·ters are converted to 
non-underscored characters (unless they are redefined as described in section 
3.2.5) and Don't Merge codes are effectivily removed. This makes available to 
the host computer all document text data containing: 

The complete WWPS document character set 
Subscripts and superscripts 
Formats and page-break formats 
Indented paragraphs 
Decimal aligned numbers 
Merge codes 
Stop codes 
Operator notes 

Data is received in reverse fashion with the received EBCDIC data being 
translated into WWPS STANDARD code according to the EBCDIC-DP to WWPS 
STANDARD/INTERMEDIATE Code Translation Table (see table 3.4). 

3.9.5 WWPS-to-HOST NON-TRANSPARENT DATA FO~MAT 

3 • 9 • 5 • 1 GENERAL 

For this connection (connection= 2780, 2780v, 3780, or 3780c), the stored 
WWPS document text is converted into non-transparent data format in a two-step 
process. First, the stored WWPS document text (see table 3.1) is translated 
into WWPS Intermediate code (see table 3.2) according to a WWPS Intermediate 
code translation table. The format of the data is also converted from a string 
of characters into a sequence of variable-length records whose format is 
independent of the transmission protocol. Finally, the data contained in these 
intermediate records is translated into EBCDIC according to the EBCDIC code 
translation table (see table 3.5) and is formated into 80 character 
transmission records. In the case of 3780 emulation using space compression 
(connection= 3780c), the transmission records may contain less than 80 
characters • 
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1. q. 5. 2 INTERMEDIATE DATA FORMAT 

The intermediate records are print/display line images, and contain in 
3ddition to the text data a vertical function code which specifies the 
vertical paper advancement to occur following printing a record. The vertical 
function code is derived from a combin<' ~ion of the vertical format code (0, 1, 
2, 1, Q, H, or W) obtained from the preceeding document format and the removal 
of blank records which follow the record associated with vertical function 
code. It may contain the following values: 

Vertical 
Function 

Code 

X'OO' 
XI 01 1 

X'02' 
X'OO' 

X' 7F' 
X'FC' 
X'FD' 
X'FE' 
X'FF' 

Printer Function 

No Paper Advancement 
Space 1 line after print 
Space 2 lines after print 
Space 3 lines after print 

Space 127 lines after print 
Space 1/4 line after print 
Space 1/2 line after print 
Space 1-1/2 lines after print 
Form Feed 

Both the stored document text and the intermediate record text are coded 
in a modified version of ASCII (see tables 3.1 and 3.2). In both cases an 
8-bit character code consists of a 7-bit modified ASCII character and a 
additional bit (high-order bit) used to indicate underscoring of graphics. 
Data is translated between the intermediate and document codes with all codes 
being unchanged except for the following: 

WWPS WWPS 
Character Document Intermediate Record 

Code Code 

CTR XI 01 1 Deleted 
CR X'03' Deleted 
IT X'04' Deleted 
DAL X'OS' Deleted 
HIT X' 06' Deleted 
PG X'86' Deleted 
DMG X'8D' X'OO' 
Underscore X'AO' X'06' 

The translation of the above codes results in the high-order bit of the 
code only being used to represent underscoring of a non-blank graphic 
character. 
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3.9.S.3 DOCUMENT TO INTERMEDIATE TRANSLATION 

The intermediate records are created for transmission from WWPS document 
text according to the following rules: 

Formats are deleted. The most recent format is retained by translation 
logic to control the translation of the text data which follows the 
format, and to supply a value for the record's vertical format code, 

Note codes defining the beginning of a operator note, the text that 
follows, and either the Carriage Return code or the Note code that ends 
the operator note, are deleted. 

Document text is adjusted to appear as it would be if printed, with each 
print line image becoming a record. Center codes, Decimal Align codes, 
Horizontal Tab and Indent Tab codes are replaced by a string of spaces to 
make the record appear as it would if printed. Each record following an 
Indent Tab code, but preceeding a Carriage Return code, begins with a 
string of spaces to indent the text as defined by the Indent Tab code. 
Carriage Return codes are deleted. 

Document text codes are translated into intermediate record text codes 
(only underscore and Don't Merge characters are actually translated). 
Subscript, Superscript, Stop, Merge, and Don't Merge codes remain in the 
data with the other WWPS control codes having been removed. 

3.9.5.4 TRANSMIT DATA TRANSLATION 

EMULATING A 2780/3780 

When the WWPS is emulating an IBM 2780 or 3780 terminal, the transmission 
card images (records) are created from intermediate records according to the 
following procedures: 

First, WWPS intermediate record text is translated into EBCDIC according 
to the WWPS STANDARD/INTERMEDIATE to EBCDIC-DP Code Translation Table (see 
table 3.5). Underscored and non-underscored graphics are translated into 
the same code unless special transmit characters are defined (refer to 
section 3.2.S), underscore information therefore being lost. WWPS control 
codes remaining in the data are translated as follows: 

WWPS 
Intermediate Record 

Code 

DMG 
MG 
SBS 
SPS 
STP 

Don't Merge 
Merge 
Subscript 
Superscript 
Stop 

Transmitted 
EBCDIC 

Code 
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Next, records are truncated or padded with Space codes to exactly 80 
characters in length. NOTE: For documents with more than 80 characters per 
line, the truncated characters are deleted and are never transmitted. 

Finally, when the space compression parameter of 3780 emulation has been 
selected, strings of 2 to 63 spaces are replaced by a two character 
sequence consisting of the EBCDIC IGS code followed by a offset binary 
number formed by adding X'40' to the binary number of spaces (offsetting 
the number prevents its being aliased as a data link control character). 

TRANSMITTING TO A 2780/3780 

When the WWPS is transmitting to a 2780 or 3780 terminal the intermediate 
records are translated into transmission records as when emulating a 2780/3780 
terminal with the following exceptions: 

Records are not truncated or padded to 80 bytes, but remain variable in 
length. 

A two character printer control sequence representing the vertical 
function code is appended to the beginning of the record, Since the 
2780/3780 printers do not support quarter, half, one-and-a-half line 
spacing, records specifing them are given printer control sequences of 
single, single, and double line spacing respectively. 

2780/3780 Vertical 
Record Prefix Printer ! Function ! 

Function ! Code ! 
-r ! 

ESC M No Paper Advancement X'OO' 
(Sent to 3780 only) 

! X' 01 I 

ESC I Single Space After Print! X'FC' 
X'FD' 

ESC S Double Space After Print! X'02' 
X'FE' 

ESC T Triple Space After Print! X'03' 

ESC A Form Feed After Print X'FF' 
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If the vertical function code for an intermediate record has the value of 
X'04' through X'7F', the printer control sequence for triple space is 
generated for the record. Then, to provide the printer advancement specified 
by the vertical function code, triple, double, and single space blank records 
are created. The result is that a blank line occurs on a 2780/3780 printer 
for each blank line in the WWPS source document. 

3. 9. 5. 5 RECEIVE DATA TRANSLATION 

Received data translation is a sequence of blocked transmission records 
which are converted into intermediate records similar to the intermediate 
records used during transmission. The received EBCDIC data is translated to 
WWPS Intermediate code according to the EBCDIC-DP to WWPS 
STANDARD/INTERMEDIATE Code Translation Table (see table 3.4). 

Received transmission records optionally conta;i_n a prefix which is used 
for device selection (printer or punch) and a printer advancement control. 
Addition printer control information may occur within a 3780 transmission 
record in the form of NL (new line), FF (form feed), and VT (vertical tab) 
codes. In these cases, the transmission record is divided into several 
intermediate records such that each record corresponds to one print/display 
1 ine image. 

Note: 

Transmission 
Record 
Prefix 

ESC note 
DCl 

ESC 4 
DC2 
DC3 

2780/3780 
Device 

Selected 

Printer 

Punch 

The character following the ESC for printer selection can be any 
printer control character such as I (print and single space) or a A 
(print and form feed). 

Printer control transmission record prefixes and imbedded printer control 
characters are used to generate vertical function codes for intermediate 
records. If neither explicity occurrs, then a vertical function code denoting 
single space is generated . 
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Code Within 2780/3780 Vertical 
Transmission Printer Function 

Record Function Code • NL* Single X' 01' space after print 
FF* Form feed after print X'FF' 
VT *** ! Channel 2 vertical tab X'FF' 

278673780 Vertical 
Record Prefix Printer Function 

Function Code 

ESC M No paper Advancement X'OO' 
ESC / Single space after print X' 01' 
ESC S Double space after print X' 02' 
ESC T Triple space after print X'03' 
ESC A Form feed after print X'FF' 
ESC B** Channel 2 vertical tab X'FF' 
ESC c** Channel 3 vertical tab X'FF' 
ESC n** Channel 4 vertical tab X'FF' 
ESC E** Channel 5 vertical tab X'FF' 
ESC F** Channel 6 vertical tab X'FF' 
ESC G** Channel 7 vertical tab X'FF' 
ESC H** Channel 8 vertical tab X'FF' 
ESC r** Channel 9 vertical tab X'FF' 
ESC J** Channel 10 vertical tab X'FF' • ESC K** Channel 11 vertical tab X'FF' 
ESC L** Channel 12 vertical tab X'FF' 

• 
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* An imbedded printer control code divides a transmission record into 
two intermediate records with the generated vertical function code 
being associated with the first record . 

** WWPS data does not have an equivalent structure for the 2780/3780 
function "channel N vertical tab" except for the case of a channel 
vertical tab which is a form feed. The other are not supported by the 
system and are treated as form feeds, 

3,9,5.6 INTERMEDIATE DATA TO DOCUMENT TRANSLATION 

The intermediate records created from received transmission blocks are 
translated into document text according to thz following rules: 

At the beginning of a document, a page format line is generated having a 
vertical format code of 1 (single spacing), tabs in every fifth column, 
and a right margin in column 80. 

Whenever the vertical function code changes t.mong the 
values no-space, 1-127 spaces, quarter-space, half-space, 
and one-and-a-half-spaces, a new format line is created 
with the appropriate vertical format code. Any of the 
vertical function code values denoting spacing 1-127 lines 
cause the vertical format code to be set to single space. 
The other vslues (zero, quarter, half, and one-and-a-half 
space) cause the vertical format code to be set to the 
corresponding value. The format has tabs in every fifth 
column and a right margin in column 80. 

When a vertical function code indicating form-feed occurs, 
a Page Break character is inserted and the page format line 
remains the same as the previous format line. 

When a vertical function code indicating spacing 1-127 
lines occurs, an appropriate number of Carriage Return 
codes is inserted into the document text. 

Intermadiate record text codes are translated into document 
text codes (only underscore and Don't Merge charac tei ·· ar<? 
actually translated). 

A Carriage Return code is inserted into the document ~ext 

following the translated intermediate record text . 
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HIGH ORDER HEX DIGIT 

TABLE 3-1 
WWPS DOCUMENT CODE SET 

Standard Version 

Ol 1 l2l3l4l5l6l7l8l9lAIBICIDIEIFI 
L---+----rl~A~1..--~1---i-1__,1~~1 -.~1---+1~~1~--...1---i-l__,l~~l---+-l--+l---+-I 
0 0 1 I a I SP I 0 I @ I P I I P I I i! I _ I 0 I (cl I P I I .£ I 
w-.-1--+-l~l--+l--1li--~1 --+-l-+-l---+-l---+-1---+l---.1~~1 --+-l-+-1--+-l--+I 

ICTR I <:'I l I A I Q l a 1 q 1 '~' I 1 I A I 2 I a I S. I 
o--rl--T---+l~t---+l~t---+1~+'---.1'--+'--~1'~·+--il~+~1~+l--+I 

I H'f I A1· l b I r ' ' A ' " ' R2 1 . 1 1 "12IBIRI 1 1 1 _1 1 1 2lBIRlblrl 
~ -3-+1-C-,R~i-~-o~!i--#--t-!-3_,..! __ r,......,!-s~!--c-!i--s-r!--~1-~-~......,!-!--+!---J~!i--c-+!-s-,~1--c..,._!_s-+! 
R-+l,-1-T~1,A-u~1,--+1,~~1, --+j--pj--ij--+1~~1.A--+l--Pl---tl--~1~1.,__~1---t-I 4 $ 4 DIT1dltl 'u'$'4'D'T'd't' I I I I I I I I I I - I - I I I - I - I I H---t-l--+-l-.• ~l---+l~l..--~l-+-l--+-l---+-l--..1-.~.1~1to--~l-+-l--+-l--+l--+I 
E 5 I DAL I a I % l 5 l E I U l e l u l I 2. I % l 5 l E l U I e l u I 
x_...l--+-1.-.~l--+l~l--~I -P-l-+-1--+l·--+l-•• ~l~li--~I -+-1---+-l--+-l--+1 

6 I FMT l e I & l 6 I F l V l f I v l PG I ,!;. I & I !?, I F I V I f I ,:: I 
o--1.-.~1.-.-1--1--1---1 --1--1---1--1-.-.1--1---1 --1--1---1---1 

I 1·1•171c1w1 '' 1·1 1 171,c1w1' ' I 7 1 1 1 1 1 1 1 1 g 1 w 1 1 1 1 1 1 1 ~ 1 w 1 

G-Pl--+-1.-.~l---+1~1..--~1 --+-l-+-l--+-l--+l-.-~.1---.1to--~I -+-l--+-1--+-l-+I 
l/l 0 l<l8lHlXlhlxl l~l l~IHlXlb_lxl I 8 

T--+-l--+l-•• ~1---i+-_,1i--~1~1-+-1--+l--+l-.~.1__,1i--~1--+-l--+-l--+-l-+I 
9l,lul)J91IlYl 1 lYl lul)l9lIIYl 1 l ... vl 

I I I I I I - I I I 

F l SBS ! U ! / ! ? ! O ! 'fi ! o ! ¢ l ! £ ! I l ? ! O l _ l o l c l 

WANG WP CONTROL CHARACTERS 

CR Carriage Return 
CTR Center 
DAL Decimal Align 
DMG Don't Merge 
FMT Format 
HT Horizontal Tab 
IT Indent Tab 
MG 
NOT 
PG 
SBS 
SPS 
SP 
STP 

Merge 
Note 
Page 
Subscript 
Superscript 
Space 
Stop 
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L 
0 0 
w 

TABLE 3-2 
WWPS INTERMEDIATE CODE SET* 

Standard Version 

HIGH ORDER HEX DIGIT 

1
0111213141516171 

' ' I I I I I I DMG I ~ I SP 0 I @ I p 1'', I p I I I I I I I . 1-t' 
t t~e f I II I 1, I I 11 A,Q,alql 

~ 2 t HT 1-1' I II I 2 I B I R I b I t 
t I t t t 1 I I r I 

~ 3 I ~t #I 3 '1c!s1 c I s I i I I I I I I R_.._....,...-....,_t-___ I ........ , -l~l~f 
4 l~I $ 4 ID IT Id I t I 

H 
E 5 
x 

6 

I i I I I I . I I I 

I ;·;1%151Elu,e!u! 
I _ I• e· 1 & i 6 i F I V I f I v I 

~1l··f·.•l,f1IGlwfgl I 
I I l I ·1 I I 1' ,. w t' 

G I I· .I 8 I I8l/ 1 olC IHIX 1 h x 1 

T A
9 I ' 1 · :" I : 1 9 1 1 

J I Yz I 1J~ I Yz I 
,A a I 1 1 1 I I 

B STP ' e I + K [I k 

c NOT ~ t I < L I ' 1 I ~ 
D MG •A• - = M 

I I. ·I I >I E l SPS I 0 I • I I N 

I I · ~ I I ' F SBS u I I I ? I 0 I I I I . I 

lB1 
I I 
I "°"' I I II I 

m I e I 
n I c; I 

I I 
0 l ¢ l 

* Only the codes represented by the 
low-order 7 bite of the code are shown. 
In addition, the high-order bit denotes 
underscoring of graphics . 
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TABLE 3-3 
IHM EBCDIC-DP CODE SET 

HIGH ORDER m:x DIGIT 
: o I 1 I 2 3 4 I 5 I 6 I 7 I 8 I 9 A I B I c I D I E I F • I I I I I I I 

L I I I I I I I I I 
t { 

I I I 
0 0 lNULlDLEl SPI & ' - , I I I I}'' I 0 I I I I I I I I 
w I I I I I I I I I I I I I I I 

1son1ocq 'RSP' ' I ' ' a I J ',.....,, I A I J I I I I I I I I I I I I I I 
0 I I I I I I I I I I I I I I I I 
R 2 ISTX'DC2' 'SYN' I I I I b I k I s I I B I K I s I 2 I I I I I I I I I I I I I I ' I 
D I I I I I I I I I I I I I I ! T I E 3 'ETX'DC3' I I I I ' 

, c I 1 I t ' ' c ' L 3 I I I I I I ' I I I ' I I ' R I I I I I I I I I I I I I I I I I 
L1 ' I ' I I I I I I d Im I u I D l M I u l 4 l I I I I I I I ' I I H I I I I I I I I I I I I 

E 5 I HT' NLI LF' I I I I e I n I v I I E I N I v I 5 I I I I I I I I I I I I I I ' I 
x I I I I I I I I I I I I I I 

6 I , 'ETBI I I I I f , 0 I w I I F I 0 I w I 6 I I I I I I I I I I I I I I I I I 
D I I I I I I I I I I I I I I I I I 
I 7 I ' 'ESC'EOTI , I I I g I p I x I I G I p I x I 7 I 

I I I I I I I I I I I ' I I I ' I 
G I I I I I I I I I I I J I I I I I 
1 8 I I I I I I I I I h I q I y I I H I Q I y I 8 I 

I I I I I I I I I I I I I I I I I 
T I I I I I I I I I I I I I I I I I 

9 I I EM' I I I I I I 1 I r I z I I I I R I z I 9 I I I I I I I I I I ' I I I 

f 
I I I 

I I I I I I I I I I I I I I I I 
A I I I I I ¢ I I ' I I I I I I I I 

' I I I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I I I I 

B I VT' I I I I $ I I 4f I I I I I I I I 
I I ' I I • I ' ' I I I I I I 

C I 
' FFI I( * I I % @ • D CRIIGSjENQ,NAKl -I I I I 

I I 
I I I I I >I I I E 'IRS' I I + I I = I I I I I I I I I 
I I I I I I I I 

II t I =+ F 1ITB'BELI ,__,, ? I 'PAD' ! ! ! ! ! ! ! ! ! 

BSC DATA LINK CHARACTERS 

BEL Bell 
CR Carriage Return 
DLE Data Link Escape 
ENQ Enquiry 
EQT End of Transmission 
ESC Escape 
ETB End of Text Block 
ETX End of Text 
HT Horizontal Tab 
ITB Intermediate Text Block 
NAK Negative Acknowledgement 
NUL Null 
PAD Trailing Pad Character 
SOH Start of Header • STX Start of Text 
SYN Synchronous Idle 
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IBM 2780 CONTROL CHARACTERS 

EM 
SP 

End of Media 
Space 

IBM 3780 CONTROL CHARACTERS 

DCl Device Select Printer 
DC2 Device Select Punch 
DC3 Device Select Punch 
FF Form Feed 
!GS Interchange Group Separator 
IRS Interchange Record Separator 
LF Line Feed 
NL New Line 
SP Space 
VT Vertical Tab 

BSC DATA LINK CONTROL SEQUENCES 

ACK 0 
ACK 1 
OLE EOT 
RVI 
TTD 
WACK 

Positive Acknowledgment 0 {OLE X'70') 
Positive Acknowledgment 1 {OLE /) 
Disconnect se'quence for a Switched Line 
Reverse Interrupt {DLE @) 
Temporary Text Delay (STX ENQ) 
Wait-Before-Transmit Positive Acknowledgment (OLE ,) 
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TABLE 3-4 
EBCDIC-DP TO WWPS STANDARD/INTERMEDIATE CODE 

Code Translation Table 

EBCDIC HIGH ORDER HEX DIGIT 
Olll213l4ISl61 

E I I I I I I ' B 0 BOI COi 011 201 201 261 2DI 
c I I I I I I I 
D 1 COi Cll OBI 061 BDI COi 2FI 
I I I I If f I 
c 2 COi c21 oc1 COi COi COi COi 

I I I I I I I 
L 3 COi C3I COj COj COj CO' CO' 

7 I 
I 

I 
co: 

I 
COi 

f 
co• I 

I 
COi 

8 I 

' co• 
i 

611 
I 

62' 
I 

631 

COi COi coj 7BI 
I I I I 

6A I 7E I co I 411 
I I I J 

6BI 731 COi 421 
I I I I 

6Cj 741 COi 431 

D I E I 
I I 

7Di SC I 
4AI 201 

I I 
4B i 531 
4CI S4l 

F I 

i 
301 

I 
31' I 

I 
32' 

I 
331 

0 --r--+---+---r--t---+---ti---t---+---ti---t---+---t--_...--+--+---+ 
w 4 COi COi 05, COi CO' COi COi co, 641 6D 75, col 441 4D, ss, 341 

cE I co I co I co I co I co I co I co 16-5 ... 1 _6_E ... 1 _1_6...,f _c_o+1-4_s..,1 _4_E .. f _s_6 .. f _3 s-+1 0 s 
R 
D 6 

I I I I I I I I I 
COj COi COi COi COi COi COi COi 661 6FI 77 1 COi 461 4FI S7I 36 1 

E --r--+---+---t---t---+---ti---t---+---t---t---+--+--_...--+--+---+ 
R 7 COi COi C61 COi COi COi col 671 701 78, COi 471 SOI SB 371 

H s col col co• orl col col co: coj 681 111 791 col 481 511 591 381 
i _9....,_0_E+1-2-o .. !--co-+-j-0-4 ... !_c_o .. !_c_o~fi--c-o ... !-o-9-+!-6-9~!~1-2+-f-1-A+f-c-o .. f--49~1.-.5-2 ... f-s-A-+f-3-9-+j 

I I 
D A COi COi OD! 861 7FI 211 7CI 3AI CO CO CO CO CO CO COi CO 

I I I I I I I I I I G B ' c1• CO' co• CO' 2E' 24' 2C' 23', co, CO' co CO' CO', COi C0'1 co, 
I-f-1 I I I I I I I I I I I I I f 
T c I c11 COi COi co: 3CI 2AI 251 401 COi COi COi co: cot cot COi col 

D I CD! CFI COi COi 281 291 AO! 27 1 COi COi co, co co co co co, 

E I COi CDI COi COi 2BI 3BI 3El 3DI COi COi co COi co co COi COi 
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TABLE 3.S 
WWPS STANDARD/INTERMEDIATE CODE TO EBCDIC-DP 

Code Translation Table 

WWPS HIGH ORDER HEX DIGIT 
1Dlll2l314ISl617IBl9IAIBICIDIE Fl 

W--+---+---+---t---+---+---P--+---t---+---+---P--+--+---+---t---+ 
w o oc1 Bl! 401 FOi 1c1 D71 3FI 971 3FI s11 6DI FOi 1c, D7 3FI 97 
p --i---P--+--+---+---.t--....... --+--+---+---.t--....... --+--+---t---iio---+ 
s 1 

L 
0 
w 

0 
R 
D 
E 
R 

2 l osl s91 7Fl F2 c21 D9l 82j 99 1 3Fl 891 7FI F21 C2 I D9 I 82 I 99 1 
_i j_ j_ j_ j_ _i j_ 

3 1 on1 96T 7Bl F3, c31 E21 831 A21 3F1 961 7Bf F3 c3l E2f 831 A2 
J_ j_ j i _j j _j_ _j_ l _j I 

4 1 39 A41 ss1 F41 c41 E31 841 A31 3FI A4J SB F4J C4j E3l 84 A3 
j_ j_ j_ j_ _i j_ _j_ j_ _i j_ _i 

s 1 24 sif 6c-l Fs1 csl E41 ss-l A41 3Fl s1T 6CI Fsj csf E4l BS' A4' 
i i i j _j_ _j_ j_ _j_ _j_ _j_ l I 

6 31 ssl sol F6 c6l Es! 86 As I 3A I as I so j F6 l c6 ES j 861 AS 
l j l l l _j_ l j_ 

H 
E 
x 

7 I 3F 89 7D F7j c1I E6f 87 A6l 3FI 891 7Dl F7l C71 E61 87 A6' I _j_ I I l I _j_ l 
e1 3FI 96 4DI F8 cal E7 aa, A7 3F 96f 4D F8 csj E7 881 A7l 

I 

D 
I 
G 
I 
T 

9 79 A41 SD F9 C9 ES 89 AB 79 1 A4 SD F9 C9 E8 89 AB 
_j_ _j_ 

A 1 3F 1 s1 l sc_l 7A 1 Dll E9l 911 A91 3Ff 81 SC 7Al D11 E9 91 A9j _i_ _j l i j_ j_ 

B 1 2Fl ssl 4El SE D21 4F 92 col 3Fl as 4EJ SE D2 4Fj 92 col 
I I l l _j 

Cf 22 A4 6B 4C D3 E0 1 931 6A1 3Fj A4l 6Bj 4CI D31 Eol 93 6A 
_j_ _j_ _j_ j_ j_ _j_ _j_ j_ 

D 2A I c 1 I 60 I 7E I D4 I SFl 941 Doi 031 c1J 6oj 7EI D4j SF 941 DOI 
J_ J_ l I _t l l J_ l _j_ _j_ 

E I 091 D6 4Bl 6E 
~ 

9Sf All 3Fl D61 4Bl 6El Dsl 3F, 9Sf Al.f DSj 3F 
J j i j _j j j _j _j j _j_ j_ ~ 

F 1 381 E4J 61 6F D61 3F 96 4A1 3F1 E41 611 6Ff D6j 3FI 961 4Aj 
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3. 10 

3. 10. l 

COMMUNICATIONS SOFTWARE DESCRIPTION 

COM DISK PROGRAM MODULE LOCATIONS 

Module 

Black Box IPL 
WWPS to ASCII 
ASCII to WWPS 
TC Initial Load 

TC CoTIDDon 
PL/M IPL 
Move Rtn 

Initiate Session 
Send IO Utility 
Recv IO Ut i 1i ty 
WWPS to EBCDIC 
EBCDIC to WWPS 
Send File Utility 
Recv File Utility 
Batch Driver Main 
Bisync Send Data U 
Batch Driver-Send 
Batch Driver-Rcev 
Bisync Xmission U 
Menu 23 Overflow 
CSB - 1 
Establish Connection 
BCB - Async 
Bisync Recv Data U 
Buff er Routines 
MSL 
Print Queue 
QCB 
Admin Block 
MOB 
QCB Initial 
SCB Initial 
MCB 
BCB - Batch Bisync 
PSB 
Menus - 09 

- 18 
- 19 
- 20 
- 21 
- 22 
- 23 

RELEASE 1S.3T4/S.3T4 
COM DlSk Map 
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Disk Address 

2F,Ol 
2F,02 
2F,03 
30,00 - 30,09 
30,00 - 30,04 
30,05 - 30,08 
30,09 
30,0A - 30,0F 
31,00 - 31,03 
31,04 - 31. OD 
31,0E 
31,0F 
32 ,00 - 32 ,06 
32,07 - 32,0A 
32,0B - 32,0F 
33,00 - 33,05 
33,06 - 33,0A 
33,0B - 33,0F 
34,00 - 34,0A 
34,0B 
34,0C 
34 , OD - 34, OE 
34,0F 
35,00 - 35,05 
35,06 
35,07 
35,08 
35,09 
35,0A 
35,0B 
35,0C 
35,0D 
35,0E 
35,0F 
36,00 
36, 01 - 36, 03 
36,04 - 36,05 
36,06 - 36,08 
36.09 - 36,0A 
36 , OB' - 36, OC 
36,0D - 36,0E 
36,0F (+34,0B) 

• 

• 

• 
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Pak 4 - 37,00 - 39,09 
Menus 6 37 ,oo - 37,0F 
Menus 7 38,00 - 38,0C 
Menus 8 38,0D - 39,09 

Pak 5 - Menus 9 39,0A - 3A,09 
Work Station IPL 3A,OA 
Interactive Driver 3A,OB - 3A,OF 
Async Xmission U 3B,00 - 3C,03 
Spare 3C,04 - 3C,05 
MCB - OCR 3C,06 
BCB - OCR 3C,07 
Admin Block - OCR 3C,08 
SCB Initial - OCR 3C,09 
OCR to WWPS 3C,OA - 3C,OF 
OCR Xmission Utility 3D,OO - 3D,04 
OCR Driver 3D,05 - 3D,06 
WWPS to Corr 3D,07 
Corr to WWPS (1) 3D,08 
WWPS to Corr (u) 3D,09 
2741 State Tables 3D,OA - 3E,02 
TTY State Tables 3E,03 - 3E,OB 
TTY XU (temp.) 3E,OC - 3F,OF 

NOTE: 
Disk Maps for the System Disk are not being distributed 
with this release because the maps vary according to the 
software selected. The MCB, whose format is shown in 
one in the 'TC Modules and Control Blocks' (Refer to 
Section 3.10.3), contains the disk addresses of all the 
remaining modules and control blocks. The address of 
the MCB itself is given in bytes OD-OE of 00,0E (the 
conununications controller's IPL sector), and in this re­
lease is 20,00 for the 20 and 2D,OO for the 30 (assuming 
no PIO) . 
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3.10.2 TC CONTROLLER MEMORY LAYOUT 

Release S.3T4/15.3T4 

Low BK - All Processors* Hi BK - 928 Processor 

oo no Interruet Rtn's ** 2000 SCB 
0100 non-928 IO *** 2100 
0200 2200 TC Conunon 
01()0 2300 
Ol100 Task Control 2400 
I)~:, 00 2500 
0600 2600 
0700 XU/DU Buffers 2700 Driver 
0800 2800 
0900 2900 
OAOO 2AOO 
OBOO 2BOO 
ocoo XU 2COO IO Send I/O Recv 
ODOO 2DOO 
OEOO 2EOO 
OFOO 2FOO 
1000 3000 FU Send 
1100 3100 
1200 3200 
1300 3300 
1400 I 3400 
1500 I 3500 FU Recv 
1600 DU Send/DU Recv 1 3600 
1700 3700 
1800 3800 
1900 3900 FMT 
lAOO 3AOO IO QCB 
lBOO 3800 Buffers 
lCOO BURf STK ;; 3COO MCB 
lDOO ~T SenCJ/~'f tm~t' 3000 PGE 
lEOO not useCJ 3EOO Xsk 
lFOO BCB 3FOO PL/M Variables 

* On the 2200, this BK of memory starts at address 1000. 
** On the 2200, these two sectors are interchanged. 
***: On the 92B, this sector is used by debug. 

3.10.3 TC MODULES AND CONTROL BLOCKS 

MODULES 

Modules are classified by type. The type determines the memory in 
which the module executes, the condition~ under which the module is 
inv~Ked, and the availability of other modules and data to the modules 
of that type. 
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1. TC (Telecommunications Common) TypL 

These modules are conunon to all disciplines and operating modes. 

a) 

h) 

c) 

TC Loading - The Black llt>X IPL sec tor for Bj sync and OCR, 
the TC Work Station IP~ sector for the TC Work Station. 
TC Common - The TC Sequencer, which sequences through the 
phases of a session and loads the other modules in turn. 
Also includes subroutines to communicate with the Master 
for disk IO, disk space, inter-slave communication, etc. 
TC ASM - Assembly Language suLroutincs, currently only 
the Move Characters subroutine. 

2. QD (Queue Driver) Type 

These modules execute when no session is in progress, and perform 
pre-session on post-session processing involving operation on the 
QCB. 

a) PL/M IPL - This module is called in by the IPL sector 
to complete the IPL processing and the start a session 
if one is queued or this is an OCR box. 

b) Initiate - This module is called in after PL/M IPL and 
between sessions. After deleting any completed 
session from the queue, it initiates the next session 
or waits for a Start from the Master. Not used for 
OCR. 

3. BD (Buffer Driver) Type 

These modules execute during a session and drive the remaining 
session modules using the Buffer Control Block as the control 
mechanism. 

a) BD Establish - Invokes the Transmission Utility (XU) 
to initialize as necessary and wait for the Data Set 
Ready signal. 

b) Batch Driver Main - Invokes Send and Receive as 
appropriate during a batch session. 

c) Batch Driver-Send - Controls the Send portion of a 
batch session. 

d) Batch Driver-Recv - Controls the receive portion of a 
batch session. 

e) Interactive Driver - Controls sending and receiving of 
documents during an interactive session. 

f) OCR Driver - Controls receiving of documents for OCR. 

4. IO (Input/Output) Type 

These modules operate during a session. 

a) IO Send - Accesses documents during the send portion 
of a batch session. Not used for OCR. 

b) IO Receive - Stores documents during the receive 
portion of a batch session and for OCR . 
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S. FU (File Utility) Type 

These modules operate during a session. 

a) FU Send - Performs file formatting operations 
(tabbing, centering, aligning, adjusting, etc.) on 
documents being sent. Not used for OCR. 

b) FU Recv - Performs file formatting operations (format 
line generation, sector formation, etc.) on documents 
being received. Not used for OCR. 

6. DU (Data Utility) Type 

These modules operate during a session (Bisync only). 

a) DU Send - Performs data and code translation on data 
being sent. 

b) DU Recv - Performs data and code translation on data 
being received. 

7. XU (Tcansmission Utility) Type 

These modules operate during a session. 

Bisync XU - Sends and receives Bisync data. 

Async XU - Interfaces with the user at the screen, sends 
and recieves Async data. 

OCR XU - Receives OCR data and formats it as a WPS 
document 

8. CT (Code Translation Table) Type 

a) WWPS/EBCDIC 
b) EBCDIC/WWPS 
c) WWPS/ASCII 
d) ASCII/WWPS 
e) WWPS/Correspondence 
f) Correspondence/WWPS 
g) WWPS/OCR 
h) OCR/WWPS 

9. BUR (Buffer Routine) Type 

10. 

a) Buffer Routines - subroutines to assign buffers to 
tasks. 

Menu Type 

These modules operate in the work station slave and process the TC 
menus. 
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CONTROL BLOCKS 

1. Module Control Block (MCB) - one for the TC system and one for 
OCR. Contains the disr-;:ddresses of all other modules . 

2. Session Control Block (SCB) - one for each session. Contains 
information about the srnion, including the session IL and the 
list of documents to be sent. 

The SCBI contains initial values for the SCB, copied at session 
scheduling time. The OCR has its own SCBI containing the fixed 
values for an OCR "session". 

3. Queue Control Block (QCB) - one for the system. For each port 
(currently only one) ,it gives the disk address of the currently 
active SCB. For each class of ports (also currently only one) it 
gives the co1Jnt and head and tail pointers of the sessions queued 
for that class. Not used for OCR. 

The QCBI contains the initial values for the QCB, copied at System 
IPL t"'Tme by the WP Master. Not used for OCR. 

4. Buffer Control Block (BCB) - one for Batch Bisync, one for 
Interactive Async, and~e for OCR. Contains task and buffer 
control information and line status information. 

5. Connection Specification Block (CSB) - one for each connection 
(curn~ntly 2780 and WPS). Specifies the discipline for that 
connection. Later will contain other information such as telephone 
number, etc. Not used for OCR . 

6. Port Specification Block (PSB) - one for the system. Not used 
during system operation except as a link to the CSB's. Not used 
for OCR. 

7. Print Queue Initial Block (PQI) - one for the system. Used to 
initialize the print reques""t"";hen documents are queued for printing. 

8. ADMIN Initial Block (ADI) - one for the TC system and one for OCR. 
Used to initialize th~DMIN Block for non-WPS received documents. 

9. Menu Display Block (MOB) - one for the system. Contains the 
English names for Ba'Uii'rates and disciplines, for display on the 
menus. Not used for OCR . 
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I E! ! 

! N! B ! 
!-----------! ........... !-----------! ......... . D! ... ! 
I MOB I O! 
I I I! ! c ! 
1 ........... 1 ........... 1 .......... S! ........... I ... ! 

1 I I Cl I I 
I I I D I 

1-----------1 ........... I, .••.•... ,cl •... , .....• I.,, I 
I SCll I I T ! I I 
I Initial I I I I E I 
1 ........... 1 ........... 1 ........... 1 ........... 1 ... 1 
I I I I I I 
I I I I F I 
1-----------1 : : : : : : : : : : : 1-----------1-----------1 : : : ! 
I BCB I I Work Sta. I Bi1ync XI I 
I I I IPL I XU U I 0 I 
1 ..•...•.•.. 1 ........... 1 ........... 1 ..........• 1 ... 1 
I I I I LI I 
I I I I SI 1 I 
1-----------1 ........... I .. ,,., .... , l-----------1.,. I 
IQCB I IOMCB I I I 
I I I I I Z I 
1 •.......... 1 •.......... 1 ........... 1 ••••••••••• 1 ... 1 
I I I I I I 
I I I I ! 3 I 
1-----------1, .. , ...... , I, •• ,., •••.. I .••..••.••. I •• , I 
I QCB I I MSL I I I 
I Initial I I CODF. I I 4 I 
1 ........... 1 ........... 1 ........... 1 ........... 1 ... 1 
I I I I I I 
I I I I I 5 I 
1-----------1 •••• , .• , •• , I.,., ••••••• I •• , ••.. , •.• I, •• I 
I Print I I I Aaync I I 
I Queue I I I XU I 6 I 
1 ........... 1 ........... 1 ........... 1 ........... 1 ... 1 
I I I I I I 
I I I I I 7 ! 
1-----------1 : : : : : : : : : : : I : : : : : : : : : : : 1-----------1 : : : I 
I ADMIN I I I WWPS to Cl 
I Sl.ClCK I I I EBCDIC Tl 8 I 
I .......... 1 ........... 1 ........... 1 ........... 1 ... ! 
I I I I LI I 
I I I SI 9 I 
1-----------1 .. , ..... , .. I ••. ,.,, •• ,. I .•••••• , •• , I.,. I 
I PSB I I I -I I 
I I I I I A I 
I ••...••••.. I ......••.•• I ....•...•.. I .••• , •• , •• SI •.. I 
I I I I El I 
I I I I NI B 
1-----------1 •.•..•••• ,. I ....... ,, •. I .......... DI .•. 
I PAK 4 I I I I 
I LS I I I I C 
1 ........... 1 ••••••••••• 1 ••••••••••• 1 ••••••••••• 1 ••• 
I I I I I 
I I I I I D 
1-----------1 •••.••••.•. I., .. ,., •• ,, I, ••.•• ,,,,. I.,, 
I PAK 5 I I I ASCII I 
I LS I I I Trana. I E 
I ••••.•••••• I •.••••.•.•. I .••••.• , ••• I (Send/ I ••• I 
I ·I I I Recv) I I 
I I I I I F I 
1-----------1::::::::::: I::::::::::: 1-----------1::: I 

! 
I ..... 60 .... I ... , .40 .... ! ..... 20 .... ! .. , .. 00 .... ! .... 
! Fl !I DI RI.OK R' I 

11! O! RI NF.XT I.I 0 ! 
! · · · · ....... ! ....... , ... ! .......... II .......... O! ... ! 
! LI I.I VI C! 

S! St E! K! I ! 
! ........... ! , ... , , ..... ! ......... . R!--------- . . ! ... ! 
I -! -! ! RI.OK H1 

! I L ! rnn F. ! 2 ! 
! ....... , .. S! .......... S ! ......... . S ! .... , .... . A! ... ! 
! F.! F.! ! RI.OK ll! 

N! NI -! TYPF. F.! ·1 t 

I .......... O! .......... 01., ..... ,,,, 1--.. ------.R! ... ! 
! 5 1 RI.OK 

F. l I[) I {~ ! 
' . . ! . . . . . . .. ! . . . . . . . .N! .... .! .. , 

O! 
! ! ! ! ~) ! 

!, .......... ! .......•... I ........... ! .......... ,! ... ! 
! ! ! ! 

! f) ! 
! ........... ! . ' ......... ! ........... !--·---------! ... ! 
! I I ! HI.OK 

! CODE ! 7 ! 
!-----------!-----------!-----------!-----····----·!;;'I 
! S~nd Fi le ! S1~nd IO I Ratch ! TC SIZE ! 
! Utility ! Utility ! Dr. -SPnd ! ! A ! 
I ........... I ........... I ........... !-----------1 ... ! 
! I Rase TC I 
! ! Sizf' ! q ! 
! ----------- ! -----------! ----------- ! ----------- ! ... ! 
! I ! ! TC 

lni tinl l A ! 
! ........ , .. t ••••••••••• f ••.••.•...• ! Lonrl ! .. . 
I I I MoclulP 
! ! B ! 
! ........... ! • • .. , ... • .. I, ........ , .1-----------! ... ! 
f ! Buff er 

! Routin~s ! C ! 
! ........... ! ........... ! ........... ! ........... ! .. ,! 
I I I 
I ! ! D 
I ........... I ... , ..... ,. I ........... !-----------! ... ! 
I I I ! Black Box ! ! 
I I ! ! IPL ! t: ! 
1 ........... 1 ........... 1 ........... 1 ........... ! .. ,! 
I I I I 

I I ! F ! 
1-----------1-----------1-----------1----------- ! : : : ! 
I Fl I! DI Initiate DI ! 
I UI O! RI Session R! 0 ! 
1 ........... 1 ........... 1 .......... 11 .......... 11 ... ! 
I LI LI VI V! 
I SI SI El E! I ! 
I ... , , , • , •• , I , • , , •••••• , I , , . , , .. , .. R 1---------. R ! ... ! 
I -I -I I Estab. I 
I I I LI Cnn LI 2 ! 
I, •••.•••.. RI, •••..•.•• RI .•••••••.• SI ..•. , ....• SI ..• ! 
I El El I I 
I Cl Cl -I -I 3 ! 
I .•...••... VI ••.•.•••.• VI ••• , .•••.•. 1--------- .. I ... ! 
I I I RI Ml I 
I I I E! Al 4 ! 
I •.••....•.. I •.••....... I ..•...... ,CI ... , .•.... l ! ... ! 

I I V! N! 
I I ! 5 ! 

1 ........... 1 ........... 1 ........... 1 ........... !,,,I 
I I I Int'active! I 

I I I I Ori vor I 6 I 
1 ........... 1 ........... 1 ........... 1 ........... 1 ... ! 
I I I I 
I I I ! 7 ! 
1-----------1----------- !-----------! ----------- ! : : : ! 
I Recv File I Recv IO I Batch I Batch ! 
I Utility ' Utility I Dr. -Recv ! Dr. -Main ! 8 ! 
1 ........... 1 ........... 1 ........... ! ........... 1 ••• ! 
I I I I 
I I ! 9 ! 
1-----------1-----------1----------- I-----------! ... ! 
I I I I 
I ! I I I A I 
1 ........... 1 ........... 1 ........... 1 ........... ! ... ! 
I I I I 
I I I I ! 8 ! 
!. ..................... 1 ........... 1 ........... 1 ••• 1 
I I I ! 
I I ! C I 
1 ...................... 1 ........... 1 ........... 1 ... ! 
I I I I I 
I I I I D I 
1 ...................... 1 ........... 1 ........... 1 ••• ! 
I I I I I 
I I I I E ! 
1 ...................... 1 ........... 1 ........... 1 ... 1 
I I I I 
I I I I F ! 
1-----------1-----------1-----------1----------- ! : : : I 

3-58 

M 
[) 

fl 
II 

I. 
t: 

c 
\I 

N 
T 

" 

" (' 

~ 

• 

• 

• 



-

• 



• 

• 

• 

4. DIAGNOSTICS 

4.1 TC DIAGNOSTICS 

4.1. l 

4.1.2 

INTRODUCTION: 

The On-Line Telecommunications Diagnostic is designed to run on a 

Wang 928 Word Processing System with a 928 Telecommunications 

Slave attached to the system. It can be operated either from a 

debug monitor 1 or a WPS Workstation. It ia intended to be used 

as a tool in testing the TC black box and defining the area in 

which the TC 1lave ia failing. This diagnostic ia part of the 

928 on-line diagnoatic command proceuor. Before uaing thia 
diagnostic, you should be familiar with the operation of the WPS 
diagnostic comma:~d proce11or. As an additio~al hardware check, 

either the Fl3.0 (single PROM ayatem) or !13.0 (dual PROM 1y1tem) 

1ystem checkout disk should be run to check most of the hardware. 

EQUIPMENT REQUIREMENTS 

1) System Checkout Disk !13.0 

2) Any 928 WPS System Configuration 

3) Telecormnunication1 Black Box 2 

4) RS-232 Loop-Back Clip 

5) TC Debug Monitor 1 (Optional) 

4.1 .3 TC TEST OPERATION USING THE DIAGNOSTIC COMMAND PROCESSOR 

To operate the On Line Diagnostic on the Word Processing system, 

go to "Edit Old Glossary". Key in document !.D. "OOOOD", mount the 

System Checkout diskette in the archive drive, and hit EXECUTE. the 

Diagnostic Comnand Processor software will then be disk loaded into 

the workstation slave. This slave now serves as the operator's 

console for the system. The state of the system and various 

peripherals may be checked and tested by the use of the Diagnostic 

Command Processor . 
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Requires specially modified debug monitor with a 7257 PCB tn 

place of the 7251 PCB. 

ECN #8468 (refer to section 5) must have been performed for 

the On-Line TC Diagnostics to operate properly. 

The first prompt to appear on the screen is as follows: 

ENTER PASSWORD: 

The correct password must b~ entered. You have only three tries 

at the password before the system will refuse to activate the Command 

Processor. If you ar~ not successful in three tries, the slave will 

be re-loaded with the startup menus. The current password for the 

El3.0 System Checkout Disk is: 

$WPS/13/0/12/9/D 

CAUTION: 

Misuse of the Command Processor can cause system integrity to be 

lost. Exercise extreme caution when directing tests to specific 

slaves. The Command Processor commands concerning testing slave 

channels, override all system activity! i.e., IF A MEMORY 

DIAGNOSTIC IS TO BE DONE ON CHANNEL 13 AND IT IS SENT TO CHANNEL 

14 BY MISTAKE, ALL/A~ ACTIVITY ON CHANNEL 14 IS HALTED. MEMORY 

TESTING IS INITIATED, AND ALL PREVIOUS ACTIVITY IS LOST. 

The next piece of information prompted for is the system 

configuration (i.e., number of slave channels). The "Command 

Processor" channel is also shown at this time. 

Note: Some slave testing cannot be done on the command Processor 

channel. 
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ThP workstation now PntPrs the "Command:" mode and is rPady to 

accept commands. After anv command is exPcuted, the workstation 

a I wavs n•turns hack to comman<l mode . 

To invoke the On-LinP Tt>leconumrnications Dia~nostic from the WPS 

Command Procr~ssor, t•nter thf' command TC in thf' normal m:inner. 

This causPs vou to enti>r the TC command. First, the usP.r will be 

prompted to sPlect the channel that the TC slave is on as follows: 

Slav@ channel to he selected (HEX): 

Next the operator ts prompted to select a command from the list 

displayed: 

CHOOSE: 1) loop-back. 

2) loop-back, sync. 

3) loop-back, sync, clock. 

4) loop-back, sync, clock, xmi t/ rev. 

5) loop-back, sync, clock, xmit/rcv, interrupts 

Key in the number of the desired conunand. The next question to 

be prompted for· is the test rate: 

CHOOSE: 1) single test 2) continuous test. 

Select the desired rate by hitting the appropriate key. If 

continuous is choosen, a prompt to select the error collection 

mode will be given, as follows: 

CHOOSE: 1) stop on error 2) save errors. 

Stopping on an error will run the test until it comes to an 

error, while saving them will execute the test until you wish to 

stop the test. This is accomplished by hitting cancel. The 

selection of the clock rate is choosen after selecting single 

test in the test rate choice or after the error collection mode 

if continuous was choosen • 
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CHOOSE clock ratr: 1) 2400 2) /~800 1) 9600 b.111rl. 

After th<' ti> st paramt>tPrs have all ht'<'n t'nt1>n•cl, thf' test is 

ext~cuted by the TC slave. When ttw slave is in execution (in 

this example, continuous test rate has been selected) the 

fo 11 owing messages will he s1~en near the bot tom of the screen: 

Interrupts teHt. 

Hit CANCEL to_halt the test run. 

TC Test Passes: 20a3 

Upon completion of a successful test run, the following will 

appear: 

NO errors were encountered in the test run. 

Otherwise, a failure is indicated by this message: 

ERRORS were encountered in the test run. 

A continuous test will continue to execute until cancel is hit. 

The success of the run and number of tests performed will be 

presented on the screen. At this point, a prompt will be 

presented for you to indicate if you'd like to see the errors. 

This can be accomplished by hitting execute. 

After viewing the errors, hitting cancel will result 1n the 

prompt: 

EXECUTE to run test again. 

Hitting execute at this time will result in the test being run 

again using the current test parameters as defaults. The number 

of test passes is updated to keep track of how many times the 

test has been run. 
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4.1.4 OPERATION USING THE DEBUG MONITOR 

Configure the Word Processing System normally with the TC Slave 

attached, and use normal system software. In•mke the Command 

Processor. The LOAD PROGRAM command may be used to load the TC test 

into the black box, using 0200 for the memory starting address, 007.5 

for the disk address and 10 for the sector count. 

If the TC program is loaded in properly, a menu should appear on 

the debug monitor with a prompt asking for a conunand. Select a 

command fror.: the list on the screen, and depress the 

corresponding key on the keyboard. The title of that test will 

appear at the top of the screen, and a prompt for selection of 

the test rate near the botto~. 

KEY CODES FOR COMMANDS: 

1) LOOP BACK TEST 

s) TRANSMITTER/RECEIVER SYNC TEST 

c) CLOCK TEST 

x) TRANSMIT/RECEIVE TEST 

i) INTERRUPT TEST 

SELECT COMMAND FROM LIST 

Choose either a single test run (s) or a continuous test run 

(c). This selection will appear under the test title and a prompt for 

the error mode will come up. The error modes are stop on an error (s) 

or collect all errors (c). If a single test is choosen, the "TEST 

COMPLETED" prompt will appear immediately. If continuous, it will 

prompt: 
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PROCESS me COMMAND I TO HALT THE s KEY 

Hitting the s-key or cancel (upper case C) will stop the current 

test run. 

The following prompt will appear: 

TEST COMPLETED, HIT EXECUTE FOR ERROR CODES 

Hitting cancel (upper case C) will cause the program to return to 

the start up menu. Hitting execute (return) will cause the error list 

to be displayed. If the error list is too large for the screen, you 

will he prompted for the rest of the list. Hitting execute will bring 

the next portion of the list to the screen, while cancel will return 

you the start up menu. 

4.1.5 TECHNICAL DESCRIPTION 

A. DIAGNOSTIC COMMANDS. 

The TC diagnostic conunands are listed and explained below. It should 

be pointed out that the higher connnands call the lower ones 

automatically, for example, by selecting the interrupt test, all of 

the tests are run on the TC Device. 

1) LOOP BACK COMMAND 

The Loop Back test checks to see if the loop back test clip is 

attached and properly connected. If the wiring of the clip is 

wrong, or if chip Ll located on the 7356 PCB is not a 74368 

(refer to ECN #8468 in section 5) errors will result. This test 

also checks the ability of the 8251 chip to be cleared of connnand 

parameters. 
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2) 

3) 

SYNCHRONIZATION COMMAND 

Here the ability of the Slave to get into sync is checked by 

setting the USART for bi-sync mode and 2400 Baud. Two sync 

characters are sent out, which are received simultaneously via 

the loop-back connector. If sync is not detected, an error will 

occur. This test also checks the receiver and transmitter ready 

lines. The automatic generation of sync characters ability of 

the 8251 is also tested. 

It should be noted here that auto SYNC character generation by 

the 8251 chip is not totally reliable and occasional errors will 

occur regardless of overall system integrity. This problem is 

eliminated i:a the 8251A. Finally, the overrun error line is 

tested to be sure than an overrun error will occur when 

characters are written over one another without reading them in 

between. 

CLOCK COMMAND 

This command checks the TC slaves ability to transmit and receive 

data. The data is sent out and received via interrupt handlers. 

A pattern of 256 bytes is transmitted and received, then checked 

for correctness. Errors will result due to the following 

conditions: the TC device will not sync properly, a character is 

not sent when it should have been, a character is not received 

when expected, or the data is transmitted incorrectly (garbled in 

transmission). 

5) INTERRUPT COMMAND 

The last test inspects the interrupts in the TC slave to be sure 

that they go off when they should, and don't when they shouldn't. 

This is accomplished by setting up the handlers and USART chip, 

and waiting for the interrupt to occur. Each of the three 

testable interrupts (receive, transmit, and clock) are checked 

separately and will give an error if the interrupt did not occur . 

4-7 



B. TEST RATE SELECTION 

The On-1.ine TC diagnostic has two basic test rates, a single test and 

a continuous test. After the conunand is selected, the user is 

prompted to make a decision on this parameter. Continuous testing is 

done inside of the TC Command on the Diagnostic Command Processor, and 

is not associated with the auto-execute ability of the WPS Conunand 

Processor. 

1) SINGLE TEST MODE 

If single test mode is choosen, the test is immediately executed 

once. If the test was successful, a prompt will be displayed to 

indicate that and a message put up asking if you'd like to run 

the test again. Hitting execute will run the test one more time, 

while hitting cancel will end the test. If it failed, the prompt 

will ind:cate its failure and show you the error it encountered 

in the test run. 

2) CONTINUOUS TEST MODE 

The other choice in test rate is continuous mode. Here the test 

runs continually. When the CANCEL key is struck, the test is 

terminated, and the user is informed if it was successful or 

unsuccessful. If successful, the test can be executed again, or 

it can be canceled. If it failed, a prompt comes up for 

re-display of the errors. 

C. ERROR COLLECTION MODE 

If continuous test rate is choosen, the choice is given to the 

operator of whether to stop on an error, or save all the errors and 

display them at the end of the test run. When saving the errors, a 

maximum of 256 errors can be accummulated. 
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D. CLOCK FREQUENCY SELECTION 

Lastly the operator lS prompted to select a clock rate of either 2400, 

4800, or 9600 baud. This will be used to set the clock rate in the 

test at a future time. 

E. TSEM COMMUNICATION AREA 

NAME BYTES OFFSET NUMBER LOCATION 

TSEMPTR 1 0 1 0280 

TSEM 1 2 2 0282 

TSTATUS 1 3 3 0283 

TCMD 1 4 4 0284 

TFREQ 1 5 5 0285 

TINPUT 2 6 6 0266 

TOUT PUT 2 8 7 0288 

TRATE 1 A 8 028A 

TSTOP 1 B 9 02~'3 

TCOUNT 2 c A 028C 

The aoove chart show the parameters of the TC Semaphore region (TSEM). 

Each of the parameters are shown with their name, how many bytes long 

they are, their offset from the begining of the region and their 

indentification number. Looking at the TSEM area with SZAP (as shown 

below) will show the values of the parameters which starts at x'0280' 

with the variable TSEMPTR. On the line directly below the, the 

indentification number appears, allowing ease of interpretation and 

proper identification of various quantities. 

0280 82020000000000000000000000002A2A5453454D20415245412A2AOO 

02AO 111122334455666677778899AAAAOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
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TSEM - TIH• TC 3emaphor is the main communication 1 ink with the 

command processor. It indicates whet a command is to be 

performPd, when to halt a continuous test, and to signal 

when a test is under execution or completed. A brief 

summary of codes used in the TSEM is given on the following 

page. 

TSTATUS - This is an indicator otthe status of the TC device. It 

indicates when an error has occurred (and type) and to 

indicate when the diagnostic is ready for another connnand. 

TCMD -

TFREQ -

This value indicates which test is to be performed. It is 

to be noted that the higher commands will call the lesser 

ones first. Thus by running a clock test, a loop-back test 

and a sync test are also performed. 

This parameter will set the desired clock frequency in such 

tests that will allow that variable to be user selected. 

TINPUT - The input buffer is pointed to by this variable, it is set 

aside to be used by the couunand processor to pass data to 

the TC diagnostic. 

TOUTPUT - Similarly, the output buffer is pointed to by this address. 

TRATE -

TSTOP -

It is used to pass information to the connnand processor and 

is currently used to transmit the error buffer. 

This value indicates the rate at which a test is to be 

performed. At this time, only two basic rates are 

supported, single test and continuous testing. These codes 

are also given on the following page. 

The STOP value indicates to the diagnostic package whether 

to stop on an error or to store them in an error buffer, 

thus allowing long repetative testing of a TC device. 

4-10 

• 

• 

• 



• 

• 

• 

TCOUNT - This is a two byte counter to keep track of the number of 

tests executed in a continuous mode . 

F. Conununication Codes 

TSEM = 

TSTATUS = 

'OO' - OK 

'80' - Ready for command 

'81' - System error deleted 

'82' - Processing conunand 

'83' - Command completed 

'84' - Terminate test cycle 

'85' - Send errors 

For Coumand Processor: 

'OO' - Ready 

'XX' - CMD PROC Not ready 

For return statuses: 

'OO' - Successful test 

'Ol' - Test failed 

'02' - Command not implimented 

'03' - Zero command 

'04' - System failure 

TCMD "" 

'OO' - No command 

'Ol' - Fill error buffer 

1 02' - Loop Back test 

'03' - Xmit/Rcv Sync test 

'04' - Clock test 

'OS' - Transmit/Receive test 

'06' - Interrupt test 
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OK 

READY 

SYS FAIL 

I NP ROG 

DONE 

STOPPROC 

SENDERRS 

OKSTAT 

RE-IPL 

PASS 

FAIL 

NOTCMD 

ERRA 

SYS FAIL 

ZEROCMD 

FLERRBUF 

LOOP BACK 

SYNC 

CLOCK 

XMITRCV 

INTERPTS 



TFREQ = 

'OO' -- No clock preference 

'Ol' - 2400 BAUD, Bi-Sync 

'02' - 4800 BAUD, Bi-Sync 

'03' - 9600 BAUD, Bi-Sync 

TRATE = 

'OO' - One shot test 

'Ol' - Continuous testing 

TSTOP = 

'OO' - Stop on an error 

'Ol' - Save errors in buffer 

G. VARIABLES AND POINTERS 

LOCATION NAME DESCRIPTION 

NO CLOCK 

SY2400 

SY4800 

SY9600 

SINGLE 

CONT 

STOPERR 

SAVEERR 

023B INBUFPTR Points to the next place to put a received character . 

023D INBUFCTR Number of characters received. 

023F OUTBFPTR Pointer to next character to be sent .. 

0241 OUTJFCTR Number of characters left to be sent. 

0243 ERRBFPTR Pointer to next place for an error code to be placed. 

0246 RCVFLAG Receiver interrupt flag. 

0247 CLKFLAG Clock interrupt flag. 

0248 XMITFI..AG Transmit interrupt flag. 

0249 CMDWORD 8251 command word. 
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024A 

1200 

1201 

1300 

1600 

CLKCTR 

ERR CT 

ERRBUF 

INBUF 

OUTBUF 

Numbn of clock interrupts received during the l 

second interval of the clock test . 

Number of errors in the buffer. 

Start of the error buffer. 

Start of the input buffer. 

Start of the output buffer. 

H. TC ERROR CODES 

ERROR 21 

ERROR 22 

ERROR 23 

ERROR 24 

ERROR 25 

ERROR 26 

ERROR 27 

ERROR 28 

ERROR 29 

ERROR 31 

ERROR 32 

ERROR 33 

ERROR 34 

ERROR 35 

ERROR 36 

ERROR 37 

ERROR 42 

ERROR 43 

ERROR 44 

ERROR 51 

Receiving unexpected modem signals. 

Extra modem signals occuring. 

Other than carrier or DSR are on. 

Loop back clip is not attached. 

CTS is not tied to RTS in the clip. 

DSR is incorrectly connected in the clip. 

Carrier not tied to DTR in the clip. 

DSR is not tied to DTR in the clip. 

Carrier and DSR are not tied to DTR in the clip. 

RXRDY is coming on at the wrong time. 

Sync was not detected. 

OE or TX enable does not work. 

TXRDY didn't come on when expected. 

RXRDY didn't get reset. 

Data was incorrectly received. 

Fill characters w~re not auto-generated. 

Clear clock function is not working. 

Timer cycle is too short. 

Timer cycle is too long. 

A byte of data didnt' get sent. 
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ERROR 52 

ERROR 53 

ERROR 54 

ERROR 61 

ERROR 62 

ERROR 63 

A character sent was not received. 

Data was incorrectly received. 

Receive Error, some characters not received. 

Receiver interrupt is not working. 

Transmitter interrupt is not working. 

Clock interrupt is not workin~. 

I. DEBUG MONITOR MENU 

s) TRANSMITTER/RECEIVER SYNC TEST 

CONTINUOUS TEST 

COLLECT ALL ERRORS 

TEST PASSES: 0000 

KEY CODES FOR COMMANDS: 

1) LOOP BACK TEST 

s) TRANSMITTER/RECIEVER SYNC TEST 

c) CLOCK TEST 

x) TRANSMIT/RECEIVE TEST 

i) INTERRUPT TEST 

CHOOSE ERROR COLLECTION MODE: 

CONTINUOUS (c) OR SINGLE (s) TEST 

12,13,14,15,16,17,18,19,lA,20,21,22,23,24,25,26,27,28,29,2A,30,31, 

32,33,34,35,36,37,38,39,3A,3B,40,41,42,43,44,45,46,47,48,49,4A,4B, 

51,52,53,54,55,56,57,58,59,SA,58,60,61,62,63,64,65,66,67,68,69,6A, 
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J, LOOP BACK CLIP CONNECTIONS 

1-------------------------------------------------1 
I I 

I 1-------------------------------------------------1 
I I I I 
I I 1011 I I 
I I 114 ! I I 
I I l----TxData--------1021 I I 
I I ! 1151 -TCK-----1 I 

l----RxData--------1031 ! I 

116 ! 

1----Req to Send---1041 

1171 -RCK-----1 

1----Clr to Send---1051 

1181 

!----------Data set Rdy--1061 

119 ! 

1071 

1201--DTR-----------I 

l----------Carrier-------1081 

! 21! 

1091 

1221 

1101 

123! 

!-----------1----Int. Ck/SRS---1111 

1241 

l----SRL-----------!121 

! 25 ! 

1131 

It is recommended that the above clip be used in conjunction with the 

On-Line Telecommunication Diagnostics, but the clip normally used in 

checking out the 2227B and 2228B TC controllers will work adequately 

(refer to Service Bulletin# 77 page 66). The jumpers to make on the 

RS-232 connector are shown above and listed beiow: 
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Pin to Pin 

2 3 

4 5 • 6 8 

8 20 

11 12 

12 15 

15 17 

• 

• 
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K. TC 0.1-LINE MEMORY MAP 

4000 

• 
SCREEN BUFFER 1700 

• 
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4.2 ON-LINE SYSTEM CHECKOUT 

The suggested method of on-line system checkout (when applicable) 

for the Communications Controller is a telephone hook-up with a Remote 

Job Entry (RJE) port with the IBM 370/158 host computer at the Wang 

Data Center i,• Burlington, MA (business telephone number (617) 

272-8550). the Data Center supports both IBM 2780 and 3780 protocol 

(connections = 2780, 3780, or 3780c) but will NOT support the protocol 

used in a WPS connP.ction. An alternate method of on-line checkout is 

to arrange a test with the Home Office. 

NOTE: 

These methods are only to be used if the on-line 

checkout with the customer's remote site fails. 

RULES FOR USING DATA CENTER FACILITIES 

1. the signon procedures and keywords are strictly for customer 

engineering personnel use only . 

2. Under no circumstances the signon or keyword be given to a 

customer for the protection of data base at the Wang Data 

Center. Please remember that IBM 370 at Wang Data Center is 

a time sharing system used by many of its customers. 

3. Please limit your on-line checkout time to 10-15 minutes at 

a time as you may tie up the line for data center customers. 

4. Before calling Home Office foT assistance, the on-line check 

must be performed. 

5. Successful checkout does inaure that you have checked out 

functioning of hardware, software and modem. It does not 

checkout any variations in protocols or signon procedure 

customer may encounter when using other remote host 

computers . 
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PROCEDURE: 

A. METHOD 1 (QUICK TEST) 

1. Prepare two test documents before going on-line with the Data 

Center. The first document required is a SIGN-ON document which 

is prepared as follows: 

For 2780: 

For 3780: 

/*SIGNON 

column 1 

/*SIGNON 

REMOTE53 

column 16 

REMOTE46 

SEVXMTKL 

column 28 

TBKLDVXA 

The SIGN-ON document must be prepared exactly as above and must 

have a/* in the documents conunent field (refer to section 3.5.1). 

The second test document is as follows: 

/*$ DA 

column 1 

2. Schedule a TC session using either the 2780, 3780, or 3780c 

connection and enter first the document ID number of the SIGN-ON 

document and then document ID number of the other document (refer 

to section 3.5.2). 

3. Dial one of the following telephone numbers of the Data Center 

depending upon which type of modem the customer has: 

MODEM TYPE 

201A 

201C 

208B 

SPEED 

2000 

2400 

4800 
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( 617) 2 72-9460 

(617) 272-6224 
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4. After the connection is dialed, the modem at the Data Center will 

automatically answer and present a high pitched answer tone after 

which you must press the modem's DATA hutton to enter into the 

data mode (refer to section 3.5.5). 

S. Data transmission must take place now. Observe that RS, CS and 

CO lamp indicator do indicate transmission activity. 

6. After the two documents have been successfully transmitted, the 

computer will transmit to your system a listing of the computer's 

JOB queue. The reception of this file indicates that your 

system, including modem, is functional. An example is the 

following file: 

$11.28.42 JOB 4460 W0$5KMNM ON RM14.RD1 PRIO 15 

$11.28.42 JOB 4466 WN@SKMQL ON INTRDRl PRIO 15 

$11.28.42 JOB 4379 WN@SKLFH ON RM14.PR1 PRIO 15 

$11.28.42 JOB 4374 DT#SKLDM ON PRINTERl PRIO 15 

$11.28.42 JOB 4406 KE$5KLWB ON RM33.PR1 PRIO 15 

$11.28.42 JOB 4381 BE@5KLGM ON RM7.PR1 PRIO 15 

$11.28.42 JOB 4408 UD@SKLWJ ON PRINTER2 PRIO 9 

$11.28.42 JOB 4313 WN@SKKL7 EXECUTING E PRIO 8 

$11.28.42 JOB 4341 WN@5KK3J EXECUTING E PRIO 6 

$11.28.42 JOB 4363 WC@5KLAY EXECUTING D PRIO 6 

$11.28.42 JOB 4450 MS@SKMJA EXECUTING D PRIO 6 

$11.28.42 JOB 4242 CR@SKJGL EXECUTING B PRIO 2 

$11.28.42 JOB 4413 HD@5KLX4 EXECUTING A PRIO 2 

$11.28.42 JOB 4431 WC@5KL98 EXECUTING D PRIO 2 

7. If no file is received in few minutes, check the conununication 

session summary. If it indicates session is ABORTED then 

disconnect the line and re-start the procedure at step 2. After 

several retries if you are not successful then call Home Office 

to do a on-line check . 
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B. METHOD 2 (LONG TEST) 

l. Prepare SIGN-ON document as shown in step 1 of Method 1. 

2. The second document must be prepared using exactly following JCL 

(job card language) data. 

Column 1 29 

llW33 JOB RAV,PRTY=8,CLASS=A 

I* ROUTE PRINT REMOTE53 

II EXEC PGM=IEBGENER 

llSYSPRINT DD SYSOUT=A 

llSYSIN DD DUMMY 

llSYSUT2 DD SYSOUT=A 

I ISYSUTl DD * 

(or REMOTE 46) 

3. The third document must be your test document. (It can be any 

one of the short documents on WP system). 

4. Schedule a TC session and enter first the document ID of SIGNON 

document then JCL document ID and third your test document ID. 

5. Follow instructions in steps 3, 4, and 5 of section A. 

6* After the three documents have been successfully transmitted, the 

computer within 5 to 10 minutes will transmit to your system the 

test document you prepared in step 3. With this document 

computer will aslo send job statistics as well as notices for 

users. The reception indicates that you have functional 

hardware, modem, and telephone lines. 

*NOTE: 

Depending on the time of the day computer may 

take more than 10 minutes to process your job 

and sending your data. In that case after say 

5 minutes you can disconnect the telephone 

line, and wait 20 minutes or so before re­

dialing. Before you redial the computer you 

must schedule another session specifying doc­

ument ID for SIGN-ON document only. If your 
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job is ready computer will send you the test 

document. It is also possible that if some­

one else dials the computer with same SIGN-ON 

while you are waiting (not signed on), he will 

receive your test document. 

4.3 LINE MONITOR TESTER 

4.3.1 INTRODUCTION 

The telecommunications line monitor tester (W.L. #190-0701) does 

not test any hardware or software by itself. It is designed to 

display the Hex Code responses transmitted or received from the local 

and remote terminal on a CRT. In most of the installation problems 

it s imperative to know why the system is not signed on to the remote 

terminal. It could be that SIGN-ON data is not entered.correctly or 

the remote terminal is dead. The person using this tester must be 

familiar with particular communications protocol being used and by 

analyzing responses from the remote terminal he should be able to 

determine the problem. Please substitute any reference to 2200 System 

by WP Telecom when this tester is used on a WP system. 

4.3.2 DESCRIPTION 

The line monitor tester was designed primarily to assist on 

installations. The tester uses 8 LEDs to indicate modem status; it 

also interfaces the data bus to a remote CRT allowing a visual display 

of data transmitted and data received. This tester has two modes of 

operation: 

1. 2200 to Modem-In this mode the test unit is inserted in the 

communications line and allows monitoring of the trans­

mission line and indicates modem status conditions. In this 

mode the 2200 is communicating with either a terminal or a 

computer, through a MODEM which provides all signals and 

status conditions necessary for proper operation . 
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2. 2200 to 2200 - In this mode the test unit is a~ain inserted 

in the communications line to perform the same function as 

mentioned in #1. In this mode the 2200 is communicating 

with another 2200 thro11gh a direct cable connection. Thus, 

all clocks are self-generated and status is maintained by 

the tester. In essence, the tester is acting as a null 

modem. The advantage of having this mode is primarily in 

insolating problems by elimination of system components (by 

eliminating the modem it can be determined if the 

communications controller is working properly). It also 

enables the system to be tested at a local level to insure 

that the controller boards are operational. 

4.3.3 OPERATION 

The tester requires AC power (llSV 50/60 Hz or 230V SO Hz). It 

also requires the following materials to operate properly: 

(1) TC cable (W.L. #220-0113). 

(2) 1 spare 2200 System CRT controller (W.L. #212-2216). 

(3) 1 spare CRT (if item 3 is not available the CRT in the 

system can be used). 

1. Controls - There are four control switches on the tester. 

They are: 

(a) Power On/Off - controls AC power. 

(b) Reset - This returns the cursor to the upper left and 

clears the screen of the monitor CRT. 

(c) Mode Selection - This selects either 2200 to 2200 mode 

or Modem to 2200 mode. 

(d) Baud Selection - This selects the bit transmission rate 

(2400 baud or 4SOO baud). It is operational only in 

the 2200 to 2200 mode. (Does not apply to asynchronous . 
cotIUDunications controllers.) 
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2. Interconnections (all connections are made with power off). 

(a) Plug in the CRT controller board and connect the spare 

CRT to the controller board. (See Figures 4-1 and 4-2) 

(b) 2200 to Modem - In this mode of operation the cable 

labeled 2228 #1 connects to the conununications con­

troller board; connect the cable supplied with the 

system to the modem, connect the other end of this 

cable to the tester connector labeled MODEM. Now con­

nect the ribbon cable to the following PC board through 

the 16 pin IC socket provided on that PC board: 

22278 
2228 
2228B 
Option 62 
Option 62B 
WP TC Option 

6730 
6724 
7224 
7153 
7153-1 
Conn. Jl on 7355 

Apply power to the system, the CRT and the test unit. 

The tester should indicate modem status through the 

LEDs and when transmission begins, all information 

transmitted or received can be observed on the CRT in 

hexidecimal form (Refer to Tables 4-1 and 3-3 to decode 

the transmission). 

(c) 2200 to 2200 - The cable labeled 2228 #1 connects to a 

conununications controller board in one of the available 

systems. The second cable now connects to a second 

system through another communications controller and 

plugs into the tester connector labeled 2228 #2. All 

other connections remain the same. Apply power; 

operation is the same as through a modem. The one 

difference in this mode is that the baud select switch 

is operational, thus, a transmission rate of either 

2400 or 4800 baud is available for a bi-sync 

conununications controller . 
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TABLE 4-1 

CHARACTER CONVERSION 

DATA LINK 
CONTROL CHARACTER EBCDIC HEX USASCII HEX 

ENQ ENQ 20 ENQ 05 
ETB EOB 26 ETB 17 
ACK 0 OLE 11 7011 1070 OLEO 1030 
ACK 1 OLE I 1061 DLEl 1031 
ITB IUS lF us lF 
WACK OLE, 106B OLE; 103B 
RVl OLE@ 107C OLE 103C 
TTD STX ENQ 0220 STX ENQ 0205 
STX STX 02 STX 02 
EOT EOT 37 EOT 04 
SYN SYN 32 SYN 16 
ETX ETX 03 ETX 03 
NAK NAK 30 NAK 15 
EM EM 19 EM 19 
HT HT 05 HT 09 

NOTE: 

EBCDIC code used by WP 2780/3780 Emulators. 

4.3.4 HOW TO TROUBLESHOOT THE SYSTEM USING THE LINE MONITOR 

1. When system is signed-on to the remote end, watch for 

response from remote end to the inquiry message. If no 

reply, then remote end either does not recognize the message 

because of poor line connection, marginal modem at either 

end or bad modem. Try dialing again a few more times. 

2. Check the modem status when transmitting. RTS and CTS must 

be on when transmitting. DTR and DSR must be on after 

telephone connection is established and must remain on 

during entire period of transmission. 

(a) When receiving CO light must be ON. 

(b) TxC light must be on all the time (for bi-sync 

communications only). 

(c) Rxc light must be on during receiving data (for 

bi-sync communications only). 
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NOTE: 
The address for the CRT controller board re­

mains 005 . 

Typical bi-sync message displayed on the CRT. 

- 32 32 32 32 2D FF - System sending a inquiry or a bid 

to the remote terminal. 

- 32 32 10 70 FF Remote terminal acknowledges 

system inquiry (ACKO). 

- 32 32 32 32 02-DATA-03 - - FF - Data transmitted to a 

remote terminal. 

- 32 32 10 61 ···F Remote terminal acknowledges 

systems transmission (ACKl). 

- 32 32 32 32 37 FF - Systems sends end of transmission 

(EOT) code to remote terminal • 
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4.4 GENERAL SYSTEM TROUBLESHOOTING HINTS 

4.4.1 INTRODUCTION 

Troubleshooting the telecommunications system is a very complex 

task. There are so many factors and components involved, such as 

telephone lines, modems, host computers. Any one of these can cause a 

problem. The problem is not always a hardware failure in any of the 

components. More than 70% of the problems encountered in the tele­

communications system at installation time are not sufficient infor­

mation for sign-on procedure, wrong options on the modem and poor 

knowledge of operating procedure. 

4.4.2 TROUBLESHOOTING CHECKLIST 

The first thing any service representative should do is to check 

the installation items as stated below. 

a) Check the entire WP system by running all possible diag­

nostics available and checking all voltages. 

b) Check the telecommunications processor for correct address, 

visually inspect the cards for any broken components, short 

etches, etc. Make sure the cards are seated properly in 

connectors. 

c) Run the off-line diagnostic if available. Most of the 

hardware functions are checked by the diagnostic. 

d) Check the T.C. cable for any bad contacts. Do a continuity 

check on the cable from one end to another end and make sure 

all the required signal wires are connected on both ends of 

the cable. 

e) Call the Telephone Data Service Center and have the modem 

checked. If possible be present when the modem service 

representative arrives and show him the problem. 

f) Make sure the host computer can, in fact, support the Wang 

system. For example, host computer can support only single 

record blocks, in that case change in the Wang Software is 

required to accomodate host computer compatibility. 
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g) Get in touch with data processing personnel at the host 

computer and discuss the sign-on procedure and explain the 

problem. Almost all of the sign-on type problems can be 

resolved this way. If you know anyone else using the same 

host computer or similar system, find out how he is using it. 

h) Most important of all, try to get help from your Area 

4.4.3 

office, program analyst, Home Office, or anyone you know who 

has a telecommunications background. 

MODEM CONTROL SIGNALS CHECKOUT 

If the modem is suspected of causing trouble, the following 

control signals can be checked using an oscilloscope. The modem must 

be in the data mode when checking the control signals. 

1) Place the 7356 PCB on an extender or use the EIA Interface 

Test Set (refer to section 4.6) so that you have access to 

signals used by the RS-232 connector (25 pin Cannon 

connector). Signal pin numbers given below are in reference 

to 25 pin Cannon connector . 

2) Pins 1 and 7 are chassis and reference ground. 

Check for any noise on ground circuit. 

3) Pin 2 TRANSMITTED DATA (TO data s~t). 

Signals on this circuit are generated by data terminal 

equipment. Check to see if terminal is transmitting data 

when in transmit mode. The data terminal will not transmit 

data unless clear-to-send signal is ON (+3v to +25v) on pin 

5, data terminal ready signal is ON (+3v to +25v) on pin 20 

and data set terminal ready signal is ON (+3v to +25v) on 

pin 6 . 
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4) Pin 3 RECEIVED DATA (FROM data set). 

Signals on this circuit are generated by receiving data set 

in response to data signals received from a remote data 

set. This circuit is always held in the MARK state (-3v to 

-25v) when the received line signal detector (pin 8) is OFF 

(-3v to -2Sv). 

S) Pin 4 REQUEST-TO-SEND (TO data set). 

Data terminal presents ON signal (+3v to +25v) on this 

circuit when terminal intends to transmit data. After 

turning this signal ON, data terminal must wait for ON 

condition to clear-to-send (pin 5) circuit before starting 

data transmission. 

6) Pin 5 CLEAR-TO-SEND (FROM data set). 

Signal on this circuit is generated by data set to indicate 

whether or not data set is ready to transmit data. This 

circuit is turned ON (+3v to +25v) in response to ON signal 

on pin 4 delayed approximately SO to 200 ms depending on 

type of modem and customer options selected. 

7) Pin 6 DATA SET READY (FROM data set). 

The ON condition (+3v to +25v) on this circuit indicates 

that data set is in DATA mode and is capable of receiving 

and transmitting data. The data terminal ready signal on 

pin 20 must be ON (+3v to +2Sv) during DATA mode. The OFF 

condition (-3v to -25v) indicates that data set is Talk, 

Test, or On-Hook mode. 
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Pin 8 RECEIVED LINE SIGNAL DETECTOR (carrier) (FROM data set). 

The ON condition (+3v to +25v) on this circuit indicates the 

presence of the data carrier signal above the receiver 

threshold for at least 47+3 milliseconds. This circuit is 

ON during receive mode and will turn OFF (-3v to -25v) and 

disable receiver when data terminal is in transmit mode or 

when request-to-send signal is turned ON. 

9) Pin 15 TRANSMITTER SIGNAL ELEMENT TIMING (FROM data set). 

The square wave signals on this circuit at 2000 HZ (for 2000 

baud modem) or 2400 HZ (for 2400 baud modem) or 4800 HZ (for 

4800 baud modem) are used to provide the data terminal 

equipment with signal element timing information for the 

transmitted data circuit. A timing signal will be present 

on this ci1cuit at all times when power is on in the data 

set . 

10) Pin 17 RECEIVER SIGNAL ELEMENT TIMING (FROM data set). 

The square wave signal on this circuit at 2000 HZ (2000 baud 

modem) or 2400 HZ (2400 baud modem) or 4800 HZ (4800 baud 

modem) rate is used to provide the data terminal equipment 

with receiver signal element timing information. The 

transition from ON to OFF normally indicates the center of 

each signal element on the received data circuit. A timing 

signal will be present on this circuit when CARRIER (pin 8) 

is ON for data sets 201A and 201C . 
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11) Pin 20 DATA TERMINAL READY (TO dAta set). 

4.4.4 

The data terminal must apply an ON condition (+3v to +25v) 

on this circuit at all times to go into the DATA mode. An 

OFF signal on this line will not allow data set to go in the 

data mode. An OFF signal on this line during data 

transmission/reception will make data set drop the 

communication line. 

MODEM SELF TESTS 

Several manufacturers including Bell Telephone have the self 

loopback test or any other kind of test built into their modem. 

Before calling the Telephone company or manufacturer, please use these 

self tests. Test procedures are always given in the modem operating 

manual. The Bell 201C and 208B data sets which have self tests and 

instructions to run them are given below. 

4.4.4.1 DATA SET 201C SELF TESTS 

BUTTONS ON THE DATA SET 

Five buttons are located on the front panel of the data set. 

The functions of the buttons are as follows: 

RO (Receive Only) - Used when testing the data set to condition 

it locally as a receiver. 

AL (Analog Loopback) - Connects the output of the local trans­

mitter to the input of the local receiver. 

ST (Self Test) - When depressed this button causes the data set 

transmitter to turn on and transmit fixed pattern. 
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RT (Remote Test) - When depressed, this button conditions the 

data set to be tested remotely from a Telephone Company Data Test 

Center . 

DL (Digital Loopback) - This button allows for digital loopback 

test on a 4 wire data set. 

STATUS LAMPS ON THE DATA SET 

The data set is provided with eight status lamps. Each lamp 

lights a portion of the front panel which shows the name of the 

control lead being monitored. The lamps and their functions are as 

follows: 

ON lamp - This lights when the power cord is plugged into a 105-

to 130-volt ac source. 

TR (Terminal Ready) - This lamp monitors the status of the data 

terminal ready signal on the customer interface. When the lamp 

is lighted, the signal is in the on condition and tells the data 

set that the terminal is ready for data communication. 

MR (Modem Ready) - This lamp monitors the status of the data set 

ready signal on the customer interface. When the lamp is 

lighted, the signal is in the on condition and the data set is 

ready for data communication. 

RS (Request-to-Send) - This lamp indicates the status of the 

request-to-send singal on the customer interface or from the 

internal circuits which check the data set. When the lamp is 

lighted, the request-to-send signal is in the on condition and 

tells the data set to be conditioned to transmit data. In normal 

operation, when the CO lamp is on, the RS lamp will be off 

regardless of the status of the RS signal at the customer 

interface . 
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CS (Clear-to-Send) - This lamp monitors the status of the 

clear-to-send signal on the customer interface during both normal 

and test modes of operation. When the lamp is lighted, the 

signal is in the on condition and the data set is ready to 

transmit data. 

CO (Carrier On) - This lamp monitors the status of the carrier on 

signal on the cus interface during both normal and test 

modes of operation. The lamp com~8 on when a signal is being 

received by the data set. 

MC (Modem Check) - The MC lamp indicates ~he absence of the 

receiver signal timing (pin 17) signal at the customer inter­

face. In normal operation, the lamp will be ON when the CO lamp 

is OFF. It will be OFF when the CO lamp and interface signal CF 

(pin 8) are ON. When using the self-test feature, the MC lamp is 

ON whenever CO is OFF. However, when CO is ON during self-test, 

the MC flashes ON whenever an error occurs on the received data 

lead. 

TM (Test Mode) - This lamp will light when the data set is placed 

rn the test mode by use of the AL, ST, RT or DL test switches. 

TESTING 

Perform an analog loop-back self-test with a data set at each 

end. If either set fails, replace it with one known to be operating 

properly. 

If both data sets pass the analog loop-back self-test, perform 

the end-to-end self-test (7.-wire sets). 

ANALOG LOOP-BACK SELF TEST (2-WIRE OR 4-WIRE DATA SETS) 

1. Depress the AL and ST switches. 

Requirement: All lamps except MC are lighted during a 

30-second testing interval. If the MC lamp blinks or 
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2. 

remains steadily ON, or if any of the other lamps sre 

extinquished, the data set is defective and should be 

replaced. 

Depress the RO switch. 

Requirement: RS and CS lamps extinguish. MC lamp lights. 

CO lamp extinguishes if data set optioned for switched 

carrier operation (options XA, XD, or XE). 

3. Return the data set to normal operation by depressing the 

RO, ST, and AL switches. 

Requirement: Switches return to the out position and TM 

lamp extinguishes . 
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END-TO-END SELF-TEST (2-WIRE DATA SET) 

l. Depress ST switch at both ends, 

Requirement: TM lamp lights. 

2. Depress RO switch at receive ends. 

3. Establish line connection. 

Requirement: At transmit end, all lamps are lighted except 
CO lamp. At receive end, all lamps are lighted except RS, 
CS, and MC lamps. If MC lamp blinks an average or more than 
twice per minute or remains steadily ON, the data set or 
telephone facility is the source of trouble. 

4. Repeat the test in the opposite direction by releasing the 

RO switch at one end and depressing the RO switch at the 

other end, 

5. Return to pretest mode by releasing the ST switches at both 

ends and releasing the RO switch at the receive end. 

Requirement: TM lamp extinguishes. 

4.4.4.2 DATA SET 208B SELF TESTS 

BUTTONS ON THE DATA SET 

Six buttons are located on the front panel of the data set. All 

of these except the LP button are push-to-operate, push-to-release 

type. The functions of the buttons are as follows: 

LP (Lamp Test) - When depressed, this button causes all of the 

lamps to light except the ON lamp.* This button is used to 

determine if all the status lamps are functional. Its use does 

not affect other data set operations. 

* The ON lamp is nol111ally lighted when power is applied. 
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AL (Analog Loopback) - Connects the output of the local trans­

mitter to the input of the local receiver. Depressing the AL 

button prevents the data set from entering th~ data mode from the 

talk mode or upon automatic answer. While the talk mode is not 

inhibited and calls can be made with the telephone set, any 

attempt to transfer to the data mode will result in the line 

being disconnected if the AL button is depressed. 

ST (Self Test) - When depressed, this button causes the data set 

transmitter to turn on and transmit a fixed pattern. The 

receiver is conditioned to look for this pattern and generate a 

signal which causes the ER lamp to flash if an error is detected. 

RO (Receive Only) - Used when testing the data set to condition 

it locally as a receiver. When depressed, the switch internally 

conditions the request-to-send signal to off regardless of the 

state of the request-to-send signal from the terminal equipment 

or from other test buttons. 

RT (Remote Test) - When depressed, this button conditions the 

data set to be tested remotely from a Telephone Company Data Test 

Center (DTC). 

SO Button - When depressed, this button provides a 

request-to-send/clear-to-send interval of SO millisecond (ms). 

When the button is released, the request-to-send/.clear-to-send 

interval is lSO-ms. In almost all cases, the SO-ms 

request-to-send/ clear-to-send interval can be used (button 

~Ppressed). The lSO-ms request-to-send/clear-to-send interval 

(button released) is provided to assure terminal compatibility 

and for applications where the channel delay exceeds the length 

of the transmitted signal. If the terminal equipment experiences 

frequence time-outs, the lSO-ms request-to-send/clear-to send 

interval might correct the condition . 
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STA' 11US LAMPS ON THE DATA SET 

The data set is provided with seven status lamps. Each lamp 

lights a portion of the fron,t panel which shows the name of the 

cm.trot lead being monitored. The lamps and their functions are as 

fol lows: 

ON Lamp - This lights when the power cord is plugged into a 105-

to 130-volt ac source. 

TR (Terminal Ready) - This lamp monitors the status of the data 

terminal ready signal on the customer interface. When the lamp 

is lighted, the signal is in the on condition and tells the data 

set that the terminal is ready for data communication. 

MR (Modem Ready) - This lamp monitors the status of the data set 

ready signal on the customer interface. When the lamp is 

lighted, the signal is in the on condition and the data set is 

rP~dy for data communication. 

RS (Request-to-Send) - This lamp indicates the status of the 

request-to-send on the customer interface or from the internal 

~ircuits which check the data set. When the lamp is lighted, the 

request-to-send signal is in the on condition and tells the data 

set to be conditioned to transmit data. In normal operation, 

when the CO lamp is on, the RS lamp wi 11 be off regardless of the 

status of the RS signal at the customer interface. 

CS (Clear-to-Send) - This lamp monitors the status of the 

clear-to-send signa 1 on the customer intet·face during both the 

normal and test modes of operation. When the lamp is lighted, 

the signal is in the on condition and the data set is ready to 

transmit data. 

CO (Carrier ON) - Thi~ lamp monitors the status of the carrier on 

signal on the customer interface during both normal and test 

modes of operation. The lamp comes on when a signal is being 

received by the data set. 
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ER (Equalizer Retrain) - This lamp monitors the status of the 

automatic retr~in mode. If the CO lamp is lighted and the ER 

indicator is blinking, it indicates that invalid data has been 

received and that the automatic equalizer is now retraining. 

Continuous blinking, while the CO lamp is on, is an indication of 

marginal performance. When the data set is in the ST mode, the 

ER lamp blinks when an error is detected in received data, For 

normal operation, when the CO lamp is off, the ER lamp should be 

lighted and, when the CO lamp is lighted, the ER lamp should be 

off. Thus, CO and ER lamps light alternately in normal oper­

ation. A lighted ER lamp indicates an abnormal condition only 

when the CO lamp is also lighted. 

DATAPHONE TESTING 

In cases of suspected trouble, the attendant should perform the 

Lamp Check, the Analog Loopback Test, test the data terminal equip­

ment, and perform and End-to-End Self Test before calling the 

Telephone Company to report trouble. Only if these checks indicate 

trouble in Telephone Company provide<~ equipment should the problem be 

reported to the Telephone Company. 

In addition to the following tests, the Telephone Company Test 

Center personnel may request further assistance in trouble isolation 

by use of built-in features 

I.AMP TEST 

Depress the LP nonlocking button. All the lamps on the data set 

should be lighted. The LP button can be depressed at any time since 

it does not affect normal data set operation . 

4-41 



ANALOG LOOPBACK SELF TEST 

The Analog Loopback Self Test 1s performed to analyze the data 

set without using external equipment. The test is performed as 

follows: 

Check that the data set is idle and that power is applied. 

l. Depress AL button. 

2. Depress ST button. 

Check that the ON, RS, CS and CO lamps are on and that ER and MR 

lamps are off. Disregard the status of the TR lamp. If the lamps are 

not as indicated, the data set has failed the Analog Loopback Self 

Test. 

3. Observe the ER lamp for 30 seconds. 

If the ER lamp is on or blinks, this indicates that the data set 

has failed the Analog Loopback Self Tes~. 

At the end of the test: 

4. Depress the AL and ST buttons. 

The data set 1s returned to the normal operating condition. 

NOTE: 

The data set power supply is equipped with an 

over-voltage protection circuit which limits 

the output voltage as it rises excessively. If 

this occurs, the data set will fail the Analog 

Loopback Self Test. To reset the power supply, 

the power cord must be unplugged and replugged 

into the ac outlet. If the data set still fails 

the Analog Loopback Self Test, notify the Tele­

phone Company Repair Service for correction of 

the problem. 
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END-TO-END SELF TEST 

The End-to-End Self Test is performed to test both far-end and 

near-end data sets and the telephone channel between the two sets. 

The test is performed as follows: 

1. Place a call to the far end and arrange to perform the 

End-to-End Self Test. Discuss the duration of the test (at 

least S minutes) and when to return to the talk mode. 

Request the far end to check the following lamps after the 

far-end data set has been transferred to the data mode. (ON, RS, CS, 

and ER lamps are on; MR and CO lamps are off; disregard status of TR 

lamp.) If the lamps are not as indicated, the system has failed the 

End-to-End Self Test. 

2. Request the far end to depress the ST button on the data set 

and the DATA button on the telephone set . 

The far-end data set is now transferred to the data mode. 

3. Depress the ST and RO buttons on your data set and then 

depress the DATA button on the telephone set. 

Your data is now transferred to the data mode and it is possible 

to receive data. 

Check that the ON and CO lamps are on at your data set and that 

the RS, CS, MR, and ER lamps are off. Diregard status of the TR 

lamp. If the lamps are not as indicated after transferring to the 

data mode, the system has failed the End-to-End Self Test. 

Observe the ER lamp for a 5-minute period.. The ER lamp should be 

off and should not blink more than an average of three times in any 

I-minute period . 
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4. After the prearrange time, return to the talk mode and 

discuss the results of the test. 

5. Repeat the test in the opposite direction by releasing the 

RO button on your data set. Request the far end to depress 

the RO button on that set. 

Request the far end to check the following lamps after both data 

sets have been transferred to the data mode. (ON and CO lamps are on; 

RS, CS, MR, and ER lamps are off; disregard status of TR lamp.) If 

the lamps are not as indicated, the system has failed the End-to-End 

Self Test. 

6. Return both data sets to data mode by depressing DATA 

buttons on the telephone sets at both locations. 

Check that the ON, RS, CS, and ER lamps are on at your data set 

and that the MR and CO lamps are off, Disregard status of TR lamp. 

After transferring to the data mode, if the lamps are not as indi­

cated, the system has failed the End-to-End Self Test, 

7. Repeat the 5-minute check for this direction of trans­

mission; then return to talk mode. 

After the 5-minute check has been performed and the results have 

been discussed, return the data sets to normal operation as follows: 

8. Release the ST button at your data set. 

Data. set is returned to normal operation. 

9. Request the far end to release the ST and RO buttons. 

Far-end data set is returned to normal operation. 
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NOTE: 

If tests fail, make another attempt before 

reporting trouble by establishing a new con­

nection. 

4.5 TC SOFTWARE AND TROUBLESHOOTING PROCEDURE 

The following troubleshor,cing procedures can be used after 

general troubleshooting techniques fail to resolve the problem. Refer 

to section 3.10 for software module details. 

4.5.1 TC FAILS TO OPERATE 

If TC does not seem to operate (e.g., will not cancel or initiate 

a session): 

1. Display page 21 of TC Memory. If it is all zero, or has bad 

parity, the IPL sector has not executed properly. Check 

that the TC slave is turned on. Sometimes IPL doesn't work 

- try it again. This may also indicate a bad master. 

2. If page 21 seems OK, check page 26. Byte OA identifies the 

occupying module: 

FF - ~· If this module is in memory, the IPL procedure 

has not completed properly. Check page 00, byte 08 (PSTAT, 

refer to TM02). It will be either FE (indicating a disk 

error) or FD (indicating a failure to match the port 

identification hardware switches against the PORTID field of 

the QCB). If there is a disk error, the MSEM area (pointed 

to by bytes 04-05 of page 00) will show the details, just as 

for the WP system (refer to TM02). If there is a PORTID 

mismatch, check the QCB and the switches. If the QCB has 

been destroyed, a system IPL will reinitialize it. However, 

this should never happen, and should be considered a serious 

bug if it does . 
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00 - QD !NIT. If this module is in memory, TC is waiting 

for a Start from the Master. If there is a session queued, 

something has gone awry - either a disk error or a software 

bug. Check page 00, byte 08 for a disk error as above~ If 

its a software bug, re-IPLing the TC slave will start the 

queued session. It can then be cancelled if you wish. 

10 - BD ESTAB. If this module is in memory, TC is waiting 

for Data Set Ready. Check the equipment to determine the 

problem. 

40 - BD Main. The only time this module remains in memory 

indefinitely is when there has been a disk error. Check as 

described above. 

41 - BD Recv. We should be in Control Receive or Receive 

State. Display page lF (the BCB) to determine which: 

Byte FO = 03 - Control Receive (waiting to receive) 

Byte FO = 01 - Receive 

42 - BD Send. We should be in Control Send or Send State. 

Display page lF (the BCB) to determine which: 

Byte FO = 04 - Control Send (Bid) 

Byte FO = 02 - Send 

If you suspect something amiss in the session just com­

pleted, display page lF (the BCB). Byte FO shows line 

status at the end of session: 

OF - EOT - this is a normal completion or Session was 

cancelled 

08 - Line Dropped 

09 - Retries failed 

OA - Logic (software) bug 
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4.5.2 ABORTED SESSIONS 

If a Session is aborted before completion, you can find out what 

happened to it by examining the SCB. First display the QCB and then 

chain through the abort list until you find the SCB with the Session 

ID your are interested in. 

Byte 90 gives the Line State at the end of the session: (These 

are the same values as in the SCB byte FO at session completion). 

08 - line dropped 

09 - retries failed 

OA - logic error (software bug) 

The SCB also shows which documents had been sent when the session 

was aborted. For each document in the list, the DOCSENT byte is 

01 if the document has been sent, 00 otherwise. However, the 

DOCSENT byte is never set to 01 for sign-on documents, since 

these documents are re-sent if the session is restarted . 

4.6 EIA INTERFACE TEST SET 

The ITS 1 EIA Interface Test Set is a self-contained pocket size 

test set that can be inserted between the Data Communication Equipment 

(DCE) or modem and Data Terminal Equipment (DTE). It permits the user 

to monitor the EIA RS-232 signals and isolate and identify sources of 

trouble. 

The ITS 1 contains nine indicators which continuously monitor the 

level of the following interface signals: transmitted data, received 

data, request to send, clear to send, data set ready, received carrier 

detect, data terminal ready, signal quality detect and ring 

indicator. Two indicators monitor the transmit and receive clock 

signals. Unlike the nine levels indicators, these two indicators will 

not respond when only a DC level is present. The clock interface 

signal indicators will only turn on when there is an active clock 

signal present. Two additonal uncommitted indicators are available 

for monitoring either positive or negative levels on any of the 

interface lines. 
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The ITS 1 contains 24 switches which allow any of the interface 

signals except line one, (Frame Ground) to be interrupted. These 

switches are physically located in the center of the front panel and 

functionally divide the Test Set into two halves. The upper half 

contains a cable and connector for connecting the Test set to the DCE 

or modem. The indicators which monitor signals originating from the 

modem are also located on the upper half of the front panel. 

Likewise, the lower half of the Test Set contains a connector to which 

the DTE (terminal or CPU) can be connected and the indicators which 

monitor signals originating from the DTE. The positive and negative 

test indicators are also located on the lower half of the Test Set. 

All indicators are labeled with both the standard EIA designation and 

the conunonly used abbrevations. 

Twenty five pins are located both above and below the switches. 

These pins permit monitoring of any of the interface lines with either 

or both the positive and negative test indicators with jumpers 

supplied or probing with an external meter or oscilloscope. Both sets 

of pins are arranged in the same configuration and order as the pins 

in a standard EIA RS-232 female connector. 

The ITS 1 is housed in a sturdy plastic case with aluminum 

extrusions and hinge. A positive latch is provided on the cover to 

keep the Test Set closed securely when not in use. The front panel is 

photographically etched and overcoated to prevent the lettering from 

being scratched or marred during use. The Test Set is self-contained 

and is powered by two penlite batteries which will provide over 100 

hours of continuous operation. No power is consumed by the Test Set 

when not in use. 
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LEVEL INDICATORS 
Transmitted Data 
Received Data 
Request to Send 
Clear to Send 
Data Set Ready 
Received Carrier 
Detect 

Data Terminal Ready 
Signal Quality Detect 

Ring Indicator 
Positive Test 
Negative Test 

SPECIFICATIONS 

ACTIVITY INDICATORS ..•.•.•.•..•..• transmit clock 
Receive Clock 

INDICATOR THRESHOLD ..•..•.....••.• + 3 volts 

INDICATOR INPUT IMPENDANCE .•...... 30,000 ohms 

POWER . ........................•... Two 1. 5 vol ts 
AA Batteries 

DIMENSIONS .....•••.............•.. 5. 5"L x 3. 6"W 
l.6"H 

WEIGHT. I ••••••••••••••••••••••••• • 12 oz. 

TYPICAL APPLICATIONS 

(DTE) 
TERMINAL 

OR CPU 
ITS 1 

(DCE) 

MODEM 

(DTE) 
TERMINAL 

OR CPU 
ITS 1 
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5. ENGINEERING CHANGE NOTICES C.E.C.N.'s 

The Model 5528 communications controller is comprised of the 
following P.C.B's: 

210-7353 
210-7354 
210-7355 
210-7356 
210-7357 
210-7358 
210-7359 

TC DATA LINK BOARD 
MEMORY BOARD 
CPU BOARD 
MODEM & ACU INTERFACE BOARD 
CURRENT LOOP INTERFACE BOARD 
TCP REGULATOR BOARD 
TCP MOTHERBOARD 

The following is a "TO BE EXECUTED" ECN listing with the 
electronic revision levels (E-REV) for the associated TC P.C.B.'s: 

P.C.B. I 

7353 

7354 
7355 

ECN 

0 

0 
8184 

1 

DESCRIPTION 

None 

None 
Artwork/Schematic/Design change 

1) Add wire jumper from connector 5 
pin J to+ OV. -

2) Add wire jumper from connector 5 
pin L to Ll-6 (OUt) • 

REASON FOR CHANGE 
To make unit testable using 928 debug 
monitor . 
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P.C.B. fl ECN DESCRIPTION 

7356 7836 Artwork/Loading Sketch/Schematic/ 
1 Design change (see figure) • 1) Add (1) 74LSOO IC (WI..#376-0207) 

2) Add (2) 180 ohm l/4W Resistors 
(WL/1330-2018) 

3) Add wire jumper from Ll2-2 to 
Ll2-15 (+SVR) 

REASON FOR CHANGE 
To add Busy and Power-On indicator 
LED's. 

7356 7836A Artwork/Loading Sketch/Schematic/ 
2 Design change (see figure) 

1) Add (1) .01 uf 25V Cer Cap 
(WL 11300-1903) 

2) Add (1) 68 ohm l/4W Res 
(WL 11330-1068) 

3) Add ( 2) 120 ohm l/2W Res 
(WL 11331-2012) 

4) Add (1) MPS 6512 Transistor • (WL#375-1012) 

5) Add ( 1) MPS 6518 Transistor 
(WL#375-1014) 

REASON FOR CHANGE 
To support B1sync 2228N Null Modem 
operation. 

NOTE: This ECN is required for use 
with 2228N Null Modem. 

• 
5-2 



P.C.B. # 

7356 

• 
7357 

7358 

7359 

• 

• 

ECN 

8468 
3 

0 

0 

7630 
0 

DESCRIPTION 

Loading Sketch/Schematic/Design 
change 

1) Change Ll from 74367 
(WL#376-0176) to 74368 (WL 
#376-0179) 

REASON FOR CHANGE 
To make TC code universal. 

None 

None 

Artwork/Schematic/Design Change 

1) Cut etch connecting connector J3 
pin 24 (TST) to pin 15. 

NOTE: This change is needed to 
operate with certain modems (208B). 

2) Add wire jumper from I/O board 
connertor 2 pin 19 (CR) to 
connector J2 pin 4. 

3) At connector JS, interchange pin 
1 (18 VACTl) with pin 5 (+ OV) 
and interchange pin 2 (18VACT2) 
with pin 6 (+ OV). 

CAUTION: This change was 
unintentional and creates an 
incompatability with the previous 
(artwork revision R) motherboard. 
When changing motherboards, be sure 
that the two black transformer leads 
are connected to + OV and that the 
two yellow transf'Ormer leads are 
connected to 18VAC Tl and 18VACT2 
respectively. If the transformer 
leads are not connected properly, 
then the unit's power line fuse (3A 
fast blow) will blow. 

REASON FOR CHANGE 
Design corrections . 
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A. I I NTIWD!lCT ION 

A. l. l SYNCHRONOIJS TRANS MI SS ION 

Synchronous is defined as happening at the irnme time or 

operating at exactly the same peri0d and phase. This definition is 

directly applicable to synchronous transmission; the receiving 

station is synchronized to the transmitting station prior to data 

transmission. Before a block of data is sent, the oscillators in 

the data sets of both stations must be brought into phase. This is 

accomplished by the transmitting station sending a synchronization 

pattern at the start of the data block. Tf this synchronization 

process were not done, the receiving station would not be able to 

determine which bit received was the first character bit, thus 

making communication impossible. The sync pattern is followed by 

control characters, then data, which continues contiguously until a 

control character indicating the end of a block is encountered. At 

this time, the receiving station checks the next character or two 

characters (depending upon the type of block checking used) against 

a check character it has accumulated to determine if the block was 

tr~nsmitted correctly. 

SYNC SYNC C DATA C E 

Sync Pattern 

Control Characters 

Error Detecting Character(s) 

FIGURE A-1 TYPICAL TRANSMISSION 
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A. I . 2 R INAHY SYNCHRONOUS COMMUNICATIONS PHOCEDURF. 

Rinarv Synchronous Communications (BSC) procedurt> provides a set 

of rult>s (estahlisht>d hy IBM) for tht> synchronous transmission of 

bin:try co<lr>d data. !~SC is able to acconunodate a variety of 

transmission codes and supports a transparencv feature that allows 

transmission of control characters and raw data within the message 

format without anv control or graphic significance at the receivin~ 

terminal. This section describes BSC transmission codes, data link 

control and operations, error checking, message format, and some 

optional capabilities. 

A. l.1 THE DATA LINK 

This consists of the conununications lines, modems and any other 

communications equipment used in the transmission of information 

between two or more terminals. A terminal can be as simple as a 

single input device (for sending) and an output device (for 

receiving); or it could be made up of a control unit supporting 

several input and output devices. The terminal lS interfaced to the 

communications lines through a modem. The modem can he obtained from 

communications connnon carriers or an equivalent may be provided by 

the customer. The specific modem used at each terminal is dependent 

upon the type of communications line and the operating speed of the 

terminal equipment. These components make up the hardware necessary 

for a data link. The type of data link is determined by terminal 

specifications. The specific type of data link we are concerned 

with is a point-to-point data link. Point-to-point means that there 

are only two terminals conununicating to each other at a time. This 

type of a data link can be established over leased (nonswitched) 

lines or a switched network. Operation on leased lines are always 

between the same two terminals (a permanent connection) where on a 

switched network the data link is disconnected after the terminals 

complete their transmissions. A new data link can be established 

with any terminal in the network by using standard dialing 

procedures (Manual or Automatic) . 
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A. l. l~ TRANSMISSION CODES 

BSC proct>dur0s ari> capablf' of h:mdling three transmission code 

HI~ t S: 

l) 1rncn1c (F.xtPnded Binary Coded Decimal Interchange Code) ·­

~~6 assign mPnt positions. 

2) USASCIT (United States of America Standard Code for 

Information 

1.:nterchang£~) - 128 assignment positions. 

3) Six-Bit Transcode - 64 assignment positions. 

Each code set is comprised of data link control characters 

(e.g., SOH - Start of Heading, STX - Start of Text), endtoend 

control characters (e.g., EM - End of Media, HT - Horizontal Tab), 

and graphic characters (numeric, alphabetic, special). The choice 

of code set depends upon the application, however, to insure system 

compatibility, the same code should be used throughout the 

communications network. In addition to handling the above mentioned 

characters, BSC has another capability; a transparenttext mode. 

This transparent mode allows transmission of all possible bit 

configurations; assignment restrictions are removed from the code 

set being used. This means that within the standard message format 

any type of coded information can be handled using transparenttext 

mode. 

A.2 OPERATION OF THE DATA LINK 

The data link can be designed to operate either point-to-point 

(two terminals) or multipoint (several terminals). Since our system 

operates point-to-point, explanations of multipoint operation will 

not be included in this publication. A contention situation exists 

when using point-to-point operation, that is, both terminals can 

attempt to use the communications line simultaneously. To lessen 

the possibility of this occurring, a terminal bids for the line 

using the enquiry control character (ENQ). The enquiry sequence SYN 

SYN ENQ (where SYN SYN represent the sync characters sent before a 
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tr·ansmission) provicli>s :1 concise mPthod fnr ri>qtw~:r-in~· control of 

tht> linP, thcrPfnre, leaving 0.1 maximum amount of timP for line 

monitoring. In thP i>v1~nt of two terminals bidding for 11 lin<> 

simultaneously, one terminal m11st be equipped to persist in its 

bidding attempt to hrPak the contention condition. OncP a t1~rminal 

gains control of the line, message transmission can h~gin. 

A.2.1 MESSAGE BLOCKS 

The message consists of one or more blocks of text data. The 

text is transmitted in blocks to provide more accurate and efficient 

error control. The text data is the body of the message and is 

identified by a start of text (STX) character immediately preceding 

each block of text. In addition, each block of text except the last 

is innnediately followed by and end of transmission block (ETB) 

character or an intermediate block (ITB) character. The last block 

of text in a message is innnediately followed by an end of text (ETX) 

character. 

The text of the message can be preceded by a headin·~ that 

contains auxiliary information (e.g., station control, priority, 

etc.) pertaining to the following text data. The heading is 

identified by a start of heading (SOH) character inunediately 

preceding it. 

For greater reliability, a unique charact~r should always follow 

SOR to identify the heading function. The reason for this is to 

prohibit the possibility of heading data being interpreted as text 

data, or vice versa, due to transmission errors. This unique 

character should not be used following STX. The percent (%) 

character should not be used for this purpose, as SOH% is presently 

used to identify requestfortest or stationdependent control messages. 

As each message block is completed, it is checked for 

transmission accuracy at the receiver before the transmission 

continues. (When VRC is used, each character is checked as it is 

received.) 
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A.:1.:1 ERIWH cm:r:KINC: 

l·:ach hl1,ck of data transmittrd 1s Prrorchl'ckt>d ;1t !.hf' rPcPivin!!. 

,;t.ation in llllf' of nevPral ways, dt~Jwnding on the code and tlw 

funct illns Prnplovc>rl. These chf'cking mf'thods are vertical rP<lundnncy 

clwcking (VRC), whieh is oddparity cl1Pcking bv charactPr ;rn tlw d:Ha 

is n·•-·t•iv!•d, and eithf'r longit11dinaln·<lundancy chPcking (LRC) or 

cyclic ri•dundancy clwcking (CRC), which cht•ck tlw hlnck :1ftPr ii- is 

recPivc<l. After each transmission, the recf'LVtng station normally 

repl iPs with ACl\O or ACKl - data accepted, continu<• sc>n<ling; or with 

NAK - data not 11ccepted (e.g., a transmission error was clf'tt>ctl'd), 

retransmit previous block. Retransmission of a hlock of data 

following an initial NAK is us11ally attemptPd at least three time:;, 

If the transmitting station receives no reply after sending a data 

block, or if the reply is garbled, the transmitting station can 

requf'st a retransmission of the reply by sending an ENQ. When the 

transmitting station is through sending a message, it ends the 

transmission by sending an end of transmission (EOT) character. The 

specific BSC errorchecking capabilities available are shown, by code 

set, in Figure A-2. 

TRANS MISS ION 

CODE 

EBCDIC 

USA SC II 

NO 

TRANSPARENCY 

CRC 

VRC/LRC 

TRANSPARENCY 

INSTALLED AND 

OPERATING 

CRC 

~RC 

TRANSPARENCY 

INSTALLED BUT 

NOT OPERATING 

CRC 

VRC/CRC 

FIGURE A-2 ERROR CHECKING CAPABILITIES 

A.2.2.1 VRC/LRC 

VRC (vertical redundancy checking) is an oddparity check 

performed on a percharacter basis with the USASCII character set. 

It is not available with either the EBCDIC or SixBit Transcode 

character sets. The VRC oddparity check is performed on each 

character, including the LRC character. 
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LRC is a longitudinal redundancy check on the total data hits hy 

m1'ssage hlock. It is a hasic form of CRC. An LRC charact<>r 1s 

accumulated at both the sending and recf'iving terminals during th<• 

transmission of a hlock. This accum11lation is cal !Pel tlw hlockdwck 

ch,1racter (BCC), and it is transmittf•d immediat1•ly following an ETH, 

ETX or ITH character. The transmitted HCC is compared with the 

acc11mulatPd HCC character at the receiving station for an Pqual 

condition. An equal comparison indicates a good transmission of the 

previous hlock. 

The LRC accumulation is reset by the first STX or SOE character 

received after a line turnaround. All characters received 

thereafter, including control characters, until the next line 

turnaround, are included in the accumulation. Only SYN characters 

are not accumulated. Following an ITB BCC, the accumulation resets 

and starts agai, with the next received STX or SOH character. 

A.2.2.2 CRC12/CRC16 

Cyclic redundancy checking (CRC) is a more powerful method of 

block checking than LRC. Two modes of CRC are employed with BSC. 

The first, CRC12, is used for sixbit transmission codes; the second, 

CRC16. is used for eightbit transmission codes. 

A cyclic redundancy check is a division performed by both the 

transmitting and receiving stations using the numeric binary value 

of the message as a dividend, which is divided by a constant. The 

quotient is discarded, and the remainder serves as the check 

character, which is then transmitted as :.he block check (BCC) 

character immediately following a checkpoint character (ITB, ETB, or 

ETX). The receiving station compares the transmitted remainder to 

its own computed remainder, and finds no error if they are equal. 

The BCC accumulation consists of two bytes (e.g., 16 bits for 

CRC16) when it is transmitted on the line, hut functionally is one 

sPq11ence . 
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A.2.2.3 EOT/NAK Pad Format Check 

All BSC stations use the EOT/NAK pad ~1rmat check to reduce the 

probability of a transmission line error converting an affirmative 

response (DLE sequence) into an EUT or NAK character. EOT and NAK 

must be followed by a trailing pad character of all "l" bits. 

Although all eight bits of the trailing pad character may be sent, 

the receiver should check only the first four bit positions. A 

station receiving an EOT or NAK within the text or heading of a 

transmission block (following STX or SOH) will treat the character 

as data and continue to receive or mcnitor the transmission 

(timeout, recognition of a turnaround character, etc.). 

Similar pad format checking on DLE sequences and ENQ may be done 

on an optional basis. 

A.2.3 DATA-LINK CONTROL 

Control of the data link is maintained through the use of these 

control characters and sequences: 

SYN - Synchronous Idle 

SOH - Start of Heading 

STX - Start of Text 

ITB - End of Intermediate Transmission Block 

ETB - End of Transmission Block 

ETX - End of Text 

EOT - End of Transmission 

ENQ - Enquiry 

ACKO/ACKl - Alternating Affirmative Acknowledgements 

WACK - WaitBeforeTransmit Positive Acknowledgement 

NAK - Negative Acknowledgement 

DLE - DataLink Escape 

RVI - Reverse Interrupt 

TTD - Temporary Text Delay 

OLE EOT - Disconnect Sequence for a Switched Line 
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Several vnriati0ns 1n the designatinn9 and compositions of the 

datal ink control d1aracters and s~quenci>s exist among tlie various 

code sets. For PXampl1• 1 ACKO and ACKI are two character sequences 

having OLE as tlw first character. TlwsP and other vari.ations are 

shown in FigurP 11. Characters that remain the same in all code 

sets are designated by a dash (-). 

A.2.3.l SYN - Svnchronous ldle 

This character is used to establish and maintain synchronization 

and as a time fill in the absence of any data or other control 

character. Two contiguous SYN's at the start of each transmission 

(SYN SYN) are referred to as the characterphase sync pattern 

(represented by SYN in Figures and format examples). 

A.2.3.2 SOH - Start of Heading 

This character precedes a block of heading characters. A 

heading consists of auxiliary information (such as routing and 

priority) necessary for the system to process the text portion of 

the message. 

A.2.3.3 STX - Start of Text 

This character precedes a block of text characters. Text is 

that portion of a message treated as an entity to be transmitted 

through to the ultimate destination without change. STX also 

terminates a heading. 

D·'TA LINK 

CHARACTER 

SYN 

SOH 

STX 

ETB 

ETX 

EOT 

EBCDIC USASCII SIX-BIT TRANSCODE 

EOB(ETB) 
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ENQ 

ACK 0 

ACK 

NAK 

DLE 

ITB 

WACK 

RVl 

TTD 

DLE I 70 I 

DLE 1 

IUS 

DLE, 

DLE @ 

STX ENQ 

OLE 0 

OLE l 

us 
OLE; 

OLE 

STX ENQ 

OLE -

OLE T 

us 
DLE W 

OLE 2 

STX ENQ 

- indicates characters are the same in all code sets ' indicates the 

hexidecimal representation (no graphic assignment) 

FIGURE A-3 CONTROL CHARACTER CONVERSION 

A.2.3.4 ETB - End of Transmission Block 

The ETB character indicates the end of a block of characters 

started with SOH or STX. The blocking structure is not necessarily 

related to the processing format. The blockcheck character is sent 

inunediately following ETB. ETB requires a reply indicating the 

receiving station's status (ACKO, ADKl, NAK, or, optionally, WACK or 

RVI). 

A.2.3.S ITB - End of Intermediate Transmission Block 

The ITB character (!US in the EDCDIC charts and US in the USASCII 

and SixBit Transcode charts - interchange unit separator) is used to 

divide a message (heading or text) for error checking purposes 

without causing a reversal of transmission direction. The 

blockcheck character inunediately follows ITB and resets the 

blockcheck count. After the first intermediate block, successive 

intermediate blocks need not be preceded by STX or SOH. (For 

transparent data, each successive t•'termediate block must begin with 

DLE STX.) If one intermediate block is heading and the next 

intermediate block is text, STX must begin the text block. 
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Normal line turnaround occurs after the last intermediate block, 

which is terminated by ETB or ETX (OLE ETB or OLE ETX for 

transparency). When one of these ending characters is received, the 

receiving station responds to the entire transmission. If a 

blockcheck error is detected for any of the intermediate blocks, a 

negative reply is sent, which requires retransmission of all 

intermediate blocks. 

All BSC stations must have the ability to receive ITB and its 

attendant BCC. The ability to transmit the ITB character is a 

station option. 

NOTE: 

For some stations, ITB's in transparent data are permitted 

only at predetermined, fixed intervals within the 

transparent text. The receiver must be aware of the 

interval length. 

A.2.3.6 ETX - End of Text 

The ETX character terminates a block of characters started with 

STX or SOH and transmitted as a unit, The blockcheck character is 

sent immediately following ETX. ETA requires a reply indicating the 

receiving station's status. 

A.2.3.7 EOT - End of Transmission 

This character indicates the end of a message transmission, 

which may contain one or more blocks, including text and associated 

headings. It causes a reset of all stations on the line. EOT is 

also used as: 

1) A response to a bid when that station has nothing to transmit. 

2) An abort signal to indicate a system malfunction or operational 

situation that prohibits continuation of the message 

transmission . 
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A.2. 3.8 ENQ - Enquiry 

The ENO character is used to obtain a repeat transmission of the 

response to a message block if the original response was garbled or 

was not re~eived when expected. ENQ is also used to bid for the 

line when using a pointtopoint line connection. 

A.2.3.9 ACKO/ACKl - Affirmative Acknowledgement 

These replies, in proper sequence, indicate that the previous 

block was accepted without error and the receiver is ready to accept 

the next block of the transmission. ACKO is the positive response 

to a line bid (point-to-point). 

A.2.3.10 WACK - Wait-Before-Transmit Positive Acknowledgement 

WACK allows a receiving station to indicate a "temporarily not 

ready to receive" condition to the transmitting station. It can be 

sent as a response to a text or heading block, line bid 

(pointtopoint with contention) or an ID (identification) line bid 

sequence (switched network). WACK is a positive acknowledgement to 

the received data block or to selection. 

The normal transmitting station response to WACK is ENQ, but EOT 

and DLE EOT are also valid responses. When ENQ is received, the 

receiving station will continue to respond with WACK until it is 

ready to continue. See the Continue Timeout discussion under 

Timeouts in the Message For ~:3 for Basic Operation section for 

further explanation. An example of how WACK is used is shown 

below. The ability to receive WACK is mandatory for all BSC 

stations, but the capability to send WACK is optional. 
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EXAMPLES OF WACK USAGE 

TRANS STATION: 

RECV STATION: 

TRANS STATION: 

RECV STATION: 

TRANS STATION: 

RECV STATION: 

TRANS STATION: 

SYN 

ENQ 

SYN 

ACK 0 

SYN 

STX 

x 
x 

ETB 

BCC 

SYN 

WACK 

SYN 

ENQ 

SYN 

ACK 1 

SYN 

STX 

x 
x 

ETX 

BCC 

NOTE: 

SYN = Sync Characters 

XX = Text 

A.2.3.11 NAK - Negative Acknowledgement 

TRANS STATION: 

RECV STATION: 

TRANS STATION: 

RECV STATION: 

TRANS STATION: 

RECV STATION: 

TRANS STATION: 

OR 

SYN 

ENQ 

SYN 

ACK 0 

SYN 

STX 

x 
x 

ETB 

BCC 

SYN 

WACK 

SYN 

ENQ 

SYN 

WACK 

SYN 

EOT 

0 

OLE 

EOT 

NAK indicates that the previous block was received in error and 

the receiver is ready to accept a retransmission of the erroneous 

block. It is also che "not ready" reply to station selection or 

line bid . 
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A.2.1.12 DLE - DataLink Escape 

DLE is a control character used exclusively to provide 

supplementary line control characters, such as WACK, ACKO, ACKl, 

RVI, and transparent mode control characters. The sequences DLE 

STX, DLE ETX, DLE ITB, and OLE ETB initiate and terminate 

transparent text. In addition, other OLE control sequences (DLE 

ENQ, DLE DLE, DLE EOT) are used to provide active control characters 

within transparent text as required. For additional information, 

see the TransparentText Mode discussion in the Additional Data Link 

Capabilities section. 

A.2.3.13 RVI - Reverse Interrupt 

The RVI control sequence is a positive response used in place of 

the ACKO or ACKl positive acknowledgement. RVI is transmitted by a 

receiving station to request termination of the current transmission 

because of a high priority message which it must transmit to the 

sending station. Successive RVI's cannot be transmitted, except in 

response to ENQ. 

The sending station treats the RVI as a positive 

acknowledgement, and responds by transmitting all data that prevents 

it from becoming a receiving station. More than one block 

transmission may be required to empty the sending station's buffers. 

The character structure of the RVI control sequence is as 

fol lows: 

EBCDIC 

DLE@ 

USASCII 

DLE 

SixBit Transcode 

OLE2 
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The ability to receive RVI is mandatory for all BSC stations, 

but the ability to transmit RVI is optional. The example below 

illustrates the use of RVI . 

TRANS STATION: 

RECV STATION: 

TRANS STATION: 

RECV STATION: 

TRANS STATION: 

RECV STATION: 

TRANS STATION: 

SYN 

SYN 

SYN 

x 
x 

ETB 

BCC 

SYN 

SYN 

x 

RVI USAGE 

ENQ 

ACK 0 

STX 

X Empty I/O Buffer 

ETB ETX if last block of message 

BCC 

SYN 

SYN 

A.2.3.14 TTD - Temporary Text Delay 

RVI 

STX 

ACK 0 

EOT 

The TTD control sequence is sent by a sending station in message 

transfer state when it wishes to retain the line but is not ready to 

transmit. The TTD control sequence (STX ENQ) is normally sent after 

approximately two seconds if the sending station is not capable of 

transmitting the next text block or initial text block within that 

line. This two second timeout avoids the nominal three second 

receive timeout at the receiving station (see example below). 

The receiving station responds NAK to the TTD sequence, and 

waits for transmission to begin. If the sending station is still 

not ready to transmit, the TTD sequence can be repeated one or more 

times . 
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·' 
This delay in transmission can occur when the sending statiou's 

i lput device has not completely filled the buffer due to inherent 

m.1chine timings. TTD is also transmitted by a sending station in 

me.~sage transfer rnride to indicate to the receiver that it is 

aborting the current transmission (see example below). After 

receiving NAK to this TTD sequence, the sending station sends EOT, 

resetting the stations to control mode (forward abort). 

TRANS STATION: SYN 

ENQ 

RECV STATION: SYN 

ACK 0 

TRANS STATION: SYN 

STX TTD 
ENQ 

RECV STATION: SYN 

NAK 

F 

STX 'ITO 

ENQ 

RECV STATION: SYN 

NAK 

TRANS STATION: SYN 

STX 

x 
x 

ETX 

BCC 

RECV STATION: SYN 

ACK 1 

TTD USAGE 

Less than or equals 2 seconds. 
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FORWARD ABORT SEQUENCE 

TRANS STATION: SYN 

ENQ 

RECV STATION: SYN 

ACK 0 

TRANS STATION: SYN 

STX 

x 
x 

ETB 

BCC 

RECV STATION: SYN 

ACK 1 

TRANS STATION: SYN 

STX 

ENQ 

RECV STATION: SYN 

NAK 

TRANS STATION: SYN 

EOT 

A.2.3.15 DLE EOT - Disconnect Sequence for a Switched Line 

Transmission of DLE EOT on a switched line indicates to the 

receiver that the transmitter is going "on-hook". Either the 

calling or the called station may transmit this disconnect 

sequence. DLE EOT is normally transmitted when all message 

exchanges are CL 1plete, and may optionally be transmitted at any 

time instead of EOT to cause a disconnect. 

Alternating Affirmative Acknowledgements 

The BSC procedures specify the alternate use of ACKO and ACKl as 

affirmative replies. The use of ACKO and ACKl provides a sequential 

checking control for a series of replies. Thus it is possible to 

maintain a running check to ensure that each reply corresponds to 

the inunediately preceding message block. ACKO is always used as the 

affirmative reply to selection or line bid. 
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A. 3 MESSAGE FORMATS FOR BAS IC OPERATION 

Proper formatting of BSC messages requires use of the 

specifically defined datalink control characters. Specific 

formatting rules are provided for heading and text data. Basic BSC 

operation is either pointtopoint with contention or centralized 

multipoint (not available in Wang system). Switched network 

operation is discussed in the Additional Data Link Capabilities 

section. 

A.3. l HEADINGS 

The heading is a block of data starting with SOH and cont~ining 

one or more characters that may be used for message control (e.g., 

message identification, routing, and priority). SOH initiates the 

blockcheck character (BCC) accumulation. (An initial SOH is not 

included in the accumulation.) A block of heading data may be of 

fixed or variable length, depending on the specific terminals and 

applications. The heading is terminated by STX. 

Only the first SOH or STX in a transmission block following a 

line turnaround causes the BCC to reset. All succeeding STX or SOH 

characters (until a line turnaround) are included in the BCC. This 

permits the entire transmission (excluding the first SOH or STX) to 

be blockchecked as shown in Figure A-4. 

BCC resets 

to zero at 

this point 

SYN 

1 

s s 
0 Heading T Text 

H x 
Characters included 

in BCC accumulation 

1 

E B 

T (' 

x c 

FIGURE A-4 BCC ACCUMULATION - ENTIRE TRANSMISSION 

A-18 

• 

• 

• 



• 

• 

• 

If block checking is desired for the heading alone, the heading 

can be ended with ETB. This is followed by the BCC and appears as 

shown in Figure A-5 . 

s E B 

SYN 0 Heading T C 

H B C 

FIGURE A-5 BCC ACCUMULATION - HEADING ONLY 

The heading can be terminated prematurely by use of the ENQ 

(indicating "disregard this block"). The use of this character is 

shown in Figure A-6. 

s E 

SYN 0 Heading N 

H Q 

FIGURE A-6 ENQ USED TO TERMINATE A HEADING 

NOTE: 

A negative reply is required from the receiving 

station, since the heading ended with a forced 

error condition. Transmission should continue 

following this sequence and will normally be a 

retransmission cf the same bloc~. 

A.3. 2 TEXT 

The text data is the most significant portion of the 

transmission. It is transmitted in complete units called messages, 

which are initiated by STX and concluded with ETX. Each message is 

a complete unit that can stand alone and is not necessarily directly 

related to other messages being transmitted. A message can be 

subdivided into smaller blocks for ease in processing and more 

efficient error control. Each block starts with STX and ends with 

ETB (except for the last block of a message, which ends with ETX) . 

A single transmission can contain any number of blocks (ending with 
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ETB) or messages (ending with ETX). An EDT following the last ETX 

block indicates a normal end of transmission, Message blocking 

without line turnaround can be accomplished by using ITB (see the 

Additional Data Link Capabilities section). 

Control characters or sequences within a block of text are not 

allowed. Any station receiving a control character within a text 

block treats the control character or sequence as data and waits for 

the block check character (BCC) to detect a possible error. If an 

error is detected, normal recovery procedures are used. If no error 

is detected, the transmission is treated as valid data. 

The following figures are examples of various forms of block 

transmission for text data. Figure 37 shows the last text block of 

a message, and Figure 38 shows the format for other text blocks. 

TRANS STATION: SYN 

STX 

x 
x 

ETX 

BCC 

RECV STATION: SYN 

ACK 1/0 

TRANS STATION: SYN 

Next message, SOH, STX, or EOT 

FIGURE 3-7 FORMAT OF LAST TEXT BLOCK 

TRANS STATION: SYN 

STX 

x 
x 

ET:8 

BCC 
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RECV STATION: SYN 

TRANS STATION: 

ACK 1/0 

SYN 

STX 

Next message 

FIGURE A-8 FORMAT OF A NORMAL TEXT BLOCK 

A block of text data can be terminated prematurely by using an 

ENQ character, which signals the receiver to "disregard this 

block". NAK is always the reply in this situation, since the block 

ended with a forced error condition. An example is shown in Figure 

A-9. 

TRANS STATION: SYN 

STX 

x 
x 

ENQ 

RECV STATION: SYN 

NAK 

TRANS STATION: SYN 

STX 

Normally a retransmission of the block in 

error 

FIGURE A-9 FORMAT OF BLOCK ENDED WITH FORCED ERROR CONDITION 

A.3.3 POINT-TO-POINT OPERATION (WITH CONTENTION) 

This type of operation is available for either privately owned 

lines or leased private lines. When transmission is started, an 

initialization sequence (consisting of 0 
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by the station attempting to acquire the line. A station rece1v1ng 

this sequence (and ready for message reception) replies with 0 

SYN NAK (Negative Acknowledge) 

SYN WACK (Wait Before Transmit Positive Acknowledge). 

The format for the complete initialization phase, including the 

start of the actual message transmission, is shown in Figure A-10. 

TRANS STATION: SYN 

ENQ Initialization Phase 

RECV STATION: SYN 

ACK 0 

TRANS STATION: SYN 

STX 

x 
x 

ETB 

BCC 

RECV STATION: SYN 

ACK 1 

TRANS STATION: SYN 

FIGURE A-10 COMPLETE INITIALIZATION PHASE 

To avoid the problems associated with simultaneous transmission 

requests, each station is assigned a priority - primary or 

secondary. The higher priority (primary) station sends an ENQ to 

acquire the idle line; it will continue to do so until it receives 

an affirmative response or until the retry limits of the primary 

station are reached. If the primary station receives an ENQ and it 

has not initiated a request for the line, then it replies with ACK 0 

(if ready to receive), WACK or NAK. Thus the secondary station can 

gain control of the line for a transmission only when the line is 

left free by the primary station. 
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Message transmission is ended and the line is returned to an 

idle state by the transmission of EOT. The station sending EOT will 

not send an initialization sequence before three seconds have 

elapsed, thus allowing the other station to bid for the line. 

A.3.4 ADDITIONAL FORMAT CONSIDERATIONS 

The sync pattern and pad character are an integral part of block 

and controlsequence formats in BSC operation. The sync pattern 

ensures that all active stations in the data link operate in step. 

The pad character ensures full transmission and reception of the 

first ~nd last significant character of each transmission. Neither 

pad nor sync characters are reflected in the received message; 

however, both must be properly provided for in the original message 

format before transmission. 

A.3.4.1 Sync Patterns 

Transmission over the data link is serialbybit, 

serialbycharacter, with synchronization of the transmitted data 

established by transmission of an appropriate sync pattern. This 

pattern must be sent at the start of each transmission to ensure 

that the receiving stations are in step with the sending station. 

Synchronization of all transmitted data is established at bit and 

character level through use of this sync pattern. Each bit received 

must be in the proper time relationship so that it can be correctly 

identified (sampled). Also, each series of bits must be assembled 

in the correct relationship to ensure assembly of the proper bits to 

create the originally transmitted character. 

The sync pattern always precedes a transmission and is used to 

establish bit and character synchronization between transmitter and 

receiver . 
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Character Phase 

The synchronizing pattern for establishing character phase 

consists of at least two contiguous SYN characters. If more than 

two are sent, the sync pattern ends with the last transmitted SYN. 

Character phase must be reestablished for each transmission. 

This is accomplished by the receiving station recognizing at least 

two contiguous SYN characters in the bit stream. Character pha~e 

remains established at the receiving station until either (1) a line 

turnaround character or the endoftransmission character is received, 

or (2) a timeout is complete. 

Pad Characters 

To ensure that the first and last characters of a transmission 

are properly transmitted by the data set, all BSC stations add a pad 

character before and after each transmission. The onecharacter pad 

(leading pad) preceding each initial synchronizing pattern ensures 

that the station will not start sending its synchronizing pattern 

before the other station is prepared to receive. The leading pad 

character may consist of alternating "O" and 11 111 bits (hex "SS") or 

a SYN character. 

A pad character (trailing pad) is also added following each 

transmission (e.g., NAK, EOT, ENQ). Since ETB or ETX causes line 

turnaround, the pad character follows the BCC. The trailing pad 

character ensures that the last significant character (e.g., ETB 

BCC, ETX BCC, or NAK) is sent before the data set transmitter turns 

off. The trailing pad character consists of all 11 111 bits (hex "FF"). 

A.3.4.2 Timeouts 

Timeouts are used to prevent indefinite data link tieups, due to 

false sequences or missed turnaround signals, by providing a fixed 

time within which any p6rticular operation must occur. Due to the 

different requirements for the various operations, four specific 

timeout functions are provided: transmit, receive, disconnect, and 

continue. 
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Transmit Timeout 

This is a nominal one second timeout that establishes the rate 

at which sync idles are automatically inserted into transmitted 

heading and text data. In normal data, two consecutive sync-idle 

characters (SYN SYN) are inserted every second, while for 

transparent data, one transparent syncidle sequence (OLE SYN) is 

inserted every second. If business machine clocking is used, DLE 

SYN insertion is required at least every 84 characters to insure 

maintenance of bit synchronization in the event of transitionless 

data. There mur. ·: be at least 54 characters between each DLE SYN. 

Sync idles are inserted in the message for timing purposes only, and 

have no effect on the message formQ~· If SYN characters are 

transmitted for a period of greater than 3 seconds, the Write 

co11Unand will timeout. 

Receive Timeout 

This is a nominal three second timeout, and is used as follows: 

(a) Limits the waiting time tolerated for a transmitting 

station to receive a reply. 

(b) Permits any receiving or monitoring station to check the 

line for syncidle signals. These sync idles indicate that 

the transmission is continuing; thus, this timeout is reset 

and restarted each time a sync idle is detected. 

(c) Limits the time any tributary station in a multipoint 

network will remain in control mode while monitoring the 

line for its address code. This timeout runs whenever the 

station is in control mode. It is reset and restarted each 

time an end signal (EOT, ENQ, NAK, WACK, ACK) is 

recognized, as long as the station remains in control mode. 

Disconnect Timeout 

This timeout is used optionally on switched network data links . 

It is a nominal 20 second timeout used to prevent a station holding 

a connection for prolonged periods of inactivity. After 20 seconds 

of inactivity, the station will disconnect from the switched network. 
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Continue Timeout 

This is a nominal two second timeout associated with the 

transmission of TTO and WACK. The continue timeout is used by 

stations where the speed of input devices (for transmitting 

stations) or output devices (for rec~ivinp :;tations) affect buffer 

availability and may cause transmission delays. 

TTD is sent by the transmitting station up to two seconds after 

receiving acknowledgement of the previous block if the transmitting 

station is not capable of sending the next transmission block before 

that time. 

A receiving station .aust transmit WACK to indicate a 

"temporarily not ready to receive" condition if it is not able to 

receive within the two second timeout. The purpose of the timeout 

intervals is to permit the receiving station to send an appropriate 

affirmative reply inunediately if it becomes appropriate within the 

interval. 
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A.4.4 I/O AND BUFFER CHECK 

An I/O or buffer check condition at the transmitting terminal 

will cause transmission to end. This is accomplished by 

transmitting an ENQ in text. The receiving terminal responds with a 

NAK, and after the transmitting terminal receives the NAK, it sends 

an EOT. 

With a line-buffer parity check or linebuffer overflow, the ENQ 

is transmitted-innnediately upon detection of the check. With an I/O 

or I/O buffer check condition, those complete records in the line 

buffer will be transmitted normally. Following a correct response 

to the block check, an STX ENQ sequence is sent by the transmitting 

terminal. This sequence is the same as an ENQ in text and the 

resultant sequence is identical. 

Example: Line-Buffer Parity or Overflow 

TRANS STATION: SYN 

STX 

TEXT 

ENQ 

RECV STATION: SYN 

NAK 

TRANS STATION: SYN 

EOT 

Example: I/O or I/O 

TRANS STATION: SYN 

STX 

TEXT 

ETB 

bee 

bee 

RECV STATION: SYN 

ACK 

TRANS STATION: SYN 

STX 

ENQ 

Buffer Check 

1 
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RECV STATION: SYN 

NAK 

TRANS STATION: SYN 

EOT 

A line-buffer overflow at a receiving terminal results in a NAK 

response to a block-checking sequence. All other buffer and I/O 

check conditions result in an EQT response to the block-checking 

sequence. 

Example: Receiving Terminal Buffer or I/O Check 

RECV STATION: SYN 

STX 

TEXT 

ETB 

bee 

bee 

TRANS STATION: SYN 

EOT 

A.5 TIMEOUT CONTROLS 

Two or more terminals, in a ready to transmit condition and using 

the same communications line, can bid for the line simultaneously. 

When this contention-for-the-line condition occurs, neither terminal 

recognizes the request of the other(s). Therefore, timeout controls 

are provided by the basic 2780 terminal. These timeout controls are 

used to establish priority when a contention-for-the-line condition 

exists, thereby preventing the transmission line from being tied up 

unnecessarily under certain adverse conditions. 

A.5.1 ONE-SECOND TIMEOUT 

This timeout is used when operating point-to-point on a 

contention basis. It is the period of time· that a primary terminal 

allows a secondary terminal to reply to the Enquiry (ENQ) 

character. The primary terminal automatically retransmits the ENQ 

character after the onesecond timeout. 
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A.5.2 TWO-SECOND TIMEOUT 

A receiving terminal must respond to a block-checking operation 

within two seconds. If unable to do so, the receiving terminal 

remains in receive mode and waits for the transmitting terminal to 

send an ENQ character to solicit the response. 

A.5.3 THREE-SECOND TIMEOUT 
-

This timeout is used wh~n operating point-to-point on a 

contention basis. It is the period of time that a secondary 

terminal allows a primary terminal to reply to an ENQ character. At 

the end of this timeout the ENQ character is automatically encoded 

again and sent to the primary terminal. 

A transmitting terminal will wait three seconds for a response 

to a block-checking operation. If a reply is not received, an ENQ 

is automatically encoded and sent to the receiving terminal to 

solicit the response. 

A receiving terminal initiates a threesecond timeout upon 

receiving a sync pattern (SYN SYN). It must receive an STX 

character or another sync pattern within this time. If none is 

received, the terminal abandons synchronization and waits for 

another sync pattern. Upon receiving an STX character, another 

three-second timeout is initiated. If a blockend character or a 

sync pattern is not received within this time, synchronization is 

abandoned. 

When operating terminal-·to-terminal over leased lines, one 

terminal must be designated the primary terminal and the other the 

secondary terminal. This enables the primary terminal to gain 

control of the line if both terminals bid for the line 

simultaneously. This designation is not necessary when operating 

terminal-to-terminal over switched (dial) line facilities, since the 

operators control the priority of the terminals. In a terminal­

to-CPU (contention mode) operation, the 2780 is always the primary 

terminal. The CPU will wait for the 2780 to send the second ENQ 

character if the CPU receives an ENQ response to its ENQ character . 
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This conrlition could exist if both the 2780 and the CPU send ENQ 

characters at approximately the same time. 

If, in a terminal-to-CPU operation, the CPU transmits for longer 

than one second without a turnaround, the CPU must send sync 

patterns at one second intervals. 

A.5.4 EXTENDED ENQ RETRY FEATURE (48-SECOND TIMEOUT) 

The Extended Enquiry (ENQ) Retry Transmission feature is 

required only when 2780 terminals are used with a System/360 that is 

processing data transmitted over many communications lines. Under 

these circumstances the CPU may experience difficulty in responding 

to a specific 2780 communications line within the present 12second 

tim~out limitation. The avail ·ility of this feature is standard for 

Wang 2780 terminal using EBCDIC code. 

A.5.5 STANDARD 2780 OPERATION 

A block check response other than ACK 0, ACK 1, NAK, EOT, or RVI 

causes the transmitting 2780 to send an ENQ (Enquiry) character. 

The ENQ character is also transmitted if the transmitting 2780 

receives no response at all within three seconds. The ENQ character 

serves as a request to the receiving CPU to repeat the last block 

check response. A maximum of three retry ENQ characters are 

transmitted by a standard 2780 terminal. Failure to receive a 

recognized response after three ENQ's causes the transmitting 2780 

to send an EOT character and time out. The EOT character is 

transmitted three seconds after the last ENQ is transmitted. 

A.5.6 2780 OPERATION WITH EXTENDED ENQUIRY RETRY TRANSMISSION 

FEATURE INSTALLED 

The purpose of the Extended Enquiry (ENQ) Retry Transmission 

feature is to allow the transmitting 2780 to count up to a maximum 

of 15 retry ENQ's in an effort to recognize a response prior to 

sending an EOT character and timing-out with an error condition. 
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Since three seconds elapsP between each retry, and also between the 

last ENQ and EOT character, a total of forty eight seconds elapse 

before an EOT character is transmitted ending the transmission . 

NOTE: 

The Wang 2780 Terminal always uses Extended 

Enquiry Retry transmission feature. 4.6 WANG 2780 

SPECIAL FEATURES 

A.6.1 MULTIPLE RECORD TRANSMISSION 

This special feature allows up to seven records to be 

transmitted before a line turnaround occurs. However, if the 2780 

is operating at 4800 bps line speed, no additional throughput can be 

expected when this feature is used. The specific number of records 

depends upon the length of each record (with a maximum total of 400 

characters). If less than 80 characters are to be read, the record 

length is defined by use of the EM (End of Media) character. The 

US, ETB, or ETX control character will be transmitted following the 

transmission of the EM character. Full BO-character records will 

• generate a US, ETB or ETX control character automatically. 

• 

The 400-character limitation includes all data; all component 

selection, vertical forms control, and horizontal forms control 

sequences; and all end of record characters but it does not include 

the STX character that the 2780 encodes when transmitting. When the 

EBCDIC c0de is used, the transmitting and receiving terminal will 

consider the modified LRC check characters as part of the 

400character limitation. One modified LRC check character is 

generated for each record. 

Line buffer overrun will not occur until more than seven records 

per block are received or the 400-character limitation is exceeded, 

when this feature is installed . 
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A.6.2 EBCDIC TRANSPARENCY 

The Transparency feature allows all possible bit combinations in 

the EBCDIC code to he used as data. Therefore, all 256 card codes 

can be punched and read by the Wang 2780. A control character is 

treated as data unless it is preceded by the OLE character. A OLE 

character to be treated as data must be followed by another DLE 

character. The extra OLE character is automatically inserted hy the 

transmitting terminal and does not have to be punched in the input 

media. One of the OLE characters is discarded by the receiving 

terminal. 

Transparent-text-mode operation is initiated by a machine 

generated OLE STX sequence, and terminated by a OLE character that 

is followed by a record or a block character (US, ETB, or ETX). In 

transparent operation, two SYN characters must be transmitted 

following transmission of a US record-check sequence. After the US 

record character, tranparent text mode is re-established by another 

machinegenerated OLE STX sequence. A change from transparent text to 

normal text, or from normal text to transparent text, can occur only 

after a block-checking sequence (ETB, ETX). The line format is as 

follows: 

S S S D S 

Y Y Y L T 

N N N E X 

Text 

Dub b S S D S 

Lsc c y y L T 

E c c N N E X 

Text 

D E b b p 

L T c c a Turnaround 

E B c c d 

The OLE characters are inserted when the characters are 

transferred to the line from the line buffer, and are deleted at the 

receiving termianl before entering the line buffer by the Binary 

Synchronous Adapter. The SYN characters following the US sequence 

are required to maintain bit synchronism and character phase between 

records of text. 

All transmitted records are 80 characters long that is, an EM or 

ETX character read from the card will not cause reading to stop. 
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The first column 80 read causes a US sP.quence to bP. encoded; Lhc 

second column 80 read causes an ETB sequence to be encoded. With 

the end-of-file switch on, a OLE ETX will be encoded when thP last 

card is read. Transmission of ETX as a messageend character can he 

caused only by the end-of-file function since an ETX read from the 

card will be treated as data. 

The following conditions must he adhered tn when operating in 

the transparent mode: 

l) When a punch is receiving text in transparent mode, the 

length of the record must be 80 characters. 

2) Data records transmitted to a printer ln a terminal-to­

terminal system are 80 characters in length. When 

operating in a transparent mode and the printer is 

selected; a vertical forms control sequence (as the first 

two characters of a record) initiates a carriage function 

as in normal mode . 

3) Data records transmitted to a printer ln a CPU-to-terminal 

operation must be equal to the print-span requirement. 

4) Records with vertical-forms-control sequences must he 82, 

122, or 146 characters long to provide a record length of 

80, 120, or 144 characters. 

5) Component selection and Printer Horizontal Format Control 

will not operate with transparent text. 

6) Component selection (punch or printer) must be executed 

while operating in normal mode; however, once thf" selection 

has been made it remains in effect for all suhseqtu'nt 

transparent blocks of text until another selection is made 

in normal mode or until an EOT is transmitted. 

7) The Multiple-Record special feature is operative in 

transparent mode; however, the records must be of fixPd 

length as previously described. 
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A. 7 DATA LINK CONTROL FORMAT 

The Wang 2780 Emulator basic line control allows the terminal to 

operate on a point-to-point system with another 2780 or a CPU. 

A.7.1 SERIALIZER SYNCHRONIZATION 

Each transmission begins with a sync pattern of three 

consecutive SYN characters. To obtain synchronization (or character 

phase), a receiving terminal must receive at least two consecutive 

SYN characters. A terminal, ready to transmit, must first determine 

that the remote unit is able to receive. This request to transmit 

is made by the transmission of an ENQ. On receipt of the ENQ, a 

remote unit will respond with ACK 0 if it is ready to receive data, 

or with NAK if it is ~' r ready to receive data. 

Example: Simple Point-To-Point Operation 

TRANS STATION: SYN 

ENQ 

RECV STATION: SYN 

ACK 0 

TRANS STATION: SYN 

STX 

TEXT A (Odd) 

ETB 

RECV STATION: SYN 

ACK 1 

TRANS STATION: SYN 

STX 

TEXT B (Even) 

ETX 

RECV STATION: SYN 

ACK 0 

TRANS STATION: SY'N 

EOT 
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Any response other than ACK 0 or NAK to a request to transmit 

will result in a retransmission of the ENQ. 

If a negative reply to an ENQ occurs, the ENQ will be repeated until 

a positive reply occurs, or until three inquiries have been sent. If 

the reply to the third ENQ is still negative, an EOT is sent. In a 

point-to-point configuration, one terminal can be designated the 

primary terminal and the other the secondary terminal. In a 

terminal-to-CPU operation, the terminal is always the primary 

terminal. A primary terminal is the terminal that will transmit 

data first if both stations try to initiate transmission at the same 

time. A primary terminal will wait one second for a response to its 

ENQ before retransmitting the ENQ. 

A secondary station will wait three seconds for a response to 

its ENQ before sending ENQ again. If the secondary station receives 

an ENQ as a response to its ENQ, it will respond as if it had never 

tried to initiate transmission i.e., with ACK 0 or NAK, depending on 

its readiness to receive. However, it will initiate the request for 

transmission of its data after it receives an EOT from the primary 

terminal. If both stations send ENQ at the same time, neither will 

respond to the other's bid. The primary station will then gain 

control of the line with a second ENQ before the secondary's second 

ENQ. ACK 0 is always the positive reply to a line-bid ENQ. There 

is no alternation as in the checking procedure. NAK is the negative 

reply. 

After an EOT appears on the line, both terminals go into control 

mode. Any ENQ in control mode is interpreted as a line bid. Both 

stations go into text mode with the appearance of an STX on the 

line. Text mode is maintained until an EOT appears again. In text 

mode, an ENQ in interpreted as a request for a response to checking . 
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Example: Point-to-Point Line Control Sequence 

E E s E E A A • PRIMARY N (1 sec) N T Text T 0 co Cl 

Q Q x x T K K 

(Odd) 

E A A E s F. E 

SECONDARY N co Cl N T Text T 0 

Q K K Q x x T 

(Odd) 

A.7.2 FORMAT, RESPONDING TO TRANSMISSION OF TEXT 

Positive Response 

TRANS STATION: SYN 

STX 

TEXT • ETB 

bee 

bee 

RECV STATION: SYN 

ACK 0 or ACK 1 

TRANS STATION: SYN 

STX 

TEXT 

Negative Response 

TRANS STATION: SYN 

STX 

TEXT A 

ETB 

i>cc 

bee • 
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RECV STATION: SYN 

NAK 

TRANS STATION: SYN 

STX 

TEXT A (Retransmission) 

Invalid or No Response 

TRANS STATION: SYN 

STX 

TEXT 

ETB 

bee 

bee 

RECV STATION: NO RESPONSE 

TRANS STATION: SYN 

ENQ 

RECV STATION: NO RESPONSE 

TRANS STATION: SYN 

ENQ 

RECV STATION: NO RESPONSE 

TRANS STATION: SYN 

ENQ 

RECV STATION: NO RESPONSE 

TRANS STATION: SYN 

EOT 

A.7.3 FORMAT, EOT RESPONSE OR INCOMPLETE TRANSMISSION 

EOT Response 

TRANS STATION: SYN 

STX 

TEXT 

ETB 

bee 

bee 
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RECV STATION: SYN 

EOT 

TRANS STATION: (Re-establish conununication) 

Incomplete Transmission 

TRANS STATION: SYN 

STX 

TEXT 

ENQ 

RECV STATION: SYN 

NAK 

TRANS STATION: SYN 

EOT (Re-establish conununication) 

4.7.4 FORMAT, ERROR CONDITIONS 

Line Failure 

TRANS STATION: SYN 

ENQ 

RECV STATION: SYN 

ACK 0 

TRANS STATION: · SYN 

STX 

TEXT A (Odd) 

ETB 

bee 

bee 

RECV STATION: SYN 

ACK 0 (Line failure during 

TRANS STATION: SYN response; character 1 

ENQ changed to 0) 

RECV STATION: 0 

ACK 1 

TRANS STATION: 0 

STX 

TEXT 
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Out of Step 

• TRANS STATION: SYN 

ENQ 

RECV STATION: SYN 

ACK 0 

TRANS STATION: SYN 

STX 

EXT A (Odd) 

ETB 

bee 

bee 

RECV STATION: SYN 

ACK 1 

TRANS STATION: SYN 

STX 

TEXT B (Even) 

ETB 

hee 

• bee 

RECV STATION: SYN 

ACK 1 (Response should have 

TRANS STATION: SYN been ACK 0 

ENQ 

RECV STATION: SYN 

ACK 1 

TRANS STATION: SYN 

ENQ 

RECV STATION: SYN 

ACK 1 

TRANS STATION: SYN 

ENQ 

RECV STATION: SYN 

ACK 1 

TRANS STATION: SYN 

I 

EOT 

• ' 
' 

I 
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A.7.5 FORMAT, RETRANSMISSION 

Negative Response 

TRANS STATION: SYN 

ENQ 

RECV STATION: SYN 

ACK 0 

TRANS STATION: SYN 

STX 

TEXT A 

ETB 

bee 

bee 

RECV STATION: SYN 

NAK 

TRANS STATION: SYN 

STX 

TEXT A 

ETB 

bee 

bee 

RECV STATION: SYN 

ACK 1 

TRANS STATION: SYN 

STX 

TEXT B 

Text will be retransmitted three times before stop condition 

when operating terminal-to-terminal. 

No Response 

TRANS STATION: SYN 

ENQ 

RECV STATION: SYN 

ACK 0 
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TRANS STATION: SYN 

STX 

TEXT • ETB 

bee 

bee 

RECV STATION: NO RESPONSE 

TRANS STATION: TIME OUT 

TRANS STATION: SYN 

ENQ 

RECV STATION: NO RESPONSE 

TRANS STATION: SYN 

TIME OUT 

TRANS STATION: SYN 

ENQ 

RECV STATION: NO RESPONSE 

TRANS STATION: TIME OUT 

TRANS STATION: SYN 

ENQ 

RECV STATION: NO RESPONSE • TRANS STATION: TIME OUT 

TRANS STATION: SYN 

EOT 

STX Missed (Out-of-Step Condition) 

TRANS STATION: SYN 

ENQ 

RECV STATION: SYN 

ACK 0 

TRANS STATION: TEXT A 

ETB 

bee 

bee 

RECV STATION: NO RESPONSE 

• 
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TRANS STATION: TIME OUT 

SYN 

ENQ 

RECV STATION: SYN 

ACK 0 

TRANS STATION: SYN 

STX 

TEXT A 

ETB 

bee 

bee 

RECV STATION: SYN 

ACK 1 

TRANS STATION: SYN 

STX 

TEXT B 

A.8 SUMMARY OF RESPONSES TO ERRORS 

The following describes the various error conditions possible 

during a transmit or receive operation along with the line responses. 

A. 8 .1 NAK 

Four error conditions cause the receiving terminal to respond 

with a NAK: 

1) An incorrect CRC or VRC/LRC check. 

2) A response to an ENQ after detecting an EOT in text. 

3) Receipt of a block with too many records, or overrun of the 

line buffer. 

4) Transmission not completed (no US, ETB, or ETX received). 
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A.8.2 EOT 

An EOT response to a block of data is sent if any of the 

following check conditions occur at the receiving terminal: 

Hopper-Feed failure or empty. 

Punch Station-Misfeed or jam. 

Read Station-Misfeed or jam. 

Transport-Jam in stacker transport. 

Feed Clutch-Extra feed cycle. 

Equipment Check Incorrect punch or invalid punch combinations. 

Overrun-Record exceeding 170 characters. 

Buffer Parity Error-Both line and I/O buffer. 

Sync Check-Type bar out of synchronization. 

Forms Check-Jam, interlocks not made, etc. 

End-of-Forms Check-End of forms and channel 1 sensed. 

Component-Selection Error-Selection of not ready component when 

only one component ready. 

Miscellaneous Loss of Printer or Punch Ready Punch or printer 

stop key pressed, stacker full, or chip box full or not in 

position. 

A.8.3 STX, ENQ 

When any of the following checks occur at the transmitting 

terminal, the good records in the line buffer at that time are 

transmitted as a block (ETB inserted after last record): 

Hopper Check-Failure to feed. 

Punch Station-Misfeed or jam. 

Read Station-Misfeed, jam, or defective photo transistor. 

Transport-Stacker-transport jam. 

Feed Clutch-Extra feed cycle. 

Data Check-Cards off registration; invalid combination of punches 

in cards; or US, ETX, EOT, NAK, or ENQ character read from card. 

Equipment Check-Failure to read all 80 columns with no EM or ETX . 
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Overrun-I/O buffer overrun. 

Buffer Parity Check-In I/O buffer. 

Miscellaneous Loss of Reader Ready-Stacker full, hopper empty, 

stop key pressed, or chip box full or not in position. 

After receiving a positive response to the good records in the 

line buffer that were transmitted as a block, the transmitting 

terminal encodes the STS, ENQ characters. 

A.8.4 ENQ 

When transmitting, the 2780 encodes the ENQ character at the 

time the error occurs for the following conditions: 

Buffer Parity Check-Line buffer for all codes. 

Buffer Overrun-Line buffer. 
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APPENDIX B 

BINARY SYNCHRONOUS 

COMMUNICATIONS OPTION 

BILL OF MATERIALS 

Bl 



b::l 
I 

N 

MBOOBC-A M lJ l T I - l E V E l B I l l OF M AT E R I A L AS lJF RUN DATE: 07117/78 PAr~F 

ASSE~BLY PAQT NUMBER 209-7354-
ASSEMBLY DESCRIPTION PCB ASSY 928 TCP ~EMORY 

LEGEND 
l: P=PHANTOM; 2: ITFM MASTFR OELY CODE; 3: *=TAr.Grn OUT OF KITIPROD c;TPI 

l 
l 
l 
l 
l 
l 
l 
l 
l 

2 

l 
2 

l 
4 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 

PCSITION IN 
STRUCTURE 

• 

LEGE"'IU 
l 2 3 

IN 
IN 
IN 
IN 
II\ 
l"l 
IN 
IN 

COMPONENT 
PART NUMBER 

000-0001-
000-0011-
300-1900-
300-1930-
300-19 H-
300-1t017-
300-4018-
300-4022-

P FS 
Fe; 

*· 330-1011-4~- -
• 330-1011-

P F <; * 330-3022-48- -
FS * 330-3022-

IN 375-1050-
1 N 37&-0002-
1 N 37&-0010-
IN 37&-0011-
1 N 3 76-0049-
1 N 376-00'l3-
l N 376-0175-
Pl 376-01 78-
IN 376-0183-
1 N 316- 0 l 'l2-
l N 376-027'l­
I N 3 76-9003-
1 N 376-9014-
IN 510-7354-

OE SCP IPT ION 

LABOR SUR-SYSTE~c; 
LABQR QUALITY CONTROL 
CAP .05 UF +80-?0~ 12 V CERAMIC D 
.t UF 50V +80-20~ CERA~lC CAPIHIFRO 
l lJF CERAMIC CAPACITORIHIGH FRF.QI 
CAP 5.6 UF 35 V lOi TANT AXIAL 
CAP 18.0 U~ 15 V IOt TANT AXIAL 
CAP 15.0 UF 20 V lOt TA"ll AXIAL 
RF<; 10 OHM ll4W 5~ FIXED CCMP 
RES 10 OHM l/4W 5i FIXED COMP 

RES 2.2K OHM ll4W IOi ~IXEO CO~P 
RES 2.2K OHM l/4W IOi FIXED COMP 

TRANSISTOR SPS6551 
IC 7400N 4 2 IN POS NANO GATE 
IC 7404N HEX INVER TFR 
IC 7493N 4 BIT Bl"IAPY COUNTER 
IC 74155 2 2-4 LINE DECODER OFMX 
IC 7432 4 2 IN OR GATE 
IC BT2b 3 STATr 4 BUS TRANSCEIVER 
IC 75322 2 TTL TO Mrc; URIVER 
IC 74173 4 BIT D TYPE REG 3 STATE 
IC 74LS367 HEX BUS DRIVER 3 STATE 
IC BT28 4 BUS PEC W/NON l~V TRI OUT 
IC 24 PIN SOCKFT RURNDY 
IC 18 PIN SOCKET 
7354 PCB 928 TCP MEMORY 

• 

F C N 

PArnEL 
EC7611 

PA TR EL 
PATREL 
PATREL 

EC 7301 

EC 7307 
EC 7301 

EC 7307 

OlJA NT I TY 
PFR ASSY 

1.9570 
• 3910 

11.0000 
20.0000 
lA.0000 
4.0000 
2.0000 
3.0000 
4.0000 
1.0000 

11.0000 
l • 0000 

4.0000 
1.0000 
l. 0000 
2.0000 
1.0000 
1.0000 
1.0000 
2.0000 
3. 0000 

10.0000 
2. 0000 
1.0000 

36.0000 
l. 0000 

UIM 

Et.CH 
FACH 
FAC~ 
FACH 
rACH 
fACH 
EACH 
FACH 

EACH 
FACH 

FACH 
FACH 
fACH 
rACH 
fACH 
EACH 
FACH 
EACH 
fACH 
[ACH 
FACH 
fACH 
FACH 
EACH 

• 



• • • 
"lfl008C-A M U L T I - L E V F l B I l l OF ... A T E R I A l AS OF RUN DA TE: 0711 7/7A PAGF 
ASSE~flL Y PART Nlfp.IBfR 209- 7355- LEGEND ASSEMBLY DESCRIPTION 1355 W/LNL!JADFD 'iOCKfT'i l : P=PHANTOM; 2. ITEM MASTFR DEIY COOE; 3: •=TAr.r.En OUT flF· l<lr(PR(jf) c; TR I -· 

PCSITION IN LEr.FN[) C nM Pl'lNENT DESCRIPTION " c N QUANT I TY U/" I Ml. STRUCTURE l 2 l P.\RT NUMRER Pf R AS<;Y 
I JN 000-0001- LABOR SUll-SYSTE"IS l. 7A60 I IN 000-l>Oll- LA80R ~UALITY CONTROL .l570 I IN 300-1068- CAP 68 P IO'C 500 V CERAMIC DISC EC fl 375 1.0000 fACH l IN 300-1900- CAP .05 Uf •80-201: 12 V CERA"IC D PATREL 21.0000 fACH l IN 300-2047- CAP .0047 UF l'lT. 100 V MYLAR 1.0000 fl\CH I IN 300-4022- CAP 15.0 UF 70 V lO'C TA'IT l\X I AL PA TR FL 4.0000 FA(ti I IN 321-0072- 15,9744 MC CRYSTAL IZ5DE:G .05%1 l.0000 FACH I IN 325-l'>CJ- fl !IA NK ROCK FR SWITCH 1.0000 f ACH l P F S • 330-20H-4B- - RES 330 OH'I l /4~ 10'1: FIXFD Cf'lp.IP 1.0000 EACH 7 F'i • 310-2033- RFS HO OHM l/4W lO'C F 1 xrn cop.ip l.0000 f'ACH 
I P F S • 330-206~-48- - RES 680 OHM l /4W s:r: F IXEll COMP 1.0000 EACH 7 IN • H0-2:>69- Rrc; 6AO OHM l /4W 51: F IXEO COMP 1.0000 fACH 
I P F S • 330-1047-411- - RE<; 4. 7K OH.,. l/4W l 01: 1- IXED COMP Ffl246R 30.0000 1-1\CH 2 FS • 330-10'•7- RES 4. 7K OHM l/4W to' FIXF.D COMP l. 0000 f l\f.H 
I P F<; • 330-4010-4R- - RF S l OK OHM l /4W t o·c F IXtD CCMP 10,0000 r llCH 2 FS • 330-4010- Ri; S lOK OHM l/4W l O'C F 1 xrn COMP 1.0000 Fl\CH 

t:ai l P Fe; * H0-602fl-4fl- - RE'i 2. 71.1 OHM l/4W 5'( FIXED CC"IP l. 0000 E l\CH I 2 IN • lJO-f>02A- RES 2. , ... fJHM l/4W 5'C F IXF.D COMP 1.0000 Fl\CH w 
l IN 375-0017- TS TR 2Nl014 360MW 40V SH NPN S 52 1. 000() fflCH l IN 3 75-90C4- TRAl\J'ilPAO Tn-18 15MALLI I. 0000 fACH l IN 3 76-0002- IC 7400N 4 7 IN Pl'lS NAND GATF 2.0000 EACH l IN 3 76-0005- IC 74 7lN 2 J-K MA-SLAVE FL!P-FL!JP PATR[l 1.0000 fACH l IN 376-00C6- IC 74741\J 2 0 F.DGE T~IG F-lll'-Fl.OP FC7312 2.0000 EACH I IN Hb-OOOA- IC 7442N 4 LINE-10 LINE DECOllfR 2.0000 fACH 1 IN 376-0010- JC 7404"l HFX I NVt ll T F ~ 2.0000 FACH l IN l76-00ll- IC 7493N 4 ~IT nJ~ARY COU~TFR EC7ll2 1.0000 fACH I IN 3 76-0048- IC 74153 2 4-l LINE DATA SEL ~X 2.0000 El\CH I I l\J 3 76-004q- IC 1'tl55 2 2-4 LINE DECODER DEMX EC 7312 2.0000 FACH I IN 376-0050- IC 74180 8 RIT 000/FVFN PARITY GEN l.0000 EACH I IN 376-0081- IC 7 40 '! 4 2 IN PO'i AND GATE FC 7317 2.0000 FACH l II'> 376-0093- IC 7 43 2 4 2 IN OR GA TE l.0000 fACH I IN 376-00'i4- IC 74161 SYNCHPO"lOUS 4 RIT COUNTER FC 1312 3.0000 F l\CH I 11\J 376-0102- IC 74164 8 BJ T SER TO PAR CONVFPTFR 1.0000 ~l\CH I I"' 376-0119- IC 741 75 4 D TYPE EDGE TRIG F/F 2.0000 fACH 1 IN 376-0126- IC 555 T !MFR 1.0000 EACH I IN 376-0153- IC 74L c;oa 4 2 IN PO<; AND GATE l. 0000 FACH I IN 376-0160- IC74l.Sl754 D TYPE EDGE TRIG F/F 1.0000 EACH I IN 376-01 71- IC 74148 8-3 LI NE PRIORITY ~NCODER l.0000 EACH l IN 376-0l 'i2- IC 74LS367 l~EX RUS DRIVER 3 STAH EC 7312 6.0000 EACH l IN 176-0193- IC 74LS368 HEX RUS DRIVER 3 STATE 2.0000 FACH I IN Hb-0202- IC 74S74 2 D TYPE F F W PRESET CLER PATPFL 4.0000 EACH l Jl\j 376-9002-T IC 16 PIN SOCKET LOW PROFILE Tl EC 764 7 I. 0000 fACH I 11\J 3 76-qoCJ- IC 24 PIN SOCKET '!UPNDY EC 7612 1.0000 EACH l IN 376-9005- IC 16 PIN SOCKET CAMBION EC 764 7 1.0000 fl\ CH I I Iii 3 76-9008- IC 16 PIN TE'Kll.A 44330 EC 764 7 1.0000 Fl\CH I IN 376-9011- IC 40 PIN SOCKET BURNDY II D!Ltll40Pl l. 0000 EACH l IN 376-9015- IC 28 PIN SOCKET BURNDY EC 7312 l.0000 ~ACH 



MHOOAC-A M U l T I - l E V E L R I L l OF M A T E R I A L Al) OF RUN DATE: 07/17178 PAGF 2 

ASSEf-IBLY PART NUMRFR 709-7355- LEGEND 
ASSFMllLY DESCRIPTION 7355 WI l..NL OADEO SOCKETS l: P=PttANTOMi 2: ITEM MASTER DELY corE; 3: *=TAGGED nur •lf KIT(PRO:J STI') 

PO'> IT 10"1 IN l E GENr> COMPDNE"lT r>FSCR IPTIDN 
STRUCTURI= l 2 3 PART NUMBER 

E C N QUANTITY U/M l~L 
PEii ASSY 

IN 510-73 55- 7355 PRINTED CIRCUIT BD 1.0000 fACH 

• • • 



--- ---~-----------------------------------------

• • • 
MBOORO-A M U L T I - L E V E L R I L L OF M A T E R I A l Ac; OF R IJ"l DA TF : 01111118 l'Ar;f 
ASSEfolRLY PART NlJMRER 209-HH- lEGENfl ASSEfllBl Y DESCRIPTION PCB ASS Y '17R TCP MOD FM & ALU IN TRf 11 P=PHANTOM; 7: ITEM MASTER DHY COCE; 3: •=TAGf.EO OUT 'lf KI Tl PPOf) c; TP I 

POSIT ION IN LE GFND CO!ol PfJNENT DESCPIPTION f c N QUANTITY U/M IMI STRUC fURF 1 2 3 PART NUMBER PER ASSY 
I IN 000-0001- LABOR SUR-SYSTE'4S 1.8140 l IN 000-0011- LABOR QUALITY CONTROL • 16 70 l IN 300-1900- CAP .05 UF +80-20t 12 V CERlMIC 0 EC 764 1 21.0000 FACH l IN 300-1903- CAP .Ol Uf +80-20t 25 V CERAMIC 0 E 71136A 1.0000 FAC:H l IN 300-4022- CAP 15.0 UF 20 v lOi TA~T AXIAL fC: 764 7 1.0000 f ACH 1 P Fe; • 330-10t:8-48- - RE'i 68 OHM l/4W 10¥ FIXED ~OMP 1.0000 fACH 2 IN • 330-1068- RES b8 OHM l /'tW l Ot FI XfO .OMP 1.0000 f ACt1 
1 P F'i • 330-2018-ltB- - RES 180 OHM l l'tW 10¥ F 1 xrn C0"1P 3.0000 F ACH 2 FS • 330-2018- RF.S 180 OHM l l'tW lOi FIXED COMP 1. 0000 FArH 
l P FS • 330-2013-48- - RES HO OHM l/4W 101: FIXEI> COMP 2.0000 [ACH 2 FS • 330-2033- RES HO fl HM l /4W lOt FIXED COMP 1.0000 FACH 
l p FS • 310-1010-48- - RES lK OHM 1/ltW 10~ FIXED CCMP 6.0000 FACH 2 FS • 330-3010- RES lK OIH1 ll'tW l 01: FIXED COMP 1. 0000 FACH 
l p FS • 330-3047-48- - RES 4. 7K OHM 1/4W 101: FI XEO COMP 2.0000 FACH 2 FS • 330-3047- RES 4. 7K OHM 1/4W l 01: FIXED COMP 1.0000 EACli b:I 

I I p FS • 330-4010-4B- - RES l OK OHlll l/4W lO'C F IXEn COMP 1.0000 FACH lJ1 
2 F c; • 130-4010- RF<; l OK Otllol l/4W l 01: FI XCD COlllP 1.0000 FAW 

1 IN 331-2012- RES 120 OHM l/2W 101: FIXED COMP E 78 3 6A c!.0000 fACH 1 IN 3 75-1012- MPS 6'512 'ilLICON TRANSISTOR E7R36A 1.0000 fACH 1 IN 375-1014- MPS 6516 SILICCN TRANSISTOR E7836A 1.0000 fAC~ l IN '376-0006- IC 7474N 2 D FOGE TRIG FLIP-FLOP 1.0000 fACH l IN 376-0055- IC 740b HEX INV BUF DRIVFRS HV !lUT FC 1M1 1.0000 fACli 1 IN 376-0076- IC 75150P 2 LINE ORIVER 5.oooo fACH 1 IN 176-0077- IC 75154 4LINEPFC 3.0000 fACH l rn 376-0081- IC 7408421NPOS ANO GAT[ 1.000() FACH 1 376-00A2- IC 74157 4 2 IN MX l.0000 EACH 1 IN 376-0093- IC 7432 4 2 If\ OR GA TE l. 0000 fACH l IN 3 76-0098- IC 74174 HFX 0 TYPE FLIP FLOP fC 1641 1.0000 FACH 1 IN 376-01 76- IC 74367 Hf II. RUFFFP EC 8't6 8 1.0000 fACH 1 IN 376-0179- IC 74368 HfX BUS DR W/3 STATE OUT EC8468 1.0000 FACH l I~ H6-0l'i2- IC 74LS367 HEX BUS ORIVER 3 STATf 1.0000 fACH 1 IN 176-0207- IC 74L soo 4 7 IN P!lS NANO GATf ff7!B6 1.0000 fACH l IN 376-9015- IC 28 PIN Sf1CK£T RURNDY l. 0000 fACH l IN 510-7356- 7356 PC~ 928 TCP MODEM & HU INTRF 1.0000 E'ACH 



MR008C-A M U L T I - L E V E L B I L L or M A T E R I A L AS OF RUN DATE: 07117/78 PAr.f. 

ASS E!leLY PART NllMRE R 210-7353- LEGEND 
ASSE"'BLV DESCRIPTICH-; 7353 MOCULE .IPR[L IMINARVI 1: PsPH AN TOM; 2: ITEM "IA ST£R DEL Y CCDE; 3: •=TAr.r.En nuT r) F I< IT I PR f'Jfl STPI 

PCS IT ION IN LEGFNO COMPONENT D!' SCP I PT ION E c N QUANT ITV U/lol I "IL 
STRUCTURE 1 2 3 PART NUMBER PFR ASSY 

1 IN 000-0001- LABOR SUB-SYSTEMS 2.2640 
1 IN 000-00 11- LABOR QUALITY CONTROL .4570 
1 IN 300-1220- CAP 22 0 PF 10'1: 500 V CEPAMIC OISC ECB192 2.0000 lACH 
1 IN 300-1qoo- CAP .05 UF +80-20'« 12 V CFRAMIC 0 EC 764 7 30.0000 FAUi 
1 IN 300-1903- CAP .01 UF +80-20'1: 25 V CERAMIC D l.0000 FArH 
l IN 300-1906- CAP .001 UF 10\1: 500 V CfRAlollC DISC l. 0000 FACH 
l IN 300-1930- .1 UF 50V +80-20\1: Cl::RAMIC CAPIHIFRQ EC.7333 l.0000 FACH 
1 IN 300-3010- CAP 50 UF 50V -10+75\I: ELECl AXIAL 1.0000 FACH 
1 IN 300-4022- CAP 15. 0 UF 20 V 10\1: TANT AXIAL EC 764 7 5.0000 EACH 
1 IN 300-5012- CAP .0022UF 5\1: 500 V MICA UIPPED 1.0000 EACH 
l IN Hl-0018- 17.l '4HZ DSC I LL ATOR 1.0000 EACH 
1 IN 325-15Cl- 5 RANK ~OCKFR sw. 1.0000 FACH 
l P F S • 33 o-10n-4FI- - RES 91 OHM 114W 5'1: FIXFO CC"°P l. 0000 FACH 

2 FS • 330-10<;2- RES 91 OHM ll4W 5 \I: FIXEIJ COMP l. 0000 FAC:H 

1 p FS • 330-2011-48- - RES 100 OHM l /4W 5'1: FIXED COMP 1.0000 fACH 
'l FS • 330-2011- RES l Ol' OHM l/4W 5\1: flXfr> C C'al!P 1.0000 FAC:H 

1 P F <; * 330-2028-4R- - RE 'i 270 OHM l/4W 5'« FIXED COlolP l. 0000 EACH 
b:l 2 FS • 330-2028- RES 270 OHM l/4W 5\1: FIXED COMP l. 0000 EACH 
I 

0-. l P F 'i * 330-2040-48- - RES 39!) OHM 114W 5'C FIXED CO"°P l. 0000 FACH 
2 FS • 330-2040- RES 3% r)HM l/4W 5\1: FIXED COMP 1.0000 FACH 

l P FS • 330-2047-48- - RES 470 ['"''1 ll4W l O'C FI \ED COMP 2.0000 EACH 
2 ~s • 330-2047- RES 470 (JH"I l/4W 10'1: FIXED COMP 1.0000 EACH 

l P F S • 330-3072-46- - RES 2.2K OHM l / 1tW 10'« FIXED COMP 3.0000 EACH 
2 FS • 330-3022- RES 2.2K OHM l /l+W t o:c FIXED COMP 1.0000 FACH 

1 p FS • 330-30Z7-4R- - RES 2. 7K OHM l/4W l O'C F IXEO COMP l. 0000 EACH 
2 FS • 330-3027- RES 2. 7K OHM l/4W 10\1: FIXED C0"1P 1.0000 EACH 

l p F'i * 'H0-4010-48- - RES lOK OHM l/4W l 0\1: FIXED CCMP 3.0000 fACH z F S * 330-40 10- RES l OK OHM l/4W lOt: FIXED COMP l. 0000 EACH 

l p F 'i * 330-4034-48- - RES 33K OH~ l/4W 5't: FIXFD COMP l.001)0 fACH 
2 FS • 330-4034- RES 33K OHM 1/4111 5'« FIXED COMP l .0000 EACH 

l p FS • 330-4047-46- - RES 4 7K OHM l/4W l 0\1: FIXED COMP 1.0000 f'ACH 
2 FS • 330-4047- RES 47K OHM l/4W l 0\1: FIXED COMP 1.0000 fACH 

l IN 333-0806- QES 2.2K OHi' SIP 7/PER PKG PAT REI 5.0000 EACH 
l IN 3 76-0002- IC 7400N 4 2 IN POS NANO GATE 4.0000 FACH 
l IN 376-0003- IC 74lON 3 3 IN POS NANO <.ATE l.0000 EACH 
l IN 376-0004- IC 7420N 2 4 IN P<lS NANO Gi\T E 1.0000 EACH 
l IN 376-0006- IC 7474N 2 0 EDGE TRIG rL IP-FLOP EC 7333 5.0000 FACH 
l IN 376-00 10- IC 71+ 04N HEX INVfRTER 3.0000 FACH 
l IN 376-0016- IC 740ZN 4 2 IN PO<; NOR GATE 1.0000 FACH 
l IN 376-0050- IC 741 FlO 8 RIT ODO/FVEN PARITY r.EN 2.0000 EACH 
1 IN 376-0053- IC 141 •n SYN 4 BIT UP DOWN COUNTER 1.0000 f.~CH 
l IN 376-00et- IC 740!1 4 2 IN POS ANO GA TE 3.0000 EACH 

• • • 



• • • 
MB 0 OR C-A f' lJ L T I - L F V F l H I l l nr M A T E R I A l. AS OF RUN DATE: 07/1717A 7 

A<;<;EM~LY PAll.T NUMRER 210-7353-
ASSFMBLY OE'iCRIPTION 7353 MnruLE IPPILl!ollNARY) 

I. EGENO 
1: P=PHANTOM; 2: ITfM MASTER nfl.Y CCDE; J: •=TAGr.f:O OUT ·1r t<IT(Pll!J\J <,TPI 

1 
I 
l 
l 
l 
l 
l 
l 
l 
I 
l 
l 
l 
l 
l 
l 
l 
l 

2 

PO<;ITION IN LF.GPH1 
STRUCTUll.F. l 7 3 

IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
I~ 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 

p I's • 
F c; 

IN 

Cl"J!ol FONE"'IT 
PART NUMP.FP. 

376-00'13-
310- ooq4-
Hb-ooq1-
Hb·-OO'IA­
Hb-01 C4-
·3 76-01 3A-
3T6-0l4h-
37o-Ol 76-
37b-Ol R3-
376-0l q4-
Hb-01 q7-
l7b-02P.2-
31b-'J72A-
37b-OlH-
376-i)2 37-
376-02 38-
376-02 '>6-
3'10-100l-4R- -
380-1001-Q 

510- 7353-

DF<;C.PIPTION f C N 

IC 7417 '• 2 11\ OR GhTE EC7119 
IC. f41hl SYNCHPllNfJllS 4 Bl T COUNTER EC740R 
IC. 741q5 4 HIT PAil AC.CE<;<; SHIFT RFG 
IC 74174 tiEX 0 TYPE' FLIP FLOP 
IC. q602 2 RfTRIG RfSFT MONUSTBI. ~VB EC7331 

•IC 74zqA 4 7 IN MX W/<;TOflAGE 
IC "f'>IOT Z LINF PFCFIVER 
If 74367 HEX AUrFFR EC7b47 
IC 74173 4 ~IT n TYPE REG 3 STATF 
IC 7411 J 3 IN PD<; ANO r;AT E 
IC 74S04 HfX INVFIHER 
IC 74574 2 n TYP[ F F W PRESET ClfR 
IC 745()'1 4 2 IN rms N.\NU r.ATE FC7b47 
IC 74LS1bl <;YN CTR nlRECT CLF.AP FC.740!1 
IC. 74Sl l 3 3 IN P'lS ANO GATE 
IC 74510 3 3 IN POS ".IAND GATE 
IC. 75113 2 nlF LINF REC J STATE OUT 
0035 SIL OIODf 30V, lOOMA AT lV .4B EC7647 
n035 SIL 01001: 30V. lOOMA AT lV Tf.R 

7353 PRINTED CIRCUIT BUARO 

QUANT ITV 
PER ASSV 

4.0000 
2.0000 
4.0000 
l. 00 00 
3.00'JO 
7.0000 
1. 0000 
l. 0000 
4.0000 
2.0000 
1.0000 
3.0000 
l. 0000 
l. 0000 
l. 0000 
1.0000 
l. 0000 
l. 0000 
l. 0000 

l. 0000 

U/M !Ml. 

FAC.H 
fl',CH 
FACH 
FACH 
IACH 
~ACH 
FACI• 
fACH 
FACH 
fACH 
FACH 
FACH 
EACH 
EACH 
FACH 
EACH 
rACH 
FACH 
FACH 

fACH 



MB008 C-A M U l T I - l E V E l B I l L OF M A T E R I A l A<; OF RUN DATE: 07/17/18 PA Gr 

ASSE,.eL Y PART NUMA FR 7.10-7354-A - - LEGEND 
ASSEMBLY oi: SCRIPT I ON PCB ASSY <)28 TCP MfMORY l: P=PHANTOM; 7. ~ ITEM t.11\STFR DELY CODE; 3: •~TAf,GFIJ OUT 'lF KIT (PR OD <, T" i 

PO'i IT ION 11\ LEGEND COM PON ENT DFSCRIPTION r c N QUANTITY U/M JML 
STRUCTU!l.E l 7 3 PART NUt.IBFR PFR ASSY 

l IN 709-73 54- PCR ASSY q;>e TCP MEMOPY l. 0000 FACH 
2 IN 000-0001- LAROR SUll-SYSTE"IS 1.9570 
7 IN 000-00 11- LAflOR QUALITY CONTROL • 39 l 0 
7 IN 300-l<JOO- CAP .O':i UF tB0-20'1: 12 V CERAMIC 0 PATR[L 11.0000 EACH 
2 IN 300-1930- • l UF 50V +80-20T. CFRAMIC CAPIHIFRQ EC 71>1 l 20.0000 FACH 
7 IN 300-1931- l UF CERAMIC CAPACITORIHIGH FkFQI IH.0000 FACH 
2 IN 300-4017- CAP 5.b Uf 35 v 10'! TANT AXIAL PAT RH 4.0000 FACH 
2 IN 300-4018- CAP IH.O UF 15 v lO'l: TANT AXIAL PA TRFL 2.0000 EACH 

2 IN 300-4022- CAP 15.0 tlF 20 v 10'1: TANT AXIAL. PA TR FL 3.0000 EACH 
2 p F S • 330-10 ll-4B- R F.S 10 UHM l/4W 5~ FIXED COMP '•. 0000 EACH 

3 F <; "' 330-1011- RES 10 OHM l/4W 5Y. FIXED COMP 1.0000 FAOI 

2 P F S • 330-3022-4R- - RES 2.2K (]HM l/4W 10'.1: FIXED COMP 11.0000 EACH 
3 FS • 330-3022- RFS 2.7.K OHM l/4W lO'l: FIXED COMP I. 0000 fACH 

2 IN 375-1050- TRANSISTOR SPS6551 4.0000 FACH 
2 IN 376-0002- IC 7400N 4 2 IN POS NANO GATE 1.0000 lACH 
2 IN 376-00 I 0- IC 7404"l HEX INVERT FR 1.0000 FllCH 

ti:l 2 IN 376-00ll- IC 7493~ 4 BIT BINARY COUNTER 2.0000 EACH 

I 2 IN 3 76-0049- IC 74155 2 2-4 L.NF DECODER OfMX EC 7307 1.0000 FACH 

CX> 2 IN 376-0093- IC 7432 4 2 IN OR ',ATE 1.0000 EACH 
2 IN 376-01 75- IC 8T26 3 STATE 4 AUS TRANSCEIVFR 1.0000 FACH 
2 IN 376-01 78- IC 75322 2 TTL TO MQS DRIVER 2.0000 EACH 

2 IN 376-0183- IC 74173 4 BIT D TYPE REG 3 STATE E:C 1301 3.0000 EACH 

2 IN 376-0192- IC 74LS367 HEX AUS DRIVER 3 STATE EC 7301 10.0000 EACH 
2 IN 376-02 79- IC IH76 4 BUS REC W/NON INV TR I OUT 2.0000 [ACH 

2 IN 376-9003- IC 24 PIN SOCKET 8URNDY EC7307 1. 0000 f:ACH 
2 IN 376-9014- IC lR PIN SOCKFT 36.0000 EACH 

2 I~ 510-7354- 73 54 PCB 928 TCP MEMOPY 1. 0000 fACH 

l we 377-0314- Tt.IS4050 RAM 4K 118 PINI 36.0000 fACH 

1 FS 377-0317- 27 08 INTEL PllCM EC 7307 1.0000 EACH 

• • • 



-----~---------------------------------------------i 

• • • 
MBOOSC-A M U l T I - L E V E l R I l l OF M A T E R I A l AS OF RUN DAT~: Ol/17/7R PAGf 
ASSE~BLY PART NUMBER 210-7355-A - - LEGEND 

l: P=PHANTOM; ?: ITFl'I MASTER UELY cor:E: 3: •=TAr.GflJ rJlJT l'lF KITIPROD <;TRI ASSE~BLY DESCRIPTION 7355A MCOULE IPRELIMINAPYI 

l 

POSITION IN LEGEND COMPONENT 
PART NUMRF.R 

2 
2 
2 
2 
2 
2 
2 
2 
2 

3 

2 
3 

2 
3 

2 
3 

2 
3 

2 
2 
? 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

STRUCTURF l 2 J 

IN 7.09-7355-
1 N 000-0001-
IN 000-0011-
IN 300-1068-
IN 300-19CO­
I N 300-204 7-
1 N 300-4 022-
1 N 321-0022-
1 N 325-l~<H-

P F S * H0-20J3-4B- -
FS * 330-2033-

P FS * 330-2069-4R- -
IN* 330-2069--

p FS * 330-3047-4R- -
FS * 330-3047-

P FS * 330-4010-4R- -
FS * H0-4010-

P F c; • 
IN • 
IN 
IN 
IN 
lN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
l"I 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 

33 0-60 28-4R- -
330-b0211-

375-0017-
3 75-9004-
37&-000?-
37&-0005-
376-0006-
H6-0008-
376-0010-
376-00 ll-
37&-0040-
Hb-0049-
376-0050-
376-00Rl-
376-0093-
3 7b-OO'l4-
37b-O l02-
37b-Ol l9-
37b-Ol 26-
376-0153-
376-0160-
376-0l 71-
37&-0l 92-
376-0l 'i3-
376-0202-
37b-9002- T 
376-9003-
37&-9005-
176-9008-
37&-9011-

IJE SCP I PT ION 

7J55 W/UNLOADFO SOCKETS 
LAROR SUR-SYSTEMS 
LABOR QUALITY CONTROL 
CAP 68 PF toi 500 V CERAMIC DISC 
CAP .05 UF t80-20f 12 V CERAMIC D 
CAP .0047 UF toi 100 V MYLAR 
CAP 15.0 UF 20 V tOi TANT AXIAL 
15.9744 MC CRYSTAL 1250EG .osi1 
ti MANK ROCKER SWITCH 
RES 330 OHM l/4W IOi FIXEIJ COMP 
RES 310 OHM l/4W 10~ FIXED COMP 

RES 680 OHM l/4W 5f. FIXED COMP 
RES 680 OHM l/4W 5f. FIXED COMP 

RES 4.7K OHM l/4W lOi FIXED COMP 
RES 4.TK OHM l/4W lOi FIXED COMP 

RES lOK OHM l/4W lOi FIXED CCMP 
RES lOK OHM l/4W 101 FIX~D COMP 

RE<; 2.7~ OHM l/4W '.it FIXED COMP 
RES 2.7M OHM l/4W 5i FIXED COMP 

TSTR 2N3014 360MW 40V SH NPN S 52 
TRANSIP4D T0-18 ISMALLI 
IC 7400N 4 2 IN POS NANO GATE 
IC 7473N 2 J-K MA-SLAVE FLIP-FLOP 
IC 7474N 2 D EDGE TRIG FLIP-FLOP 
IC 7442N 4 LINE-10 LINE DECODER 
IC 7404N HEX INVERTER 
IC 7493N 4 BIT BINARY COU"ITER 
IC 74153 2 4-1 LINE DATA SEL MX 
IC 74155 2 2-4 LINF DECODER DE~X 
IC 74180 8 RIT ODO/EVEN PARITY GFN 
IC 1408 4 2 IN POS AND GATE 
IC 7432 4 2 IN OR GATE 
IC 741&1 SYNCHRONOUS 4 RI T COlJNTFR 
IC 74164 8 BIT SFR TO PAR CONVERTER 
IC 74175 4 D TYPE EDGE TRIG F/F 
IC 555 TIMER 
IC 74LS08 4 2 IN POS AND GATE 
IC 74LS175 4 D TYPE EDGf TRIG f/f 
IC 74148 8-3 LINE PRIORITY ENCODER 
IC 74LS3b7 HEX BUS DRIV~R 3 STATE 
IC 74LS3bR HEX BUS DRIVFR 3 STATE 
IC 74S74 2 D TYPF F F W PRESET CLER 
IC 16 PIN SOCKET LOW PRDFILF Tl 
IC 24 PIN SOCKET RURNDY 
IC lb PIN SOCKET CAMRIUN 
IC 16 PIN TFKNA 114330 
IC 40 PIN SOCKET BURNUY # DILBl40Pl 

E C N 

EC 83 75 
PA TR El 

PA TR FL 

EB2461i 

PATRFL 
FC 7312 

EC 7312 

fC7H2 

EC7312 

EC 7 312 

EC 73 l 2 

PA TREL 
EC 764 7 
FC7612 
EC 7&4 1 
EC 7b4 7 

QUANT ITV 
PER ASSY 

1.0000 
1. 7860 

.3570 
1.0000 

21.0000 
1.0000 
4.0000 
l. 0000 
l. 0000 
l .oooo 
1.0000 

1. 0000 
1. 0000 

30.0000 
l. 0000 

10.0000 
l. 0000 

1.0000 
1.0000 

I. 0000 
1.0000 
?.0000 
1.0000 
2.0000 
z.oooo 
2.0000 
1.0000 
z.oooo 
2.0000 
l.0000 
2.0000 
1.0000 
3.0000 
1.0000 
2.0000 
l .0000 
1.0000 
1.0000 
l. 0000 
6.0000 
2.0000 
4.0000 
1.0000 
I. 0000 
1.0000 
1.0000 
1.0000 

U/M IMI 

FACH 

EACH 
FACH 
fACH 
FAr.H 
fA<:ti 
EM'i 
f Al 
fAl .. 

fACH 
fACH 

FACH 
FACH 

fACH 
FACH 

FACH 
FllCH 

F llCti 
FACH 
EACH 
EACH 
~ACf< 
fACH 
EACH 
FACH 
FACH 
fACH 
FACH 
EACH 
FACH 
FllCH 
FACH 
f ACH 
FAOi 
FACH 
FACH 
EACH " 
f-ACH 
EACH 
fACH 
FACH 
EACH 
EACH 
EACH 
EACH 



b:l 
I ...... 

0 

MAOO!I0-11 M U L T I - L F V F L A I L L Of M A T E R I A L As or R UN l: A TL : 0 11 I 71 7ll PAr, f 
ASSFM8LY Pllqf NUMBfR 710-7355-11 - -
ASSEMf'LY f1ESCPIPTION 7355A '4CCULE (PRFL IMINllRYI LEGE NO 

1: P=PHANTOM; 2: ITEM ... /\~HR OFLY ClJrl:; 3: •=TAr.c.rn nur f)I l{jl(J'R!Hl ST•I) 

POSITION IN l FGf'"lf1 COMPONENT nE SC P I P Tl ON c; TRUC TUR I' 1 7 3 PART NUMflFR F C N QUANT I TY lJ/M 1"11 
f' Ell II S SY 

2 1111 376-9015- IC 78 PIN SOCKET RUPNOY 7. IN 510-7355- 7355 PRINTED CIRCUIT BO 
[(7Jl2 1.0000 FACH 

1.0000 FA Ch 
we 3 77-0769- 808011 MICROPROCESSOR WC l77-03J7- 8224 I .c. 
WC H7-0BR- 8i'Z8 I • r: • 1111 377-0340- 8214 PRIORITY INTERRUPT CNTL UNIT [(7312 

1.0000 EACH 
1 • 0000 EACH 
1.0000 FACH 
l • 0000 FACh 

• • • 



• • • 
~BOOBC-A M lJ L T I - L E V E L R I L L OF M A T E R I A L AS OF RUN DATE: Ortl 7176 PAr;f 

AS5E~RLY PART NUMRER 210-135f.-
ASSEMBLY DESCRIPTION 1156 MODEM t ALU INTERFC llNACTIVFI 

LEGEND 
1: P=PfiANTOM; 2: ITFM MASTFR DELY cor.E; 3: •:TAGGED OUT or KITIPROO STR) 

POSITION IN LFGf~O COM l'ONENT DESCRIPTION F C N QUANTITY U/M IML STRUCTURE 1 2 3 PART NU~RER PER ASSY 

l IN 000-0001- LABOR SUB-SYSTFMS l.5000 1 IN 000-0011- LAROR QUALi TY CONTROL .5000 l p FS • 330-1010-48- - RES lK OHM l/4W lOg FIXED C0"4P 5.0000 FACH l F5 • 330-3010- RES lK OHM l/4W 10'1: FIXFO COMP 1.0000 FACH 

1 IN 376-0016- IC 75150P 2 l INE llR I VER '>.0000 fACH I IN 376-0011- IC 15154 4 l IN!' RFC 3.0000 EACH l IN 316-0159- IC 14LS174 HEX D TYPE FLIP FLOP 1.0000 FACH 
l IN 376-01 76- IC 74361 HEX BUFFEP EC8468 1.0000 fACH 
l IN 376-0179- IC 74368 HEX RUS OR W/3 STATE OUT EC8468 1.0000 EACH l IN 376-CJ016- IC 24 PIN SQCKEl CAMRION PAT REL lo 000 0 EACH 
l IN 51o-n56- 1356 PCB 928 TCP MODEM & ALU INTRF 1.0000 EACH 



MB008C-A M U L T I - L E V E L li I L L OF '1 A T f R I A L AS OF RUN OA TF.: 01/17/78 PAI;[ 

ASSEfolBLY PART NUMBER 210-7l56-A - - LEGEND 
ASSEfolBLY OE'iCRIPTION PCB A'i'iY q28 TCP MOO FM t; ALU 11\iTRF l: P=P~IAN TCiM; 2: ITEM MA S Tf: R D l:l Y CCflE; 3: •=TAGGE 0 OUT OF Kl Tl PROO STPJ 

PCS IT ION IN LFGFlllO CCMFCNENT OF'iCPIPTION E C "' QUANTITY U/M IML 
STRUCTURE l 2 3 PART NUMliFR PER ASSY 

l IN 20'1- 73 '36- PCB AS'iY '1?8 TCP MODEM t; ALU llllTRF I. 0000 EACH 
2 IN 000-0001- LABOR SUB-SYSTEMS l. 8 340 
2 IN 000-0011- LABOR QUALITY CONTROL .3670 
2 IN 300-1900- CAP .05 UF +80-?0't: 12 V CERAMIC 0 F( 764 7 21.0000 FACH 
2 1111 300-1903- CAP .O l UF +80-20'f: 25 V C!=RAMIC 0 E 11l 3bA 1.0000 EACH 2 IN 300-4()72- CAP 15. 0 UF 20 v lO:C TANT llXI AL FC 1b41 3.0000 FACH 
2 p FS • 330-1068-'tB- - RES b8 OHM l/4W 10'1': FI )(Fil COfolP l. 0000 FACH 

3 IN • 330-lOtR- RES 68 OHM l /4W lO'f: FIXFU COMP 1.0000 fACH 

2 p FS * H0-20lB-41J- - PES lAO OHM l/4W l o:c F 1 xrn COMP 3.0000 FACH 
3 FS • 330-20 18- RES lflO OHM l/4W I 0'.1! FIXED COfolP 1.0000 FACH 

2 P F S • 33 0-2 0 33-4 B- - RFS 330 OHM l/4W IO'f: FIXED COlllP z.oooo FACH 
3 FS • 330-2033- RE 'i 330 OHM l /4W lOt FIXED COMP 1.0000 EACH 

2 p FS * 330-3010-48- - RES lK OHM 1/ '•W lO:C FIXED COMP 6.0000 EACH 
3 FS * H0-3010- PE S lK OHM l/4W lO'C FIXED CCMP 1.0000 FACH 

2 p FS • 330-3047-41\- - Rf S 4. 7K CJHM l/4W l O't: FIXED COMP 2.0000 FACH 
3 F c; • 330-304 7- Rf S 4. 7K OHM l/4W 10~ FIXED COMP 1.0000 FACH 

1:7.1 2 p != s • 330-40 10-'tB- - RES 1 OK OH"' l /4W 1 o:c FIXED CCMP 1.0000 FACH I ..... 3 F'i * 330-4010- RES I OK OHM l/4W l o:c FI XE:D CC'MP l. 0000 FACH 
N 

2 IN 'Bl-2012- RES 120 OHM l/2W lO:C FIXED COMP F7836A 2.0000 FACH 
2 IN 375-101?- MPS 6'ill SILICON TRANSISTOR E7836A 1.0000 FACH 
2 1111 375-1014- MPS 6518 SILICrl\i TRANSISTOR F7836A 1.0000 fACH 2 IN 316-0006- IC 74 74111 2 D EDGE TR I G FLIP-FLOP l.0000 fAC:H 2 IN 376-'.>055- IC 7406 HF)( I NV RIJF DR I VER S HV OUT FC 764 1 1.0000 EACH 2 IN 376-0076- IC 75150P 2 LINF ORI VER 5.0000 EACH 
2 IN 376-0077- IC 75154 4 LI NF REC 3.0000 rACH 
2 "IN 3 76-00 Bl- IC 7408 4 2 IN PO~ AND GATE 1.0000 EACH 2 IN 376-0082- IC 74157 4 7 1111 MX 1.0000 EACH 2 IN 376-QQqJ- IC 7432 4 2 II\ OR GATE l.0000 EACI• 
2 IN 376-00'>6- IC 741 74 HEX 0 TYPE FLIPFLOP EC7647 1.0000 EACH 
2 IN 376-0176- IC 74367 HEX RUFFER EC8468 1.0000 FACH 
2 IN 376-0l7q- IC 7416A HEX BUS OP W/3 STAT!= OUT fC8468 1.0000 EACH 
2 IN 3 76-0192- IC 74L';367 lffX eui; DRIVER 3 'iT A TE 1.0000 FACH 
2 IN 3 76-0207- IC 74L SOD 4 2 I Ill PI" S NAN D GA T E FC 7!H6 1.0000 FACH 
2 IN 376-9015- IC 2'l P IN SOC K FT RUPNOY 1.0000 FACH 
2 I Iii 510-7356- 7'156 PCB 928 TCP "IOOFM t; ALU INT Rf 1.0000 FACH 

1 WC 317-0316- 825l IUSAPTIROM 1.0000 FACH 

• • • 



• • • 
MROORC-A ~ U L T I - L F V F. L R I L l OF M A T E R I A l AS OF RUN DATF: Cf/11118 PAGF 
ASS EMflL Y PART NUMBER 210-7357- LEGEND ASSEllBLY OE<;CRIPTtnN 7357 "100ULE l: P=PltANTCM; 2: ITEM MASTFR DELY cr.ni:; 3: •=TAr,r;Ff) OUT OF KIT I PR no STPJ 

PCS IT ION IN LEGE"ID COM PON[NT DESCRIPTION E c N CJUANTITY U/M I Ml. STRUCTURE I 2 3 PART NUMBER PER ASSY 
I 1111 300-l9CO- CAP .05 UF tB0-207; 12 V CERAMIC D PAT RH 1. 0000 EACH I IN 300-4022- CAP 15.0 UF 20 V lO'C TANT AXIAL PATRFL 3.0000 FACH l IN 320-0062- RELAY MERCUPV FILM 2.0000 EACH I p F <j • 330-2039-48- - RES 390 OHM l/4W toi FIXED COMP EC8703 2.0000 tACH 2 FS • 330-2039- RES 390 OHM l/4W lOt FIXED COMP 1. 0000 EACH 
1 p FS 330-20 68-40- - RES 680 OHM l/4W 10'1 FIXED COMP FC 8 703 I • 0000 FACH 2 FS • 330-2068- RES 680 OHM l/4W lO'l FIXED COMP I. 0000 EACH 
1 p FS * 330-3010-48- - RES lK OHM l/4W l Ot FIXED COMP EC8703 2.0000 FACH 2 FS • 330-1010- RES lK OHM l/4W I O:C FIXED COMP 1.0000 FACH 
I P FS * 330-3022-40- - RF. S 2. 2K OHM l/4W 1 Ot FIXED COMP 4.0000 EACH 2 F S * 330-3022- RES 2.ZK OHM l/4W I O'C FIXED COMP 1.0000 EACH 
l p FS • 330-3047-48- - RES 4. 7K OHM l/4W lO:C FIXED C0'4P 1.0000 EACI• ? FS • 330-3047- PES 4. 7K OHM l/4W lO'C FIXED COMP 1.0000 EACH 
l IN 375-001 7- TS TR 2N3014 360MW 40V SH NPN S 52 1.0000 EACI 

t:ll 1 IN 375-1017- TS TR 2N2906A 1. aw 60V SH PNP S 18 1.0000 F.AC:H I l IN 3 75-90C4- TRANSIPAD T0-18 ISMALLJ 2.0000 EACH ..... I IN 376-0010- IC 7404N HFX INVERTF.R 1.0000 EACH ""' l IN 376-0076- IC 75150P 2 LINE DRI~ER 1.0000 FACH 1 IN 376-0077- IC 75154 4 LI NE REC 1.0000 FACH 1 P FS * 380-1001-48- - 0035 SIL DIODE 30V, lOOMA AT lV .... a 2.0000 EACH 2 FS 380-1001-R 0035 SIL DIODE 30V, lOOMA AT lV HP 1.0000 EACH 
1 IN 380-2039- 010 ZEN 1N748 A 3.9V 400MW s 00-7 1.0000 EACH l FS 380-4000- 010 11114004 400V lA RECT s 0041 2. 0000 FACH 1 IN 510-7357- 7357 PRINTED CIRCUIT BOARD 1.0000 FACH 



M!lOOAC-A ., ll L T I - l f v E L A I L L OF M A T E R I A l AS 11f RUN llA 11 : 0 7 / l 7 /7R PAf,[ 
ASSF.,BLY PA QT NUMPf P 210-73'>1!- LEGEND 
ASSE"'!lLY DESCRIPTION 735!! REC.Ult\ TOR ('128TCP l: P=PllANT0"1; 2: ITEM MAS fFR OFLY cr.nr; "i: •=lMiCFIJ flllT nr KIT I P~flll c, 11' I 

POSIT!Of\l IN LFGFf\lll CCIM P!lf\lfNT '1f 'iC ll IP T IDf\l f c N QUANT I TY U/M IML S1RUCTURf I i' l Pt\RT NUM fl FR PER ASSY 
l I f\l 000-0001- LABOR SUR-SYSTEMS l.9530 l IN noo-oa 11- LAB OP UUAL I TY CONTROL • \9 l 0 1 IN '300-l'IOO- f.A P .oo; UF •A0-20'f. 12 V CERA"llC [) 6,0000 fACH l IN 300-1'101>- CAP .oo l UF- I 0'1: 500 V Cl::RAMIC [)I SC 7.0000 r ACH l IN 300-1'115- CAP .0056 ur 70'r. 500 V CfRAMIC DISC FC 76 1+6 4. 0000 FAOi l I f\l 100-3021- '>00 UF f.APAI" I HlR W/Off--76 l.0000 FACH l IN 300- 30 71!- 8. 21( lJF 2 ">V FLFC:TROL.YTIC C:AJ>IAX !Al I I. 0000 FACH l If'\ 100-4010- CAP l ll. 0 UF 15 v l O't TANT AX I AL PAT REL 1.0000 f ACH l IN 300-4022- CllP 15.0 lJF 70 v JO~ TAIH AX I AL PATRFL ?.0000 f ACH l IN 300-4032- CAP 10.0 UF 35 v 10~ T A'lT AXIAL 1.0000 fAClt l p F c; • 330-1022-4R- - Rf<; 27 Ol~M l /4W l Of. FIH'J COMP l. 001)0 f ACH 2 lf\l • 330-10 22- RE 5 22 OHM l/4W l 07: FIXF.D COMP l. 0000 fACH 
l p F c; • 33 0- I 0 2 7-'+R- RE c; 27 OHM l/4W l O't. FI XE[) CCMP 1.0000 [-ACH 2 IN • 330-1027- R.FS 77 UliM l/4W lO't FIXFl1 COMI' l.OOIJO f-ACH 
l p F c; • 130-20f-B-4P - - R.E 'i bBO OHM l /4W 10'1: Fl XEO COMP l. 0000 FACH 2 FS • 330-2068- RF.5 6110 OHM l/4W l O'!! Fl XED COMP l. 0000 FACH 
l p FS • 330-2082-48- - RES B.?O OHM l/4W to:i: FIXED COMP 1.0000 FACH 2 FS • 330-2082- RES tl20 OHM l/4W toi FI XEO COMP 1.0000 FACH 

0:: l p FS • H0-30 l0-4A- - RES l K OHM l/4W 101: FIXED CCMP 1.0000 EACH I 2 FS • 330-30 10- RES lK Oh"' l/4W l 0'1: FIXED COMP 1.0000 FACH ...... .,_ 
l p FS • 330-3015-40- - RES 1. 5K OHM l /4W l o:i: FIXED COMP 4.0000 FllCH 2 FS • 330-3015- RES l.5K OHM l/4W l 01: F IXEO COMP 1.0000 f ACH 
l p rs • 330-30 l 8-'•R- - RFS 1. AK OHM l/4W l 01: F IXFn COMP l. 0000 FACH 2 FS • 330-3018- RES l. BK OH"I l /4W 10, F lxtll CG"IP 1.0000 rt1CH 
l p F S • 330-30l.2-4R- - RES 2.2K OHM l lt.W 10% f· JXEI~ COMP 3.0000 [ACH 2 FS • 330-3022- RES 2 •• " OHM '.. /4W l O'f: F IXE'IJ COMP 1.0000 FACH 
l p FS • H0-3027-4R- - RES 2. 7K OHM I /4W 101: FIXED COl<lP 1.0000 FACH 2 F c; • 330- 30 27- RF S 2. 7K OHM l/4W 10'1: FIXED COMP l. 0000 fACH 
l p F <; " 330-3033-48- - R.f s 3.3K OHM l/4W 10~ f IXED COMI' 3.0000 r AC:H 2 F c; • 330-30 33- RE<; 3. 'K OHM 

l ''•"" 
1 O'f: FI XflJ (('MP 1.0000 EACH 

l p F S * 330-305b-4B- - RES 5. 61( OHM 
l ''•"" 

lOC FI XFIJ C0f-1P 1.0000 EACH 2 F c; * 330-305b- RES 5.6K OHM l/4W l 01: FIXED ((1MP 1.0000 EACH 
l p FS * 330-40H-4R- - RES 3 lK OH"1 l/4W 10& FIXflJ COMP 1.0000 FAr.H 2 F <; • 330-40 33- RES 33K OHM l/4W 1 01: FIXED C0f-1P I. 0000 FACH 
l p FS * 330- 50 l 0-'+R- - RF S lOOK rH" l/4W l O'l: F 1 xrn C("P 1.0000 FAU• 2 FS • )30-5010- P.E S lOl)K UH"I l/4W l Ol: FI XFD CCMP 1.0000 f: ACH 
l p FS .. 330-'iO ll-411- - l20K OHM l/4W 10()/(l 4 RF<; W/OFl-76 3.0000 FAC:H 2 FS * 330-5'112- 12 OK OtiM l/4W 100/0 4 Rf S W/Off-lh I. 0000 FACH 

• • • 
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MBOOB C-A M U l T I - l E V E L A I l l OF M A T E R I A l A5 OF RUN DATE: Or/11118 PAGf 2 
ASSE~P.LV PART NUMRFR 210-7358- LEGEND 

l: P=PHANTOM; 2: ITEM MA'iiER DELY COi:[; 3: •=TAGGEO OUT f1f KITIPROIJ STRJ ASSEMPLV DESCRIPTION 7358 REGULATOR l928TCP 

l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
1 

l 
l 
l 
l 
l 
l 
l 
l 

2 

POSITION IN LEGEND 
STRUCTURf l 2 3 

IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 

P F<; * 
FS 

IN 
IN 
FS 
IN 
IN 
FS 
l"l 
IN 

COMPONENT 
PART NUl4RER 

H2-3010-
H4-0002-
334-00C3-
3H-0014-
334-0015-
336-10 l4-
H6-l OZ2-
H 7-2039-
3 75-1017-
375-107.4-
375-1052-
375-1053-
375-900l-
3 75-90C4-
375-9016-
376-0066-
376-0074-
376-0134-
376-0240-
380-1001-48-
380-1001-R 

380-?l 29-
380-30C8-
380-40C0-
45 l-45 83-
510- 7358-
605-1004-
650-3080-
650-31 H-

OESCRIPTION 

RES lK OHM lW lOt FIXED COMP 
15 OHM llW FIXED RESISTOR 
20 OHM llW FIXFO RESISTOR 
l OHM z.5w si FIXEO RESISTOR 
• l 5 OHM 5W 5:C F I XEO RESISTOR 
RES lK OHM VAR TRIM SIDE ADJ SQ 
RFS 2K OHM VAR TRIM SIDE ADJ SQ 
RES 390 OHM 2W lOt FIXED COMP 
TSTR 2N2906A l.8W 60V SH PNP s 18 
TSTR 2N4234 l.Ow 40V SP PNP s T05 
TRANSISTOR 2N6387 IPLASTICI 
TRANSISTOR RCA8203A CPLASTICI 
TRANSIPAO 8977881-l LARGE 
TRANSIPAD T0-18 ISMALLI 
MICA INSULIOFI03R FOR 175-1034/1035 
IC 723 VOLTAGE REGULATOR 
IC 741C OPERATIONAL AMP 
IC LM304 NEG VOLTAGE REGULATOR 
IC LM339 4 COMPARATOR 
0015 SIL DIODE 30V, lOOMA AT lV .48 
0035 Sil DIODE 30V, lOOMA AT lV HR 

010 ZEN 1N4372A 3.0V 400MW S 00-7 
Al5A RECTIFIER 
010 lf'.14004 400V lA RECT S 0041 
BRKT,TRANSISTOR l92BTCP1 C6850-551 
7358 PRINTED CIRCUIT AO RD 
CADLE TYE, PAN-TY PL TIH-M 
6-32 X l/4 PAN HO PHL MS SS SfMS 
6-32 X 3/8 NYLON COVERED FIL HD SLT 

E C N 

PAT REL 
PAT RH 
PA TR EL 

EC 7646 

PAT REL 

PA TR EL 
PATREL 
EC 7646 

EC 7646 
EC 7646 
EC7646 

QUANTITY 
PER A\'>V 

2.0000 
l. 0000 
t. 0000 
l. 0000 
l. 0000 
2.0000 
2.0000 
1.0000 
1.0000 
1.0000 
2.0000 
l.0000 
l. 0000 
1.0000 
3. 0000 
2.0000 
1. 0000 
2.0000 
l.0000 
5.0000 
l. 0000 

1.0000 
2.0000 
2.0000 
l.0000 
1.0000 
4.0000 
2.0000 
3.0000 

U/M IMI 

fACH 
FACH 
FACH 
FACH 
fACll 
FACH 
FACH 
EACH 
FACH 
fACH 
FACH 
EACH 
EACH 
fACH 
EACH 
FACH 
EACH 
EACH 
EACH 
FACH 
EACH 

FACH 
FACH 
EACH 
FACH 
EACH 
EACH 
FACH 
FACH 



MAOOAC-A M lJ L T I - L t V E L B I l l OF M A 1 [ R I A l AS nr P. UN fl A H : 0 7 II 7 IT ll 

ASSE~RLY PART NUMBFR 210-735q-
ASSEMRLY DESCPIPT!nN 7359 MCTHFP ~OAPD (q2RTCPI 

tEGt NO 
I: P=PHANTOM; 2: ITFM MASTFR fJFLY UJLF; 3: *-=Thf;f,fD OUT flF KITIPl>flll r,1u1 

rec; IT ION IN LEGEND COMPONENT 
S TRUf.TURF I 2 3 PART NUMRFP 

I IN 000-0004-
I IN 000-0011-
l IN l50-001 l-
l IN 350-0021-
l IN 350-0039-
l IN 350-1074-
I IN 350-1031-
l IN 350-1051-
l IN 452-0097-
l IN 462-02 ll-
l IN 'il0-73'.iq-
l IN 650-1080-
l llll fi5l-lOCO-

END OF REPORT MBOOBO-A 

• 

OESCP IPTION 

SUB-SY STFMS 
LABOR QUALITY CONTROL 
225-2l'i2l-ll0 PC CONN SOLOFI' TYPE 
225-22221-110 SOL TYPF 
44 POS r.c.cnNN SOLDER TYPEICINf.HI 
57-40140 CP CONN c;7 SERl[S W/0-77 
08-755 CH CCN~ 6000 SERIFS 
f.f1NNo7'i PDS SUBMIN c;KT PC TAIL 
PLATE,f.flNNFCTOP l928TCPI 8fi850-554 
4-40 X l /41 X 3/lbD fol&f- SPACfP 
7359 PRINTED CIRCUIT BOARD 

F C N 

[f 76 l 0 

£(!1930 
EC Tb 3 0 
EC 7b"\O 
PAT~ El. 
FC 7630 SCR 3-48 l/4 SLOT PH MS SS 

WASH 3 .1oqrn .77500 INT T ST l:C7b30 

• 

QUANT I TY U/M !ML 
PF.R ASSY 

l.2410 FACH 
.2480 

6.0000 fACH 
5.0000 FACH 
4.0000 fACH 
l. 0000 IACH 
?.0000 FACH 
?.0000 f ACH 
1. 0000 fACH 
4.0001) FAf.H 
l. 0000 tACH 
2.0000 fACH 
2.0000 FACH 

• 



-



THt SCHtMATICS, WHtN AVAILABLt, ARt ON THt LAST FICHt IN THIS StT. 
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CUSTOMER ENGINEERING 

•WORD PROCESSIN6 NEWSLETTER N0.48.3A 

• 

• 

CONFORM/EXECUTE r>< SYSTEMS 10/20/30 
INFORMATION ONLY 

July 31, 1979 

awl;ES 'IO WPNL #48.3 

TWo changes must be made to the information contained in WPNL 

# 48 • 3 "WPS 'I'ELEDMruNICATIONS BINARY SYtCHROOOUS OOFIWARE UPDATE" • 

The first change to be made is on page four, paragraph three. 
This paragraph should read as follows: 

"This option, if specified, ai::plies to all connections. Szap CCJtll 

35,0D Byte 2F frcm 00 to 80." 

The second change to be made is on page seven, step 17. The 
column labeled "BYTE" should be changed as follows: 

BYTE 

C4 

cs 

Insert these changes in WPNL #48.3 and retain this WPNL in file • 

( )LABORATORIES, INC 

WANG o~ '"°"""'M •Ww• '~'" ""~'"""'" "'" m '"" '" '"' <w• "' m "" "'" M "" 
IV.H.2 



I 

I -

-

• • 
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CUSTOMER ENGINEERING 

• WORD PROCESSIN6 NEWSLETTER N0.48.4 

• 

• 

CONFORM/EXECUTE 
INFORMATION ONLY ~ ~ 

SYSTEMS 10/20/30 

June 7, 1979 

WPS TELECOMMUNICATIONS 
BINARY SVNCHRONOUR SOFTWARE UPDATE 

(Update to and correction for WPNL #48 - 19 July 1978) 

RELEASE 2.XT7.S (W.L. # 703-0139 
RELEASE 7.XT7.3 (W.L. # 703-0141) 

RELEASE 17.XT7.3 (W.L. # 703-0140) 

This release corrects a problem with the generated format lines in received documents. If the 
return for the format line fills in the last byte of the disk sector, the return would be lost; and 
the following text. up to the next return. would be appended to the format line. 

This correction affects the zap for changing the format length. 

To change the format length to 132 for received documents (or any length less than 159), 
make a patch on the COM DISK. 

DISK ADDRESS 
T31 SOA B4B 
T31 SOB B3D 
T31 SOB B44 

WAS 
4E 
4E 
4C 

CHANGED TO 
82 (or desired length -2. in hex) 
82 (or desired length -2. in hex) 
80 (or desired length -4. in hex) 

( )LABORATORIES, INC 

WANG : o~ '"'"""w ·~~· '"~" ""'"'"""''""" m '"" "' "" <w• no m '"' nm~"" 
l'nntnl 111 1:.S.:\. 

1.1-YO'I 
I I 711 .1(' 

--------------------------··----- -



-



• 

• 

• 

210-6731 

210-7353 

210-7354 

210-7355 

210-7356 

210-7357 

210-7358 

210-7359 

210-7463 

APPENDIX C 

BINARY SYNCHRONOUS 

COMMUNICATIONS OPTION 

SCHEMATICS 

BI-SYNC SYSTEM TEST CARD 

TC DATA LINK BOARD 

MEMORY BOARD 

CPU BOARD 

MODEM AND ACU BOARD 

CURRENT LOOP INTERFACE BOARD 

TC REGULATOR BOARD 

TC MOTHERBOARD 

2228N BI-SYNC NULL MODEM 

C-1 
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