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FOREWORD 

With the lntershake II, Atlantic Research introduces System Performance Evaluation • ... a new concept 
in test systems! 

The lntershake 11 is designed to be used full-time in data communications systems, to monitor and evaluate 
overall performance. In many instances, greater system economy and efficiency can be achieved by measuring 
overhead, downtime, long delays, extra pad characters, error rates, and identifying areas of operation which may 
require improvement. 

As an aid in system troubleshooting, the lntershake II will prove to be invaluable in isolating and 
identifying malfunctions immediately. Start-up and troubleshooting delays are kept to a minimum. 

The software-controlled lntershake 11 has the power to simulate protocol, send message blocks, make CRC 
calculations, measure timing, ~nd exercise interface controls by programming from a library of over 180 instructions 
and subroutines which relate to actual operation of a data communications system. 

This Operator's Manual has been developed not only to serve as a comprehensive guide in using the 
lntershake 11, but also to serve as a self-teaching aid in developing operator proficiency. An outline, "How to Use This 
Manual" is included to show the operator when, where, and why specific types of testing are used. 
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HOW TO USE THIS MANUAL 

PURPOSE AND USE OF MANUAL 

This Operator's Manua.1 has been developed not only to serve as a guide in operating the 
INTERSHAKE 11, but to be used as a self-teaching aid for quickly developing proficiency in the use of the 
INTERSHAKE II. 

Since the INTERSHAKE II is designed principally .for use in troubleshooting and evaluating the 
performance of data communications systems, it is recommended that the user be familiar with the principles of 
data communications, and also be familiar with the specific system or systems in use. 

In addition to outlining specific operating instructions, this manual also provides explanations of 
"how" and "why" the INTERSHAKE 11 is used in a variety of testing applications. Specific operating 
instructions are supplemented by fully illustrated step-by-step operational exercises to facilitate a rapid 
understanding of the INTERSHAKE. 11, regardless of previous training or experience. 

The Appendix of this manual includes code charts, code conversion tables and other reference 
material for the convenience of the operator. 

The following paragraphs cover each chapter of the manual, and offer suggestions on how the 
information may be used to be of maximum value to the operator. 

CHAPTER I - INTRODUCTION 

The Introduction of the manual covers the overall capability and use of the INTERSHAKE II in 
general terms. Review of this chapter will give the operator a general knowledge of the variety of applications in 
which the INTERSHAKE II can be used. Illustrations are provided to show how the INTERSHAKE II is 
integrated into a system for testing and monitoring. 

CHAPTER II -CONTROLS AND INDICATORS 

This chapter of the manual shows how the controls and indicators of INTERSHAKE 11 are divided 
into functional groups of "Control Zones." Each control zone is associated with a major function of the 
equipment. Each control and indicator within a zone is then listed in a table which explains it's detailed use and 
significance. 

Review of this chapter will give the operator an in-depth understanding of INTERSHAKE II major 
operational functions, and how the controls may be used to establish a variety of testing configurations. 

CHAPTER Ill - PROGRAM FUNCTIONS (INSTRUCTION SET) 

This chapter provides a complete listing of the 91 basic program functions which can be used with the 
INTERSHAKE II to perform numerous automatic testing operations. Each testing function is explained in detail, 
with full instructions for entering it into an overall test program. Application notes are included in some cases to 
assist the operator in selecting the most effective and useful functions for any specific test program. 
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Review of this chapter, and frequent reference to the tesu which can be performed automatically 
through the use of the Program Functions will enable the operator to use the INTERSHAKE II effectively and 
increase its testing versatility. 

CHAPTER IV-OPERATING INSTRUCTIONS 

This chapter provides both general and detailed operating instructions in the form of step-by-step 
procedures which may be applied to any type of testing configuration. The instructions are supplemented by 
illustrations which show each control and indicator which must l:>e used or observed during a test. 

In addition to detailed operating instructions, this chapter contains a Viiriety of testing exercises 
which can be performed "off-line" if desired, to provide hands-on experience in setting up the INTERSHAKE 11 
for testing and monitoring operations. In several instances, the practice exercises require the operator to choose 
operating parameters of a sy~tem. and then configure the INTEASHAKE !I to operate within the selected 
parameters. Performance of these test exercises, and frequent reference to the step-by-step operating instructions 
will aid significantly in developing and increasing proficiency in operating the INTERSHAKE 11. 

APPENDICES 

The Appendices contain reference materials which will aid the operator in setting up the various test 
functions and parameters required for data communications system testing. Code charts are provided for 
translating binary or hexadecimal notation to any operating code. References are provided for translations 
between decimal, hexadecimal, binary, BCD and octal number systems. A short form of the Program Functions 
(Chapter 111) is included to serve as a quick referem;:e. Typical test routines and programs are included in 
Appendix E to aid the operator in developing specialized tests, or test programs which are unique within a 
specific environment. 
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CHAPTER I 

GENERAL INFORMATION 

1.1 INTRODUCTION 

The information in this Operator's Manual covers the basic operation, operating instructions, and 
self-teaching exercises for the INTERSHAKE II (DTM-2l. The INTERSHAl(E !I is shown in Figure 1-1. 

1.2 PURPOSE AND USE OF THE INTERSHAKE II 

The I NTERSHAKE 11 represents the latest technology in the field of data communications system 
testing and evaluation. The INTERSHAKE 11 is designed to operate with any data communications code or line 
discipline, at data rates of up to 256,000 bits per second. 

The INTERSHAKE II can be used for testing full-duplex or half-duplex data communications 
systems; it can calculate the· Block Check Character for transmitted and received data for bisync, SDLC and other 
protocols. 

1.2.1 Testing Capability 

The INTERSHAKE II provides up to 15 program cells which can be selected and executed instantly. 
Other test routines may be structured and programmed manually, from a library of over 180 instructions, 
including branch and jump (decision) instructions, and loop (repeat) instructions to provide software-like test 
programming. The program versatility permits the operator to combine tests easily to provide testing formats 
which correspond directly to system operation, thereby providing the capability of developing protocol tests 
which range from basic to those which perform a wide variety of comprehensive diagnostics. 

Test programming for such operations as recording or trapping character sequences, recording the 
status of RS-232 (V.24) leads, transmitting data blocks, etc. are routine operations which can be implemented 
quickly. 

In addition to the high data rate capability already mentioned, INTERSHAKE II can perform tests 
using internally-provided clock for binary synchronous links using non-clocked modems, or external clock in the 
asynchronous mode for digital networks such as Data Route. An auxiliary parallel interface is provided for auto 
dialers, data acquisition printers, CRT displays, bulk storage cassettes and keyboards. 

Display of a full-duplex data stream is provided by INTERSHAKE II with its CRT Option No. 18. 
With INTERSHAKE II, CRT display of data is possible for all language codes in either CLEAR TEXT, 
HEXADECIMAL or OCTAL. By combining the DTM Option 18 series of CRT's with INTERSHAKE II, the 
operator can monitor and/or test data and display any Transmitted or Received information. All data being 
monitored can be displayed, or with a few simple program instructions, only data of interest is displayed. Thus, 
the operator can observe all data traffic from a particular terminal, or protocol. Typical type of tests 
include: error counts, test polling responses for proper character sequences, or response (turn-around) time 

measurements. 

A simplified functional block diagram of INTERSHAKE 11 is shown in Figure 1-2. 
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1.2.2 INTERSHAKE II Memory Organization 

The INTERSHAKE II contains four discrete memory capabilities as follows: 

STORED TEST MEMORY (PROM) 

This memory exists in the form of preprogrammed firmware. The memory may be 
programmed at the factory, and is used as a permanent file of reference tests. 

PROGRAM MEMORY (RAM) 

This memory exists in the form of battery powered CMOS RAM. The memory can be 
"written over," and will remain intact while the INTERSHAKE II is deenergized for up 
to 1 month. 

RESULTS MEMORY (RAM) 

This memory is used to record the results of a test. The memory is "written over" by 
subsequent test results, and is volatile (erased when INTERSHAKE II is deenergized). 

The arrangement, capacity and relationship of these memories are shown in Figure 1-3. 

MESSAGE PROM 

Eight fixed messages are available to be called by the program. This capability eliminates 
operator entry errors and standardizes the message texts. 

Operating Mode/Memory Relationships 

load Mode -The AUTO SINGLE STEP MANUALLY ENTER PROGRAM switch in Zone 8 is used 
to select the source of data to be written into the Program Memory. In the AUTO position, the stored test PROM 
cell is selected using the rotary selector switch positions A through H. The selected program is automatically 
written into Program Memory Cell A when the ENTER push button is depressed once. 

When the toggle switch is set to the MANUALLY ENTER PROGRAM position, a test program is 
entered by using the FUNCTION thumblever switch and the eight two-position MARK-SPACE bit switches in 
Zone 8 to originate the functions and data required for the test. The RAM cell to be programmed is selected by 
the selector switch (A through H). Since cell A is always used as an interim location when programs are loaded 
from PROM, the use of cell A should be reserved for that use when programs are entered manually. 

Run Mode - Tests are always RUN from the nonvolatile RAM program memory cells A through H, as 
selected by the rotary selector switch in Control Zone 8. (See Figure 2-1.) 

Program cell "A" is always selected to run a program from the Stored Program test PROM. Cells B 
through H contain programs which have been stored manually. Cell A serves as an interim storage, where PROM 
programs may be edited (as desired) before running the test program. 

1.2.3 Memory Description 

Stored Test Memory (PROM) - The Stored Test PROM firmware cells contain up to two pages (0 
and 1) of 64 steps each for a total of 128 steps per cell. The cells are permanently programmed for specific 
applications. 

The desired program sequence is selected from positions A through H of the rotary selector switch in 
Zone 8, and is loaded into Program Memory cell A automatically when the toggle switch is set to AUTO and the 
ENTER push button is depressed. Once entered into cell A, the program can be run in the same manner as any 
other program in a Program Memory. 
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Program Memory (RAM) - The Program Memory cells, like the Stored Test firmware PROM cells, 
exist for the purpose of application of a test program sequence. Also, like the firmware PROM cells, they can be 
used to hold (store) a program for future application. However, unlike the PROM cells, the nonvolatile RAM cells 
can be readily programmed, and reprogrammed, or edited at any time manually from the front panel. 

This manual programming is accomplished by setting the rotary selector switch (Zone 8) to the cell to 
be programmed (A through H). setting the toggle switch (Zone 8) to the MANUALLY ENTER PROGRAM 
position, setting the desired functions and data by using the FUNCTION switch and eight MARK-SPACE 
switches, and depressing the ENTER push button. This process is repeated until the cell is filled, or the program is 
completed. The entered program (or programs) will remain.in the cell until it is written over by another program. 
The memory will remain intact indefinitely while the unit is energized, and for periods of up to one month when 
the INTERSHAKE II is deenergized. 

Results Memory (RAM) - A program that requires answers (or results) from a system component will 
record results in the Results Memory. This memory starts with Step 00 Page 0 and ends with Step 63 Page F 
which equals 16 pages of 64 characters each for a total of 1,024 characters. The results can be reviewed by 
pressing the PLAY push button (Zone 4) and using the UP-DOWN toggle switch to step through the memory. 

Alternate Capacity Configuration 

The Stored Test (PROM) and Program (RAM) memories have alternate configurations which are 
shown in Figure 1-3. By setting an internal DIP switch, the memories can be set to provide: 

8 Cells of 128 steps each: 2 Pages, 64 Steps per Page 
OR 

4 Cells of 256 steps each: 4 Pages, 64 Steps per Page 

Chapter 11 (Controls and Indicators) provides detailed instructions for setting either the primary or 
alternate configurations. 

1.3 INTERSHAKE APPLICATIONS 

1.3.1 General Testing 

The INTERSHAKE II makes available in a single instrument the power to simulate the data 
communications facility for all test routines in protocol, message block, CRC calculations, timing and interface 
controls. Applications, in addition to those in a communications center are: ( 1) development of equipment and 
software, (2) factory tests of system components under system conditions, (3) system installation, (4) technical 
control, (5) performance degradation analysis, (6) nuisance problem diagnostics and (7) "tuning" for maximum 
performance (detailed timing measurements). Several typical applications of the INTERSHAKE II are shown in 
Figures 1-4 through 1-7. 

1.3.2 Full Duplex Loop-Back Testing 

The Receive Delay feature of the INTERSHAKE II permits comprehensive testing of a full-duplex 

data channel. 

In this application, the full duplex data channel is looped-back at the terminal modem as shown in 
Figure 1-8. The Receive Delay function of the INTERSHAKE II is then used to examine its own transmissions, 
after the transmissions have been sent through the full duplex system and delayed up to 4,096 bits. 
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With a delay of4,096 bits incorporated, the INTERSHAKE II can transmit a data block of up to 512 
eight-bit characters, including STX, ETC and CRC. After the block has been transmitted through the full duplex 
system, it is examined as it clocked from the delay registers. CRC checks are made by comparing the initial block 
CRC to the CRC which has been calculated from the received block, 

The front panel COUNTER is used to display the number of errors detected, and the number of 
blocks tested. 

1.3.3 RS-232 Interface Signal Flow 

The internal connections of the DTM-2 between the MODEM and the TERMINAL connectors are 
shown in Figure 1-9. The DTM-2 is Fail safe as an ON Line monitor. In Power OFF and in TEST MONITOR 
(with control EIA Switch to OFF) all signals are METALLIC through from the MODEM to the TERMINAL 
connectors. This figure also shows the location of the lights and test points in the circuit. 

1.3.4 1.,oop Interface 

The DTM-2 can easily be interfaced with a 60 mA keying circuit by using the two tip-sleeve jacks 
located on the rear apron of the control panel. The jacks will accommodate PL-225 type plugs, with the polarity 
of the tip NEGATIVE and the sleeve POSITIVE. 

Although the DTM-2 is set internally to interface with 60 mA keying circuits, adjustments can be 
made to accommodate 20 mA circuits. 

1.3.5 Controls 

CAUTION 

When the loop interface jacks are used, the TX-RX leads on the 
RS-232 Interface must not be used since interaction will occur. 

All controls and indicators for operating the DTM-2 ar('l located on the front panel. For convenience, 
the Panel artwork divides the Panel into simple ZONES to assist the operator. Figure 1-10a shows the Zone 
layout and connector access locations. 

Certain internal controls and options are located behind the front panel. Figure 1-10b shows the 
location of these important features, 

1.4 INTRODUCTION TO THE DTM-2 AS A COMPUTER 

1.4.1 General 

INTERSHAKE 11 (DTM-2) is a user programmable stored program special purpose computer oriented 
to the needs of Data Communication testing. Harvard architecture is used to simplify the program entry and to 
enable testing at data communication rates up to 256 kBs. 
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1.4.2 Instruction Set 

The INTERSHAKE II provides over 91 "basic instruction" or "op-codes" which are called 
FUNCTIONS. 24 of these FUNCTIONS may be expanded through use of an associated data byte. The instruction 
set is specifically tailored for data communication protocol programs. 

Many of the single FUNCTIONS represent nontrivial subroutiness in most microprocessors and 
minicomputers available today. Major groupings of the Instruction Set are listed with the primary related 
function shown in brackets. 

• SEND data characters/messages [50 and 60 series Functions] 

• TRAP specific data characters (sequences) [10 and 20 series Functions] 

• · RECORD data (by time, location, or relative displacement) [30 series Functions] 

• CONTROL of RS-232 leads [70 series Functions] 

• SENSING of RS-232 status [70 series Functions] 

• 11 basic JUMP/BRANCHES (plus expansion) [40 series Functions] 

• 5 VECTORED INTERRUPTS (5 priority destinations are preassigned) [97 series 
Functions] 

• CONTROL of Panel switches [90, 91, 92, 93 series Functions] 

• FLAGS Internal Program Status Word (8 Bits-direct bit test) [47 series Functions] 

• TIME delay and measurement [80 series Functions] 

• MARKERS (Halt, restart, return from interrupt, no-op, etc.) [90 series Functions 
and others] 

1.4.3 Word Length 

The INTERSHAKE II bus is 16 bits wide (organized as 2 bytes of 8 bits each). 

The Word is broken into a DATA byte and a FUNCTION byte. The Function Byte is restricted to 
BCD values from 00-99. 

The DATA byte is used in several ways depending upon the appended FUNCTION: 

• Data character 

• RS-232 (V.24) leads (preassigned and patchable) 

• Binary Program Cell address (00-FF) 
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• BCD Values (00-99) 

• Special Codes (FUNCTIONS 91, 92, 93) 

• Dual HEX digits where the high (X) and low (Y) order digits represent function 
expansion. 

1.4.4 Execution Speed 

All Functions not dependent on data communication timing execute in 3 µsec, thereby yielding a 
usable instruction execution rate of approximately 330 KIPS (thousand instructions per second). 

1.4.5 Memory 

Four electrically separate memories are contained within the I ntershake 11 to guarantee protection of 
the Program Memory. 

• STORED TEST (PROM) - Source of Programs to be called into Program Memory 

• PROGRAM MEMORY (RAM) - Dedicated to executing the program. 

• RESULTS MEMORY (RAM) - "File" for recording test progress and results and 
data. 

Available to the Program as a source of data to be transmitted. 

• MESSAGE (PROM) - Available to be called by the Program as a source of a canned 
block of Data. 

This architecture also permits partial results to be obtained from a test that has not "completed." The 
dedicated Program Memory eliminates the usual COMPILE/ASSEMBLE operation. 

1.4.6 Program Memory Map 

RUN-ST ART always executes the instruction at address 0 first (Step 00, Page 0). The Vectored 
Interrupts are preassigned to the top 5 addresses with the highest priority at Step 63 of the las\ Page. 

The Program Memory Cell is fixed at 128 or 256 steps. One function is executed in one step. Since 
the architecture employs "parallel" execution, a single Function/Step is equivalent to 5-12 bytes of memory in a 
conventional microprocessor (µP). 

The combined stored test cells and Program Memory cells yield an available resident program FI LE of 
15 cells of 128 steps each. Using the above ratio, this approximates a conventional µP memory of 10K to 24K 
bytes. DTM-2 is thus seen to be a significantly more efficient approach. 
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1.4.7 Input/Output 

The DTM-2 has been designed as an extremely flexible test tool through the use of a variety of access 
ports using standard DB-25 connectors for RS-232 and a 104-pin AUX connector for ancillary equipment 
connection. 

• Serial data; Sync, Async, SDLC, (RS-232 (V.24) and TTL) 

• Parallel data; 8 bit in, out (TTL) 

• Parallel control, 8 bit in, out (TTL) 

• Separate Port for remote programming and operation of DTM-2 by a host computer 
system. 

1.4.8 Addressing 

The DTM-2 uses DIRECT addressing. Since the maximum cell size is 256, the 8 bit data byte will 
define the address to which the program counter will jump. 

An Unconditioned jump requires one step and executes in 3 µ.sec. 

A Branch requires two steps: the first to preset the address and the second to define the condition to 
be tested. Execution time is 6 µsec. 

1.4.9 Interrupts 

Five Vectored Priority Interrupts are provided. One of the five may be selected to sense one of seven 
conditions thereby providing a menu of eleven interrupts. The top five steps a.re reserved for the destination 
addresses. Interrupts may be individually enabled and disabled. A RETURN to interrupted STEP function is also 
available. One interrupt can be serviced by four instructions and "return" in 15 µsec. Nesting or servicing more 
than one Interrupt is to be avoided. 

1.5 FACTORY SETTINGS 

The INTERSHAKE II is shipped from the factory with settings as follows: 

a. Memory cell size: 8 X 128 

b. Internal Oscillator (as ordered) 

( 1 ) Customer specified crystal 

(2) 1200 baud (if no crystal is ordered) 

c. 2 SYN characters 

d. Internal Clock Recovery OFF 
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1.6 AUXILIARY 1/0 

1.6.1 Auxiliary 1/0 Signals 

A separate manual is available (Sl-842) which describes the characteristics of the auxiliary 1/0 signals 
and the 104 pin Mating Connector. Mating connector is described below: 

Auxiliary Connector: 

Hood for 
Auxiliary Connector: 

Crimp Tool: 

AMP No. 204532-2, 204532-3, 204532-31 = ARC PN 35442 

Ml L-M24308/4-16, Ml L-M24308/4-22 

ARC PN 35441 

Inserter: 22520/2-09 - Male Pin 
22520/2-06 - Female Pin 

Tool: AFMB Crimp Tool, M2250/2-01 
Daniels Manufacturing Co. 
Bloomfield Hills, Michigan 

An Auxiliary Connector with 50-pin cable is available as option 19-2. 

1 Includes pin insertion/removal tool. 
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CHAPTER II 

CONTROLS AND INDICATORS 

2.1 GEl\IERAL 

The information in this chapter covers the use of all controls and indicators which are normally used 
in performing test operations with the INTERSHAKE !!. 

2.2 LOCATION OF CONTROLS AND INDICATORS 

The controls and indicators of the INTERSHAKE 11 are divided into functional groups. Each 
functional group (zone) is assigned to a discrete area of the front panel. The control areas are set apart by 
background colors (gray, yellow, blue). in an overall background of white. 

For purposes of explanation, each group of controls and indicators is referred to as a "control zone." 
The first eight control zones are located on the front panel of the equipment, and are shown in Figure 2-1. Zone 
9 controls are located inside the equipment, and are accessed by lifting the front panel on its hinges. Zone 9 
controls are shown in Figure 2-2. 

2.3 CONTROL AND INDICATOR FUNCTIONS 

All controls and indicators of the INTERSHAKE II and their specific functions are listed in Tables 
2-1 through 2-9 as follows: 

Table 2-1: 

Table 2-2: 

Table 2-3: 

Table 2-4: 

Table 2-5: 

Table 2-6: 

Table 2-7: 

Table 2-8: 

Table 2-9: 

2.4 USE OF CONTROLS 

Zone 1. - Transmission Data Format 

Zone 2. - Test Patch Panel 

Zone 3. - Test Controls 

Zone 4. - Mode Controls 

Zone 5. - EIA Monitor - Control EIA (V.24) 

Zone 6. - Counter Controls 

Zone 7. - Display Section Controls 

Zone 8. - Program Loading Controls 

Zone 9. - Internal Controls 

Although the information in this chapter outlines the specific functions of all controls and indicators, 
the operator is advised to refer to Chapter 111 (Test Program Functions) and Chapter IV (Operating Instructions) 
to learn "when" and "why" the controls and indicators are used. 

Reference should also be made to the INTERSHAKE Applications, a series of application notes 

(Appendix E) which outline typical problems which may be encountered, and give step-by-step procedures for 

setting up _and executing corresponding test programs. 
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2.5 TRANSMISSION DATA FORMAT CONTROLS (ZONE 1) 

The TRANSMISSION DATA FORMAT controls are located in the upper left corner of the control 
panel (Zone 1 ). The controls are used to establish the format characteristics of test data which is either generated 
or processed by the DTM-2. Format characteristics include bit rate, synchronization, character length, and parity. 
This group of controls and their functions are listed in Table 2-1. 

* 

NOTE 

The term baud, as used in this manual, refers to the transmission 
rate of information bits.excluding STOP or REST pulse periods. 

Table 2-1. Transmission Data Format Controls. 

Control Indicator Position Function 

I BIT RATE I 

TOGGLE SWITCH 

ROTARY SELECTOR SWITCH 

See page 2-3. 

ESTABLISHES SPEED (BIT RATE) OF TRANSMITTED OR 
RECEIVED TEST DAT A. Controls include an 8-position rotary 
selector switch and an associated 3-position toggle switch which 
operate as follows: 

LEFT POSITION - Enables inner (green) scale of rotary selector 
switch. 

CENTER POSITION - Enables outer (blue) scale of rotary selector 
switch. 

EXTERNAL SOURCE (RIGHT) POSITION. - Disables rotary selector 
switch; enables bit rate control from external clock signal supplied on 
Pin 24 of EIA interface connector, and Modem clock when testing 
toward MODEM (Pins 15 and 17). 

Maximum external clock rate is 256 K baud. (Consult factory for 
higher speeds.) 

BLUE SCALE - Provides eight positions which allow selection of any 
of the following data bit rates: 

900 BAUD 

1200 BAUD 

1800 BAUD 

2400 BAUD 

3600 BAUD 

4800 BAUD 

7200 BAUD 

9600 BAUD 

GREEN SCALE - Enabled when Toggle Switch is set to LEFT 
position. Provides .eight positions which allow selection of any of the 
following data bit rates: 

50 BAUD 

75 BAUD 

110 BAUD 

134.5 BAUD 

150 BAUD 

300 BAUD 

600 BAUD 

INTOSC* 

2-2 
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Table 2-1. Transmission Data Format Controls (Continued). 

Control Indicator 

ROTARY SELECTOR SWITCH 
(continued) 

I ASYNC/SYNC I 

ROTARY SELECTOR SWITCH 

I ENTER SYN BITS I 
SWITCH 

lsTOP B1Tj INDICATOR 

Position Function 

*The INT OSC position enables an internal oscillator (tunable- or 
crystal-controlled fixed .frequency) to provide data bit rates other than 
those shown on the front panel. The tunable oscillator is enabled by 
internal DIP switches and can be tuned in three ranges for bit rates of 
45 to 2400 baud. The crystal-controlled oscillator is also enabled by an 
internal DIP switch, and by using interchangeable crystals provides bit 
rates of: 

19.2 KBAUD 

40.8 KBAUD 

48.0 KBAUD 

50.0 KBAUD 

56.0 KBAUD 

64.0 KBAUD 

(Crystal Oscillator modules are available as options and are ordered 

according to speed required.) 

(Operation of the internal DIP switches is covered in Table 2-9.) 

ESTABLISHES SYNCHRONIZATION CHARACTERISTICS OF 
TRANSMITTED TEST DATA; DUPLICATES CHARACTERISTICS 
OF RECEIVED TEST DATA. Controls include two switches (rotary 
and push button) and two indicators (SYNC and STOP BIT) which 
operate as follows: 

LEFT THREE POSITIONS - ASYNC operation is initiated with 
choice of 1, 1.5 or 2 STOP BITS as required for specific format. For 
5-level codes, only the 1 or 1.5 stop bits are active; for 6·, 7- and 8-level 
codes, only the 1 and 2 stop-bit positions are valid. 

RIGHT POSITION - SYNC operation is enabled. 

DEPRESSED - Enters SYNC character bit pattern set by the eight 
MARK/SPACE switches in Zone 8. The number of bits selected must 
agree with the characteristics entered by the INFO BITS and PAR ITV 
switches discussed below. 

IMPORTANT! -The ENTER SYN BITS switch is used only when the 
DTM-2 is used to examine received data where synchronizing 
characters must be detected in the received data stream. Transmitted 
SYNC characters are simply entered as part of any test program 
(FUNCTION 50). 

ENTER SYN BITS may be used only in the LOAD mode. Entering new 
SYN BITS will simply update the previous pattern and will not cause 
loss of synchronization. 

LIGHTS when ASYNC operation has been initiated. 

2-3 
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I FORCE PE I 
PUSHBUTION 

OM842A 

Table 2-1. Transmission Data Formcit Controls (Continued). 

Position Function 

LIGHTS STEADILY and remains lit when received SYNC character is 
detected in data being examined. (See ENTER SYN BITS above.) 

LIGHTS INTERMITTENTLY after ENTER SYN BITS push button has 
been depressed while received data is searched for the proper SYNC 
character. Also lights intermittently when sync is lost for any reason. 
Upon Power Up the indicator will be OFF until ENTER SYN BITS is 
operated, 

ESTABLISHES NUMBER OF INFORMATION BITS IN EACH 
TRANSMITTED OR RECEIVED CHARACTER. The switch provides 
four positions which allows selection of 5, 6, 7 or 8 information bits 
per character. 

NOTE 

This does not include the parity bit. The parity bit (if any) 
must be added to the number of information bits selected 
to determine total character length. 

ESTABLISHES PARITY CHARACTERISTIC OF TRANSMITTED 
CHARACTERS, AND DUPLICATES PARITY CHARACTERISTICS 
OF RECEIVED TEST DATA. The selector switch provides three 
positions which allows selection of: 

NO PAR ITV BIT 

ODD PARITY BIT 

EVEN PAR ITV BIT 

ESTABLISHES PARITY ERROR. When depressed, a parity error is 
generated in each transmitted character by changing the parity bit. 
During this process the information bits are not changed. 

2.6 NOTES ON USE OF TRANSMISSION DATA FORMAT CONTROLS 

Program Function 90 permits automatic entering or changing of SYN BITS at any point during a test 
sequence. Program Function 91 permits electrical override and automatic selection of ASYNC/SYNC, INFO BITS 
and PARITY BIT during a test sequence. The SYNC indicator will indicate in the same manner as when the 
ENTER SYN BIT switch wcis operated manually. 

Program Function 92 controls/overrides the Bit Rate Switch. 

Program Function 93 permits electrical override and automatic selection of the Test selector, BIT 
RATE INT or EX CONTROL EIA and EIA/MIL switches during a test sequence. 

Program Function 95 will initiate a SYNC SEARCH at any point during a test sequence. 

Operating the START Control (Zone 3) will restore Data Format Control to front panel controls. 

2-4 
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2.7 TEST PATCH PANEL (ZONE 2) 

The TEST panel provides a variety of test and control functions which may be used independently or 
in conjunction with other DTM-2 test sequences. The signal jacks, indicators and controls located in this TEST 

panel are listed and described in Table 2-2. 

Control/Indicator 

I MONITOR IN I 
TEST POINT 

1>+3 <-31 

INDICATOR 

IHITI INDICATOR 

~ PUSH BUTTON 

I SPEAKER I CONTROL 

I COUNTER(+-) I 
TEST POINTS 

j 1x DETECT IN I 
TEST POINT 

Table 2-2. Test Patch Panel. 

Position/ Function 

This test jack is an input to the following test functions: 

3-VOLT SIGNAL THRESHOLD 

HIT INDICATOR 

SPEAKER AMPLIFIER 

These test functions operate as follows: 

LIGHTS RED WHEN TEST SIGNAL BECOMES MORE POSITIVE 
THAN +3.0 VOL TS. 
LIGHTS GREEN WHEN TEST SIGNAL BECOMES MORE 
NEGATIVE THAN -3.0 VOL TS. 

Any signal voltage which remains within the above limits will not 
activate indicators. Accuracy of the threshold indicator circuit is within 
10%. 

LIGHTS AND REMAINS LIT when input signal exceeds the ±3-volt 
limits for a period greater than 50 microseconds. 

DEPRESSED TO RESET THE HIT INDICATOR 

CONTROLS OUTPUT LEVEL OF SPEAKER AMPLIFIER. (Speaker 
amplifier is used to provide audible monitoring of any data or test 
signal.) Alarm Function 71 provides alarm of fixed volume. 

Control is turned clockwise to increase speaker level. 

INPUT TERMINALS TO THE COUNTER portion of the DTM-2 
INTERSHAKE. The(+) Test Point is used as an input for positive-going 
signals of 2 volts amplitude or more and the(-) Test Point is the input 
for negative-going signals of 2 volts amplitude or more. Measured pulses 
must be at least 1-m icrosecond duration. Input impedance of both test 
points is 22K ohms. 

PROVIDES AN INPUT TO A DETECTING CIRCUIT WHICH SENSES 
ANY VOLTAGE MORE POSITIVE THAN 2.5 VOL TS AS ON AND 
ANY VOLTAGE LESS THAN 2.5 VOL TS AS OFF. Any lead can be 
tested by patching a jumper from the EIA connector test point to the 
7X DETECT IN test point. 
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Control/Indicator 

I 1x DETECT IN I 
TEST POINT 
(continued) 

j 1x CONTROL OUT I 
TEST POINT 

j+12v,-12vl 

TEST POINTS 

~TEST POINT 

I SIGS OUT I TEST POINT 

I CHAR SYNC Tx Rx I 
TEST POINTS 
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Table 2-2. Test Patch Panel (Continued). 

Position/Function 

The ON-OFF detection at this test point is used in programmed tests or 
sequences which employ the 70-series functions as steps in the test. The 
ON-OFF condition at this point may be sampled at some point during 
a test sequence as criteria for test failure, test continuance, etc. See 
FUNCTION 71. 

PROVIDES A ±12-VOL T (EIA-COMPATIBLE) ON-OFF SIGNAL, 
which results from a program-controlled test sequence. Any RS-232 pin 
can be patched to the CONTROL OUT test point for control during a 
test sequence as determined by a specific test program. The resulting 
signal can then be monitored or used as criteria for subsequent test 
functions. The signal (+12 volts= ON, -12 volts= OFF) is 
current-limited at 20 milliamperes. 

PROVIDES THE VOLTAGE SHOWN, current-limited by an internal 
1,000-ohm resistor. The potentials available at these two test points are 
used to hardwire or force certain control conditions as required during 
tests. 

PROVIDES A 3,000-ohm TERMINATION TO SIGNAL GROUND, 
and is used to provide selective loading when testing EIA driver circuits. 

USED TO MONITOR ANY DATA SIGNAL GENERATED BY THE 
DTM-2 which is transmitted on the TD or RD leads. The signal is 
EIA-compatible (±12 volts) and is independent of other test controls 
such as ON-LINE, OFF-LINE, etc. 

PROVIDE NEGATIVE-GOING PULSE SIGNALS, GENERATED 
WITHIN THE DTM-2 which characterize the synchronization of each 
transmitted or received character. Timing relationship of the Tx and Rx 
CHAR SYNC signals are as follows: 

Tx Asynchronous: +5 volts pulsed to ground for duration of STOP 
ELEMENT. 

Tx Synchronous: +5 volts pulsed to qround for duration of last 
character bit (either information bil or parity bit whichever is used in 
the character). 

Rx Asynchronous: +5 volts pulserl to ground for approximately 1.5 
µsec with leading edge coincident with the 50% pqint of the first 
STOP ELEMENT. 

Rx Synchronous: +5 volts pulsed to ground for approximately 1.5 
µsec with leading edge coincident with the 50% point of LAST 
CHARACTER BIT (information or parity bit) time duration. 
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Table 2-2. Test Patch Panel (Continued). 

Control/Indicator 

I CHAR SYNC Tx Rx I 
TEST POINTS 
(continued) 

I EIA/MIL I 
SWITCH 

I POWER I 
SWITCH 

2.8 TEST CONTROLS (Zone 3) 

Position/Function 

NOTE 

The first SYN character(s) received will not generate an Rx 
SYNC pulse; all characters following the first detected SYN 
character(s) will generate an Rx SYNC pulse. 1 or 2 SYN 
characters are selected internally. 

EIA POSITION - Provides an EIA-compatible nominal 12-volt data 
signal as follows: 

-12 Volts = MARK; +12 Volts = SPACE 

MIL POSITION - Provides a 12-volt data signal compatible to the 
requirements of Ml L-STD-188 as follows: 

+12 Volts = MARK; -12 Volts = SPACE 

(When required, the DTM-2 can be furnished with optional circuits 
which limit the test signals to ±6 volts.) (Clock leads are not inserted.) 

NOTE 

Program Function 93 will provide an electrical override and 
automatic selection of EI A or MIL signal. 

ON POSITION - Energizes theDTM-2 for operation. 

OFF POSITION - Deenergizes the DTM-2 after operation. 

The TEST controls are used to establish the overall mode of testing which the DTM-2 performs. The 
TEST controls, indicators and their functions are listed in Table 2-3. 

Control/Indicator 

ROTARY SELECTOR 
SWITCH 

Table 2-3. Test Controls. 

Position/Function 

NOTE 

The five positions of the rotary selector switch are grouped 
into 'two divisions marked ON-LINE MONITOR and 
OFF-LINE TEST. 

The three ON~LINE MONITOR positions are used to connect the 
DTM-2 to the Modem and Terminal interface connectors without 
disrupting data flow. In these positions, received data may be 
processed; all transmitting functions are disabled. 

The two OFF-LINE TEST positions disrupt the data and control lines 
to permit a variety of tests either toward the Terminal or toward the 
Modem. 
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Control/Indicator 

ROTARY SELECTOR 
SWITCH 
(continued) 

I CONTROL EIA/OFF I 
TOGGLE SWITCH 

I MON SIGS OUT/NORMAL I 
TOGGLE SWITCH 
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Table 2·3. Test Controls (Continued}. 

Position/Function 

ON LINE MONITOR DIVISION: 

TD/RD - In this position the DTM-2 monitors both the TD and RD 
leads for the active communication line. This position should be used 
when the idle path is in a continuous MARKING or SPACING 
condition. 

TD - In this position the DTM-2 monitors the data transmitted by the 
Terminal (DTE) on Pin 2 (TD) of the EIA interface connector. 

RD - In this position the DTM-2 monitors the data transmitted by the 
Modem on Pin 3 (ROI of the EIA interface connector. 

OFF-LINE TEST DIVISION: 

TERM - In this position data communications are interrupted and 
~re conducted toward the Terminal. The DTM-2 must exercise 
control over the CTS, DSR, RLSD and RI leads of the EIA interface. 
This control can be performed manually through the EIA CONTROL 
portion of Zone 5, or automatically by the use of programmed test 
functions. (See the 70-9roup of Functions.) 

MODEM - In this position data communications are interrupted and 
tests are conducted toward the Modem. The DTM-2 must exercise 
control over the RTS and DTR leads of the EIA interface. This control 
is performed manually or automatically as described above. 

OFF - In this position (ON-LINE testing) all EIA leads between the 
Modem and Terminal interface connectors are metallically 
straight-through connected with no leads interrupted. For OFF-LINE 
testing, this position allows only the leads required as outputs to be 
controlled. 

CONTROL EIA - In this position the EIA leads are interrupted and 
control of these leads is transferred to the Zone 5 control switches 
where further manual control may be exercised or automatic 
programmed control may be initiated. (See Table 2-5.) 

MON SIGS OUT - In this position any external signal under test is 
disconnected and the internally-generated signal is monitored as a 
received signal for self-test purposes. 

NORMAL - This position enables normal monitoring of received 
signals. Transmission of generated test signals through the applicable 
EIA interface connector is not affected by this switch. 



Control/Indicator 

I RUN I INDICATOR 

I COMPLETE I INDICATOR 

ls1GSOUTI INDICATOR 

I SIGS IN I INDICATOR 

ISPACEJ 

PUSH BUTTON 

jMARKl 

PUSH BUTTON 
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Table 2-3. Test Controls (Continued). 

Position/Function 

LIGHTS RED when a programmed test has been started by depressing 
the ST A RT push button. 

NOTE 

The RUN indicator MUST be ON for normal operation of 
the INTERSHAKE and control of auxiliary devices. 

The RUN indicator will extinguish when any of the following occur: 

• The test program completes to Function 99. 

• A MODE switch other than RUN has been selected prior to test 
completion. 

• The programmed test is terminated by depressing either the MARK 
or SPACE button. 

LIGHTS GREEN when a programmed test has been completed and 
stopped at Function 99. 

Extinguishes (resets) when START button is depressed or when RUN 
mode is started. 

LIGHTS RED when a spacing conditions exists in the OTM-2 output 
data regardless of spacing polarity selected by the EIA/MIL toggle 
switch (Zone 2). 

NOTE 

During fast transmission of data, the indicator will appear 
to be lit constantly since transitions cannot be discerned 
by the eye. (See red-green indicator for TD or RD.) 

LIGHTS RED when a spacing condition exists in received data. 
Operation basically the same as SIGS OUT indicator above. 

MOMENTARY DEPRESSED - Initiates a steady SPACE output signal. 
Initiates transmission of reversals in mode other than RUN. Reset by 
depressing either MARK or START push button. 

MOMENTARY DEPRESSED - Initiates a steady MARK output signal. 
Terminates any test in progress. Reset by depressing either SPACE or 
START push button. 
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Table 2-3. Test Controls (Continued). 

Control/Indicator Position/Function 

jsTART I MOMENTARY DEPRESSED - When released initiates a programmed 

PUSHBUTTON test. Lights the RUN indicator (when in the RUN mode) and initiates 
the following: 

• Resets COUNTER DURATION (Zone 6) . 

• Resets all EIA interface controls to OFF (Zone 5) . 

• Starts test at STEP 00 (Zone 7). 

• Resets Time Delay Generator . 

• Starts SYNC SEARCH in received data . 

• Extinguishes COMPLETE indicator . 

• Enables all panel controls . 

2.9 NOTES ON USE OF TEST PANEL CONTROLS 

The START push button incorporates a 400-millisecond time delay to prevent rapid multiple starts. 

While a test is running, depressing the START push button stops the test and restarts it at STEP 00. 

2.10 MASTER RESET 

Master reset can be accomplished by depressing the START push button while holding down the 
MARK push button in the ANY mode. 

2.11 MODE CONTROLS (ZONE 4) 

The MODE controls are used to. establish the testing method or mode of operation the DTM-2 is used 
in during the course of any specific test. The group of controls consists of four push buttons located in Zone 4 
(see Figure 2-1). The functions of these controls are outlined in Table 2-4. 
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NOTE 

Each of the MODE push buttons, when depressed, locks out all 
other MODE push buttons. This feature permits only one push 
button to be depressed at one time. 



Control/Indicator 

I REV I 
PUSHBUTTON 

ILoAoj 
PUSHBUTTON 

jRuNj 
PUSHBUTTON 

I PLAY I 
PUSHBUTTON 
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Table 2-4. Mode Controls. 

Position IF unction 

DEPRESSED TO TRANSMIT REVERSAL SIGNALS (alternating 
continuously between MARK and SPACE) as a test signal. The reversal 
signal will occur at a bit rate selected by the TRANSMISSION DATA 
FORMAT controls or as selected by program control using 
FUNCTION 92 in a test sequence. 

DEPRESSED - The operator may load a test sequence program into 
the DTM-2 by using the digital switches in Zone 8 and the readouts in 
Zone 7. 

DEPRESSED - The operator may initiate transmission of the loaded 
program sequence using the controls and indicators in Zone 3 
previously discussed. 

DEPRESSED - After a test sequence has been entered and run the 
PLAY push button is depressed to play or review the results of the 
test. The PLAY mode enables controls and indicators of Zone 7 to be 
used in stepping through the test results. 

2.12 EIA (V.24) TEST MONITOR AND CONTROL EIA CONTROLS (ZONE 5) 

This group of controls, indicators and test points provide the operator with a means of monitoring all 
EIA (V.24) interface leads and the ability to control or test the RTS, CTS, DSR, RLSD, DTR and RI leads. 

The row of red/green indicators are numbered to correspond with Interface Connector Pin 
Assignments in accordance with EIA Specification RS-232. Each indicator is further identified by the signal 
function associated with the specific connector pin. The test points located directly below their corresponding 
indicators are identified by the Signal Circuits conventionally assigned to the connector pins. The toggle switches 
in this control group are interactive with the controls in the TEST control group (Zone 3). See Table 2-3 for 
interactive control functions. 

Table 2-5. EIA (V.24) Test Monitor and Control. 

Control/Indicator Position/Function 

EIA TEST MONITOR PROVIDE ACCESS TO EACH OF THE 25 EIA LEADS IN THE EIA 

TEST POINTS: INTERFACE CONNECTIONS. The test points are connected to either 
the modem or terminal source. The color coding of the test-point titles 
represents the following: 

GREEN - Represents signals generated by the Modem. 

BLUE - Represents signals generated by the Terminal. 

BLACK - Represents undefined signals. 
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Control/Indicator 

I EIA TEST MONITOR I 
INDICATORS: 

I CONTROL EIA I 
TOGGLE SWITCHES 

I CONTROL EIA I 
TEST POINTS 

Control/Indicator 

DISPLAY 
INDICATOR 

I INPUT I 
SELECTOR SWITCH 
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Table 2-5. Mode Controls (Continued) 

Position/Function 

INDICATES THE POLARITY OF SIGNAL ON EACH OF THE EIA 
LEADS. The red indicators are lighted when the signal on the 
associated leads are "positive." 

The clear indicators can light either red or green; a red indication occurs 
when a signal is more positive than +3 volts and a QJ;een indication 
occurs when a signal is more negative than -3 volts. 

These six switches are associated with the RTS, CTS, DSR; RLSD, DTR 
and RI leads of the EIA interface connectors. Each of the switches can 
be placed in one of three positions to perform the following control 
functions: 

ON - A +12-volt signal, current limited internally, is applied to the lead 
under test in the direction selected for test. 

THRU - Provides normal operation with amplitude detectors and 
driver circuits connected between the Modem and Terminal interface 
connectors. 

OFF (7X) - A -12-volt signal is applied to the lead under test in the 
direction selected for test. The 12-volt signal is under control of the 
70-group of program functions. 

The Test Points located above each toggle switch are used to access the 
test signal being applied to the lead by the DTM-2. 

Table 2-6. Counter Controls. 

Position/ Function 

DISPLAYS COUNTING/MEASURING RESULTS -The three-digit 
numerical readout is used to display the results of any counting or 
measuring function which incorporates the counter portion of the 
DTM-2. In addition to the three significant digits of numerical readout, 
the display includes an END indicator to the right of the display to 
signify a completed measurement function and an OVERFLOW 
indicator to show when a particular measurement exceeds the 
maximum limit of the counter display. The count continues after the 
OVFL indicator lights. 

PERMITS SHECTION OF EIGHT (8) COUNTING AND MEASUR­
ING FUNCTIONS. The switch positions and the related measuring 
functions are listed in the following paragraphs: 

NOTE 

Positions containing ( ) require program functions to 
operate. BCC(39) 10X, EVENTS (8X), DURATION 
(8X), EVENTS (8X) in 10X. 



Control/Indicator 

!1NPUTI 

SELECTOR SWITCH 
(continued) 

.. I COUNT/RESET I 

PUSH BUTTON 

l LENGTH/DURATION] 
FREQUENCY 

RANGE SELECTOR SWITCH 
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Table 2-6. Counter Controls (Continued). 

Position/Function 

*EVENTS - This position enables the counter to advance to 999 
events prior to overflow. 

DURATION (SX) RTS-CTS 86 - This switch position enables an 
automatic test which connects the counter input to the test being run. 
A step of the test containing FUNCTION B7-(01) will first reset the 
counter to 000 and then start the timer. Another test step containing 
FUNCTION B7-(02) stops the timer. The START switch in Zone 3 (see 
Table 2-3) will also reset the counter to 000 automatically. 

Program function B6 will start the timer when the ATS lead is detected 
ON and stop the timer when CTS is detected ON. The DURATION 
range can be set from a maximum of 9.99 milliseconds to 999 seconds 
using the range selector switch. 

EVENTS (BX) - This is also an automatic test position which connects 
the counter input to the test being run. Each occurrence of a test step 
with FUNCTION B7-(03) will advance the counter one step. The 
counter should be reset manually to 000; during test, counter can reach 
a count of 999 plus OVER FLOW indication. 

EVENTS (SX) in 10X - This switch position enables the program to 
separately increment the two (2) counters on the panel: 

1. The 3 digit display counter is incremented by using Function B7 
(same as using the EVENTS (BX) position). 

2. The Base Count (Length selector) or 10 to 10B is incremented by 
using Function B5. 

NOTE 

OVERFLOW responds to the EVENT count. END responds 
to the BASE count and initiates any further EVENT 
counts . 

DEPRESSED - This momentary-contact push button is depressed to 
reset the counter and display to 000 in all positions of the INPUT 
switch. 

LENGTH - This switch scale is lettered in blue and provides eight (B) 
measurement ranges which are related to the PE 10x, BCC (39) 10x and 
EVENTS (BX) 10x positions of the INPUT switch. These switch 
positions establish the number of characters or data blocks measured 
during error rate tests. 
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Control/Indicator 

RANGE SELECTOR SWITCH 
(Continued) 
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Table 2-6. Counter Controls (Continued). 

Position/Fu net ion 

DURATION - This switch scale is lettered in black and provides six 
(6) measurement ranges of time duration as follows: 

Milliseconds: 

Seconds: 

0 - 9.99 
0 -99.9 
0-999 

0 -9.99 
0 -99.9 
0-999 

The scale is related to the Counter Test Point and Duration (8X) 
positions of the INPUT switch. Each switch setting places the 
DISPLAY decimal point appropriately to yield the above ranges. 

FREQUENCY - This switch scale is lettered in red and relates only to 
the Counter (±) test points in Zone 2. The switch provides two bands of 
three positions each for the following measurement ranges: 

Kilohertz: 

Hertz: 

0 -999 
0 -99.9 
0 -9.99 

0-999 
0 -99.9 
0 -9.99 

2.13 DISPLAY SECTION CONTROLS AND INDICATORS (ZONE 7) 

The Display Section, set against a yellow background, is primarily associated with the PLAY mode of 
operation, where the results of a test sequence is "played back'' from the Results Memory for overall test 
evaluation. 

Although the Display Section is primarily associated with (and most useful in) the PLAY mode of 
operation 1 it is also operational in the RUN mode to provide valuable visual indication to the operation of the 
progress and status of the test being run; and in the LOAD mode, it gives the operator assurance that his data has 
been correctly entered irito the instrument. The indicators and controls of the Display Section (Zone 7) and their 
functions are listed in Table 2-7. 
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Control/Indicator 

I STEPI DISPLAY 

I PAGE I DISPLAY 

I PAGE I DECIMAL LEFT 

I PAGE I DECIMAL RIGHT 

IDATAI DISPLAY 

I FUNCTION I DISPLA y 
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Table 2-7. Display Section Controls. 

Position/Fu net ion 

The STEP display is a two-digit number which shows the step of a 
program within a page. The display covers 64 steps (00-63) which is 
the maximum number of steps which can be contained on a program 
page. 

The PAGE display is a one-digit hexadecimal (09,A-F) readout which 
shows the specific page of a program being processed or of a test result 
being played back. 

In the LOAD and RUN modes, a test program can take up to four (4) 
pages of 64 steps each or two (2) pages of 64 steps each depending 
upon the setting of the program control switches in Zone 9 (under 
front panel). See Table 2-9. This provides a total of either 128 or 256 
steps. 

In the PLAY mode, where the RESULTS MEMORY is played back, the 
PAGE display can progress through 16 pages of 64 characters each for 
a total of 1024 test steps. In this instance the PAGE display can 
progress from 0 to 9 and then A to F. 

The Left Decimal indicator lights to show that an internal control (DIP 
switch, Zone 9) has been set to provide a 256-step program cell. The 
indicator will not light when a 128-step program cell is being used. 

The Right Decimal indicator lights intermittently to show that data is 
being stored in the RESULTS MEMORY. (The indicator lights for 16 
steps, and is then off for the next 16 steps.) 

The DATA display is a two-digit hexadecimal (0-9, A-F) display which 
indicates the data character associated with program functions entered 
while in the LOAD mode, or the data character which is received and 
logged while in the PLAY mode, or real-time data while in the RUN 
mode. 

NOTE 

Decimal points to the left and right of the DAT A digits 
indiicates that the data shown in TRANSMIT data. Absence 
of the decimals indicates RECEIVED data. 

The FUNCTION display is a two-digit numeric display (00-99) which 
indicates the function entered into a test program in the LOAD mode 
by the switches in Zone 8. While in the PLAY mode, the display 
indicates the function which caused certain data to be recorded into the 
results memory. 

If a function is entered that is not contained on the Program Function 
listing, decimal points will appear on the display (e.g., .2.9). 
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Control/Indicator 

DATA BIT INDICATORS 

I STEP I SWITCH 

[ PE(VRC) I INDICATOR 

[sec (39) I INDICATOR 
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Table 2-7. Display Section Controls (Continued). 

Position/Function 

The eight red indicators below the DISPLAY window are used to show 
the corresponding binary representation of a Hexidecimal DATA 
display. Indicators light to represent MARK bits. The numbers above 
the indicators represent the BCD value; bit No. 1 is to the right. Bit 
No.1 is the first data bit in a serial character. 

Dots between bits (7 .6) and (4.3) facilitate interpreting in OCTAL. 

In the LOAD and PLAY modes of operation, the STEP switch may be 
depressed to reset a test program to STEP 00. In the RUN mode, the 
STEP switch may be depressed to advance the program to the next 
steps to be run. In the PLAY mode, depressing the STEP control will 
always select STEP 00 and the page selected by the four lower order bit 
switches (4,3,2, 1) coded in Hexidecimal. 

STEPPING - This switch may be held momentarily in the UP position 

to advance the program and display step by one or may be held down 
momentarily to decrease the program and display step by one. 

STEP SCROLL - When the switch is held in the up or down position, 

program steps will sequence ahead or backward continuously at 10 
steps per second (scrolling) permitting quick access and display of any 
desired step. 

PAGE SCROLL - After 32 steps at 10 steps per second, the scroll rate 

increases to 10 PAGES per second. 

SCROLL SEARCH - Scrolling will stop only when switch is released 
or when a program FUNCTION or DATA entry occurs in a program 
step to match the FUNCTION or DAT A set into the Zone 8 controls, 
while in the LOAD or PLAY mode. 

Scrolling is inoperative in the RUN mode. 

Lights red to indicate the occurrence of a Parity Error or a Vertical 
Redundancy Check error. The light will remain lit until a character is 
received with no error. 

The indicator is connected directly to the error detector and requires 
no test program command function for activation. 

Lights red to indicate the occurrence of a Block Check Character error. 
Test program Functions 38 and 39 must be used to activate this 
indicator. Fucntion 38 turns OFF the indicator and Function 39 turns 

ON if there is an error. 



OM842A 

2.14 PROGRAM LOADING CONTROLS (ZONE 8) 

The controls in this control group are used to select, program, and enter the primary test program 
sequences performed by the DTM-2. 

Test programs can be loaded from internal.STORED TEST memory (PROM) into Program memory 
(RAM). 

Test programs may also be entered manually from the front panel, a step at a time, directly into the 
Program Memory (RAM) by using the Mark/Space and Function Switches. All such programs are stored until 
"written over" by another program. The RAM is nonvolatile, and memory remains intact for up to 1 month when 
the DTM-2 is not in use. 

The Program Loading Controls and their functions are listed in Table 2-8. 

Control/Indicator 

I LOAD STORED TEST I 
SWITCH 

AUTO/SINGLE STEP/ 
MANUALLY ENTER 
PROGRAM 

TOGGLE SWITCH 

Table 2-8. Program Loading Controls. 

Position/Function 

This switch can be set to any of eight (8) positions (A through H) to 
provide selection of up to 15 test program cells. Eight program cells are 
available from PROM and up to seven (when programs have been 
entered and stored previously) are available from nonvolatile RAM (see 
AUTO/SINGLE STEP/MANUALLY ENTERED PROGRAM switch 
below). 

Each switch position perm its a stored program to be entered and then 
run or permits a program to be entered manually and run or stored. 

NOTE 

One program cell will normally contain several (3-8) 
individual complex test programs. 

AUTO - Permits any of the eight test program cells stored in PROM (A 
through H) to be accessed and loaded into RAM (nonvolatile memory) 
cell A by depressing the ENTER switch. 

NOTE 

All steps in the selected program are automatically loaded 
into nonvolatile (RAM) memory cell "A." The LOAD 
STORED TEST switch (described above) must then be set 
to the "A" position to run the test. 

SINGLE STEP 

NOTE 

This position is NOT USED in DTM-2 series. 
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Table 2-8. Program Loading Controls (Continued). 

Control/Indicator 

TOGGLE SWITCH (Continued) 

BIT TOGGLE SWITCHES 

FUNCTION SWITCH 

2-18 

Position/Function 

MANUALLY ENTER PROGRAM - In this position, the eight toggle 
switches and function switch are enabled to originate test program 
characters and functions. Any test program originated in this manner is 
entered into the nonvolatile RAM cell which corresponds to the setting 
of the LOAD STOA ED TEST switch previously described. 

NOTES 

1. Any test program which has been previously entered will 
be written over during .the manual entry process. For 
example, when a program is entered manually into Cell 
C, any program previously written and entered into Cell 
C will be written over. This applies only to the RAM 
nonvolatile memory. 

2. Since all Stored Tests in PROM are automatically loaded 
into RAM Cell A, good practice indicates that RAM Cell 
A should not be used for normal program development. 

The eight toggle switches can be set to either a MARK or SPACE 
position to represent the binary coding of a test character. (Start and 
Stop bits are added automatically in ASYNC operation.) These switches 
can be used for the following functions: 

• Entry of data bits. 

• Control of interface leads with Program Functions 70-78. 

• Entry of BCD digits required by some Program Functions. (Numbers 
above switches in Zone 7 indicate the BCD value of the associated 
toggle switch.) 

• Entry of special codes required for program functions such as 91, 92 
arid 93. 

• Entry of SYN character bit pattern (see Table 2-1). 

Two-digit thumblever switch used to select Program Functions 00-99 
for entry into test sequence. See Chapter 111 for a complete listing of 
Program Functions. 
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2.15 NOTES ON OPERATION OF PROGRAM LOADING CONTROLS 

Avoid the use of RAM Cell "A" for manual entry of a test program. Any program entered into Cell 
A (and also into Cell B when 256-step format is selected) will automatically be written over when a program is 
recalled from PROM. 

Manually-entered programs can be either 128 steps (2 pages of 64 steps each) or 256 steps (4 pages of 
64 steps each). This is controlled by a DIP switch in Zone 9 under the front panel. When a 256-step program is 
used, the LOAD STORED TEST switch should be set to either C, E or G. When the switch is set to C the first 
128 steps are entered into Cell C, and the next 128 steps will automatically be entered into Cell D. If set to E the 
second 128 steps automatically enter into F; if set to G the second 128 steps are automatically entered into Cell 
H. 

A decimal point appearing to the left of the PAGE indication shows that a 256-step test program has 
been selected. 

2.16 INTERNAL CONTROLS (ZONE 9) 

Access to the internal controls is made by loosening the two captive screws at the top of the front 
panel and raising the front panel to the vertical position. (Avoid putting excessive pressure on the front panel.) 
The controls are located on the left-hand side of the equipment case and are shown in Figure 2·2. The Internal 
Controls and their functions are listed in Table 2·9. 

Control/Indicator 

OSC FREQ CONTROL 

8-POSITION DIP 
SWITCH 

Table 2-9. Internal Controls. 

Position/Function 

This control is used to tune the variable-frequency oscillator when it is 
used to provide a nonstandard bit rate. The oscillator is enabled when 
the BIT RATE switch in Zone 1 is set to INT OSC. 

Tuning may be monitored by connecting a REV signal (SIGS OUT test 
point) to the COUNTER INPUT test points in Zone 2 with patch cords. 
Tuning is then accomplished by turning the OSC FREQ control until a 
counter reading is obtained that is one-half the baud rate desired. (One 
cycle of input signal is considered to be a MARK followed immediately 
by a SPACE or vice-versa; One cycle= 2 Bits). 

No. 1 ON - Enables the Crystal-Controlled Oscillator for high-speed 
operation. 

No. 2 ON - Enables the HIGH range of the variable-frequency 
oscillator (160-2500 Baud). 

No. 3 ON - Enables the MIDDLE range of the variable-frequency 
oscillator (60-1000 Baud). 

No. 4 ON - Enables the LOW range of the variable-frequency oscillator 

(30-500 Baud). 
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Control/Indicator 

8-POSITION DIP SWITCH 
(Continued) 

CRYSTAL 

FUSE 

MESSAGE PROM 

MESSAGE PROM 
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Table 2-9. Internal Controls (Continued). 

Position/Function 

WARNING 

Do not set more than one of the above switches ON at one 
time. When more than one switch is set to ON, oscillator 
operation will be erratic and may damage the equipment. 

No. 5 ON - Enables 256-Step Program format. The OFF position 
enables the 128-Step Program format. 

No. 6 ON - SYNC Mode Internal Clock Rec. Enables internally­
generated clock signal when no clock is supplied by system Modem. 
Clock is then synchronized to DATA. OFF position is used when 
clock is supplied from system modem. 

No. 7 ON - Enables recognition of only one SYN character in lieu of 
the two characters normally required for recognition. For normal use, 2 
SYNC is selected. DO NOT USE ISYN with AUTO SYNC. 

No. 8 - Not used. 

The Crystal is used to control the Baud Rate oscillator at high speeds. 
The crystal can be removed and interchanged to provide several 
standi')rd baud rates as follows: 

Crystal Frequency Baud Rate ARC 
(MHz) (Kbaud) Part No. 

6.144 19.2 36942 

13.056 40.8 36944 

15.360 48.0 36945 

16.000 50.0 36946 

17.920 56.0 36947 

20.480 64.0 36948 

3AG, 3A Fuse used as overcurrent protection for e']uipment. 

Contains 8 messages of up to 127 characters each. (See Functions 
60-67.) Special messages are available from factory. 

Message PROMs delivered prior to June 1977 contained messages listed 
by Appendix F, page 1. This PROM is identified by "FT." June 1977 
and later included messages listed by Appendix F, pages 2, 3, 4 and 5. 
This PROM is identified as "842G-001A." If different messages are 
desired the contents of each 127 character message should be 
identified as illustrated by Appendix F. 



Control/Indicator 

STOA ED TEST PROM 
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Table 2-9. Internal Controls (Continued). 

Position/Function 

Contains 8 cells of 128 steps or 4 cells of 256 steps for stored test 
programs. See Chapter 4 for contents of stored test cells. (Consult 
factory for custom-programmed PROM.) The desired program should 
be prepared using standard program sheets (TP-139-3-77) Special 
"Data" and "Function" for each step including all cells A thru H. 

NOTE 

Message and Stored Test PROMs are INTEL 2708 Plug-in 
chips which may be removed/replaced by lifting the front 
panel. Locations are illustrated by Figure 2-2. These 
PROMs may be reprogrammed using an INTEL UPP 
(Universal PROM Programmer)/MDS or equivalent for field 
replacement. 

2-21 



OM842A 



ZONE 1 

ZONE3 

-.. • . .... ·-•-""' ·-M 

OM 842A 

AUXILIARY CONNECTOR TO 
PRINTER, CRT, TAPE, ETC. 

N'.aEt ~ MClffTOA 

•• i • • 

EIA INTERFACE 
CONNECTOR 
TO MODEM 

! • 

EIA INTERFACE 
CONNECTOR TO 
TERMINAL 

'---------' '--.J 

MOOEM SOURCE TERMNAl SOl.flCt 

•••••••••••••••••••••• IJ• s !.a 1011 121Ju?5WJf7 e ttto2l.U232• 

mM ~ --~ = ~ - ~ I ... " • • • • • • • • • • 

g 
u 
N 
T 
E 
II 

MOOE 

~ 
!SI 

'-y--/ 
ZONE4 

----
· {~ 

· ~c 

• • CTS 

• 

STEP 

• E;iTEA 

M OO- JU 

• • • • 

I 
PAGE DATA 

• • • • 
• "' -­__ .,., 

. •·• . •·• .. 
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MESSAGE PROM 842G 

3AMP. FUSE STORED TEST PROMS 

VARIABLE FREQUENCY BIT RATE 
OSCILLATOR TUNING CONTROL. 
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FOR OPERATION 

-AT HIGH BIT RATES 
(UP TO 64 KBPS) 

8-POSITION "DIP" SWITCH 

OFF ON 

2 

3 

4 

5 

6 

7 

8 

Figure 2-2. Location of Operator's Controls in Zone 9 (Under Front Panel). 
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CHAPTER Ill 

INTERSHAKE FUNCTIONS 

3.1 INTRODUCTION 

The purpose of this section is to describe, in detail, each function available to the operator using the 
INTERSHAKE II. Functions are numbered from 00 to 99. They are individual instructions, entered by the 
operator in any desired order, to make up a test sequence. The operator should familiarize himself with the range 
of functions available and use this section as a reference for constructing specific test sequences. 

In order to expand the capability of INTERSHAKE II, the entry of a function may be accompanied 
by the entry of DATA. For example, an instruction to "trap" a character is Function 20. The specified character 
to be trapped must also be entered as DATA via the bit switches on the front panel. Functions are entered via the 
thumbwheel switches on the l.ower right corner of the panel. 

Functions which perform closely related tests are grouped for operating convenience. The functions 
which are grouped follow (with several minor exceptions): 

Test Operation Function Group(s) 

Receive/Record OX, 1 X, 2X, 3X 

Jump 4X 

Transmit 5X,6X 

RS-232 (V.24) 7X 

Timing BX 

Test Conditions 9X 

Table 3.1 presents a summary of the INTERSHAKE II functions according to basic groups. 
Paragraphs 3.2 to 3.24 describe the individual groups and functions. The method for entering each function is 
described, as well as the recorded display from Results Memory. It is not necessary to complete a test in order to 
observe data recorded in Results Memory earlier during a test. Operation in PLAY mode immediately displays 
Results Memory. 
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Table 3-1. lntershake II Function List. 

Paragraph 
Number Group Function Description 

3.2 Halt 
3.2.1 00 Halt 

3.3 Monitor ---
3.3.1 01 Start Library 

3.3.2 02 Trap Only TD 
3.3.3 > 03 Trap Only RD .... 
3.3.4 "' 04 Trap TD and RD .... 

.0 
3.3.5 :.J 05 End Monitor Library 

3.4 Record ---
3.4.1 07 Record Bit Switch 
3.4.2 08 Record Loop "L" Count 
3.4.3 09 Record Interrupt Step 

3.5 Receive ---
3.5.1 10 Wait Until TD ~RD Change 
3.5.2 11 Record Until TD :Y RD Change 
3.5.3 12 Record TD/RD & RS-232 (V.24) Status 
3.5.4 13 Time Out or TD~ RD Change 

x 
3.5.5 Q) 14 Wait N Receive Character "O 

3.5.6 c:: 15 Wait to Complete XMT Character -
3.5.7 16 Wait Until = Character 
3.5.8 17 Wait Until =F Character 
3.5.9 19 Enter INTERRUPT Character 

3.6 Receive ---
3.6.1 20 Trap Character 
3.6.2 21 Trap First Character In Sequence 
3.6.3 22 Trap Middle Character(s) In Sequence 
3.6.4 

a. 
23 Trap Last Character In Sequence "' 

3.6.5 .:: 25 Record Until Trap 
3.6.6 26 Record Next =F Character 

3.7 Subrouting 
3.7.1 Receive 30 Record Next Character ---
3.7.2 31 Record Character N 
3.7.3 32 Record N Characters 
3.7.4 "O 33 Record Character Before Trap .... 
3.7.5 

0 
34 Jump and Record PE u 

Q) 

3.7.6 0: 35 Record Latch Mode 
3.7.7 36 Record Current Character 

3.8 RCV/BCC *37 Force In Sync 

3.8.1 38 Start BCC 

3.8.2 39 Jump If= BCC Error 
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Table 3-1. (Continued). 

Paragraph 
Number Group Function Description 

3.9 Jump and Test 
3.9.1 40 Unconditional Jump To Step XY 
3.9.2 41 Preset The Jump To Step XY 
3.9.3 42 Repeat Test (Loop) "L" Times 
3.9.4 43 Jump Until "L" Loops 
3.9.5 44 Jump If= Character 
3.9.6 45 Jump If =F Character 
3.9.7 46 Retest And Jump If = Character 
3.9.8 47 Flags: Set And Jump 
3.9.9 48 Select Results Memory Step 
3.9.10 49 Select Results Memory Page and Step 00 

3.10 Send Data 
3.10.1 50 Send Character 
3.10.2 51 Send A Progression 
3.10.3 52 Send Single RM Character 
3.10.4 53 Send RM Incl Trap Character 
3.10.5 54 Send RM Until Trap Character 

3.11 Send Modes 
3.11.1 55 MODE: Echo/Mark/Space, [CRC] 
3.11.2 56 Parity Bit Mode 
3.11.3 57 Load Fill Character 

3.12 Send BCC 
3.12.1 58 Start BCC 
3.12.2 59 Send BCC 

3.13 Send Message 
I 

3.13.1 60 Send Message, ASCII 
61 Send Message, ASCII 
62 Send Message, ASCII 
63 Send Message, EBCDIC 

)( 64 Send Message, EBCDIC 0 
LL 65 Send Message, EBCD -

66 Send Message, SELECTRIC 
67 Send Message, BAUDOT 

3.14 Code Translate 
3.14.1 68 Code Translate Mode 

3.15 RS-232 (V.24) 
3.15.1 Controls and Decision 70 Turn ON Leads 
3.15.1 '71 Turn OFF Leads 
3.15.2 72 Detect Lead ON 
3.15.2 73 Detect Lead 0 FF 
3.15.3 74 Interrupt If Lead= ON 
3.15.3 75 Interrupt If Lead= OFF 
3.15.3 76 Cancel Interrupt, 74 and 75 
3.15.4 77 Jump If Lead = ON 
3.15.4 78 Jump If Lead= OFF 
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Paragraph 
Number 

3.16 
3.16.1 
3.16.1 
3.16.1 
3.16.2 
3.16.3 

3.17 
3.17.1 
3.17.1 

'3.17.2 
3.17.3 
3.17.4 

3.18 
3.18.1 
3.18.2 
3.18.3 
3.18.4 

3.19 
3.19.1 

3.20 
3.20.1 

3.21 
3.21.1 

3.22 
3.22.1 

3.23 
3.23.1 

3.24 
3.24.1 
.3.24.2 
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Table 3-1. (Continued). 

Group Function Description 

Timer 
80 01-99 Milliseconds 
81 0.01_-0.99 Second 
82 0.1-9.9 Seconds 
83 Generate Count Bit Periods Delay 
84 Enter Time Out for Interrupt or Jump 

Counter 
85 Advance Base Count 1 OX 
86 Measure RTS-CTS Delay 
87 Counter Control 
88 Jump If C >Data 
89 Record: Counter 

Auto Panel 
90 Enter SYN Character 
91 A (SYNC). Info Bits, Parity 
92 Bit Rate 
93 Test Mode, EIA/MI L, Ext Clock, Control EIA 

Peripheral 
Control 94 Peripheral Controller 

RCV Sync 
95 Sync Search 

SDLC 
96 SDLC/ADCCP 

--------------
RCV Delay 

96 Receive Input Delay 

Interrupts 
97 Interrupts 

End .-
98 Recycle/Restart/Skip 
99 Stop 

The Following Functions Have Been Added 
For Serial Number Series "F" and Above. 

06 
24 
27 
28 
29 
37 
85 

Jump Bit Switches 
Increment Results Memory Advance 
Preset Return Address 
Return 
Jump Results Memory =F=Character 
Force In Sync 
Advance Base Count 1 oX 
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Function Descriptions 

The following paragraphs describe each group and function. Individual function descriptions may be 
located by the large numbers on the outer edge of the page. 

Appendix E presents examples of tests using these functions. 
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3.2 HALT GROUP 

00 HALT 

The HALT group is comprised of a single instruction that permits the operator to halt the test at any 
step and then manually continue the test from that step. 

3.2.1 

3-6 

HALT GROUP HAL T,FUNCTION 00 

LOAD-ENTER: 

STEP PAGE DATA FUNCTION 

N 0-3 00 00 

DESCRIPTION: 

Function 00 causes the test program to halt at the selected step. The program will continue the next 
step upon manual operation of the STEP button, while the unit is in the RUN mode, and the RUN 
indicator is ON. When in the RUN mode, with the RUN indicator OFF, the STEP button will cause 
the program to step through the entire program without executing any of the steps. 

APPLICATIONS: 

1. Function 00 is useful to cause a test program to halt at various points in a test sequence so the 
operator can verify - observe - or change parameters. 

2. Function 00 is used to "debug" tests by showing the operator that a certain sequence of test 
steps has been accomplished. 

3. Function 00 can be deleted later by overwriting with Function 98 DATA 02 (skip NO-OP 
function). 
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3.3 MONITOR LIBRARY GROUP 

01 START LIBRARY 

02 TRAPTD 

03 TRAP RD 

04 TRAP TD AND RD 

05 END LIBRARY 

The MONITOR LIBRARY GROUP enabled the operator to compare each received character with a 
library of characters. 

When the received character matches a library character, the character is recorded in the Results 
Memory. All library characters are recorded in the Results Memory in the order received. Monitor is 
usually used in the TEST TD/RD (FOX) mode. The size of the library is related to the operating 
speed as follows: 

LIBRARY SIZE (for 8-bit character): 

APPLICATIONS: 

9600 BPS 

64 KBPS 

256 KBPS 

138 characters 

37 characters 

8 characters 

1. Determine exact sequence of control characters in the protocol. 

2. Identify missing protocol characters. 

NOTES 

1. DO NOT USE monitor group with the TD/RD test mode 
when there exists simultaneous transmission on both data 
paths. 

2. Function 46, Retest and Jump if= Character, will also 
search for specific characters and move the program to a 
designated step, as opposed to the monitor library group 
which continuously monitors. 

3. An INTERRUPT ON MEM OVFL may be used to stop 
(FUNCTION 99) the test when the memory becomes full. 

3-7 



01 
02 
MON 

3.3.1 

3.3.2 

3-8 

OM 842A 

MONITOR LIBRARY GROUP START LIBRARY, FUNCTION 01 

LOAD-ENTER: 

STEP PAGE DATA FUNCTION 

N 0-3 00 01 

DESCRIPTION: 

This function signals the beginning of the library. Function 01 must precede each sequence of 

monitor library functions. Data 00 should be entered to avoid confusion in reviewing test results. 

MONITOR LIBRARY GROUP TRAP ONLY TD, FUNCTION 02 

LOAD-ENTER: 

STEP PAGE DATA FUNCTION 

N 0-3 (Character) 02 

PLAY: 

STEP PAGE DATA FUNCTION 

z 0-F (Character) 02 

DESCRIPTION: 

This function instructs I NTERSHAKE 11 to compare each character on the TD lead (Pin 2) with the 

character(s) entered in the library. When a match occurs, the character is recorded in the results 
memory and displayed as shown above (where FUNCTION 02 indicates Pin 2). 

(Character) represents the character(s) entered by the operator, as they would appear in a 

two-character hex in the display. 

As many steps containing Function 02 may be entered as permitted by the operating speed, (for 
example, 138 characters at 9600 BPS) or within the size of the program cell. 

APPLICATION: 

Function 02 permits the operator to detect only characters of interest occurring on the TD lead in 
their sequence of occurrence. 
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MONITOR LIBRARY GROUP TRAP ONLY RD, FUNCTION 03 

LOAD-ENTER: 

STEP PAGE DATA FUNCTION 

N 0-3 (Character) 03 

PLAY: 

STEP PAGE DATA FUNCT!ON 

z 0-F (Character) 03 

DESCRIPTION: 

With this function, INTERSHAKE 11 will compare each character monitored on the RD lead (Pin 3) 
with the character(s) entered in the library. When a match occurs, the character is recorded in the 
results memory and displayed as shown above (where Function 03 indicated Pin 3). 

(Character) represents the character(s) entered by the operator as they would appear in the 
two-character hex display. 

As many steps containing Function 03 may be entered as permitted by the operating speed, or the 
size of the program cell. 

APPLICATION: 

Function 03 permits the operator to detect only characters of interest on the RD lead in their 
sequence of occurrence. 
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MONITOR LIBRARY GROUP TRAP TD and RD, FUNCTION 04 

LOAD-ENTER: 

STEP PAGE DATA FUNCTION 

N 0-3 (Character) 04 

PLAY: 

STEP PAGE DATA FUNCTION 

Z 0-F (Character) 02 or 03 

DESCRIPTION: 

INTERSHAKE II will compare characters monitored on either the TD or RD leads with the 
character(s) entered in the library. When a match occurs, the character is recorded in the results 
memory and displayed as shown above. The function displayed will be either Function 02, indicating 
that the character occurred or the TD lead (Pin 2), or Function 03, for RD (Pin 3). 

APPLI CA Tl ONS: 

1. Observing the Function as 02 or 03 will clearly indicate whether the character occurred as 
receive or transmit data. 

2. Verifying that the characters expected are present and to determine their sequence, even when 
interleaved between transmit and receive data, or if out of "normal" sequence. 

MONITOR LIBRARY GROUP END MONITOR LIBRARY, FUNCTION 05 

LOAD-ENTER 

STEP PAGE DATA FUNCTION 

N 0-3 00 05 

DESCRIPTION: 

Function 05 MUST ALWAYS follow the last character in the monitor library to signal the end of the 
library. DATA 00 is entered. Function 05 will not be displayed as a test result. Function 05 will 
automatically return the program to the step containing Function 01. 
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3.4 RECORD GROUP 

06 JUMP BIT SWITCH= CHARACTER 

07 BIT SWITCH 

08 LOOP "L" COUNTER 

09 INTERRUPT STEP 

The Record Group provides the capability of recording specific data into the results memory at 
certain steps during the test to identify that certain bench marks have occurred. 

In certain applications, it is useful for these functions to be preceded by Function 49 to address a 
specific location in the results memory. This permits recording specific/different data in different 
pages of Results Memory. 
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RECORD GROUP RECORD BIT SWITCH, FUNCTION 07 

LOAD-ENTER: 

STEP PAGE DATA FUNCTION 

N 0-3 (XY) 07 

PLAY: 

STEP PAGE DATA FUNCTION 

z 0-F (XY) 07 

( XY = same pattern as loaded) 

DESCRIPTION: 

Function 07 records in the results memory a specific data word (XY) whenever the test program 

proceeds through the step N. XY is selected by the operator. 

APPLICATIONS: 

1. Use Function 07 as an index marker in the test program so that on playback the operator can 
easily observe how far the test has proceeded. 

2. In complex tests utilizing loops (Functions 42 and 43), Function 07 can be used to correlate 

and identify repeated operations. 

3. When transmitting from Results Memory (Function 54), Function 07 may be detected to 
terminate the transmission. 

4. When outputting the contents of Results Memory to another device, the data (XY) content of 
Function 07 can be used to generate specific desired characters. One example is to unite "OF" 
to denote an off-line terminal that did not respond to a poll: 

5. Clear or Initialize Results Memory. 

STEP DATA FUNCTION 

00 

01 

02 

00 

00 

82 

07 

41 

47 

• 
JUMP TO WRITE AGAIN J 

03 NEXT PROGRAM STEP 
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3.4.2 RECORD GROUP RECORD LOOP "L" COUNT, FUNCTION 08 

LOAD-ENTER: 

STEP PAGE DATA FUNCTION 

N 0-3 00 08 

PLAY: 

STEP PAGE DATA FUNCTION 

z 0-F (00-0F) 08 

DESCRIPTION: 

The count in the loop counter (from 0-15) is written as one Hex digit into the results memory each 
time the test executes the step containing Function 08. Fu'nction 42 is used to specify the number of 
loops or repeats of a series of test steps. 

Even though Function 42 may be programmed as BCD Fun 00-99, the "L" count logged is a 
maximum of 16 (0-F, HEX), where Function 42 exceeds 16. Function 08 will simply repeat the 
count (0-F). etc. for the total count entered by Function 42. 

The X Hex digit is usually zero; however, if Function 08 is used several places in a program, the X 
digit can be entered as 1, 2, 3, etc, to identify its significance in the test. 

APPLICATIONS: 

1. Function 51 will send sequential terminal addresses up to a maximum of 16 different addresses. 
Using Function 08 will identify the terminal sending the NAK after receiving a NAK response 
to the poll. 

2. When using the loop counter to repeat a test sequence until a condition is met to exit the loop, 
Function 08 can be used to record how many times the test sequenced or "tried" before the 
default (or success) occurred. 

EXAMPLE: 

Testing for 10 correct responses "EQT" to a poll "ENO" and recording the ::1:: EQT character 
responses, and the poll number of the response: 
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ENTRY I JUMP 

FUNCTION DESCRIPTION/COMMENTS 
,..._ 

STEP DATA FUNCTION v 1--. 

0 10 42 P'1.Met Loop To Send ENQ. 10 TimM I 
1 ENQ. 50 Send tNQ. I 
2 07 41 P'1.Met ! 
3 EOT 45 Jum_p_ t EOT "t EOT" I 
4 01 41 P'1.Met "TEST LOOP" I 
5 00 43 Jump Un;tll "L II "SENV ENQ." l 
6 XY 40 UNCONVX JUMP "NEXT TEST" I 
7 00 08 RECORV Loop Count "= EOT" I 
8 00 36 RECORV CuMent ChaJr.a.c.teJt 1 
9 04 40 UNCONVX JUMP "TEST LOOP" ! 

l 
10 I 

I 

RECORD GROUP RECORD INTERRUPT STEP. FUNCTION 09 

LOAD-ENTER: 

STEP PAGE DATA FUNCTION 

N 0-3 00 09 

PLAY: 

STEP PAGE DATA FUNCTION 

z 0-F 00-FF (HEX) 09 

DESCRIPTION: 

The address of the test step in progress at the time of an interrupt is saved and may be later written 
into the results memory by using Function 09. 

APPLICATIONS: 

1. Write into results memory (in sequence) where the interrupt(s) occurred. 

2. The results memory will display that an interrupt has occurred but will not record which one 
occurred. Precede Function 09 by Function 07 to identify which interrupt occurred when 
desired. 
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3.5 RECEIVE INDEX GROUP 

*10 WAIT Until TD/RD Change 

*11 Record until TD/RD Change 

12 Record TD/RD and RS-232 (V.24) Status 

*13 Time out OR TD/RD Change 

14 Wait N Receive Characters 

15 Wait to Complete XMT Character 

16 Wait until = Character 

17 Wait until =I= Character 

19 Enter INTERRUPT Character 

The Receive Index Group permits indexing within the receive data, transmit data, and interface to 
establish specific markers. 

*In order to ensure proper operation, Functions 10, 11 and 13 should be used only where data 
cannot simultane~usly occur on both the TD and RD leads. 

RECEIVE INDEX GROUP WAIT UNTIL TD/RD CHANGE, FUNCTION 10 

LOAD-ENTER: 

STEP PAGE DATA FUNCTION 

N1 0-3 00 10 

DESCRIPTION: 

TD/RD MODE: Function 10 is used to detect a change in activity from either the TD lead to the RD 
lead or from the RD lead to TD lead. 

The step containing Function 10 will not be completed until a data transition is dected on the other 
lead. 

The TEST switch MUST be in the TD/RD ON-LINE MONITOR position. 

TD or RD or TEST TERM or TEST MODEM MODE: Function 10 will complete when the next 
transition occurs on the receive signal path. 

APPLICATIONS: 

1. On Half Duplex (operated) systems, the DTM-2 will automatically assign itself (in the TD/RD 
test) to the ACTIVE DATA CHANNEL. Turn-around timing measurements are enhanced by 
using Function 10 to terminate or initiate the duration timer when there is no modem control 
lead or terminating data character. 
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RECEIVE INDEX GROUP RECORD UNTIL TD/RD CHANGE, FUNCTION 11 

LOAD-ENTER: 

STEP PAGE DATA FUNCTION 

N 0-3 00 11 

PLAY: 

STEP PAGE DATA FUNCTION 

z 0-F (Character) 11 

Z+1 (Character) 11 

Z+n (Character) 11 

DESCRIPTION: 

TD/RD MODE: Function 11 will record into results memory each receivP.<1 rlata character until a data 
transition is detected in the other data path. 

The step will then complete. 

The TEST switch must be in the TD/RD ON-LINE MONITOR position. 

NOTE 

Do not use Function 11 in TD or RD or TEST TERM or TEST 
MODEM modes. 

A PPU CA Tl ONS: 

1. Recording m%sages of unknown length where there is no END OF TEXT or equivalent 
character to terminate the message, or no modem control lead activity. 

2. Function 12 is often used in conjunction with Function 11 to indicate clearly the lead (TD or 
RD) that the data is recorded on by Function 11. 
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3.5.3 RECEIVE INDEX GROUP RECORD TD/RD and RS·232 (V.24) STATUS, FUNCTION 12 

LOAD-ENTER: 

STEP PAGE DATA FUNCTION 

N 0-3 00 12 

PLAY: 

STEP PAGE DATA FUNCTION 

Z 0-F (RS-232 STATUS) 02 or 03 

DESCRIPTION: 

1. The DATA bit display will display the status of the RS-232 (V.24) leads according to the 
following bit assignments: 

Bit 8 7 6 5 4 3 2 
(/) (/) a: Cl a: a: I- I- " " I- I- (/) (/) I- uz """(.'.) a: u Cl ...J Cl w- Z<( a: 1-0 0...J we. 

01- i= u. 
-Cll u 
xw z 
.!::: I- :::> 

u. 

"1" or Mark indicates ON or plus voltage on the RS-232 (V.24) lead. 

2. FUNCTION will display 02 to indicate presence of data on TD (Pin 2) or 03 to indicate 
presence of data on RD (Pin 3). 

3. The Detect T.P. can be patched to any other lead, including DATA and CLK. 

APPLICATIONS: 

1. Identify at any time the status of the RS-232(V.24) interface signals and data activity. 

2. Upon receipt of an "erroneous" character, the status of the RS-232(V.24) leads can be 
recorded to determine if the error was caused by a control lead malfunction. 

3. After an INTERRUPT signal on Carrier Dup-Out (NOISE HIT) on an FOX circuit, FUNCTION 
12 will enable a record of all other RS-232 leads of interest within 3 microseconds. 
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RECEIVE INDEX GROUP TIME OUT or TD/RD CHANGE, FUNCTION 13 

LOAD-ENTER: 

STEP PAGE DATA FUNCTION 

N 0-3 01-99 13 

DESCRIPTION: 

The step containing Function 13 will complete as a result of any of three criteria: 

1. TD/RD Mode: Activity changes from one data path to the other data path, or 

2. A transition occurs on the receive data path in TD, RD, Test Term, Test Modem, or 

3. Time elapsed exceeds the limit selected by the operator (0.1-9.9 seconds). 

NOTES 

1. 01-99 corresponds to 0.1-9.9 seconds. Enter the time 
duration desired by use of the bit switches in BCD. 

2. INTERRUPT (Function 97) TIME OUT can also be used to 
accomplish a similar requirement. 

APPLICATIONS: 

1. Permits the operator to continue a test after a time out, even if an ACK or NAK (any response) 

is not received. 
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RECEIVE INDEX GROUP WAIT N RECEIVE CHARACTERS, FUNCTION 14 

LOAD-ENTER: 

STEP PAGE DATA FUNCTION 

N 0-3 01-99 14 

DESCRIPTION: 

Function 14 will cause the test to wait until N characters have been received. The receipt of character 
N will complete the step. Enter the number of characters to be received, 1 to 99, using the front 
panel switches. Counting is in BCD. 

Function 14 permits indexing within a character string to a specific character location (similar to a 
TAB function on a typewriter). 

TEST MODES: In the OFF-LINE TEST mode (TERMINAL or MODEM) and in the ON-LINE 
MONITOR, TD or RD modes, received characters will only be counted on the designated lead. 

In the TD/RD ON-LINE MONITOR mode, characters will be counted on either the TD or RD lead. 

SYNC MODE: The required Sync characters (1 or 2 as selected) will not be counted. Characters will 
be counted only after the unit is in SYNC. 

SYNC IDLE: After the receiver is in SYNC, it will remain in Sync until the OUT SYNC or RESYNC 
conditions are met. Function 14 will therefore count PAD characters following a transmission until 
the receiver is taken out of Sync. Refer to Function 95 Sync Search for a more detailed description 
of OUT SYNC criteria. 

APPLICATIONS: 

1. Long strings of preceding SYN characters can be skipped over (test can also use FUNCTION 17, 
wait =f= SYN). 

2. Where the 7th character is known to be STX and intervening different address characters are 
not of interest as in a CRC Error Rate test, Function 14 will give immediate access to character 
7. Next following step is Function 46, RETEST and JUMP if =STX, to enter the CRC 
subroutine. 

3. Function 14 should not be used where there is a potential of less than N characters being 
received as the step will not complete. 
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RECEIVE INDEX GROUP WAIT TO COMPLETE XMT CHARACTER, FUNCTION 15 

LOAD-ENTER: 

STEP PAGE DATA FUNCTION 

N 0-3 00 15 

DESCRIPTION: 

In order to operate full duplex, DTM-2 will complete an instruction to transmit a character in 3µ sec, 
thus leaving the DTM-2 free to monitor receive data.However, the transmitted character has not been 
completely transmitted in this time interval, and it is possible that a subsequent instruction, such as 
"Turn Off Request to Send" could interfere with the character being transmitted. 

In SYNC mode, Function 15 will complete within 3µ sec of the last transition of the character 
currently being transmitted (for any preceding transmit function). This ensures that the character will 
be transmitted. This also establishes the precise end of the transmit character in SYNC mode, and can 
be used for accurate timing measurements. 

NOTES 

1. In SYNC mode, the DTM-2 must send fill characters for 
Function 15 to operate. Therefore, a Function 57, Load 
Fill Character, must appear in any preceding step. 

2. Function 15 is required between the "last" transmit 
character and RS-232(V.24) control lead operation (unless 
other time delay instructions are used, such as Functions 
80, 81, 82, 83 or 50). See Paragraph 3.10. In ASYNC 
mode, Function 15 will complete at the exact mid-point of 
the FIRST STOP bit. No other functions are required to 
"support" Function 15. 

APPLICATION: 

1. When DTM-2 is sending: Use Function 15 after EOT or ENO in HDX systems to establish the 
precise end of the character. 

2. Follow Function 15 with either time count or bit count (Functions 80, 81, 82 and 83) before 
operating the appropriate RS-232(V.24) control lead(s). 

3. For accurate turn-around-time measurements on a switched-carrier multi-drop, after Function 
15 (following a "last character" such as ENO), the timer may be started 01-87 and stopped 
after either RLSD (comm. facility delay) or after the first :;i::SYN character (System Delay in 
Terminal Software Time). 
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RECEIVE INDEX GROUP WAIT UNTIL= CHARACTER, FUNCTION 16 

LOAD-ENTER: 

STEP PAGE DATA FUNCTION 

N 0-F (Character) 16 

DESCRIPTION: 

The step containing Function 16 will only complete when the character specified by the operator is 
received. The correct parity must also be observed. Enter the character using the front panel bit 
switches. 

If the character is not received, the test will remain at the step containing Function 16. 

Function 20 performs the same function except the character is recorded in Results Memory when 
received. 

APPLICATIONS: 

Function 16 is useful in waiting to detect known protocol characters such as STX, SOH, ETX. This 
permits the operator to ignore long texts and concentrate on protocol only. 

NOTE 

A similar operation may be performed by using Function 41, 
Preset Jump and Function 45, Jump :;t:Character. Each character, 
such as EQT will be tested and the test step recycled or looped 
until EQT is received. Then the test will exit the loop and 
proceed to the next step. 

RECEIVE INDEX GROUP WAIT UNTIL *CHARACTER, FUNCTION 17 

LOAD-ENTER: 

STEP PAGE DATA FUNCTION 

N 0-3 (Character) 17 

DESCRIPTION: 

The step containing Function 17 will only complete when a received character not equal to the 
specified character is received. 

Correct parity must be observed; thus, a parity error on a received character will cause this step to 
complete. 

APPLICATION: 

The primary use of Function 17 is to index to the end of a long string of SYN characters. The SYN 
character would be entered as data and the first NON SYN character will complete the step. Analysis 
may then begin to determine if the NON SYN character is an erroneous SYN character or an 
anticipated control character such as SOH, ENO, EOT. 
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RECEIVE INDEX GROUP ENTER INTERRUPT CHARACTER, FUNCTION 19 

LOAD-ENTER: 

STEP PAGE DATA FUNCTION 

N 0-3 (Character) 19 

DESCRIPTION: 

Function 97 will interrupt a test any time a selected character is received and will cause the test to 
immediately go to step 62 of the last page of the test memory cell. 

Function 19 is the means for specifying the character to be loaded into the detector circuit. Function 

19 loads the character into the detector circuit. Function 97 must be used to access the output of the 
detector, so that the Function 19 character will be enabled. Function 19 should precede Function 97. 

APPLICATIONS: (Also see Function 97) 

1. Detecting characters in a data stream such as SYN or OLE. SYN characters are not included in 
BCC calculations but their presence and/or quantity is of interest in certain applications. 

2. In Full Duplex, the interrupt character could be used to recognize an interruption or 
termination command while DTM-2 is transmitting a message. 

3.6 RECEIVE - TRAP GROUP 

20 Trap Character 

21 Trap First Character in Sequence 

22 Trap Middle Character(s) in Sequence 

23 Trap Last Character in Sequence 

*24 Increment Results Memory Address 

25 Record Until Trap Character 

26 Record Next =I= Character 

*Out of Group Function. 

The Receive Trap Group functions depend on a received character matching the entered reference 
character (including parity if used). 

Each TRAP function will cause the selected character to be recorded or "logged" into results 
memory, thus combining several functions into one for ease of programming tests, 

Alternate techniques of determining a selected character's presence in a data stream are provided by 
Functions 16, 17, 19, 33, 44, 45 and 46. 

Each function in the 20 series will complete at the midpoint of the last data bit in SYNC mode or at 
the midpoint of the first stop bit in ASYNC mode. 

In the SYNC mode, characters are NOT analyzed or compared until the system is in sync. When out 
of sync, the last valid character will remain displayed as DATA (usually FF for idle Mark). 
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RECEIVE - TRAP GROUP TRAP CHARACTER, FUNCTION 20 

LOAD-ENTER: 

STEP PAGE DATA FUNCTION 

N 0·3 (Character) 20 

PLAY: 

STEP PAGE DATA FUNCTION 

z O·F (Character) 20 

DESCRIPTION: 

The character of interest is entered. When this character is received, it is detected, recorded in the 
results memory and the test advances to the next step. 

Function 16 performs the same function, except the character specified is not recorded. 

APPLICATIONS: 

1. Function 20 is used to trap control characters, such as STX and SOH and record their presence. 

2. Function 20 can be used to verify the presence of the third SYN character and record it for 
reference in starting each analysis sequence on a data stream. Subsequent information 'in the 
results memory will be identified as: (a) after a Function 20, and (b) have other function 
numbers. 

3. If the character is not present, the test will remain at the step containing Function 20. 

20 
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RECEIVE - TRAP GROUP TRAP FIRST CHARACTER IN SEQUENCE, FUNCTION 21 

LOAD·ENTER: 

STEP PAGE DATA FUNCTION 

N 0-3 (Character) 21 

PLAY: 

STEP PAGE DATA FUNCTION 

Z 0-F (Character) 21 

DESCRIPTION: 

Function 21 is very similar to Function 20 with the additional expectation that one or more 
characters are specified to follow consecutively. If the sequence is interrupted, the error character will 
be automatically retested for agreement as the first character in the sequence. When equal, the first 
character Function 21 will complete immediately and advance to either Function 22 or 23, as 
appropriate. 

Observing operation will show the sequence properly of Functions 21, 22 and 23; however, if the 
third (last) character is not correct for Function 23, the test will return to Function 21. 

FUNCTION: 21 22 23 NEXT STEP 

RECEIVE: 
~~ ~jl~jf 

A B C 

FUNCTION: 21 22 23 21 22 23 22 23 NEXT STEP 'jl' jf ~ jf~ jf ~JI ~JI~"~" RECEIVE: A B B A B A B C 

(Error) (Error) 

Note that in the above example, the Results Memory will contain A B B A BA B C. 

APPLICATIONS: 

1. Detecting sequences of characters of any length from 2 up and logging their occurrence. 

2. Determining the number of "tries" to send a specific character sequence. 

3. Starting a test for a specific terminal (address). 
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RECEIVE - TRAP GROUP TRAP MIDDLE CHARACTERS(S) IN SEQUENCE, FUNCTION 22 

LOAD-ENTER: 

STEP PAGE DATA FUNCTION 

N 0-3 (Character) 22 

PLAY: 

STEP PAGE DATA FUNCTION 

Z 0-F (Character) 22 

DESCRIPTION: 

Function 22 is used to detect and record one or more middle characters in a sequence. If the 
character received does not match the character entered, the test will revert to the step containing 
Function 21, Trap First Character in Sequence. 

Refer to Function 21 for full description and applications. 

NOTE 

For a two-character sequence, use Function 21 (first character) 
and Function 23 (last character) as there is no "middle" 
character. 

RECEIVE - TRAP GROUP TRAP LAST CHARACTER IN SEQUENCE, FUNCTION 23 

LOAD-ENTER: 

STEP PAGE DATA FUNCTION 

N 0-3 (Character) 23 

PLAY: 

STEP PAGE DATA FUNCTION 

z 0-F (Character) 23 

DESCRIPTION: 

Function 23 is used to detect and record the LAST character in a sequence. If the character received 
is different than the character expected, the test will revert to the preceding Function 21, unless the 
character received satisfies Function 21. In this special case, Function 22 will be the next step. 

See Function 21 for further discussion and applications. 
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RECEIVE - TRAP GROUP RECORD UNTIL TRAP, FUNCTION 25 

LOAD-ENTER: 

STEP PAGE DATA FUNCTION 

N 0-3 (Character) 25 

PLAY: 

STEP PAGE DATA FUNCTION 

X 0-F Any Character 25 

X+1 Any Character 25 

X+2 Trap Character 25 

DESCRIPTION: 

Function 25 will cause all received characters to be recorded in the results memory until the TRAP 
character. 

The trap character will also be recorded into results memory to provide an index that the step did 
complete. 

Function 25 operates similarly to Function 35, RECORD LATCH, except the DTM-2 is dedicated to 
recording in Function 25. 

APPLICATIONS: 

1. Recording messages of random length which end in a known character (EOT. ETB, PAD, etc.). 

2. Applications where only the variable part of a message is to be recorded, e.g .. various address 
lengths before STX. 
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RECEIVE - TRAP GROUP RECORD NEXT =#=CHARACTER, FUNCTION 26 

LOAD-ENTER: 

STEP PAGE DATA FUNCTION 

N 0-3 (Character) 26 

PLAY: 

STEP PAGE DATA FUNCTION 

z 0-F ( =I= Character) 26 

DESCRIPTION: 

Function 26 will detect the next character received that is not equal to the character spcified. The 
=#=Character will be recorded in the results memory. Parity is observed where applicable. Thus a 
character with a parity error will be detected and recorded and the test will advance to the next step. 

Function 26 is similar to Function 17, except that the character is recorded in the results memory. 

APPLICATIONS: 

1. Function 26 can be used to detect and record protocol errors. 

2. Use to record protocol characters on systems using idle SYN characters. 

3. Use to record erroneous SYN characters in a system containing idle SYN characters. Function 
26 will also record all protocol characters following the SYN character if set up to 
record =#=SYN. 
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3.7 RECEIVE - RECORD GROUP 

30 Record Next Character 

31 Record Character N 

32 Record N Characters 

33 Record Character Before Trap 

34 Jump and Record Parity Error 

35 Record Latch Mode 

36 Record Current Character 

The purpose of the Receive-Record Group functions is to record an unknown character or series of 
characters into results memory. 

Whereas the TRAP functions (2X) matr:h, deter:t and record sper:ific characters, often the correct 
character is not received and the erroneous character should be recorded. Usually only the position or 
relative position of the character is known. 

Full Duplex operation is permitted hy usinq Function 35 to record received characters even though 
the transmitter may be sending characters or messages simultaneously. 

Functions 30, 31, 32, 33 and 34 complete at the middle of the last data bit on SYNC and at the 
middle of the first STOP bit on ASYNC. 

Functions 35 and 36 complete in 3 µsec and will not be observed on the Function display when 
running. 



3.7.1 

OM842A 

RECEIVE - RECORD GROUP RECORD NEXT CHARACTER. FUNCTION 30 

LOAD-ENTER: 

STEP PAGE DATA FUNCTION 

N 0-3 00 30 

PLAY: 

STEP PAGE DATA FUNCTION 

Z 0-F (Character) 30 

DESCRIPTION: 

Function 30 will cause the next character received to be recorded into results memory. Also, refer to 
Function 36, which records the current (last received) character. 

APPLICATIONS: 

1. Record the first character following STX to verify the proper header for the block format. 

2. Record the next character after the address is verified. 

3. Function 30 can be used as an index in a long test sequence and also will verify the existence of 
the correct character. 

4. Function 30 can be followed by Function 32, 25, 11, to "mark .. the first characters of a string 
of recorded characters. 
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REC __ ~~~~~~~~~~~~~-
3.7.2 

3-30 

RECEIVE - RECORD GROUP RECORD CHARACTER N, FUNCTION 31 

LOAD-ENTER: 

STEP PAGE DATA FUNCTION 

N 0-3 01-99 31 

PLAY: 

STEP PAGE DATA FUNCTION 

Z 0-F (Character) 31 

DESCRIPTION: 

Function 31 will cause INTERSHAKE II to count "N" characters and record the Nth character 
received in the results memory. The N count will begin when the step containing Function 31 is 
reached in the test sequence. 

Function 31 is similar to Function 14 except Function 31 records the Nth character. 

APPLICATIONS: 

1. In formatted transmissions, a specific character will occur at specified locations (as a TAB). 
Each of these can be recorded for later observation. 

2. Often only certain data characters in a block are of significance in a test. Use Function 31 to 
index to the first character of interest. 

3. When running a longer test with a lot of data in Results Memory, Function 31 can be used as an 
index or as a "sort" to skip over the recording of nonessential characters. 

4. In fixed block transmission, Function 31 can be used to verify the positional accuracy of 
certain (control) characters. 
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3.7.3 RECEIVE - RECORD GROUP RECORD N CHARACTERS, FUNCTION 32 

LOAD-ENTER: 

STEP PAGE DATA FUNCTION 

N 0-3 01-99 32 

PLAY: 

STEP PAGE DATA FUNCTION 

Z 0-F (Character) 32 

Z+1 (Character) 32 

Z+N (Character) 32 

DESCRIPTION: 

Function 32 causes all received characters to be recorded until and including the Nth characters. The 
N count will begin when the step containing Function 32 is reached in the test sequence. 

APPLICATIONS: 

1. Use Function 32 to record the next several characters every time the receiver gets in SYNC. The 
Results Memory will then contain a record of the protocol. 

2. Use Function 32 to record a multicharacter address (and ignore the data content of the 
message). 

3. Use Function 32 to record the two BCC (CRC) characters following ETX. Function 16 
(Wait= ETX) or Function 20 (Trap ETX) would precede Function 32. 

NOTE 

Function 32 is "related" to Function 26, RECORD 
NEXT ::;!:CHARACTER. There are, therefore, several techniques 
for terminating a RECORD function. 
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REC ________ ~~~~~~--~----
3.7.4 RECEIVE - RECORD GROUP RECORD CHARACTER BEFORE TRAP, FUNCTION 33 

LOAD-ENTER: 

STEP PAGE DATA FUNCTION 

N 0-3 (Character) 33 

PLAY: 

STEP PAGE DATA FUNCTION 

Z 0-F (Character-1) 33 

DESCRIPTION: 

Function 33 causes the character preceding a designated character to be recorded into the results 
memory. 

NOTE 

1. The Sync character will not be accessed by this function, 
e.g., SYN 1, SYN2 ENO: Function 33 trap ENO will not 
record the SYN2 character in the 2 SYN character mode. 

2. Alternative techniques for recording characters preceding a 
specific character (or event) can be achieved by using 
Function 96 (in Sync). 

APPLICATION: 

In messages of variable length, Function 33 can be used to obtain access to the character preceding 
EQT. 
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RECEIVE - RECORD GROUP JUMP AND RECORD PE, FUNCTION 34 

LOAD-ENTER: 

PLAY: 

DESCRIPTION: 

STEP PAGE DATA 

N-1 0·3 (XY) 

N (QQ) 

FUNCTION 

41 

34 

STEP PAGE DATA FUNCTION 

Z O·F (Character) 34 

This function waits for the next character and tests it for a parity error. If no parity error exists, the 
test will proceed to the next step. If a parity error is detected, the test will jump to the step preset by 
the most recent {preceding) Function 41 (XY as shown). However, it is good practice to place the 
Preset Jump to Step XY, Function 41 immediately before Function 34. 

APPLICATIONS: 

1. By recording all characters with parity errors, an indicator can be obtained regarding the type 
of problem occurring: 

a. A hardware or software problem is indicated if parity errors occur in a recurring character 
or bit. 

b. A communication problem (noise) is indicated if parity errors occur in random characters 
or bit patterns. 

EXAMPLE: 

To monitor line and record Parity Error Characters: 

STEP DATA FUNCTION 

0 

2 

00 

00 

00 

Counter switch is set to PE X 10x for this example. 

41 

34 

40 

Preset Return ~ 
Jump and Record P.E. · 

Jump to Stop 00 
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RECEIVE - RECORD GROUP RECORD LATCH MODE, FUNCTION 35 

LOAD-ENTER: 

PLAY: 

DESCRIPTION: 

STEP PAGE DATA 

N 0-3 00 OFF 

01 RECORD RECEIVE DATA 

02 SELF MONITOR 

03 RECORD ALL TRANSMIT DATA 

STEP PAGE DATA 

X 0-F (Character) 

X+ .... (Character) 

FUNCTION 

M* 

M* 

*The Function in results memory is undefined, 
and should be disregarded, since it relates to 
the Function being executed as the instant the 
received character was recorded. 

FUNCTION 

35 

Function 35 causes all data received to be recorded in the results memory. This permits recording 
data while simultaneously transmitting from INTERSHAKE II. While simultaneously latched in the 
record mode, no other data can be recorded in the results memory, although certain functions which 
trap and record will perform their trap functions. 

There are actually four subfunctions included under Function 35. These subfunctions permit the 
operator to terminate as well as initiate the log latch function. The four are: 

00 Turn off record latch condition 

01 Record all received data in results memory 

02 Turn ON the SELF MONITOR switch in the Test Zone 
of the front panel, but do not record received data 

03 Record in Results Memory all data being transmitted. 

NOTES 

1. The MON SIGS OUT/NORMAL switch must be set to 
NORMAL position. 

2. 00 turns off 01, 02 or 03. 

3. While using Function 35, Functions 52, 53 and 54 may not 
be used simultaneously, as these require transmitting from 
results memory. 

4. When the results memory is full, the data being recorded 
will be overwritten. 

APPLICATION: 

Record Latch is useful to record the return signals on a Full Duplex system while the DTM is 
transmitting either poll codes or data blocks. 
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RECEIVE - RECORD GROUP RECORD CURRENT CHARACTER, FUNCTION 36 

LOAD-ENTER: 

STEP PAGE DATA FUNCTION 

N 0-3 00 36 

PLAY: 

STEP PAGE DATA FUNCTION 

Z 0-F (Character) 36 

DESCRIPTION: 

Function 36 causes the received character to be recorded in results memory. Thus, a character 
received and being analyzed may be recorded upon completion of analysis. This is useful where the 
analysis does not yield the expected character and the operator wishes to record the "unknown" 
character for later analysis. For example, when Function 44, Jump if= Character, 45, Jump if 
::;i=Character, 46 Retest or Jump if= Character do not identify the character being received, Function 
36 will cause the character to be recorded in memory for later analysis. 

The last complete character presented to the INTERSHAKE is the current character available for 
analysis and is the character recorded. 

Function 36 requires 3 µsec and will not show on the display. 

APPLICATION: 

A test sequence using a series of Function 46 to sort a received character, and as ENO, SOH or ACK 
may fail to complete if the expected received characters are distorted. Use Function 36 at the end of 
a series of Function 46 to identify the character received and advance the test. 

After an unanticipated protocol situation, Function 36 can be used to record the last character 
received. 

NOTE 

Function 12 Record TD/RD and RS-232(V.24) status is often 
used with Function 36. 
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3.8 RECEIVE-Bee GROUP (RCV-BCC) 

38 Start BCC 

39 Jump if = BCC Error 

Functions 38 and 39 permit on-line calculation of the Block Check Character and comparison with 
the received BCC. 

Positioning the Counter to BCC 10X allows an on-line BCC error rate to be measured on a Base of 10 
to 108 blocks. 

B (Block) is a generic term that includes either the LRC (Longitudinal Redundancy Character) or the 
CRC (Cyclic Redundancy Check Character). 

LRC is usually associated with ASYNC systems and is comprised of one character. 

CRC is usually associated with SYNC systems and is comprised of two characters. 

SYN characters are excluded from the calculation of either LRC and CRC according to standard 
practice. LRC and CRC are usually calculated only on the data by the transmitting source software. 
As the message is being transmitted, SYN characters may be inserted automatically by the 
communication hardware; therefore, the BCC is not knowledgeable of the inserted SYNs. In the 
DTM-2, BCC is calculated as the characters are received with SYN characters deleted. 

The character contained in Function 90 (or entered manually as SYN) will always be deleted from 
BCC calculations. 

After STX, Function 90 is used to enter any characters to be deleted from the BCC calculation; e.g., 
OLE. 

The INTERSHAKE II contains any one calculator that must be assigned appropriately to Transmit 
(Function 58) or Receive (Function 38). 

LRC 

The following additions have been added 
for serial number series "F" and above. 

LRC is calculated on the INFO BITS selected. LRC is not calculated on the parity bit. Bl-SYNC and 
most other systems use the convention where the LRC character contains a parity bit of the same 
sense as the parity used in the data. 

NOTE 

There are special cases where the data uses Parity, and the LRC 
character calculates LRC for the parity bit. In this case the LRC 
character does not have to conform to the parity convention, and 
may generate a parity error. The INTERSHAKE may be used for 
L RC calculation in such a system by selecting the 
PARITY: None, and including the Parity Bit in the INFO BITS 
setting. Since LRC may generate a parity error, the counting of 
Parity Errors is of little value in such a system. 



OM842A 

3.8 RECEIVE·BCC GROUP (RCV·BCC) (Cont'd) 

Typical Program Application: to test BCC, the program must first start the BCC calculation after the 
STX (or other appropriate leader character) and test the BCC a:fter the ETX (or other appropriate 
ending character). 

EXAMPLE: 

FUNCTION 

16 

38 

l 
16 

Wait until == STX 

Start BCC ~ ! 0th" d;agno•ti" 

Wait until == ETX 

41 Preset JUMP 

39 Jump on BCC ERROR 
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BCC~~~------~--------~-----
3.8.1 

3-38 

RECEIVE - BCC GROUP START BCC, FUNCTION 38 

LOAD-ENTER: 

STEP PAGE DATA FUNCTION 

N 0-3 (XY) 38 

DESCRIPTION: 

Function 38, start BCC, places the BCC calculator logic on the receive data path, initializes the 
calculator, and selects the proper mathematical calculation model. Selection of the proper DATA 
entry is used to select the proper type of BCC calculation. 

DATA "X" 

0 Normal calculation of CRC and EVEN LAC 

Inverts data for CRC calculation and ODD LRC 

DATA "Y" 

0 EBCDIC/CRC-16 

CRC-16 Reverse 

2 Old IBM 

3 CRC-12 

6 CCITT/SDLC-CRC 

7 CCITT CRC Reverse 

8 LAC (6, 7, 8 level) 

1x16+x15+x2+1J 

1x16+x14+x+1J 

1x16 + x 15 + x 13 + x 1 + x4 + x2 + x + 11 

Ix 12 + x 11 + x3 + x2 + x + 1 l 
(x16 + x12+x5+ 11 

1x16 + x 11 + x4 + 11 

Function 38 requires 3 µsec to complete and will not be observed on the Display. 

If the BCC Error light has been ON due to a past BCC error, Function 38 will clear the BCC Error 
light to OFF. 

APPLICATION: 

Use the CRC calculation for checking system errors. 

NOTES 

1. BCC will not be calculated to include the character entered 
by Function 90 (which may or may not be SYN character). 

2. LRC will be calculated based on the setting of the INFO 
BITS and PARITY switches, or Auto-Panel, Function 91. 
For example, with 7·1evel ODD parity, the LRC will be 
calculated and tested on seven bits, with the eighth bit 
conforming to character parity. 
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3.8.2 RECEIVE - BCC GROUP JUMP IF= BCC ERROR, FUNCTION 39 

LOAD-ENTER: 

PLAY: 

DESCRIPTION: 

STEP PAGE DATA 

N-1 

N 

(XY) 

(00 JUMP ON ERROR) 

(01 JUMP & RECORD ON ERROR) 

FUNCTION 

41* 

39 

I* Function 41 presets the jump to the desired test step, XY) 

STEP PAGE DATA FUNCTION 

z 0-F LRC 39 

STEP PAGE DATA FUNCTION 

z 
Z+l 

0-F 

0-F 

39 

39 

1. Function 39 must follow the last character for which BCC is calculated. 

2. It is good practice to always precede Function 39 with the associated preset step, Function 41. 

3. When LRC or the 2 CRC characters are received, a check is made for an error. 

4. Each error will light the BCC error light (and the next Function 38 will clear the light). 

5. If the counter is set to BCC 10X, errors will accumulate on the display until the End light 
indicates the base block count 10 to 10X has been reached. 

6. If no error is found the test will resume at the next step. 

For DATA 01, the number of characters recorded is automatically determined by the preceding 
Function 38; for example, one character for LRC, two for CRC. 

NOTE 

Function 39 is not to be used in the SDLC mode. (Use Function 
47 data FY.) 

APPLICATIONS: 

1. Use the Jump to verify that a correct CRC got an ACK response and an incorrect CRC got a 
NAK response and any erroneous responses are accurately classified and recorded. 

2. In the MONITOR mode, jump on error could go to a test to look for a NAK response. In the 
OFF-LINE mode, the jump on error could go to a step to transmit a NAK response. 
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3.9 JUMP & TEST GROUP 

40 Unconditional Jump to Any Step 

41 Preset the "Jump To" Step (for a later test) 

42 Preset Loop Count L 

*43 Jump until "L" Loops 

*44 Jump if = Character 

*45 Jump if :#=Character 

*46 Retest & Jump if= Character 

*47 Flags: Set and Jump 

48 Select Results Memory Step 

49 Select Results Memory Page and Step 00 

Other Jump Functions not in the 40 Jump and Test Group, but which are useful in certain tests are: 

*34 Jump and Record PE 

*39 Jump = BCC Error 

*77 Jump= RS-232(V.24) ON 

*78 Jump= RS-232(V.24) OFF 

*88 Jump if Counter >Data (2 high order digits of Counter) 

*94 Peripheral Controller; Jump on 8 1/0 leads 

*Functions with an asterisk should be preceded by Function 41. 

These are described under the specific function headings. 

The basic purpose of the Jump Functions is to permit the operator to choose alternate test routines 
at critical junctions of a test, rather than to simply continue or stop. This capability to select 
;ilternate paths, referred to as "branching," has broad application in testing and fault isolation. For 
example, receipt of an incorrect character may be used to initiate a diagnostic subroutine, while the 
correct character received simply repeats the test again. 

Except for Functions 40 and 42, the JUMP functions must be preceded by Function 41 which 
specifies the next step if a JUMP is executed. This may be any step in the test sequence, forward or 
backwards. 

Loops are subroutines that can be repeated a specified number of times until the test exits the loop 
and advances. 

NOTE 

Step to which a jump moves are specified as an ADDRESS in 
Hex. The Program Forms contain a built-in translation of Steps to 
Hex Address. The eight-bit data specifies an address of up to 256 
steps. See Appendix D. A NON JUMP continues to the next step. 
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--------------------------~JMP 
3.9.1 JUMP AND TEST GROUP UNCONDITIONAL JUMP TO STEP XV, FUNCTION 40 

LOAD-ENTER: 

STEP PAGE DATA FUNCTION 

N 0-3 (XV) 40 

DESCRIPTION: 

Function 40 causes the test program to jump to any other designated step in the program memory. 

There are 8 data bits which can directly address up to 256 steps which represents the maximum 
program memory cell size. In order to reach any of the 256 steps, the data must be entered as a pure 
Bl NARY number representing the step (and page) of the intended step next to be acted upon. (XY) 
is, therefore, a BINARY number. Note that the steps in memory are designated 00 to 63. Therefore, 
Step 64 is actually Page 01 Step 00. 

Program sheets provide equivalent Address and Step columns. 

Code charts are provided in Appendix "D" to convert any step and page to a binary value. 

APPLICATIONS: 

1. In a program cell of 128 or 256 steps, there may be numerous "self-contained" tests. Use 
Function 40 in Step 00 Page 0 to select the desired test to be run. When the START switch is 
pressed (and released) the test will always begin at Step 00 Page 0, at which time the Function 
40 will direct the test to begin at the specified step. 

2. At the end of a series of diagnostic tests, use Function 40 to continue the test at any other step 
in another test series. 

3. In a long test sequence, use Function 40 to direct the test to begin at any of the steps internal 
to the test sequence. 

4. When using Interrupts, place a Function 40 at the program memory interrupt location 
specified. 
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3.9.2 

3-42 

JUMP AND TEST GROUP PRESET THE JUMP TO STEP XV, FUNCTION 41 

LOAD-ENTER: 

STEP PAGE DATA FUNCTION 

N 0-3 (XY) 41 

DESCRIPTION: 

Function 41 is used before a jump function to direct the test to the desired page and step of the test. 
It is required in the test sequence to "preset" the jump destination address, since most jump 
functions must include in their DATA the condition requiring a jump or when to jump. Thus, 
Function 41 provides the answer to the question of where to jump, which cannot be included in the 
basic jump instruction. 

It is good practice to use Function 41 immediately preceding the selected JUMP function. 

Function 41 instruction is stored in a memory latch and executes immediately. Subsequent JUMP 
functions will use the same instructions unless updated by a new Function 41. 

The page and step are entered as binary data. Program Sheets contain equivalent Address and Step 
columns. A code conversion chart is also supplied in Appendix D for converting the page and step to 
binary. 

APPLICATION: 

There are 11 "Jump" instructions which will normally require Function 41 in the step that precedes 
immediately. 

34 JUMP and Record PE 

39 JUMP = BCC Error 

43 Jump until "L" Loops 

44 Jump if = Character 

45 Jump if =I= Character 

46 Retest and Jump if= Character 

47 Flags: Set and Jump 

77 Jump= RS-232(V.24) ON 

78 Jump= RS-232(V.24) OFF 

88 JUMP if Counter> Data 

94 Peripheral Controller; Jump on 8 1/0 leads 



3.9.3 

. 
'I 

JI 

) I o 

I 1 
i 

l 2 

I 
I 3 
r 

l 4 
I 
l 5 

I fi 
I 

I 1 
L 

q 

OM842A 

JUMP AND TEST GROUP REPEAT TEST (LOOP) "L" TIMES, FUNCTION 42 

LOAD-ENTER: 

STEP PAGE DATA FUNCTION 

N 0-3 (01-99) 42 

DESCRIPTION: 

Function 42 enables the operator to program the number of times (01-99) a sequence of program 
step(s) may be repeated or looped. Function 42 must precede the sequence to be repeated, Function 
43 marks the end of the loop (and count the loops) while Function 41 directs the test to the 
beginning of the loop if the required number of subtests or loops have not been completed. 

The number of loops desired is entered as a BCD number and is held in a latch as a reference for 
Function 43. 

Function 42 must not be included in the sequence of program steps that are repeated, or the loop 
counter will be preset each time the test repeats. 

See Function 43, Application Note 4. 

NOTE 

1. Access to the L counter by other Functions is only 
provided for a count up to 16, e.g., Function 51 Send A 
Progression and Function 08 Record L uses the four lower 
order bits of the counter yielding a count of 0-15 or 0-F in 
Hex. 

2. Loops cannot be nested (interlocked). 

3. FLAGS (FUN 47) can be used as multiple short counters of 
2, 4, 8. 

EXAMPLE: (See Function 43 Applications). 

ENTRY 
FUNCTION DESCRIPTION/COMMENTS 

STEP DATA FUNCTION 

0 12 42 P'1..e6e:t LOOP Count (LONG) 

1 01 70 AucU.ble ON "AGAIN" 
2 50 80 Vei.a.y 50 m6 

3 01 71 Au.cU.ble OFF· 
4 10 81 Vei.a.y 100 m6 

5 03 87 Evertt Count 
6 01 41 P'1..e6et "AGAIN" 
7 00 43 Jump Until. "L" 
8 11 n flll UAIT 

I JUMP 

1~ 

!-+-
l 

tc 

l ts 

! t-

l 
I 

ts 

1 ts 

1 'TI 

1 
1 
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JEL~~~~~~~~~~~~~~-

3.9.4 

3-44 

JUMP AND TEST GROUP 

LOAD-ENTER: 

DESCRIPTION: 

JUMP UNTIL "L" LOOPS, FUNCTION 43 

STEP PAGE DATA FUNCTION 

N-1 

N 

0-3 (XV) 

00 

41 

43 

Function 43 is the last step in a sequence of steps to be repeated or looped. The Loop Count entered 
by Function 42 is examined, and if the looping has not reached the count, the address next step will 
be specified by the preceding Function 41. When the Loop Count is complete (equal to the preset 
value from Function 42), the next step will be Step (N + 1) following Function 43. 

Always precede Function 43 with Function 41. 

NOTE 

The L counter is also utilized by these functions: 

08 Record Loop "L" Count 

51 Send a Progression 

APPLICATIONS: 

1. A single character may be repeated up to 99 times by looping. This can be used to transmit a 
selected block length for simulating text. 

2. A subset of a program test may be repeated "L" times before indicating that the problem is 
severe. 

3. For polling, the loop is used to increment the address character (Function 51 ). 

4. The example shown for Function 42 contains a "long" alarm, followed by a "short" alarm, by 
using Function 42 at different locations in a program to give a recognizable characteristic to the 
audible alarm. 
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~~~~~~~~~~~~~~-JEC 
3.9.5 JUMP AND TEST GROUP JUMP IF= CHARACTER, FUNCTION 44 

LOAD-ENTER: 

STEP PAGE DATA 

N-1 0-3 (XY) 

N (Character) 

DESCRIPTION: 

FUNCTION 

41 

44 

Function 44 compares the next character received with the character specified. If they match, the 
test will jump to the address (X,Y) specified by the preceding Function 41 and may be anywhere in 

the Program Cell. 

For a nonmatch, the next step will be the step immediately following Function 44. 

NOTE 

In Sync mode, the receiver will not recognize any characters until 
after the receiver is in SYNC. If four (4) SYN characters are used, 
the 44 will test the #3 SYN character when set for two SYN 
characters. 

APPLICATIONS: 

Testing a response to determine ACK or NAK is a primary use for Function 44. When a transmission 
from DTM-2 is NAK'd, the jump should repeat the same transmission. 
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JNC~~~~~~~~~~~~~~-

3.9.6 

3-46 

JUMP AND TEST GROUP 

LOAD-ENTER: 

DESCRIPTION: 

JUMP IF =#:CHARACTER, FUNCTION 45 

STEP PAGE DATA 

N-1 0-3 (XY) 

N (Character 

FUNCTION 

41 

45 

Function 45 compares the next character received with a specified character. If they match, the next 
step (N + 1) immediately following Function 45 is executed. If they do not match, the test will 
immediately jump to the address defined (XY) by the preceding Function 41. 

NOTE 

In Sync mode, Function 45 will not operate until after the 
receiver is in SYNC, since the receiver will not recognize any 
characters until then. If four (4) SYN characters are used, the 45 
will test the #3 SYN character when set for two SYN characters. 

APPLICATIONS: 

1. Testing a response to determine ACK or NAK is a primary use for Function 45. When a 
transmission from DTM-2 is not AC K's, the jump should repeat the same transmission. 
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JUMP AND TEST GROUP RETEST AND JUMP IF= CHARACTER, FUNCTION 46 

LOAD-ENTER: 

STEP PAGE DATA FUNCTION 

N-1 0-3 (XY) 41 

N (Characte~ 46 

DESCRIPTION: 

Function 46 immediately compares the last received character (still on the receiver parallel data bus) 
with the Function 46 character. ' 

For a match the test will continue at the address (XY) specifi.ed by the preceding Function 41. 

A nonmatch, will continue the test at the Step N + 1 immediately following Function 46. 

Function 46 can be repeated many times to retest one received character for many possibilities. 

APPLICATIONS: 

1. For any given protocol, there is an "anticipated" response that can be detected by using 
Function 44 or 45. When the anticipated character is not received, then use Function 46 to test 
for other potential characters. The jump perm its taking the corre<;t action corresponding to the 
determination of what character was received. 

2. Receive "filter" will direct the test to take appropriate action: 

17 WAIT =F SYNC 

41 PRESET 

46 RETEST AND JUMP= EQT~ REPEAT POLL 

41 PRESET 

46 RETEST AND JUMP= ENG~ REPLY WITH EQT OR MESSAGE 

41 PRESET 

46 RETEST AND JUMP= ACK ~ REPEAT POLL 

41 PRESET 

46 RETEST AND JUMP= NAK ~ REPEAT MESSAGE 

36 LOG CURRENT CHARACTER 

NOTE 

Since this function is similar to the Library Functions, the same 
limitations apply. That is, 

9600 Bps 

64 KBPS 

250 KBPS 

138 characters 

37 characters 

8 characters 
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JUMP AND TEST GROUP FLAGS: SET AND JUMP, FUNCTION 47 

LOAD-ENTER: 

STEP PAGE DATA FUNCTION 

GENERAL DESCRIPTION: 

N-1 * 0-3 (XY) 47 l 
*Function 47 also includes jumps which 

must be preceded by Function 41, 
Preset Jump. 

Function 47 contains two types of flags: 

• 8 "settable" and resettable and testable flags 

• 8 testable "fixed internal/signa~ flags", 

Function 47 provides the operator with the capability to automatically modify or update a test, 
depending on the results in previous steps. 

DESCRIPTION OF "SETTABLE FLAGS:" 

The X Hex digit is used to select Flag 0 through Flag iusing digits 0-7. All FLAGS are reset/cleared 
to "O" by the START switch. 

Once selected, the Flag is set or tested as determined by the "Y" Hex digit: 

0 Set Flag to 0 (Clear or Reset) 

1 Set Flag to 1 

2 Jump if= 0 

3 Jump if= 1 

APPLICATION OF "SETTABLE FLAGS:" 

1. The operator can update the settable flags in response to specified results as the test progresses. 
These flags can also be tested by using the JUMP te,st to make appropriate decisions within the 
test program. 

2. Flags can be used to construct a SOFTWARE COUNTER (e.g., to extend the capability of the 
loop Counter). 

3. Flags can be used to keep track of ACK1, ACKO and out of sequence responses. 

4. An extended test program may be executed automatically by preceding each subtest with a 
jump on Flag= 1. ·Since the START switch sets all flags to "O", the program will run 
continously through all steps. If the first step in the program is edited to set a flag to "1 ", 
jumps will cause HAL TS at each appropriate point in the program to allow manual verification 
and intervention. 



3.9.8 

OM842A 

JUMP AND TEST GROUP FLAGS: SET AND JUMP, FUNCTION 47 (Cont'd) 

DESCRIPTION OF "FIXED INTERNAL SIGNAL FLAGS:" 

The X Hex digit selects one of the eight fixed assigned signals: 

8 MEMORY OVERFLOW (Results Memory) See Note 2 

9 Parity Error 

A OVFL Counter (on front panel) 

B END Counter (on front panel) 

C Timeout Function 84 

D Out of Sync 

E Frame Det (SDLC - ADCCP) 

F BCC Error (SDLC -ADCCP) 

The Y Hex digit selects the desired action: 

2 Jump if= 0 (False) 

3 Jump if= 1 (True) 

The Signal name when true equals a "1." For example, a Parity Error is a "1" when there is a parity 
error. Data 93 will Jump for a Parity Error and pass to the next step for No Error. 

NOTES 

1. The Internal Signal Flags are generated within the DTM-2 in 
response to the operating parameters selected. 

2. After JUMP ON MEMORY OVERFLOW - WHEN THE 
MEMORY HAS OVERFLOWED, FUNCTION 49 may be 
used to ensure that the results memory is properly 
initialized. 

APPLICATIONS: 

Refer to SDLC Receive for use of E and F above. 
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JUMP ANO TEST GROUP SELECT RESULTS MEMORY STEP, FUNCTION 48 

LOAD-ENTER: 

STEP PAGE DATA FUNCTION 

N 0-3 00-3F 48 

DESCRIPTION: 

The results memory contains 16 pages of 64 steps each, for a total of 1024 positions. To find a result 
more easily, the operator may wish to specify the results memory location he wishes the results to be 
recorded in. Function 48 is used to address the step desired within a preselected (existing) page 
Function 49 addresses the page. These two functions precede the test step yielding the data to be 
recorded into the results memory or transmitted from the results memory. Function 48 must be 
preceded by Function 49. 

The step is a binary number, 00 to 63 (Hex 00-3F). Refer to Appendix D. 

NOTE 

The results memory is a sequentially recording memory. When 
one page is filled, the first step of the next page is used, and 
so forth. Note also that new data writes over old data in the 
results memory. 

APPLICATIONS: 

1. Assigning specific locations in the results memory into which specific data can be written 
(recorded) by category. 

2. When a certain category of data is in a specific location in memory already, the results memory 
can be addressed to extract the specific data, e.g., for transmission using Functions 52, 53 and 
54. 
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JUMP AND TEST GROUP SELECT RESULTS MEMORY PAGE AND STEP 00, FUNCTION 49 

LOAD-ENTER: 

STEP PAGE DATA FUNCTION 

N 0-3 (00-0F) 49 

DESCRIPTION: 

The Results Memory contains 16 pages of 64 steps (or 1024 total locations) to assist in writing 
specifically into certain locations, the results memory may be addressed by PAGE using Function 49. 

Note that the Selected Page automatically begins at Step 00. 

The Page is selected by using the Y Hex digit with a Value of 0-F for Page 0-15. 

Function 49 resets the MEM OVFL condition. 

APPLICATIONS: 

1. Refer to Function 48. 

2. When recording an erroneous Block (i.e., with a BCC Error or a NAK response). th!;? recording 
preceded by Function 49 Page 00 so that all blocks start recording at the l;>eginning of memory. 
Therefore, good blocks will continually overwrite the preceding data. 

When a BCC Error is detected (or a NAKI. the logging process stops, leaving the last message in 
Results Memory which is the one containing the Error. 
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3.10 SEND DATA GROUP 

The Send DATA Group includes the following functions: 

50 Send Character 

51 Send a Progression 

52 Send Results Memory-Single Character 

53 Send Results Memory, including Trap Character 

54 Send Results Memory Until Trap Character 

Associated transmit functions include: 

59 SendBCC 

60-67 Send Messages (FOX) 

The Send Group provides a mechanism for sending: 

a. Any specifi.c character(s) (Function 50) 

b. An automatically incrementing character (Function 51) 

c. Contents of the Results Memory, e.g., usually previously recorded on-line data (Functions 52, 
53 and 54) 

The step containing the character to be sent will complete at the 0% or leading transition of the first 
bit of the designated character. This permits a series of other functions to be performed while the 
character is being transmitted and then the next character is directed to be sent. 

SYNC: 

a. If DTM-2 is sending FILL characters (Function 57). the character to be sent will follow after 
the end of the current fill character. 

b. If the DTM-2 is sending IDLE Mark or Space, Function 55, and at each START, the character 
will be initiated by the next clock at the RS-232(V.24) interface. 

c. After sending the "specified" character, DTM-2 will revert to either IDLE MARK, IDLE 
SPACE or FI LL Characters. 

When Parity is selected in the Data Format Zone or by Function 56, the correct or specified Parity is 
calcualted and transmitted in lieu of the Parity entered on the bit switches as data or obtained from 
results memory or the messages, i.e., the selection of Parity overrides the parity convention in the 
source of the data. 

Selection of the DA TA FORMAT is important and affects the operation of the SEND functions. Data 
Format includes: 

SYNC - ASYNC - STOP BITS 

INFO BITS 

PARITY 
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3.10 SEND DATA GROUP (Cont'd) 

For example, where a message is selected that contains 8 info bits and 5 INFO BITS are selected, the 
LOWER ORDER 5 BITS will be transmitted and the higher 3 bits ignored. Conversely, if 8 INFO 
BITS are selected and a 5-bit message is selected, the high bits will be transmitted as contained in the 
message ROM. 

NOTES 

1, ASYNC mode is NOT TO BE USED ABOVE 9.6 KBS. 

2. During the transmission of Functions 50, 51, 52, 53, 54 
and 60 through 67, the decimal points on the DATA 
display will indicate TRANSMIT DATA. 

3. Each character transmitted will produce a pulse at the 
CHAR SYNC TX test point on the DTM-2 front panel. See 
Table 2.2. 

4. . Use Function 15, Wait to Complete XMT Character, after 
the the last character of a sequence to establish the exact 
end of the character. This allows the character to be 
completely clear of the DTM-2 interface before, for 
example, turning off the RTS lead or starting a time 
function. 

SEND DATA GROUP SEND CHARACTER, FUNCTION 50 

LOAD-ENTER: 

STEP PAGE DATA FUNCTION 

N 0-3 (Character) 50 

DESCRIPTION: 

This function causes the character entered on the Bit Switches as Data to be transmitted. 

In ASYNC the start and stop bits are automatically appended. 

NOTE 

The data is transmitted serially with Bit 1 first. 

APPLICATIONS: 

1. Control characters such as SOH, STX, EOT, etc., can be sent using Function 50. 

2. Message and Address characters use Function 50. 

3. In SYNC mode, the SYN characters are sent by using Function 50 or 57. 
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SEND DATA GROUP SEND A PROGRESSION, FUNCTION 51 

LOAD-ENTER: 

STEP PAGE DATA FUNCTION 

0-3 (XY) 51 

DESCRIPTION: 

Function 51 sends a character pattern that increments by one, up to 16, as the program recycles or 
loops. 

The character to be transmitted obtains the 4 lower order bits 1, 2, 3 and 4 (Hex "y" digit) from the 
internal Loop counter L (Hex 0-F). 

The higher order bits 5, 6, 7 and 8 (Hex "X" digit) are entered with the bit switches. For most codes, 
order bits select the alpha or numeric fields, thereby enabling a 16-character numeric sequence from 
0, 1, 2 ... 9:; <=>?or alpha sequence @ABCDEFGHIJKLMNO. 

The program must contian a Loop using Functions 41, 42 and 43 in order to generate the 
incrementing action. 

Function 42 may preset the loop counter to any value from 1through99; however, Function 51 will 
simply recycle at a maximum count of 16 due to the limitation of having access to only 4 bits. 

APPLICATIONS: 

1. Multidrop CPU ports can poll several terminals. Using Function 51 allows the program in 
DTM-2 to easily address up to 16 terminals in a Poll. 

2. For EBCDIC, the Alpha Character poll sequence is limited to eleven (local terminal address plus 
ten remote terminals). Bl SYNC protocol specifies address sequence of 40, Cl, C2 and C3. "O" 
specific 40 should be sent, using Function 50. The loop count function is then continued using 
Function 51 to send C1, C2, etc. 

3. Function 51 cannot be preset to start with the 7-digit at other than "O." 
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SEND DATA GROUP SEND SINGLE RM CHARACTER, FUNCTION 52 

LOAD-ENTER: 

STEP PAGE DATA FUNCTION 

N 0·3 (00) 52 

DESCRIPTION: 

Function 52 will send the contents of the active results memory (RM) location at that step in the 
program. Normally Functions 48 and 49 will be used in prior steps to preselect a specific location in 
Results Memory for transmission. 

After Function 52 sends the Results Memory character, the Results Memory address will be advanced 
one step automatically, therby permitting a series of Function 52 to send characters one by one from 
a sequence of consecutive locations in Results Memory without intervening use of Functions 48 and 
49. 

NOTE 

Code translate and Hex translate (Function 68) will operate in 
conjunction with Function 52. 

APPLICATIONS: 

1. An undertermined address character or message number can be recorded at a specific location 
in results memory and accessed by Functions 48 and 49, then transmitted with a DTM·2 
response. 

2. Data previously recorded into the Results Memory can be transmitted through the serial 
RS-232 interface, or displayed on INTERVIEW. 
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SEND DATA GROUP SEND RM INCL TRAP CHARACTER, FUNCTION 53 

LOAD-ENTER: 

STEP PAGE DATA FUNCTION 

N 0-3 (Character) 53 

DESCRIPTION: 

Function 53 permits sending a block of up to 1024 c:haracters from. the Results Memory. 
Transmission begins at the current Results Memory location, at the time the test reaches the step 
containing Function 53, or as preselected by Functions 48 and 49. 

Transmission from Results Memory continues until a data character in the Results Memory matches 
the character specified with Function 53. The match or trap character will also be sent. 

After the trap character is sent, the Results Memory address will be automatically advanced one step. 

APPLICATIONS: 

1. Function 53 can be used to retransmit a previously recorded message. 

2. The "trap" character that ends the message is usually EQT, ETX, or ETB. The BCC may then 
be sent either from Results Memory as received using Function 52 or as calculated by DTM-2 
using Function 59 or as an erroneous BCC using either Function 50 or Function 58 (invert-even 
odd preselection). · 

3. Function 53 is useful for retransmitting, as a Block Echo, messages of unknown length (up to 
1024 characters). 
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SEND DATA GROUP SEND RM UNTIL TRAP FUNCTION, FUNCTION 54 

LOAD-ENTER: 

STEP PAGE DATA FUNCTION 

N 0-3 00-99 54 

DESCRIPTION: 

Function 54 permits sending any number of characters, e.g., a block from the Results Memory. 
Transmission begins at the current Results Memory location at the time the test reaches Function 54, 
or as preselected by Functions 48 and 49. 

Transmission from Results Memory continues until the function in the Results Memory step matches 
the function in the Data associated with the Function 54. 

/" 

The data in results memory associated with the Trap Function willt~t~e sent. 
~ /I 

After the transmission ceases (the last character sent is the step prior to the step in Results Memory 
containing the Trap Function), the Results Memory address step is automatically advanced to the 
next step after the step containing the Trap Function. 

The Trap Function is entered in BCD as DATA. 

APPLICATIONS: 

1. Function 54 can be used to retransmit a previously logged message. 

2. The message need not contain an ending control character by using the technique of RECORD 
LATCH and wait for RLSD to drop Function 73 (DETECT OFF) and then record Function 07. 
Transmission would use Function 54 to transmit from results memory until Function 07 is 
detected. (The Function(s) recorded into Results Memory during Record Latch is undefined.) 
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3.11 SEND MODES GROUP 

55 Mode: ECHO/MARK/SPACE [CRC] 

56 PARITY BIT MODE [MULTIPLE MESSAGE ENABLE] 

57 LOAD FILL CHARACTER 

Other Functions associated with the Send Mode are: 

15 Wait End of XMT Character 

35 Record Latch Mode 

58 Start BCC 

96 SDLC Mode Selection 

97 Interrupts 

DESCRIPTION: 

The Send Modes Group functions are used in lieu of the front panel data format switches, and take 
priority over these switches. These functions are useful in setting up stored tests in advance for an 
operator unfamiliar with the data format of the line being tested. They also provide a means for 
changing data format during a test at precise points in the test. 

A subset of Function 55 permits controlled suspension of the CRC calculation on transmit and on 
receive. 

A subset of Function 56 permits consecutive messages to be used within one message function. 
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SEND MODES GROUP MODE: ECHO/MARK/SPACE, FUNCTION 55 

LOAD·ENTER: 

STEP PAGE DATA FUNCTION 

N 0-3 XY 55 

DESCRIPTION: 

Function 55 "DATA Y" preconditions the Serial transmitter to the selected MODE. The DATA 
entered instructs the DTM-2 to operate in one of the four modes shown: 

DATAY 

XO NORMAL - Cancels any preceding Function 55 and returns the 
transmitter to NORMAL. 

X1 IDLE MARK - Immediately forces the output of DTM·2 of MARK. 

X2 IDLE SPACE - Immediately forces the output of DTM-2 to SPACE. 

X4 ECHO MODE - Latches the internal receive parallel data path to the 
internal transmit parallel data path. Each character thereafter received 
will be retransmitted "Echo'd" with a one-character delay. The data 
will appear as the normal Receive data and may be analyzed with any 
of the appropriate functions while the ECHO MODE is operative. In 
SYNC mode, the receiver will not pass the first two (2) SYNC 
characters to the transmitter. 

APPLICATIONS: 

1. IDLE MARK-IDLE SPACE can be used with selected time periods to generate pauses used in 
some protocols for control purposes. The "Break" key on a teleprinter is an example. The 
pause introduced by DTM·2 can accurately test the system time detection logic. 

2. ECHO can be used for loopback type test while maintaining the ability to perform diagnostics 
such as BCC error at the Remote(DTM-2) end of the circuit. 

NOTE 

Function 55, DATA 01, 02, 03 cancels Function 57 (Fill). 

DESCRIPTION: 

The following additions have been added for 
serial number series "F" and above. 

Function 55 "DATA X" permits special control of the CRC calculator for transparent text and other 
similar applications. 
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SEND MODES GROUP MODE: ECHO/MARK/SPACE, FUNCTION 55 (Cont'd) 

DATAX 

OY Continue CRC calculation (beginning with previous character) Enables 
automatic SYNC stripping from CRC calculation on receive data. 

1Y Suspend CRC calculation (beginning with previous character). 

2Y Disable automatic SYNC stripping on receive data. 

3Y Suspend CRC calculation. Disable automatic Sync stripping on receive 
data. 

NOTES: 

1. 1 Y applies to both transmit and receive modes. This allows 
transmitting or receiving characters which are contained 
within a data block that are excluded from the CRC 
calculation. Examples are buried SYNC characters and 
transparent text in BISYNC. This Sub Function 1 Y is only 
applicable to CRC and does not apply to LRC suspension. 

2. Disable Receive Sync Delete Circuit. Normally, the DTM·ll 
will "strip" buried sync characters out of the receive BCC 
Calculation. For Transparent Bisync, however, it is 
necessary to disable this circuit (e.g., for a data byte= HEX 
32). This Sub Function 2Y only applicable to CRC and 
does not apply to LRC stripping. 

EXAMPLE 1 

TRANSMIT 

Transmit A Block Of Data With Buried Syncs. 

STEP DATA FUNCTION 

00 32 50 SEND SYNC 

01 32 50 SEND SYNC 

02 32 50 SEND SYNC 

03 02 50 SEND STX 

04 00 58 START CRC 

05 C1 50 SEND A 

06 C2 50 SEND B 

07 C3 50 SEND c 
08 32* 50 SENT SYNC 

09 10 55 STOP CRC CALCULATOR 
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SEND MODES GROUP MODE: ECHO/MARK/SPACE, FUNCTION 55 (Cont'd) 

STEP DATA FUNCTION 

10 32* 50 SEND SYNC 

11 C4 50 SEND D 

12 00 55 RESTART CRC CALCULATOR 

13 C5 50 SEND E 

14 C6 50 SEND F 

15 03 50 SEND ETX 

16 00 59 SEND CRC 

*SYNC characters not included in CRC. 

EXAMPLE 2 

RECEIVE 

Below is a simplified Program Chart of a method of 1) Deleting the control characters within a 
Transparent Bisync Block,2) Deleting TRANSPARENT SYNC sequences and the DLE characters 
which precede Control Characters from the CRC Calculation. The example begins after it has been 
determined that the block is a Transparent Text Block and The CRC Calculation has begun, (e.g., by 
detecting DLE STX sequence). 

NOTE 

RECEIVE TRANSPARENT (FOR CRC) calculation may also be 
implemented using the Interrupt on DLE character and 
assignment of the Function 90 (Sync) to either SYNC or DLE. 

DESCRIPTION: DATA X 

MULTIPLE MESSAGE ENABLE (associated with FUNCTION 60-67). Normally, the stored messages 
start at the beginning of the message each time they are called by the program. Using this Function 
and a special message prom, a group of short messages can be "nested" within one message function. 
Each time the message function is called, the next short message will be sent. When this function is 
used, care must be taken not to use the other message functions 60-67 and disturb the message 
counter except to call the next message in sequence from the same. 

DATAX 

OY Restores Normal Operation. So next FUNCTION 60-67 will start at 
character one. 

1Y Inhibits Normal Message Counter Reset when selecting FUNCTION 60-67. 

NOTE 

The first character transmitted in each message "sub-lock" will be 
all mark (FF HEX). 
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3.11.2 

3-62 

SEND MODES GROUP PARITY BIT MODE, FUNCTION 56 

LOAD-ENTER: 

STEP PAGE DATA FUNCTION 

N 0-3 xv 56 

DESCRIPTION: DATA V 

The parity convention for the transmitter is controlled by using Function 56, which supersedes the 
Front Panel DATA FORMAT switch selections. The following modes are selected by the DATA 
entered: 

DATAV 

00 NORMAL - Cancel prior Function 56 instructions and allows control 
to revert to the Front Panel. 

01 INVERT PARITY BIT - If the parity is selected on the front panel, 
the parity will be inverted, e.g., if EVEN is selected, Function 56 Data 
01 will cause ODD parity to be transmitted. 

02 PARITY BIT MARK - The front panel parity selection is ignored and 
the parity bit is held MARK. 

03 PARITY BIT SPACE -The front panel parity selection is ignored and 
the parity bit is held SPACE. 

NOTE 

The parity bit is the highest order bit and is sent at the end of the 
sequential pulse string comprising a character. 

APPLICATIONS 

1. Certain protocol treat the parity convention of control characters differently from data or test 
characters. 

2. Inverting the parity bit permits injecting a single error or a group of parity errors for control 
purposes. 

3. Simulation of certain teleprinters requires holding the parity bit Mark. 
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SEND MODES GROUP PARITY BIT MODE, FUNCTION 56 (Cont'd) 

The following additions have been added for 
serial number series "F" and above. 

DESCRIPTION: DATA X 

MULTIPLE MESSAGE ENABLE (associated with FUNCTION 60-67). Normally, the stored messages 
start at the beginning of the message each time they are called by the program. Using this Function 
and a special message prom, a group of short messages can be "nested" within one message function. 
Each time the message function is called, the next short message will be sent. When this function is 
used, care must be taken not to use the other message functions 60-67 and disturb the message 
counter except to call the next message in sequence from the same. 

DATAX 

OV Restores Normal Operation. So next FUNCTION 60-67 will start at 
character one. 

1 Y Inhibits Normal Message Counter Reset when selecting FUNCTION 
60-67. 

NOTE 

The first character transmitted in each measure "sub-block" will 
be all mark (FF HEX). 
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3.11.3 
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SEND MODES GROUP LOAD FILL CHARACTER, FUNCTION 57 

LOAD·ENTER: 

STEP PAGE DATA FUNCTION 

..__N ______ o--3----(C_h_a_r_ac_t_er_l ______ 5_1 __ .....,..J. 

DESCRIPTION: 

Function 57 is applicable only in the SYNC mode of operation. In the SYNC mode~ the transmitter 
output must be defined as IDLE MARK,* IDLE SPACE or an idle pattern called the FILL 
CHARACTER. 

Function 57 loads this fill character into the transmitter. If a character is not designated to be sent 
using Functions 50, 51, 52, 53, 54, 59 and 60 through 67, the output will automatically send the Fill 
Character until the next character is designated, or until Function 55 is used to send IDLE MARK or 
SPACE. 

Function 57 is c<incelled by Function 55, Data 01, 02, 04. 

*Operation of the START Switch places the transmitter output IDLE MARK. 

NOTE 

The parity specified by either the front panel or Function 56 
takes priority, Thus, if odd parity were selected, a fill character 
FF which is eight bits, all mark, would be transmitted with bit 
eight as a space. If idle mark is desired, use Function 55. 

APPLICATIONS: 

1. Send idle SYN characters with Function 57. 

2. In SDLC, use Function 57 to send the Flag or 7E Sync character .. 

3. Function 57 must be used ahead of Functions 15 and 59 i.n order to operate properly. 

4. A fill character will always follow CRC. 
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3.12 SEND BCC GROUP 

58 Start BCC 

59 Send BCC 

BCC (Block Check Character) is a generic term that includes LRC (Longitudinal Redundancy 
Character) and CRC (Cyclic Redundancy Character). 

LRC is a single character and is usually associated with ASYNCHRONOUS systems and some ASCII 
code Synchronous systems. 

CRC is a double character and is usually associated with SYNCHRONOUS systems particularly those 
using EBCDIC code. 

Functions 58 and 59 calculate and transmit either the correct BCC or force an invalid BCC. 

All transmitted characters are included in the BCC calculation; therefore, SYNC characters should not 
be inserted in a transmitted message as they will be deleted from the received LRC-CRC calculation. 

Refer to Functions 38 and 39 in the RECEIVE BCC GROUP. 

LRC 

NOTE 

The INTERSHAKE II will not generate CRC while in the ASYNC 
mode of operation. 

The following additions have been added 
for serial number series "F" and above. 

LRC is calculated on the INFO BITS selected. LRC is not calculated on the parity bit. Bl-SYNC and 
most other systems use the convention where the LRC character contains a parity bit of the same 
sense as the parity used in the data. 

NOTE 

There are special cases where the data 11ses Parity, and the LRC 
character calculates LRC for the rarity hit. In this case, the LRC 
character does not have to conform to the rarity convention, and 
may generate a parity error. The INTERSHAKE may be used for 
LR C calculation in such a system by selecting the 
PARITY: None, and including the Parity Bit in the INFO BITS 
setting. Since LRC may generate a parity error, the counting of 
Parity Errors is of little value in such a system. 
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3.12 SEND BCC GROUP (Cont'd) 

TYPICAL PROGRAM APPLICATION 

To generate BCC the program must first start the BCC calculation after the STX (or other appropriate 
Leader character) and send the BCC after the ETX (or other appropriate ending character). 

EXAMPLE 

Function 

50 Send STX 

58 Start BCC 

f l 0th" d;ogn"'U"' 

50 Send ETX 

59 Send BCC 
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SEND BCC GROUP START BCC, FUNCTION 58 

LOAD-ENTER: 

STEP PAGE DATA FUNCTION 

N 0-3 (XY) 58 

DESCRIPTION: 

Data (X) selects even/odd LRC or normal/invert CRC and entry of data (Y) selects LRC or one of 
several CRC polynominals. 

Function 58, start BCC, places the BCC calculator logic on the transmit data path, initializes the 
calculator, and selects the proper mathematical calculation model. Selection of the proper DATA 
entry is used to select the proper type of BCC calculation. 

DATA "X" 

0 Normal calculation of CRC and EVEN LRC 

Inverts data for CRC calculation and ODD LRC 

DATA "Y" 

0 EBCDIC/CRC-16 

1 CRC-16 Reverse 

2 I BM Special 

3 CRC-12 

6 CCITT/SDLC-CRC 

7 CCITT CRC Reverse 

8 LRC (6, 7, 8 level) 

rx16+x15+x2+ 11 

rx16+x14+x+11 

[ x 16 + x 15 + x 13 + x 1 + x4 + x2 + x + 11 

[ x 12 + x 11 + x3 + x2 + x + 1 l 
rx16 + x12 + x5 + 11 .--

[ x 16 + x 11 + x4 + 11 

Function 58 requires 3 µsec to complete and will not be observed on the Display. 

APPLICATIONS: 

1. Start BCC Function 58 must always be used just before the first character to be included in the 
calculation, e.g., normally after STX. 

2. Inverting CRC provides a useful way to generate a known error CRC to verify that the CRC 
checker in the receiver device under test is properly working. In most systems, a NAK will be 
received for an incorrect CRC or LRC. 

3. Some terminals reject the Block if there is a BCC error; however, some terminals will display 
the message anyhow and light an ERROR light. 

4. SDLC sends inverted CRC. Data 16 is used. 
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SEND BCC GROUP SEND BCC, FUNCTION 59 

LOAD-ENTER: 

STEP PAGE DATA FUNCTION 

N 0-3 00 59 

DESCRIPTION: 

Function 59 will send one character for LRC and two characters for CRC, as predetermined by 
Function 58. 

CRC: 

Function 59 must be the next step after the last character to be included in the calculation, e.g., 
normally follows EOT, ETX, ETB. 

When sending a CRC, some prior step must select a Fill Character (Function 57). The Fill Character 
selected will be sent immediately following the second CRC character. 

Function 59 step will complete at the trailing edge of the last bit of the BCC. 

If Idle Mark is to follow the BCC either ljSe (FF) as Fill Character or, use Function 55 next afte.r 
Function 59. Note that Fill Characters Function 57 must always be used at any step prior to 
Function 59 for CRC to be sent. One Fill Character will be automatically sent after CRC. 

LRC: 

Function 59 Step will complete at the first bit of the LAC character (same timing as Function 50). 
Function 15 is not required for LRC timing. 

APPLICATIONS: 

1. Generation of the correct BCC for any transmission. 

2. Generate BCC for a batch of data being sent from results memory. 

3. Generate a BCC error to validate the receiving device's BCC calculation. 
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3.13 SEND MESSAGE GROUP 

The messages and associated functions are: 

Description 

Send ASCII .. ASCII 

Fox 

Msg 

No. of Characters 

Total Print 

74 72 

82 80 

Applications 

TTY Model 33, 35, 37 

IBM 2260 CRT 

ASCII 124 122 IBM 2260 Printer & TTY Wide Platen #38 

EBCDIC 82 80 IBM 3270 CRT 

EBCDIC 124 122 IBM 3270 Printer 

EBCD 127 122 IBM 2740 Printer .. SELECTRIC 127 122 2741 Printer .. ,BAUDOT Fox 77 72 EARLIER TTY MODELS 

BCD, Field Data and Reverse Codes are available on Special Order. 

The contents of the messages are shown in the Appendix H. 

Fixed messages may be transmitted one or more times with a single command. Eight fixed messages 
are stored in read-only memory. These messages may be altered by special factory order. 

A few applications of the fixed messages are: 

1. Fill a line on a printer or CRT. 

2. Duplicate the block length encountered in the system under test. 

3. Generate many character fonts (bit combinations) to validate the printer/CRT display 
genreator. 

4. Highlight an erroneous character by visual identification of a known, readable text. 

Message may contain up to 127 characters and be repeated up to 99 times by a single step instruction. 
Loops and repeated steps can be used to build virtually any controlled block length from a few 
characters to over 300 X 106 characters. ( 127 characters per step X 251 steps X 99 
loops= 312.426,477 characters.) 

NOTE 

Using a CRC 16, the maximum block length should not exceed 8000 characters 
(8 bits each). For CRC 12, the maximum block length should not exceed 680 characters 
(6 bits). 
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MSG ______ ~------------------~ 
3.13.1 

3-70 

SEND MESSAGE SEND MESSAGE, FUNCTIONS 60-67 

LOAD-ENTER: 

STEP PAGE DATA FUNCTION 

1 N 0-3 (00-99) 6X 

DESCRIPTION: 

Functions 60 through 67 select a specific message containing up to 127 characters. The message may 
be repeated up to 99 times without the use of the loop functions. The message may be part of a larger 
sequence of steps that may all be contained in a loop. 

The appropriate function selected will be displayed while the message is being transmitted. The step 
completes as the last character is beginning to be transmitted. (Refer to SEND CHARACTER 
GROUP for timing.) 

APPLICATIONS: 

1. Generate a full line of text for display terminals. 

2. Simulate the specific system block length so the BCC error rate achieved under test conditions 
matches that experienced with the system. 

3. Allows the operator to recognize that the message is a test message and not normal traffi<;. 

NOTES 

1. The DATA display decimal points will be ON while 
Function 6X is sending. 

2. Data transmitted will be displayed by INTERVIEW. 

3. If Functions 60-67 is interrupted, a FUN 98 (01) return to 
interrupt step will RESTART the message. It will not 
continue from the interrupted character. 
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3.14 CODE TRANSLATE 

68 Code Translate Mode 

Code Translate permits transmitting the contents of the results memory in a different code. For 
example, the contents of results memory can be translated from ASCII to Hex. A single 8-bit byte or 
character in the results memory is transmitted as three characters (two HEX +one Space), as shown 
below: 

Character 
BITS 
HEX 
Transmitted 

NOTE 

A 
0100•0001 

4•1 
4 •1 ·SPACE (ASCII characters) 

Function 68 operates only with and precedes either Functions 52 
or 53. 
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CODE TRANSLATE GROUP CODE TRANSLATE MODE, FUNCTION 68 

LOAD-ENTER: 

STEP PAGE DATA FUNCTION 

N 0-3 (XY) 68 

DESCRIPTION: 

Function 68 permits transmitting the contents of the Results Memory in different codes. The X and 
Y digits select the code translate criteria. 

(X) Digit 

0 This digit disables Function 68 so that no translation occurs. The Y digit is ignored. 
Listing below is invalid for Y digit. 

HEX ASCII - Translates contents of the Results Memory to HEX ASCII. The Y 
. digit in this instance must be "O." 

2 CODE - Enables the Y digit to select the translation desired. 

3 HEX ASCII AND CODE - Permits the HEX ASCII to be further converted via the 
Y digit selection for HEX in EBCDIC (Y = 2). EBCD (Y = 5), SELECTRIC (Y = 7). 

(Y) Digit 

0 Translate EBCDIC to ASCII 

2 Translate ASCII to EBCDIC 

4 Translate EBCD to ASCII 

5 Translate ASCII to EBCD 

6 Translate SELECTRIC to ASCII 

7 Translate ASCII to SELECTRIC 

Note the EBCD and selectric contain SHIFT characters. The Conversion process will translate the 
SHIFT characters into ASCII. When converting from ASCII to the shift codes, the ASCII MUST 
contain the appropriate extra shift characters, otherwise the shifts will NOT occur. 

REFER TO the Appendix I for the exact translation tables. 

APPLICATIONS: 

1. A transmission (from a terminal) including all control characters may be logged into results 
memory and later retransmitted in HEX. This message from results memory could contain the 
proper header and other protocol. The results memory data would be displayed on the terminal 
as HEX, including all the control characters CRC, etc. Refer to Functions 52 and 53. 

2. Collection of data into results for one code can be retransmitted to another code-oriented 
terminal/system. 
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3. 15 RS·232(V.24) CONTROLS AND DECISION GROUP 

70 Turn ON Leads 

71 Turn OFF Leads 

72 Detect Lead ON 

73 Detect Lead OFF 

74 Interrupt If Lead =ON 

75 Interrupt If Lead= OFF 

76 Cancel Interrupt 74, 75 

*77 Jump If Lead ON 

*78 Jump If Lead OFF 

*Functions 77 and 78 must be immediately preceded by Function 41. 

The RS-232(V.24) interface plays an extremely important part in all data communication systems. 
Not only is the sequence of operation of the leads important, but the timing relationship is critical, 
especially in half duplex systems. The 7X group permits complete access to these leads for control 
diagnostic purpqses. 

In order to facilitate the programming operation, six of the bits in Data Character have been assigned 
to a specific RS-232(V.24) lead. These are: 

DATA (BITS) 

STAND-ALONE CODE 

Bit2: 

8 

RTS 

(80) 

7 

CTS 

(40) 

6 

DSR 

(20) 

5 4 3 

RLSD DTR RI 

(10) (08) (04) 

2 

(See Below) 

For Functions 70 and 71, Bit 2, controls the front panel test point output CONTROL OUT (7X). 
This can then be patched to any RS-232(V.24) interface circuit test point. 

For Functions 72 through 78, the DTM-2 will detect the input to DETECT IN (7X). Thus, it is 
possible to patch from any RS-232(V.24) lead into DETECT IN (7X) and sense the status of that 
lead. CONTROL OUT (7X) and DETECT (7X) are also available at the AUX 1/0 connector as 
TTL-level signals. 

Bit 1: 

For Functions 70 and 71, Bit 1, is assigned to control an audible alarm. The frequency of the alarm is 
2 kHz± 0.01% (square wave). The alarm uses the DTM-2 speaker and is sounded at a preset fixed 
volume. The speaker may also be used at the same time to listen to data. To utilize the alarm, no 
patching is required. 

For Functions 72 through 78, Bit 1 causes the DTM·2 to sense a TTL input on Pin 83 of the 
AUXILIARY CONNECTOR. A logic "O" is equal to ON. This may be used to sense the status of 
auxiliary devices, such as the INTERVIEW CRT option 18 (Screen Full is used as an Interrupt signal). 

NOTE 

Refer to Fig 1 ·9 for a simplified schematic of the RS-232 
INTERFACE SIGNAL FLOW. 
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RS·232(V.24) CONTROLS AND DECISION GROUP 
TURN ON LEADS, FUNCTION 70 

TURN OFF LEADS, FUNCTION 71 

LOAD-ENTER: 

STEP PAGE DATA FUNCTION 

N 0-3 (One or More)* 70/71 

*Refer to Paragraph 3.15 for the bit assignments. 

DESCRIPTION: 

Function 70 permits the program to turn ON one or more of the RS-232(V.24) leads. Function 71 
permits the program to turn OFF one or more leads. 

The RS-232(V.24) leads can be controlled ONLY under the following conditions: 

1. ON-LINE MONITOR MODE: The CONTROL EIA toggle switch in the TEST ZONE must be 
ON. 

2. OFF-LINE TEST MODE: Only the outp\Jt leads can be controlled unless the CONTROL EIA 
toggle switch in the TEST ZONE is ON. 

3. In addition to the above, the respective toggle switches in the CONTROL EIA ZONE must be 
in the OFF (7X) position for Functions 70 and 71 to operate. 

Operation of the instruction is completed in 3µsec. 

The START Switch initializes all outputs to OFF (for toggles in the OFF (7X) position). 

APPLICATIONS: 

1. Exercising modem control leads, e.g., RTS when the DTM-2 simulates a terminal or CPU port. 

2. Providing an audible alarm upon an error/or complete condition in a test. 

3. Operating the test point operation will turn on or control an external device such as a chart 
recorder or oscilloscope, requiring a ±12-Volt signal. TTL signals are available through the 
Auxiliary 1/0 Connector, using Function 94. 
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RS-232(V.24) CONTROLS AND DECISION GROUP 
DETECT LEAD ON, FUNCTION 72 

DETECT LEAD OFF, FUNCTION 73 

LOAD-ENTER: 

STEP PAGE DATA FUNCTION 

N 0-3 (First of Any)* 72/73 

*Refer to Paragraph 3.15 for other bit assignments. 

DESCRIPTION: 

The step containing Functions 72 or 73 will test one or more specified RS-232(V.24) leads. The 
program will stop at Function 72 or 73 and wait until any one of the leads specified is detected. The 
step will then complete. If the lead is already in the proper condition, the step will complete in 
3 µsec. 

The leads are specified by the bit switches as described in Paragraph 3.15. 

Bit 2 is connected to the DETECT IN (7X) on the panel. ON responds to (+) positive voltage. 

Bit 1 is connected to an input (TTL) on Pin 83 of the Aux interface connector. 

APPLICATIONS: 

1. Timing criteria can either start or terminate in response to a control lead, e.g., RTS-CTS delay. 

2. Data timing is also related to control leads such as measuring the time from the end of the last 
character to RTS OFF (to ensure sufficient PAD time for the Modem to stablize). 
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RS-232(V.24) CONTROLS AND DECISION GROUP 

INTERRUPT LEAD ON, FUNCTION 74 
INTERRUPT LEAD OFF. FUNCTION 75 

CANCEL INTERRUPT, FUNCTION 76 

LOAD-ENTER: 

STEP PAGE DATA FUNCTION 

N 0-3 (ONE LEAD)* 74, 75, 76 

*Bit 2 and Bit 1 are treated as described in Functions 72 and 73. 
Refer to Paragraph 3.15 for bit assignments. 

DESCRIPTION: 

Functions 74 and 75 allow any one of the RS-232(V.24) leads specified to be constantly monitored 
for an illegal condition. When the condition is detected, an INTERRUPT will occur that causes the 
program to enter into a specific diagnostic sequence. Only one lead should be tested for Functions 74 
and 75. These Functions remain active during the entire test unless cancelled. 

Function 76 cancels INTERRUPT Functions 74 and 75. 

See INTERRUPTS, FUNCTION 97. 

APPLICATIONS: 

1. Detection of Carrier Dropouts. 

2. Tracking "hits" of short duration on any control lead> 10 µsec. 

NOTES 

1. When the selected lead turns ON (Function 74), the next 
Function executed will be at STEP 59 of the last page. 

2. When the selected lead turns off (Function 75), the next 
Function executed will be at STEP 60 of the last page. 
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3.15.4 RS-232(V.24l CONTROLS AND DECISION GROUP 

JUMP IF LEAD = ON, FUNCTION 71 
JUMP IF LEAD-= OFF, FUNCTION 78 

LOAD-ENTER: 

DESCRIPTION: 

STEP 

N-1 

N 

PAGE DATA 

0-3 (XY) 

0-3 (ONE LEAD)* 

FUNCTION 

41 

77, 78 

*See Paragraph 3.15 for bit assignments. 

Functions 77 and 78 test the state of any one of RS-232(V.24) leads specified by the operator. 
Function 77 will cause the test to jump to a step designated by the preceding Function 41 if the lead 
is ON. Function 78 causes the test to jump if the lead is OFF. Only one lead should be tested for each 
Function 77 or Function 78. If the test condition is not met, the test advances to the next step. 

Note that provision is made to test a lead for either ON or OFF. This provides greater versatility in 
program test development. 

The step executes in 3 µsec. 

Refer to the general section on JUMP & TEST GROUP 4X (Paragraph 3.9). 

APPLICATIONS: 

1. Decisions in the test program can be used to select the most appropriate next test sequence. 

2. By combining Function 77 or Function 78 with a time delay measurement, a test may be set up 
to either jump if the lead is in the correct position within the specified time or continue 
recording the elapsed time if it is not. 

3. A program may contain two tests, and during operations, will select either test depending upon 
the status of a control switch. For example, when the RI control is patched to the DETECT 
Test Point. 
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3.16 TIMER GROUP 

80 Generate Time Delay 

81 Generate Time Delay 

82 Generate Time Delay 

01-99 Milliseconds 

0.01-0.99 Second 

0.1 ·9.9 Seconds 

83 Generate Bit Period Delay 0.1-99 Bit Periods 

84 Enter Time Out for Interrupt or Jump (Function 47-C3) 

Each of the Timer Functions causes the program sequence to Halt for the specified duration of time. 
The Function number will be displayed for the duration specified. 

Accuracy of the time delays is ±0.01% ± 3 µsec. 

The Bit Period delay is clocked from the same signal that appears at the RS·232(V.24) interface 
generated by the transmitter. 

The time delays are valuable to generate preset time thresholds by using the Jumps without the 
counter. 

Function 88 permits using the time to generate preset thresholds. 
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TIMER GROUP GENERATE TIME DELAY, FUNCTIONS 80, 81, 82 

LOAD-ENTER: 

STEP PAGE DATA FUNCTION 

N 00-99 80/81/82 

DESCRIPTION: 

Define the time delay using the bit switches in a two-digit BCD format. The program will wait the 
specified delay before proceeding to the next step. The three functions provide a range of time from 
1 msec to 9.9 seconds, as shown below: 

80 01-99 Milliseconds 

81 0.01-0.99 Second 

82 0.1-9.9 Seconds 

The specified time interval is selected by the operator, keeping in mind the location of the decimal 
for each of the "three functions. For example, a BCD 20 would provide a time delay as shown below: 

80 20 Milliseconds 

81 0.2 Second 

82 2.0 Seconds 

APPLICATIONS: 

1. The most common use of the time delay function is when simulating the modem tum-around 
time. After detecting ATS ON from the terminal the delay times out followed by CTS being 
returned to the terminal. When this type delay is introduced toward the CPU, a performance 
measurement can be made easily to determine the CPU error detection and error recovery 
software routine, when a delayed or no answer occurs from the modem. interface. 

2. Many time delays occur in any protocol and their introduction into a simulation vastly 
improves the authenticity of the test results achieved. A common delay often overlooked is the 
time after the last transmit character until the ATS is turned OFF. 

3. Time delay can be used for the audible ON-Time for alarm "beeps." 

4. Polling frequency can be adjusted by using an IDLE Delay time between polls. 
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3.16.2 
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TIMER GROUP GENERATE BIT PERIODS DELAY, FUNCTION 83 

LOAD-ENTER: 

STEP PAGE DATA FUNCTION 

N 0-3 00-99 83 

DESCRIPTION: 

At higher data rates, timing is more correctly related to data bit periods rather than absolute units of 
time. Function 83 is provided to generate bit delays based on transmit clock for counts up to 99 bits 
of delay. The bit is counted at the 50% or midpoint of the bit (when the clock pulse on synchronous 
circuits would sample the Bit). Function 83 may be used for "OFF LINE" tests "TERM" or 
"MODEM;" Function 83 is inoperative for "ON-LINE" test modes "TD/RD," "TD" and "RD." 

APPLICATION: 

In most Bl-SYNC systems the multidrop poll is terminated by an EOT character followed by 
"several" (3-6) mark bits followed by the next SYN character for addressing the first terminal on the 
network. This idle PAD is NOT a full (FF) 8-bit mark period and causes problems to some non-IBM 
terminals and Software. DTM-2 can therefore simulate the variable bit delay between EOT and the 
next poll. 

NOTE 

Operation of Function 83 requires transmit clock from DTM-2 
(Int Timing) or from modem or term in EXT. Test "TERM" 
requires clock on Pin 24; test modem requires clock on Pin 15. 

Send data group completes the step at the first bit of the last 
character; therefore, if bit delays are being added following a send 
character, the first bits of the delay will occur while the character 
is being transmitted, i.e. for 8 info bit character 7 bit delay will 
not appear as delay between characters. 
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TIMER GROUP ENTER TIMEOUT, FUlllCTION 84 

LOAD-ENTER: 

STEP PAGE DATA FUNCTION 

N 0-3 01-99 84 I 
DESCRIPTION: 

Function 84 starts a timer for a selected duration of 0.1 to 9.9 seconds as selected by the data. 

The timer continues to run even when the DTM-2 is proceeding through other test program functions. 

Function 84 completes in 3 µsec. 

Function 97 data QC must be used with Function 84 to cause an Interrupt to the program, when the 
specified time has elapsed. Function 47, Data C2 or C3 may be used to test the timer for elapsed time 
and set the appropriate flag. 

APPLICATION: 

1. For a polling and response test, where the polling continues for a specified time (even if NO 
response is received) use Function 84 to preset the time criteria. 

2. Bi-Sync protocols often time-out after 3 seconds when a polled terminal fails to respond. 

3. Function 84 must be executed as the step prior to Function 97 to ensure proper initialization 
of the timer. 
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3.17 COUNTER GROUP 

85 Advance Base Count 

86 Measure RTS-CTS Delay 

87 Counter Control for reset, duration, or Events 

*88 Jump if Counter is greater than data 

89 Record: Counter 

*Function 88 must be preceded immediately by Function 41. 

Additional Functions utilizing the counter are: 

47 Data (A.Y) Jump on Overflow 

47 Data (B.Y) Jump on End 

97 Data (0 A) Interrupt on Overflow 

97 Data (0 B) Interrupt on End 

The front panel .of the DTM-2 contains a versatile counter that can be controlled by the test program 
using Functions 85 through 89. 

In using these functions, the panel switches in the Counter Zone must be manually positioned to 
select the proper operational criteria. 

Note that Function 87 data (00) or (01) will cause the counter to reset regardless of the position of 
the counter selector switch. 

Program access to the counter is restricted to the two HIGH ORDER DIGITS for Jump comparison 
and Recording. Numbers 1 and 8 are the high-order digits for a reading of 182. 

The loop Functions 42, 43 can be used to multiply or divide the counter reading. The Counter will 
continue to Count after the OVFL light comes on. This permits higher resolution measurements by 
"throwing away the high order digits." 

Precision of the Counter time base for duration and frequency is± 0.01% (typically± 0.001%). 

The Counter is reset by the START Switch as well as Function 87 and the counter reset switch. 

It is wise to avoid using the counter in more than one mode in a single test until the operator is 
familiar with its characteristics. There is only one display; however, the Counter can be recorded into 
Results Memory to provide up to 1,024 stored counts. 
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COUNTER GROUP MEASURE RTS-CTS DELAY, FUNCTION 86 

LOAD-ENTER: 

STEP PAGE DATA FUNCTION 

N 0-3 00 86 

DESCRIPTION: 

Function 86 is a single function that automatically measures the time between RTS ON and CTS ON. 

Function 86 is to be used in the MONITOR mode. TD/RD only, since the function monitors both 
RTS and CTS. 

The front panel Counter Switches must be positioned to DURATION RTS-CTS (8X) and the 
appropriate time period range selected. Range of the counter may be selected from a maximum 
resolution of 10 µsec to a maximum count of 999 seconds. 

NOTES 

1. CTS must be OFF when RTS turns ON to start the 
measurement. 

2. The same measurement may also be achieved using this 
longer sequence: 

72 Detect ON RTS 

87 Start Timer 

72 Dectect 0 N CTS 

87 Stop Timer 

APPLICATION: 

Precise measurement of RTS-CTS delay with a single function. 

3-83 

86 
CTR 



87 OM842A 

CTR __ ~~~~~~~~~~~~~-
3.17.2 
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COUNTER GROUP COUNTER CONTROL, FUNCTION 87 

LOAD-ENTER: 

STEP PAGE DATA FUNCTION 

N 0·3 00, 01, 02, 03 87 

DESCRIPTION: 

Function 87 controls the Counter for measurement duration and event counts. Selection of the 
measurement is accomplished by placing the counter Zone panel switch in the DURATION (8XI 
position or event count position and using the DATA bits to select the appropriate action, either 
RESET, STOP or ADVANCE. 

DATA 00 RESET - Resets the Counter to zero, for any mode selected. This is useful when the 
counter is panel selected to measure any other signal such as Frequency, BCC in 10X Error rate when 
an END or OVFL signal from the counter occurs. 

DATA 01 - RESET TO 0 AND START (Timer Duration Measurement) - Resets counter and starts 
the accumulation of time duration at a rate selected by the Counter Zone Switch in milliseconds, 
seconds, etc. 

DATA 02 - STOP TIMER - Stops the duration measurement initiated by data 01. The Counter 
reading will be maintained until it is reset. 

DATA 03 -ADVANCE COUNTER BY ONE EVENT - Each occurence of the Function will add · 
one count when the Counter Zone Switch is in the EVENTS (BX) or EVENTS X 10x positions. 

NOTE 

The reset operation clamps the counter circuit for 10 µsec 
thereby limiting its resolution to 10 µsec. 

APPLICATIONS: 

1. Reset is useful to reinitialize the count for each error rate test. 

2. Duration is useful for determining actual delay times on operational circuits. 

3. Event Counts can be used to display the number of loops through which the test has 
progressed. 

4. Event Count is useful to count the number of characters received or transmitted by manually 
setting the counter dial to the COUNTER TEST POINT - EVENTS COUNT position and 
manually patching the TX or TX Sync test points to the COUNTER +IN test point. 

5. Duration is useful to determine actual service time or Queue to each terminal. 
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COUNTER GROUP JUMP IF COUNTER IS GREATER THAN DATA, FUl\ICTION 88 

LOAD-ENTER: 

STEP PAGE DATA FUNCTION 

N-1 0-3 XY 4·1 

N 00-99 88 

DESCRIPTION: 

Function 88 permits comparison of a selected two-digit data number with the TWO HIGH ORDER 
DIGITS of the counter. Function 88 tests the counter and if the counter digits are numerically 
greater than the data digits, the program will jump and continue at the step preset by the preceding 
Function 41. Function 88 is totoally independent of the type of measurement being performed. It 
may be Time, Events, or Errors being counted. 

NOTES: 

1. Function 88 must be immediately preceded by Function 
41. 

2. The Low-Order digit of the counter is disregarded (not 
recorded). 

3. Where desired, Function 47 can be used to test either the 
OVFL or END indicators. 

APPLICATIONS: 

1. Thresholds for RTS-CTS delay that can cause excessive delays may be detected and recorded 
into results memory. 

2. Thresholds can be set for excessive block or character error rates and the actual number 
encountered, recorded into results memory. 
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CTR __ ~~~---------~~~~~~-
3.17.4 
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COUNTER GROUP RECORD COUNTER, FUNCTION 89 

LOAD·ENTER: 

STEP PAGE DATA FUNCTION 

N 0-3 00 89 

PLAY: 

STEP PAGE DATA FUNCTION 

z 0-F XY 89 

DESCRIPTION: 

Function 89 will cause the two HIGH ORDER DIGITS (first two digits). on the counter to be 
recorded into results memory. 

APPLICATIONS: 

1. Acquisition of on-line performance characteristics such as actual block error rate. By using 
Function 88 to test for a preset criteria, only the excessive Error rate is recorded. 

2. Counter obtained data may be stored in results memory as an on-line source of system 
performance, which may then be transmitted from the results memory to a central site for 
reduction purposes. 
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3.18 AUTO PANEL GROUP 

90 ENTER SYN CHAR 

91 A(SYNC), INFO BITS, PARITY 

92 BIT RATE 

93 TEST MODE, EIA/MIL, EXT CLOCK, CONTROL EIA 

Other Functions which relate to the operation of the Front Panel Controls are: 

00 HALT 

07 Record Bit Switch 

35 Record Latch Mode (Mon Sigs Out) 

56 Parity Bit Mode 

7X All 70 Series Functions 

The Auto Panel Functions permit the test Program to control the DTM-2. The capability of 
automatically P.rogramming the controls eliminates setup errors and permits simplified operation by 
untrained operators. 

Controls are restored to manual operation by operating the START Switch or when the RUN LED is 
OFF. 

Once Functions 90, 91, 92 and 93 are used in a test, control may not be restored to the panel 
switches during the program. 
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AUTO PANEL GROUP ENTER SYN CHARACTER, FUNCTION 90 

LOAD·ENTER: 

STEP PAGE DATA FUNCTION 

N 0·3 (Character) 90 

DESCRIPTION: 

Function 90 will permit the program to enter the SYN character. 

Function 90 may be used repeatedly to change the SYN character in the program. 

Once Function 90 is used in a test program, control is taken away from the Enter SYN BITS Panel 
Switch until the test is terminated and the DTM-2 is returned to the LOAD mode. · 

NOTE 

The .character entered by Function 90 is deleted by the BCC 
claculation performed by Function 38. The character to be 
deleted from the BCC calculation may be changed in the 
program. 

APPLICATIONS: 

1. Stored tests that are to be used as reference standards for operational system checks can reduce 
opportunities for operator error by using Function 90 to enter the SYN bits. 

2. A Stored test can be programmed to automatically search for the correct SYN character by 
using Function 90 to Enter several potential codes. When the correct SYN code permits the 
DTM·2 to get into SYNC, the output message can clearly inform the operator. 

NOTE 

Function 90 must be used with Interview in FDX. When using 
Interview in FDX (only in FDX), PRIOR to DTM·2 SN C Series. 
Refer to Interview manual for loading SYN Character. 
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AUTO PANEL GROUP A(SYNC), INFO BITS, PARITY, FUNCTION 91 

LOAD-ENTER: 

STEP PAGE DATA FUNCTION 

N 0-3 (Code 91) 91 

DESCRIPTION: 

Function 91 permits the program to control/override three of the Data Format panel 
switches: ASYNC-SYNC, INFO BITS, PARITY. 

When ANY switch is to be controlled, All Switches associated with Function 91 must be controlled in 
the same step. Function 91 cannot be used to selectively control only one of the 3 switches. 

CODE 91 

x y 

8 7 6 5 4 3 2 

ASYNC: 1 STOP 0 0 z z z z 0 0 

ASYNC: 2 STOP 1 0 z z z z 0 0 

SYNC 0 z z z z 0 0 

INFO BITS 5 z z 0 0 z z 0 0 

6 z z 1 0 z z 0 0 

7 z z 0 z z 0 0 

8 z z z z 0 0 

PARITY NONE z z z z 0 0 0 

PARITY ODD z z z z 0 0 0 0 

PARITY EVEN z z z z 0 0 0 

1 RECEIVE SYNC z z z z z z 0 

NOTES 

1. Z indicates a selection must be made to complete the 
instruction of the DTM-2. 

2. ASYNC 2 STOP selects 1.5 stop bits for 5 info Bit code 
only. 

3. Bit 1 provides program selection of 1 or 2 receive Sync 
Characters. Data 0 for Bit 1 resulst in 2 sync characters for 
receive. If the Internal Switch selects 2 SYN, the FUN 91 
will select 1 SYN. If the Internal Switch selects 1 SYN, 
FUN 91 is ignored (for SYN control). This subfunction (Bit 
1) applies only to Serial "F" and later. 
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3.18.2 

3-90 

AUTO PANEL GROUP A(SYNC), INFO BITS, PARITY, FUNCTION 91 (Cont'd) 

APPLICATIONS: 

1. EBCDIC, SYNC use HEX 78 to select SYNC, INFO 8, PARITY NONE, 2 SYNC characters. 

8 7 6 5 

0 1 1 

(7) 

4 3 2 1 

0 0 0 

(8) 

2. ASYNC, ASCII, ODD PARITY use HEX (10) to select ASYNC: 1 STOP, INFO 7, PARITY 
ODD. 

8 7 6 5 

0 0 0 

(1) 

4 3 2 

0 0 0 0 

(O) 
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3.18.3 AUTO PANEL GROUP BIT RATE, FUNCTION 92 

LOAD-ENTER: 

STEP PAGE DATA FUNCTION 

N 0-3 (Code 92) 92 

DESCRIPTION: 

Function 92 controls/overrides the Bit Rate Switch in the Data Format Zone of the panel. 

Multiple speed changes can be used within the same program. 

CODE 92 

(Hex) 

INTOSC 00 

50 Baud 10 

75 Baud 20 

110 Baud 30 

134.5 Baud 40 

150 Baud 50 

300 Baud 60 

600 Baud 70 

900 Baud 80 

1.2 KBaud 90 

1.8 KBaud AO 

2.4 KBaud BO 

3.6 KBaud co 
4.8 KBaud ,DO 

7.2 KBaud EO 

.9.6 KBaud FO 

The Baud clocks are not reset when a new Function 92 is activated. 

NOTE 

For INT OSC operation, Refer to Table 2•9. 

APPLICATIONS: 

1. Preprogramming the baud for testing a specific terminal or system. 

2. AUTO BAUD operation of the newer modems and terminals can be treated. One example is to 
generate Synchronous signals at 2400 bps for several characters and then shift the speed to 
9600 bps. 

.......... 

NOTE 

EXT Clock selection (either by front panel controls or by use of 
Function 93) overrides Bit Rate selection by Function 92. 
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AUTO PANEL GROUP TEST MODE, EIA/MIL, EXT CLOCK, CONTROL EIA, FUNCTION 93 

LOAD-ENTER: 

STEP PAGE DATA FUNCTION 

N 0-3 (Code 93) 93 

DESCRIPTION: 

Function 93 permits the program to control or override four of the Data Format panel switches as 
follows: 

• TEST Selector Switch - Permits selection of TD/RD, TD or RD, TERM, or MODEM. 

• BIT RATE Selector Switch - Permits selection of INT or EXT Clock. 

• CONTROL EIA/OFF Toggle Switch - Permits selection of either position. 

• EIA/MIL Toggle Switch - Permits selection of either position. 

NOTES 

1. When EXT CLK is selected, Function 92 is disregarded. 

2. When any function is to be controlled, all switches 
associated with Function 93 must be controlled. Function 
93 cannot be used to control only one of the four above 
functions. All eight bits associated with the function must 
be set to control all four parameters as follows: 

POSITION 

TD/RD 

TD 

RD 

TERM 

MODEM 

INT BIT RATE 

EXTERNAL CLOCK 

OFF (NORMAL) 

CONTROL EIA 

EIA 

Mil 

CODE 93 

(X) 

8 7 6 5 

0 

0 

0 

z z z z 
z z z z 

z z z z 
z z z z 

z z z z 
z z z z 

(Y) 

4 3 2 

z z z 
z z z 
z z z 

1 z z z 
0 z z z 

z 1 z z 
z 0 z z 

z z 1 z 
z z 0 z 

z z z 1 

z z z 0 
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OM842A 

TEST MODE, EIA/MIL, 
EXT CLOCK, CONTROL EIA, F.UNCTION 93 (Cont'd) 

Note that ALL 8 bits MUST be selected to retain the Correct Modes for ALL FOUR panel switches. 

"Z" in the Code above indicates a "1" or "o" as required for the other switches. 

Examples: 

1. Program is to TEST MODEM, EXTERNAL CLOCK, OFF control EiA, EIA. 

(X) 

8 7 6 5 

Hex Code= F3 

IV) 

4 3 2 

0 0 
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3.19 PERIPHERAL CONTROLLER GROUP 

I 94 Peripheral Controller I 
Function 94 is used to control peripheral equipment by controlling outputs or detecting inputs at 
the auxiliary interface. Details of how this is accomplished are described in Paragraph 3.19.1. 

The following table summarizes the Function 94 DATA selectors available; and the diagram below 
illustrates this function pictorially. 

OUTPUTS: SET TO "1" OR "O" 

x 

0-7 assignable by the user, de­
pending on the peripheral 
equipment 

y 

0 output set to "O" 

output set to "1" 

INPUTS: JUMP= "1" OR "O" 

x 

0-7 assignable by the user 

y 

2 jump if input = "O" 

3 jump if input= "1" 

OUTPUTS: SELECTED 

x 

5, 6, or 7 only 

5, 6, or 7 only 

5, 6, or 7 only 

5 and 6 only 

7 only 

5, 6 and 7 only 

5, 6 and 7 only 

5 only 

6 and 7 only 

5, 6 and 7 only 

y 

8 thru (Set to "o" or "1 ") 

9 RD Status 

A RLSD Status 

B Detect Test Point Status (Flags 5 and 6) 

B Detect Test Point Off latched (Flag 7) 

C Detect Parity Error 

D Time delay - 1 ms, 10 ms, 100 ms 

E Pulse 900 ns (Flag 5) 

E Unassigned 

F Input 5, 6, 7 
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3.19 PERIPHERAL CONTROLLER GROUP (Cont'd) 

Other Functions associated with peripheral devices are: 

X=0-7 

70/71 Turn ON/OFF Bit 1 Alarm 

70/71 Turn ON/OFF Bit 2 Control Test Point* 

72-78 Detect ON/OFF Bit 1 

72-78 Detect ON/OFF Bit 2 Detect Test Point* 

*These signals also appear as TTL logic signals at the 
AUX interface. Refer to AUX l/D Manual, SI 842. 

8 LATCHES 

Y= 0-1 
sEf 
1 OR 0 
~ 

RNAL INTE 
SIGNA LS 

Y=9 -E 

Y= 2,3 

VIP JUf. 
TE 

LOGIC 
ST..--

0 
1 
2 
3 
4 
5 
6 
7 

~ 

~ 

\.. 

~ 

x = 5, s, 7 
Y=B-F 
3 SELECTORS 

... J 
--i _, 

-.."1 
... 8 --.. 

9 
.. 

A ---.. 
B ... .... ..... c _,. 

... D 1--
E 

~ F 1--1 

FLAGS 5, 6, 7 

AUX 1/0 

I 
! _. 
1--" 
I 
I 
I 
I 
I 
I 
I 

...... --
... 
~ 

... --
I 
I 
I 
I 
I 
I 
J --. 

OUTPUT 
FLAGS 
0, 1, 2, 3, 4 

OUTPUT 
FLAG 5 

FLAG 6 

FLAG 7 

' 
INPUT 
FLAGS 
0-7 
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PERIPHERAL CONTROLLER GROUP PERIPHERAL CONTROLLER, FUNCTION 94 

LOAD-ENTER: 

STEP PAGE DATA FUNCTION 

N 0-3 (XY) 94 

DESCRIPTION: 

Function 94 is the single function in the peripheral controller group. It is used to control output 
signals to the auxiliary interface (AUX CONNECTOR). and to detect input signals from peripheral 
equipment. 

Function 94 services a 16-wire interface at the Auxiliary Connector. There are eight leads at the 
Auxiliary Interface assigned as outputs, and eight assigned as inputs. 

The electrical characteristics of the signal interface are TTL-compatible. Each output signal is 
provided by a 74LS Driver; input signals drive one 74LS load, except that input leads designated by 
Flags 5, 6, and 7 .present two 74LS loads. 

Outputs 

The eight output leads are designated by Flags 0 through 7. For a Data XY, the X-digit is set to select 
one of these flags. The Y-digit is set OFF ("O") or ON ("1"). 

NOTE 

Operation of the START pushbutton initializes ALL OUTPUTS 
to 0. 

Inputs 

When the Y-digit is set to 2 or 3, the program detects one of the eight input leads which has been 
designated 0-7 by the X-digit. These are eight different leads. The program will jump if there is a logic 
0 signal on the lead for Y = 2. For Y = 3, the program will jump if there is a Logic signal on the lead. 

Assigned Outputs 

For three of the eight output flags X = 5, X = 6, or X = 7, the Y setting of 8 through F will assign one 
of several internal DTM signals to the respective output lead. The internal signal will then be 
"hard-wired" to the peripheral device, and will require no further program control. This eliminates 
the need for the program to continue turning the leads ON and OFF in response to rather 
commonly-used criteria. 

APPLICATIONS: 

Data 59 can be used to reverse image on a CRT Display (X = 5 is reverse image) when the Receive 
data lead in ON, or "1." (Y = 9 is RD Status.) 
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PERIPHERAL CONTROLLER GROUP PERIPHERAL CONTROLLER, FUNCTION 94 (Cont'd) 

Y = 8 "THRU" 

This assignment restores that assignable output to the SET 1, SET 0 mode. When a flag is "set", e.g. 
51, the selector assignment is cancelled. Y = 8 is not required to be used in the program because 
where the flag is set to "1" or "O," the assignment is cancelled automatically. 

Y = 9 "RD STATUS" 

When data is received on the RD lead of the RS-232(V.24) interface, the output is a "1." 

This can be used as a CRT display enhancement to reverse all images produced by the data on the RD 
lead. USE ONLY in TD/RD mode. 

Y =A "RLSD" 

This assignment causes the output lead to generate a "1" which is coincident with the R LSD lead 
turning OFF. This can be used to control the CRT to produce Reverse Image or Low Intensity in 
response to the condition of the RLSD lead. In this manner, it is easy to distinguish between 
displayed Transmit and Receive signals. 

Y = B "DETECT TEST POINT" (Flags 5 and 6) 

When a +12-volt signal is detected at the Test Point, the output is a "1." 

This can be used to assign the CRT Reverse to Test Point control. With the Test Point patched to the 
RLSD lead, Receive data will be displayed by the CRT in REVERSE (Black on White). 

Y = B "DETECT POINT OFF LATCHED" (Flag 7 Only) 

When a transient OFF (+ To-CHANGE) is sensed by the Detect Test Point during a character, the 
output signal remains "1" until the complete character is clocked into the external device. 

Using Function 94, Data 7A, with the DET Test Point patched to the RLSD lead, a CRT display 
(INTERVIEW) can be caused to blink any character with a carrier drop-out. 

Y = C "PARITY ERROR" 

This assignment causes the output lead to generate a "1 ", coincident with a character containing a 
parity error. The PARITY switch must be set to EVEN or ODD, as required. This assignment can be 
used to generate a CRT Display enhancement, such as a Reverse Image, Blink, or Low Intensity for 
displaying a character with a parity error. 

Y = D "1 mSec, 10 mSec, 100 mSec" 

This assignment causes the respective output lead to generate timing signals with periods of 1, 10 or 
100 mSec. For example, the output will be "1" for 5 mSec and OFF for 5 mSec when the period is 
set to 1 0 mSec. 

This can be used to provide a clock or general timing signal to an external time base, tape drive, or 
audible alarm. 
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PERIPHERAL CONTROLLER GROUP PERIPHERAL CONTROLLER, FUNCTION 94 (Cont'd) 

Y = E "PULSE 900 ns" (Flag 5 Only) 

When Function 94, Data 5E is executed, a single 900-nSec positive pulse is generated on the assigned 
lead. This is useful since many external or peripheral devices require a pulse for start, initialize, 
restart, etc. 

The program step produces the pulse with just one step, whereas seperate ON-OFF steps would 
require two steps to produce a 3 µsec pµ. 

Y = E UNASSIGNED (Flag 6, 7) 

Two signals may be custom assigned for special purposes. 

Y = F INPUTS 5, 6, and 7 

These outputs are connected to the respective assigned inputs. This function permits looping a signal 
from an external device back to itself in such a way as to permit the INTERSHAKE to monitor the 
signal using Data Y = 2 or Y = 3. 
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3.20 RECEIVE SYNC GROUP 

95 SYNC SEARCH 

DESCRIPTION: 

Function 95 may be used in either (or both) of two ways, for AUTO SYNC or SYNC SEARCH. 

With AUTO SYNC enabled, the INTERSHAKE II receiver will continually search received data for a 
sixteen-bit synchronization pattern for 2 SYN (or 8 bit Pattern for 1 Syn Mode). When the pattern is 
detected, the receiver automatically assumes synchronization with the received data. 

Auto Sync is enabled by setting "X" data character. It is disabled by setting the "X" character to "O" 
(all zero). 

SYNC SEARCH causes the I NTERSHAKE II to lose synchronization automatically, and initiate a 
search for a synchronization pattern when either of two specified conditions are met: 

1. A change in direction of data, from TD to RD or vice versa. (Only when in TD/RD 
mode.) 

2. Detection of a selected number of pad characters, either all marks or all spaces. 

For Y = 0 data, the Receiver will lose synchronization when data changes direction, and eight 
consecutive idle mark or idle space (PAD) characters. 

*For Y = 1 through 7, the Receiver will lose synchronization when the data signal changes direction 
or when a selected number of pad characters are received. 

NOTES 

1. Function 95 is operative only in the SYNC Mode. 

2. When operating in the SDLC or ADCCP Mode, Function 95 
AUTO SYNC must be used. 

3. The START switch initializes the INTERSHAKE II to the 
Data 00 condition (Auto-Sync OFF, Sync Search on 
TD/RD change of signal direction, or 8 idle mark pad 
characters). 

4. It is generally good practice not to use AUTO SYNC when 
the internal switch is used to select only one Sync character 
since the probability of receiving an "accidental" SYN 
character in the data stream is quite high. 

5. When using AUTO SYNC with the INTERVIEW CRT 
Display, and there is a short PAD (less than eight bits) 
between the end of one message and the SYN characters of 
the following message, two garbled characters may be 
displayed. These characters are the two SYN characters 
skewed by the short PAD bits before the receiver is 
resynchronized. 
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3.20 RECEIVE SYNC GROUP (Cont'd) 

APPLICATIONS: 

1. Efficient use of a CRT display or Results Memory for only data of interest. The receiver is quiet 
when it is out of synchronization, and will not output characters to a CRT or Results Memory. 
By using one PAD character to unsynchronize the receiver, the number of extra PAD characters 
is eliminated from the CRT or Results Memory. 

2. For protocols using less than a full eight-bit pad character for idle time, the INTERSHAKE will 
automatically resynchronize upon receipt of a SYN character. For example, a poll may contain 
SYN SYN EQT (5 bits idle) SYN SYN ADDRESS ... With Function 95, synchronization 
would occur automatically when the second set of SYN characters are received thus eliminating 
the need to search the memory manually slipping a bit at a time to recover the data. 

NOTE 

For SERIES F and later the digits Y = 1 to Y = 7 have been 
modified to permit inhibiting the out sync on Pads altogether. 

Function 95 with Bit 1 = Mark will now disable the idle pad character deletor from causing the 
receiver to go out of SYNC. 

FUNCTION 95 

XO Sync Search After 8 Pad/Null Characters 

*X1 Idle Sync Search Disabled 

X2 Sync Search After 2 Pad/Null Characters 

X4 Sync Search After 4 Pad/Null Characters 

X6 Sync Search After 6 Pad/Null Characters 

*Changed defi~ition. 
X3, X5, X7 are deleted. 
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RECEIVE SYNC GROUP SYNC SEARCH, FUNCTION 95 

LOAD·ENTER: 

STEP PAGE DATA FUNCTION 

N 0-3 (XY) 95 

DESCRIPTION: 

Function 95 Data 10 is normal: out of SYNC with COS or 8 PAD (FF or 00) characters, however, 
function will also cause the DTM to go out of SYNC whenever the step is executed. This may be 
useful where it is desired to cause DTM to go out of SYNC and stop displaying CRT data until a new 
SYNC condition occurs. Any data combination with Function 95 causes DTM to go out of SYNC. 

It is generally a good practice not to use AUTO SYNC when the internal switch selects ONE SYN 
character. 

When using AUTO SYNC with the CRT and there is a short PAD (less than 8 bits) between the end of 
one message and the SYN characters of the next message, two garbage characters may be displayed. 
These characters are the two SYN characters skewed by the short PAD bits before the receiver is 
resync'd. 

Y = SYNC SEARCH 

Y = 0 conditions the DTM-2 receiver to go out of SYNC when data changes signal (COS) direction 
from TD to RD or RD to TD, or when 8 consecutive Idle Mark of Idle Space characters (PADS) are 
received. 

Y = 1 through 7 conditions the DTM-2 receiver to go out of SYNC for COS or the selected number of 
PADS (1 through 7) .. 

APPLICATION: 

Efficient use of the CRT display or Results Memory for only the data of interest; e.g., the receiver is 
"QUIET" when it is out of Sync and will not output characters to a CRT or to Results Memory. By 
using one PAD to send the receiver OUT OF SYNC, the number of extra baggage PAD characters is 
eliminated from the CRT or Results Memory. 

NOTE 

DTM will go out of SYNC any time 8 or more consecutive 00 or 
FF characters are detected. There are cases where this is 
intolerable, for instance if NUL (00) is used as a filler character in 
a message, count of eight 00 or FF can be disabled by removing 
A74LS191 IC on the top wire wrap board at location "B D 30." 
"B D 30" is the second D left to right, down to number 30. When 
this IC is removed, "out of SYNC" will be initiated whenever 
change of state (COS) or Function 95 is executed. 
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3.21 SDLC - RECEIVE DELAY GROUP 

96 SDLC 

RECEIVE INPUT DELAY 

Function 96 is more easily considered as TWO independent functions as determined by the X and Y 
data. 

SDLC operation requires special consideration and Function 96 must be used to preselect the correct 
SDLC mode. 

NOTE 

That the .compatible protocol of ADCCP is sufficiently similar as 
to be controlled by DTM-2 in the same manner. 

RECEIVE INPUT DELAY extends the flexibility of the DTM-2 to delay a received signal a 
predetermined amount (number of bits) until the DTM-2 is capable of thoroughly analyzing the 
received data. Maximum delay length is 512 characters (8 bit), or 4,096 bits. 

SDLC GROUP SDLC/ADCCP, FUNCTION 96 

LOAD-ENTER: 

STEP PAGE DATA FUNCTION 

N 0-3 (X) 96 

DESCRIPTION FUNCTION 96 DATA (X): 

SDLC modes condition the transmit data stream by inserting (stuffing) "O" bits where required to 
prevent more than five (5) consecutive 1 bits. 

The Received data stream is also processed to delete (destuff) the "extra" 0 bits prior to its 
presentation to the DTM-2 receiver circuit. 

Provision is made to inhibit the transmitter "o insert" circuit to permit sending the frame character 
Hex 7E which must contain 6 consecutive 1 bits. 

Function 47 data E2 or E3 is used to test the receiver frame detect circuit before the "O" is 
destuffed. 

DATA X = 0 SDLC Modes OFF 
DATA X = 1 SDLC Mode ON 
DATA X = 5 SDLC Mode ON (inhibit "O" insert) 
DATA X = 3 SDLC/NRZI ON 
DATA X = 7 SDLC/NRZI ON (inhibit "O" insert) 

The NRZI circuit is enabled with data X = 3 and 7 for cases where the SDLC signal is sent over a 
communication channel without the clock and an alternating pattern is used to provide sufficient 
transitions to enable clock to be derived from the data. Some Systems refer to this as ASYNC SDLC. 

APPLI CA Tl ON: 

See Application Note on SDLC in Appendix E. 
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RECEIVE DELAY GROUP RECEIVE INPUT DELAY, FUNCTION 96 

LOAD-ENTER: 

STEP PAGE DATA FUNCTION 

N 0-3 (Y) 96 

DESCRIPTION: 

Function 96 (data Y) inserts a shift register delay between the RS-232(V.24) interface receive data 
and the receive processing for logic in the DTM-2. 

A duplicate delay is also inserted between the DETECT test point and the processing !ogic in the 
DTM-2. 

In SYNC mode this delay has 6 selectable taps: 

Data Y = 0 Zero delay 
Data Y = 1 64 bits 
Data Y = 2 128 bits 
Data Y = 3 1024 bits 
Data Y = 4 2048 bits 
Data Y = 5 3072 bits 
Data Y = 6 4096 bits 

In the ASYNC mode the delay is clocked at 16 times the bit rate to provide the following 6 selectable 
taps: 

Data Y = 0 Zero delay 
Data Y = 1 4 bits 
Data Y = 2 8 bits 
Data Y = 3 64 bits 
Data Y = 4 128 bits 
Data Y = 5 192 bits 
Data Y = 6 256 bits 

Sampling at 16 times per bit will accurately reproduce a nonclocked ASYNC signal into the receiver. 

NOTES 

1. In ASYNC that the delay bits include Start, Stop, and 
IDLE Mark periods. 

2. In Loop-Back or Self-Monitor applications, the delay must 
be inserted prior to transmitting. 

APPLICATIONS: 

1. CRC loopback Block error rate tests where the delay selected is longer than the block 
transmitted (maximum length 512 characters SYNC). This type test can operate with HDX or 
FOX modems. Using the same size blocks and the same CRC polynomial as the system will 
yield an Error rate measurement that duplicates exactly the system operation. 

2. Five different analyses of the same receive data (e.g., less than 128 characters) can be obtained 
by starting at 0 delay, testing, then selecting the 1024 delay tap and performing another type 
analysis, then selecting the 2048 delay tap and performing a third type analysis followed by the 
3072 tap then the 4096 tap last. 

3. Since the Detect Test Point is also delayed, its status can also be analyzed accurately to within 
the time of the associated data bit. 
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3.23 INTERRUPTS GROUP 

97 Interrupts 1. 
Other Interrupt related Functions: 

09 Record Interrupt Step 

19 Enter Interrupt Character 

74 Interrupt RS-232(V.24) ON 

75 Interrupt RS-232(V.24) OFF 

76 Cancel Interrupt 74 and 75 

84 Enter Interrupt Time Out 

98 (01) Restart at Interrupted Step 

An Interrupt permits the operation of various test program functions proceed normally until a 
PRESELECTED criteria is automatically detected. The function in process at the time an Interrupt 
occurs is preempted immediately and is not permitted to complete. 

The step containing the Interrupted Function is stored automatically so the program can restart 
(Function 98) there (often without causir;ig any evidence of an Interrupt; however, provision is made 
to Record the step (Function 09) which was interrupted for later analysis). 

The Interrupt is identified and forces the test program to a predetermined step. The predetermined 
step identifies the source of the Interrupt. This process is called a VECTORED Interrupt. 

There are 5 Vectored Interrupt locations preassigned in the Program Memory. Usually a Function 40 
(JUMP) is located in each Interrupt location to direct the test program to continue with a specific 
analysis pertaining to which Interrupt occurred. 

After the Interrupt is so SERVICED, the program usually restarts at the interrupted step. 

Vectored interrupt locations are at the "End" of the test program memory so they can be quickly 
accessed; e.g., by stepping DOWN from Step 00 Page 0 to Step 63 Page 1 and again to Step 62 Page 1, 
Step 61 Page 1, etc. 

Good programming practice suggests using care in activating more than one Interrupt at a time 
(however, in case of conflict the highest priority is assigned to the highest Vectored Step; e.g., 63 
down to 59). 

Remember to disable all enabled Interrupts when in the process of servicing an Interrupt.The DTM-2 
will only restart at the most recent Interrupt Step; i.e., it cannot keep track of servicing more than 
one Interrupt at a time. 

START initializes all Interrupts OFF: 
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3.23 INTERRUPTS GROUP (Cont'd) 

j 

*Of major importance is the time required to service an Interrupt and return to the test step that was 
interrupted. For the case of servicing the Interrupt by counting the Interrupt as an event, recording 
the Interrupted step, then returning to the Interrupted step: 

STEP PAGE DATA FUNCTION ---
63 70 40 (70 represents Step 00 Page 1 ) 

00 03 87 EVENT COUNT 

01 00 09 Record Int Step 

02 03 98 Restart at Int Step 

N x x z Interrupted Step 

Five steps require 15 µsec or only 7 percent of one bit at 9600 baud. 

*Returning to any multiple count function will reinitiate the Function at a Count of 0. For 
example: Returning to an interrupted step with a 60 through 67 Function will cause the message to 
restart at the first character. Returning to timer Functions 80 through 83 will cause the time to begin 
at 0 again. 
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INTERRUPTS GROUP INTERRUPTS, FUNCTION 97 

LOAD-ENTER: 

STEP PAGE DATA FUNCTION 

N 0-3 (XY) 97 

DESCRIPTION: 

Functions 97 controls 3 of the 5 Vectored Interrupts. (Functions 74 and 75 control the other 2.) 

RESULTS MEMORY - Vectors to Step 63 last Page. 

Data 00 

Data 01 

Disable 

ENABLE MEMORY FULL INTERRUPT. 

As soon as the results memory has completed writing into the last location No. 1023; i.e., Step 63 
Page F, the interrupt occurs. Note: If the writing started at Step 00 Page F the Interrupt will occur 
after 64 locations have been written into. The Interrupt will also occur after the Results Memory has 
been READ at location No. 1023 as when transmitting from Results Memory! 

Step 63 of the last page should contain either Functions 00, 99, 98 or 40. 

APPLICATIONS: 

1. Use the memory Interrupt to terminate a test when the memory is Full. This leaves Results 
Memory location 0 (Step 00 Page O) as the very start of the test data and analysis can begin 
there. 

2. Since the CRT Screen (Interview) contains 1024 characters (same size as the results memory), 
ceasing the test on Memory Full will also Freeze the CRT screen when it is full also. By starting 
at a preset page or step in Results Memory any fixed number of characters can be selectively 
displayed on the CRT. 

CHARACTER INTERRUPT - Vectors to Step 62 last page 

Data 

Data 

02 

03 

Disable 

CHARACTER INT ENABLE 

Function 19 stores the character to be detected as an interrupt into a comparator. Data 03 enables 
the output of the comparator to generate an Interrupt. 

Step 62 last page should contain either Functions 99, 98, or 40. 
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INTERRUPTS GROUP INTERRUPTS, FUNCTION 97 (Cont'd) 

APPLICATION: 

When transmitting the receiver is awake looking for the Function 19 Interrupt character. There are 
several protocols that will respond with an ACK or NAK to a message during the next message. 

INTERRUPT GROUP 8-F - Vectors to Step 61 last page 

Data 08 Disable 09-0F 

·Data 09 Parity Error 

Data OA OVFL counter 

Data OB End counter 

Data oc TIMEOUT (Function 84) 

Data OD OUT OF SYNC 

Data OE FRAME DETECT (SDLC 7E) 

Data OF IDLE (SDLC FF) 

One of these seven can be selected as an Interrupt (and disabled by 08). The Selection can be changed 
without an intervening 08 disable. 

APPLICATIONS: 

09 - Parity Error. Recording characters with Parity Errors can be easily accomplished by servicing 
the PE Interrupt with a Function 36 Record Current Character then returning to the Interrupt Step 
with Function 98 data 03. 

OA - OVFL Counter. When the Front Panel Counter overflows an Interrupt can be serviced by using 
Function 07 and recording a data pattern indication of an OVFL condition after which the counter 
can be reset and the count recorded when the END Interrupt occurs. 

OB - END Counter. To Record the BCC error rate an Interrupt on END will be serviced by 
recording the counter followed by a counter reset Function 87 (03) and continuing until a memory 
Full Interrupt Stops the test. The Results Memory will then contain 1024 measurements of BCC error 
rate that can be transmitted to data collection terminal or CPU. 

OC - Timeout. Response time criteria is important and if a response does not occur within the 
preset time (and the Timeout Interrupt is disabled) the Timeout will interrupt the program. Such an 
Interrupt might then wait for the criteria and continue measuring the delay. When the criteria is met 
the actual excessive delay can be recorded into Results Memory. Function 84 is used immediately 
prior to Function 97 to initialize (the timer to the) 0.1 - 9.9 second range. 
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INTERRUPTS GROUP INTERRUPTS, FUNCTION 97 (Cont'd) 

OD - Out of SYNC. Counting of characters in a block must stop when the receiver goes out of Sync. 
Such a test would recycle through a simple sequence as follows: 

00 00 41 Preset jump ] 
Waits for In-Sync Condition 

01 03 47 Jump if Out Sync 

02 OD 97 Enable Out Sync 

03 01 14 Wait one Character loop 

J 04 03 87 Event Count Loop Loop 

05 03 40 Jump to Step 03 loop 

61 P1 00 99 Stop at Vectored Int Step. 

OE - Frame DET. SDLC Modes utilize the Frame Det to automatically indicate the Frame or Flag 
character ending the message. See I NTERSHAKE Applications for SDLC programs. 

OF - Idle (SDLC FF). Detects an "abort" condition on an SDLC circuit. 



3.24.1 

OM842A 

3.24 END GROUP 

98 RECYCLE/RESTART/SKIP 

99 Stop 

Another Function useful in determining the status or progress of a test as it is being Run: 

00 Halt 

After a test has run through its intended step sequence (or an Interrupt service routine is complete), 
the operator has two basic choices: CONTINUE the test or STOP. 

When continuing the test, it is necessary to specify where the test is to continue. 

END GROUP RECYCLE/RESTART/SKIP, FUNCTION 98 

LOAD-ENTER: 

DESCRIPTION: 

STEP PAGE DATA FUNCTION 

N 0-3 00 

01 

02 

03 

98 

00 Restarts the test at Step 00 Page 0 in the same manner as operating the ST ART Switch 
EXCEPT circuits are NOT initialized as when the Start Switch is actually operated. 

NOTE 

Flags (Function 47) usually must be reinitialized to zero when a 
test is recycled. 

01 Restarts the test at the Interrupted Step. 

02 Skips the step, also referred to as NO-OP. Good practice suggests using many of these 
every few steps during program development. They are transparent to the program 
(require only 3 µsec each) and reduce the rewrite time to insert steps later. Simply put 
the necessary Function in place of the Skip Step. 

03 Initializes start CRC calculation for SDLC only. Refer to application notes for SDLC in 
Appendix E. 
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END GROUP STOP, FUNCTION 99 

LOAD-ENTER: 

STEP PAGE DATA FUNCTION 

N 0-3 (00) 99 

DESCRIPTION: 

Function 99 will terminate (STOP) the test operation. 

Function 99 is the ONLY function that causes the GREEN COMPLETE light to come ON. 

After Function 99, the test will stop, and all other latched functions will cease to operate. For 
. example, do no use Function 99 after Function 35 (if recording is expected to continue). Use 

Function 00 (HALT) where the program is to stop but operation (e.g., CRT display) is to continue. 

APPLICATION: 

1. Function 99 gives the operator a visual indication that the test has stopped in a known manner 
(result obtained is defined). 

2. Function 99 can be used to follow a certain HALT, whereas another HALT in the same 
program can cause the test to repeat or advance to another different test. 
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The following functions have been added 
for Serial Number Series "F" and above. 
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3-112 

LOAD-ENTER: 

STEP PAGE DATA 

N-1 0-3 XY 

N 0-3 (Character) 

DESCRIPTION: 

JUMP BIT SWITCHES =CHAR 06 

FUNCTION 

41 

06 

This program step containing Function 06 will test the Bit Switches on the front panel and will jump 
to the preset address. Function 06 is provided in serial number F Series and later. 

APPLICATIONS: 

1. Using FUN 06 in an operating program permits the operator to cause different program 
variations to be performed (e.g., "Break-Points"). 

2. Set Data 01 for test without Modem and Data 02 for test with Modem. The Jump will take the 
program into a sequence of RS-232 control then return to the data part of the main program. 

3. Set Data 10 to jump to start BAD BCC so a manually injected error can be generated without 
halting the program. 

4. 

5. 

A cell may contain several tests that are independent. Using Data 01 could select test ONE, 
Data 02 for test two etc. 

Certain tests could be considered "coded" where the operator must enter his own data code for 
the program to advance. 

INCREMENT RESULTS MEMORY ADVANCE 24 

LOAD-ENTER: 

STEP PAGE DATA FUNCTION 

N 0-3 00 24 

DESCRIPTION: 

Advances Results Memory one step. This is generally used with Function 29 to search the memory 
for a specific character or character sequence. Function 24 is provided in Serial F Series and later. 
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SUBROUTINE GROUP 

27 Preset Return Address 

28 Return 

The purpose of the subroutine group is to permit multiple usage of short program sequences. These 
Functions are provided in SP.rial F sP.ries and later. 

Subroutines may also be developed by using Functions 41 and 47 provided Function 41 is not used in 
the subroutine itsP.lf. 

3-113 
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LOAD-ENTER: 

DESCRIPTION: 

PRESET RETURN ADDRESS 27 

STEP PAGE DATA 

N 0-3 (Return ADAS) 

N+1 0-3 (Subroutine ADAS) 

FUNCTION 

27 

40 

Function 27 is comparable to Function 41 which presets the address (HEX) to which the program 
will Jump. 

Function 27 is used only to preset the address to which the program will Jump when Function 28 is 
executed. 

Function 27 is usually followed by Function 40 to direct the program to another part of the program 
(called a subroutine). Function 28 is placed at the END of the subroutine and causes the program to 
return to the address specified by Function 27. 

APPLICATION (EXAMPLE): 

STEP 

27 

28 

29 

30 

31 

32 

33 

44 

45 

46 

47 

48 

49 

50 

51 

ADRSN 

N+1 

N+2 

N+3 

DATA 

29 

ADRSN 

46 

ADRSN 

00 

FUNCTION 

27 

40 

27 

40 

28 

Preset Return Address 

Jump to S.R. (1st CALL) 

Next Functions after Subroutine 

Program continues 

Preset Return Address 

Jump to S.R. (2nd CALL) 

Next Functions after S.R. 

Program continues 

SUBROUTINE 

Return 
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LOAD-ENTER: 

STEP PAGE DATA FUNCTION 

N 0-3 00 28 

DESCRIPTION: 

Function 28 causes a dedicated jump to the address previously preset by Function 27. 

Function 28 is used as the last step in a subroutine. 

Further explanation and examples are contained with Function 27. 

This Function is provided in Serial F series and later. 

RETURN 28 
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JUMP RESULTS MEMORY =#::CHARACTER 29 

LOAD-ENTER: 

STEP PAGE DATA 

N-1 0-3 (Address) 

N 0-3 (Character) 

DESCRIPTION: 

FUNCTION 

41 

29 

Comparison is made between the Programmed character and the data contents of the CURRENT 
results memory step. If no match is found, the program will proceed to the address preset by the 
preceding Function 41. This address can contain Function 24 to increment the Results Memory to 
the next step and then jump back to test that location for the character. Memory can be quickly 
"searched" for a specific character (or character sequence). 

When a match is found the program proceeds to the next step. 

Function 29 is provided in Serial F series and later. 

APPLICATIONS: 

1. To search the RM for a character (or any other data) use FUN 24 and a sequence of FUN 29 to 
test the contents of the RM address step. 

2. To skip over a step for transmit RM character (FUN 52) or position the RM to record a 
character in a relative location using FUN 36. 

3. Locate the starting character in Results Memory to begin a transmit sequence. 

NOTE 

When searching results memory a means is required to exit the 
search after one pass through the memory, if the character is 
NOT present. A recommended approach is to select Page 00 then 
begin the search. Stopping the search may be accomplished by 
using FUN 97 to Interrupt on Mem OVFL or FUN 47 to test for 
Mem Full after each Results Memory test prior to incrementing 
the Results Memory. 
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FORCE IN SYNC 37 

LOAD-ENTER: 

STEP PAGE DATA FUNCTION 

0-3 00 37 

FUNCTION 37 "FORCE IN SYNC" applicable only to Synchronous Mode. Force• the DTM's receive 
logic into sync. The next negative clock edge will define the first bit of the first character received. 
Function 37 is provided in Serial F series and later. 

APPLICATION: 

1. Force in sync on ALSO on and start assembling characters. This permits looking at Data PRIOR 

to the first SYNC character. 
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ADVANCE BASE COUNT 10x FUNCTION 85 

LOAD-ENTER: 

STEP PAGE DATA FUNCTION 

0-3 00 85 

DESCRIPTION: 

This function is used to provide independent access to the Base Counter. The counter selector switch 
should be set to the EVENTS in 1ox position, and the corresponding LENGTH setting should be 
made. For example, when set to 104, the END light of the counter will energize after 1o4 repeated 
occurences of Function 85. 

Independent use of Function 87, Data 03 will increment the displayed EVENT count to a maximum 
of 999 (then OVFL) until the END light energizes. The lighted END indicator shows that the base 
count of 10x has been completed, and no further events can be counted until: 

1. RESET SVl(itch on the counter is depressed. 

2. START switch is depressed to initiate another test program. 

3. FUNCTION 87 (data 00) is executed to reset the counter. 

Refer to EVENTS in 10x Switch in Table 2-6. 

Function 85 and EVENT in (10x) permits an event count for a given base count similar to the 
BCC - 10x and PE - 10x counts, where conditions for the base are independently chosen by the 
INTERSHAKE program. 

APPLICATIONS: 

1. NAK error rate can be determined by implementing Function 85 for each poll and 
incrementing the EVENT COUNT Function 87-03 for each NAK. 

2. SDLC Error Rate can be determined by incrementing Function 85 for every test of the CRC, 
and incrementing the EVENT COUNT for each error calculated. 

NOTE 

FUNCTION 85 is applicable only for INTERSHAKE II 
equipment with Serial No. C238 and above. 
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CHAPTER IV 

OPERATING INSTRUCTIONS 

4.1 INTRODUCTION 

The operating instructions contained in this chapter are designed to teach the operator an overall 
sequence of operation, common to a wide variety of tests. Before attempting to operate the INTERSHAKE II, 
reference should be made to Chapter 11 (Controls and Indicators) for specific functions of each control and 
indicator, and to Chapter 111 (Program Functions) to see the variety of the software instructions available to 
program a test sequence. 

Information is also included for operating the INTERSHAKE II with certain peripheral options, such 
as the INTERVIEW CRT (Option 18), CASSETTE (Option 17), and PRINTER (Option 08). 

4.2 GENERAL OPERATION 

4.2.1 Operating Steps 

In performing any test or measurement with the INTERSHAKE II, the operator must follow a 
sequence of steps to make certain that the test is performed correctly, and that critical data signal paths are not 
interrupted inadvertently. A simplified flow chart of operating sequence, showing the major functions of each 
step, is shown in Figure 4-1. (Each of these steps is explained in detail later in this chapter, and examples are 
given based on test requirements.) 

4.2.2 Operating Variations 

Execution of test steps can vary in many instances. For example, program loading can be performed 
either manually or automatically as follows: 

1. Manual Loading - Used to originate a program, step-by-step, and load it into 
nonvolatile (RAM) memory. 

2. Automatic Loading - Stored Test used to load a program from firmware (PROM) 
memory to the nonvolatile (RAM) memory. 

Other operating variations will become evident as the I NTERSHAKE 11 is used in a variety of testing 
applications. Further typical examples are: 

• In one instance, a test may be conducted using the INTERSHAKE II as a 
programmable monitor. In other instances, a test may be transmitted either to a 
Terminal, or to a Modem. 

• Some test functions may be performed without programming a test such as 
measuring parity errors, clock frequency, and generating reference reversal signals. 

Through this chapter, operating variations are detailed, to guide the operator in making proper 
control settings based upon specific test requirements. 

4-1 
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4.3 DETAILED OPERATING INSTRUCTIONS 

4.3.1 General 

The following paragraphs provide instructions for each of the general operating steps shown in Figure 
4-1. 

4.3.2 Initial Test Setup (D 

The "Initial Test Setup" for INTERSHAKE II is performed primarily to ensure that the data 
communications system under test is not disrupted unintentionally. The control settings shown represent a safe 
starting point for any test configuration. It is a good policy to adopt these control settings as a starting point for 
any test, regardless of how the settings may change during the course of any specific testing procedure. 

The intial control settings shown in Figure 4-2 are made as follows: 

a. Set the MON SIGS OUT/NORMAL switch (Zone 3) to the NORMAL position. 

b. Set the TEST Selector Switch (Zone 3) to the TD/RD position. This setting provides 
for on-line. monitoring, and will not interrupt signal flow. 

c. Set the CONTROL/EIA-OFF Switch (Zone 3) to the OFF position. This setting 
combined with on-line monitor conditions the DTM for "metallic through" 
connections between the MODEM and TERMINAL. 

d. Connect INTERSHAKE II (and other equipment as required) to a primary power 
source. 

e. Connect the INTERSHAKE II to the system under test, using the MODEM or 
TERMINAL EIA Interface connector(s) as required. 

f. Set the E IA/MIL Switch (Zone 2) for the type of signal common to the system 
under test. 

g. Set POWER Switch (Zone 2) to the ON position. In the POWER OFF condition the 
MODEM and TERMINAL leads are "metallic through." 

NOTE 

With the communications system in operation, activity of data on 
the EIA Interface lines may be monitored by observing the 
indicators on the EIA TEST MONITOR panel (Zone 5). 

The following EIA lines use bipolar indicators (RED=SPACE, Positive for EIA; GREEN=MARK, 
Negative for EIA): 

4-2 

LINE 2 (TD) 
LINE 3 (RD) 
LINE 15 (SCT) 
LINE 17 (SCR) 
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4.3.3 Test DATA SETUP @ 

In this step, the I NTERSHAKE II controls are set to establish the general type of test which is to be 
performed. This process may be performed manually, by setting front panel controls appropriately, or it may be 
performed automatically, by using (running) a test that contains FUNCTIONS 90, 91, 92 and 93. 

Manual Control Settings - The following data must be set into the front panel controls to establish 
certain basic characteristics of a test when a test is to be performed manually, or when a test does not contain 
FUNCTIONS 90, 91, 92 and 93. 

Control settings are made as follows: 

1. Set the TEST Selector Switch to TERM or MODEM if an Off-Line test is to be per­
formed. The test will be run toward the TERMINAL or MODEM as selected. 

In this test mode, the INTERSHAKE II simulates the function of a Terminal 
(when testing toward Modem), or of a Modem (when testing toward Terminal). 

OR 

Set the TEST Selector Switch to either the TD/RD, TD or RD positions if an 
On-Line (Monitor) test is to be performed. 

When set to the TD/RD position, INTERSHAKE II monitors data on the active 
line. (The inactive line must be in the "idle" condition (mark or space). When set to 
the TD position, only the data on the TD line (Pin 2) is monitored. When set to the 
RD position, only the data on the RD line (Pin 3) is monitored. 

2. Set the CONTROL EIA/OFF toggle switch to the OFF position to disable the six 
toggle switches in Zone 5, or to the CONTROL EIA position to enable the six 
toggle switches in Zone 5, as desired for testing. 

NOTE 

When the TEST switch is set to TD/RD, TD or RD positions, the 
CONTROL EIA/OFF toggle switch is used to enable or disable all 
six switches in Zone 5. When the TEST switch is set to TERM, 
the CTS, DSR, RLSD and Rl toggle switches in Zone 5 are 
automatically enabled. When the TEST switch is set to MODEM, 
the RTS and DTR toggle switches in Zone 5 are automatically 
enabled. 

Automatic Control Settings - When a test program is to be conducted automatically, the control 
settings listed under the preceding paragraph must be made only if the test program does not contain 
FUNCTIONS 90, 91, 92 and 93. When the test program contains these functions, no control settings are 
necessary, since these functions override the controls electrically during the course of the program. (See Chapter 
Ill, AUTO PANEL GROUP, Paragraph 3.18). 

4-3 
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4.3.4 Transmission Data Setup @ 
In this step, the INTERSHAKE controls are set to establish the test parameters, such as bit rate, 

character length, parity, and synchronization. This may be performed manually, by setting front panel controls to 
the desired positions, or it may be performed automati<;ally by using a test that contains FUNCTIONS 90, 91 and 
92. 

Manual Control Settings - The following transmission data must be set into the front panel control 
when a test is performed manually, or when an automatic preprogrammed test is used that does not contain 
FUNCTIONS 90, 91, 92 and 93. Control settings are as follows: 

4-4 

1. Set the BIT RATE Rotary Selector Switch to the desired position, or to INT OSC if 
the desired bit rate is not shown on the switch scale, (Disregard this setting if an 
external clock source is to be used.) 

2. Set the 3-position toggle switch to the desired position. The LEFT position enables 
the green scale of the rotary selector switch for bit rates of 50 to 600 Baud, or the 
INTERNAL OSCILLATOR. The CENTER position enables the blue scale of the 
rotary selector switch for bit rates of 900 to 9.6K BAUD. The EXTERNAL 
SOURCE position disables the internal oscillator and derives the bit rate from the 
clock signal of the equipment under test. 

NOTE 

Maximum bit rate usable for EXTERNAL SOURCE operation is 
256 kBs. 

3. If the INT OSC position was selected in Step 2 above, set up the desired bit rate by 
tuning the variable oscillator or by plugging in the proper crystal, as outlined in 
detail in Tabl.e 2-9. 

4. For ASYNC operation, set the SYNC/ASYNC switch to either the 1, 1.5 or 2 STOP 
BIT positions, depending on the desired stop bit characteristic. The STOP BIT 
INDICATOR will light. 

5. for SYNC operation, !let the SYNC/ASYNC switch to the SYNC position. Then 
establish the characteristics of the SYNC CHARACTER as follows: 

a. Using the MARK-SPACE toggle switches in Zone 8, set up the SYNC 
character. 

EXAMPLE: Sync Character 0 0 0 1 0 1 1 0 
Toggle Switch s s s M s MM S 
Bit Number 8 7 6 5 4 3 2 1 

This represents an ASCII Syn character with ODD parity. (16 in Hexadecimal 
Code.) · 

b, Set to LOAD mode, using ZONE 4 push button, 

c. Depress the ENTER SYN BITS push button. The SYNC lamp will light 
intermittently indic!lting a "Sync Search" condition. 
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6. Set the number of information bits used in the test or system code by setting the 

INFO BITS switch in the desired position. (Note: Total bits in character are info 

bits plus parity.) 

7. Set the PARITY BIT switch to the desired position. 

The FORCE PE push button is used to transmit characters with parity errors during 
the course of a test, and is not applicable during the setup phase of operation. 

Automatic Control Settings - Control settings for automatic programmed tests are identical to those 
required for Manual operation, when the programmed test does not contain FUNCTIONS 90, 91, 92 and 93. If 
the programmed test contains these functions, no control setting is necessary, since the program functions 
override the settings of the above switches electrically. 

4.3.5 Unique Test Data Setup @ 
The control settings performed in this step include signal patching (Zone 2), and other controls in 

Zones 5 and 6 which are implemented to facilitate certain measurements or occurrences during a preprogrammed 
test, or to enable tests which are not compatible to the standard signal format of EIA Specification RS-232. 

These control settings are applicable to both automatic and manual modes of operation, as may be 
required for any specific test sequence or program function. 

A complete listing of all control settings and signal patches that could be implemented during this 
step is beyond the scope of this manual. However, the following list of signal patches and control settings is 
included to serve as a guide to show the types of control which may be implemented: 

1. Patching from any of the EIA TEST MONITOR Test Points in Zone 5 to the (7X) 
DETECT IN and/or (7X) CONTROL OUT Test Points in Zone 2, to monitor the 
occurrence of significant signals in the system under test. 

2. Patching from any of the EIA TEST MONITOR Test Points in Zone 5 to the 
COUNTER input test points in Zone 5. Such a signal patch facilitates the 
measurement of signal frequency, duration, or quantity (events per time unit). 

3. Setting any of the CONTROL EIA toggle switches to the ON or OFF (7X) 
positions to exercise control over these lines during manual tests or automatic test 
program sequences. 

4. Patching from the EIA TEST MONITOR Test Points in Zone 5 to the MONITOR 
IN Test Points in Zone 2, to activate the >+3, <-3 Volt Indicators, the HIT 
indicator, or the speaker amplifier. 

5. Patching between the +12V, -12V, Test Points to implement control of a line. 

6. Patching the Tx or Rx Test Points to COUNTER or other test point to examine the 
transmitted or received data signal. 
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4.3.6 Preparation for Loading Program Sequence 0 
This step is performed to ensure that the INTERSHAKE II is ready to accept a program sequence 

from either manual or automl'!tic entry. This brief preparation step is performed as follows: 

Manual Loading Preparation - The following control settings are made when a test program sequence 
is to be entered manually, or when a previously programmed test program is to be manually edited in the same 
manner: 

1. Depress the LOAD push button in Zone 4. 

2. Depress the STEP push button in Zone 6. 

3. Note the STEP indicator. It should read 00 to indicate access to initial step of Page 
0. 

4. Set the AUTO-SINGLE STEP-MANUALLY ENTER PROGRAM toggle switch to 
the MANUALLY ENTER PROGRAM (down) position. 

5. Select a cell (A-H) for nonvolatile storage. 

Automatic Loading Preparation - For automatic loading, Steps 1, 2 and 3 (above) are followed. 
However, Step 4 must be performed by setting the AUTO SINGLE MANUALLY ENTER PROGRAM toggle 
switch to the AUTO position for instant loading of a complete preprogrammed test from PROM, or to the 
SINGLE STEP position for loading selected steps of a preprogrammed test. All stored tests will load an entire 128 
or 256 steps in the AUTO position. 

NOTES 

1. After the ENTER indicator deenergizes, the display will 
return to STEP 00, PAGE 0. The DATA and FUNCTION 
display will blink during loading in AUTO mode. Data 
associated with STEP "00", PAGE "o" should be dis­
regarded. 

2. Select position A of LOAD STORED TEST switch to 
observe the program which has been entered. 

4.3.7 Enter Steps, (Functions and Data) of Program Sequence 0 
In this step, the test program is entered into the nonvolatile (RAM) memory and stored until the 

program is run. The program functions and data can be entered manually or automatically as follows: 

Manual Loading - Manual loading is performed in steps as follows: 

STEP 1: Select memory cell to be programmed (A-H). 

STEP 2: Set appropriate FUNCTION (00-99) into the lever-switch. 

STEP 3: Set the MARK-SPACE toggle switches in Zone 8 to represent the desired 
DATA bits. 

STEP 4: Depress the ENTER push button. 
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OBSERVE: The FUNCTION and DATA will appear briefly in the DISPLAY 
section. The display will then advance to STEP 01. 

This observation shows that the entry of function and data has been made in 
STEP 00, and that STEP 01 is now ready for function and data entry. 

STEP 5: Repeat STEPS 2 through 4 until complete program is entered. To review a 
step, momentarily set the UP-DOWN switch to the DOWN position to display 
the previously entered step; then advance the program to the desired step by 
momentarily placing the UP-DOWN switch to the UP position. 

EXAMPLE LOADING EXERCISE: 

REQUIREMENT - Load a SYN character to be sent as part of a test sequence. 

PROCEDURE - For Manual Program Loading: Step 1: 

STEP 1: Set FUNCTION 50 (Send Character) into the lever-switch. 

STEP 2: Set the MARK-SPACE toggle switches in Zone 8 to "32," the hexadecimal 
equ·ivalent to the SYN character. Since the MARK-SPACE switches must b!! 
set to the BCD equivalent, the setting will be: 

BIT: 8 7 6 5 5 3 2 1 

MIS: s s MM s s MS 

Bit Pattern: 0 0 1 1 0 0 1 0 

HEX: 3 2 

STEP 3: Depress ENTER push button. Then proceed to enter n!!xt step. 

To write over, or edit a previously-entered program, simply access the desired program step by using 
the UP-DOWN toggle switch, which will advance or regress the program step by step, or will advance or regress 
the program quickly by scrolling when the switch is held up or down. When the desir!!d step is accessed, simply 
write over the old step by entering a new one as outlined above. 

STEP 4: The last function used in the sequence is usually a 99 (STOP) or 98 
(RECYCLE). 

Automatic Program Loading - Automatic Loading is performed in steps as follows: 

STEP 1: Select the desired test program from PROM by setting the LOAD STORED 
TEST switch to any position from A through H. 

STEP 2: Depress the ENTER push button. 

4-7 
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STEP 3: OBSERVE: 

The ENTER indicator will flash ON, and the DISPLAY Data and Function 
will blink. Step 00, page 0 then appears as a steady display. 

EXAMPLE: 

STEP PAGE DATA FUNCTION 

00 0 (XY) (NN) 

This indication shows that the stored test has completely entered the entire 
program cell of 128 (or 256) steps. The entire cell is always loaded in AUTO. 

STEP 4: Set AUTO/SINGLE STEP/MANUALLY ENTER PROGRAM Switch to the 
MANUALLY ENTER PROGRAM (bottom) position. This prevents 
inadvertent reloading of another test automatically. 

STEP 5: Set the LOAD STORED TEST switch to position A to run the test. If the 
switch is left in any other position, a Program in nonvolatile RAM at that 
position will be run. 

NOTE 

The program has now been loaded into nonvolatile 
memory Cell A and is ready to be RUN. As 
mentioned previously, any program loaded from 
PROM is automatically loaded into Cell "A." 

If test program functions (from 7X series) require the 
use of patch cords to access counter or test point, 
make certain that patches are made as part of 
function entry before test is run. Make certain that 
counter controls are set properly to make correct 
measurement. 

4.3.8 Run Test Program Sequence @ 
After loading the test program as outlined in the preceding paragraphs, the test program is RUN in 

steps as follows: 

4-8 

STEP 1: Select the test program to be run by setting the LOAD STORED TEST 
switch to any position A through H as desired. 

NOTE 

If program has been loaded from PROM, switch must 
be set to position A, since the firmware program was 
loaded into Cell A during the AUTO loading process. 

Switch positions B through H may be selected to run 
a program which has been entered manually into one 
of the nonvolatile memory Cells B through H. 
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STEP 2: Depress the RUN push button in Zone 4. 

STEP 3: Depress the START push button in Zone 3. 

STEP 4: OBSERVE: 

• The RUN indicator lights while test program is running. 

• The DISPLAY and BIT lights show received data (or transmit data). 

• The SIGS IN and SIGS OUT indicators light to show that data is being 
transmitted and received. (The indicators light ON while in the SPACE 
condition.) 

• When the test has been completed (Function 99 has been executed) the 
COMPLETED indicator will light. 

NOTE 

The test may stop before completion (RUN indicator off, 
COMPLETE indicator off) when the AUTO/SINGLE 
STEP/MANUALLY ENTER PROGRAM switch is operated. 

4.3.9 Review of Test Results 9 
After a test has been run and completed, the results of the test have been stored in the Results 

Memory. To review the results of the test, the Results Memory is simply played back step by step while the 
operator observes and evaluates the data produced by the steps and functions of the test. 

Test results are reviewed as follows: 

STEP 1 : Depress the PLAY push button in Zone 4. 

STEP 2: Select all data bit switches to 00. 

STEP 3: Depress the STEP push button in Zone 7 to initialize the Results Memory to 
Step 00, page 0. 

STEP 4: Operate the UP/DOWN Toggle Switch in Zone 7 to advance or regress the 
results display. 

STEP 5: OBSERVE: 

The DISPLAY will show the STEP, PAGE and FUNCTION of the test which 
produced the displayed DAT A. 

For example: 

In the following display, 

STEP PAGE DATA FUNCTION 

03 53 20 

4-9 
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This display indicated that the fourth step (first step is 00) of the second page 
(first page is 0) is being observed. The data in this step (53) is the letter Sin 
even-parity ASCII. The data shown has resulted from the execution of 
FUNCTION 20, which required that Character 53 be trapped and recorded. 

Test programs which require the COUNTER to be used, such as Function 87, 
will cause the measurement to be displayed by the COUNTER. Range 
selector switch setting will determine the units of measurement. 

For example: 

The COUNTER indication 

ov 
FL 

020 END 

with COUNTER INPUT set to DURATION (8X) and RANGE set to 
MILLISECONDS, the measurement is 20 milliseconds. 

4.4 OPERATIONAL EXERCISES 

The operational exercises outlined in the following paragraphs have been included to serve as a guide 
in setting up the INTERSHAKE II for specific test applications, and also to serve as a self-teaching reference 
guide which can be studied to increase familiarity with the controls and indicators of the unit. 

All exercises are supplemented with full-page illustrations which show all steps required for a specific 
type of tests, and the controls which must be used in each step. All steps are keyed by Roman Numerals, 
consistent with Figure 4-1 and Paragraph 4-3. 

Reference should be made to the Appendices of this manual for Bit Switch Conversions, Code 
Conversions, and Character Definitions. 

4.4.1 Initial Setup Exercise 

For this exercise, refer to Figure 4-2. Use an INTERSHAKE 11 unit if one is available. 

The purpose of this exercise is to familiarize the operator with Step 1 of the general operating 
procedure. It is not intended that the operator "go On-Line" at this time. The Step I procedure is placed here as 
the first exercise for the purpose of emphasis and to establish a habit of starting with a nondisruptive control 
setting for each use of I NTERSHAKE 11. You will note that Step I settings are mentioned in full in Figures 4-3 
through 4-8. 

4.4.2 Manual Loading Exercise 

For this exercise, review the appendices for an understanding of the Bit Switch values and their 
relation to code conversion to HEX, Binary, etc. Refer to Figure 4-3 and, if available, use an INTERSHAKE II 
unit to provide "hands-on" experience with the study of this exercise. 

4-10 



OM842A 

The purpose of this exercise is to familiarize the operator with the process of manually loading a 
sequence of characters (H, E, L, L & 0) into nonvolatile memory and reviewing the operation. The test is written: 

STEP PAGE DATA FUN DESCR ---
00 0 ca 50 H 

01 0 45 50 E 

02 0 4C 50 L 

03 0 4C 50 L 

04 0 4F 50 0 

05 0 00 99 STOP 

For purposes of this exercise, assume the transmission data is to be seven-bit ASCII, with ODD parity, 
at 600 bps. 

Proceed, using the eight steps of the general operating procedure, as follows: 

STEP I: Set controls as indicated in foldout, Figure 4-3. 

STEP 11: Not applicable for this exercise. 

STEP 111: Set Controls as indicated in foldout, Figure 4-3. 

STEP IV: Not applicable for this exercise. 

STEP V: Set controls as indicated in Figure 4-3. 

STEP VI: Enter the Program sequence as follows: 

A. Set Function 50 (Send Character) into thumblever switch, Zone 8. See 
Function List (Chapter 3). 

B. Set Bit Switches, Zone 8, to represent character "H." (See "odd parity· 
ASCII" in universal code chart in Appendix C for bit arrangement of 
character "H. ") 

Bit Lights I I 0 0 
(0 =Off, I= On) 

Bit Switches 
(Mark Space) 

MM S S 

C. Press ENTER push button, Zone 8. 

I 0 0 0 

MS S S 

Observe momentary display of information entered, Zone 7: 

STEP PAGE DATA 

I ool I 0 I I cal 
FUNCTION 

I so I 
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NEXT ENTRY 
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NOTE 

DISPLAY and ENTER indicators will confirm entry for 
approximately one second and then will advance to the 
next step to be entered. Also note that the two-digit display 
under "DATA" is the HEX representation of the Bit Switch 
Mark/Space arrangement. 

If necessary to review, step "DOWN" and observe using the UP/DOWN 
toggle switch. Make certain that display is stepped UP again when ready 
to enter the next step. 

A. Set Function 50 into Function switch in Zone 8. 

B. Set Bit Switches, Zone 8, to represent character "E." (Use Universal Code Chart as 
before and determine bit arrangement for character "E.") 

Bit Lights 0 I 0 0 
(0 =Off, I= On) 

Bit Switches 
(Mark Space) 

C. Press ENTER push button, Zone 8. 

S MS S 

0 I 0 I 

S MS M 

Observe momentary display of information entered, Zone 7: 

PAGE 

NEXT ENTRY 

A. Set Function 50 into Function switch. 

FIJNCTION 

I 50 I 

B. Set Bit switches, Zone 8, to represent character "L." (Use Universal Code Chart as 
before and determine bit arrangement for character "L.") chart as before and 
determine bit arrangement for character "L.") 

Bit Lights 0 I 0 0 I I 0 0 
(0 =Off, I =On) 

Bit Switches s MS S MM S S 
(Mark/Space) 
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C. Press ENTER push button, Zone 8. 

Observe momentary display of information entered, Zone 7: 

PAGE 

a 

NEXT ENTRY 

All settings from previous step are used for entering second "L." 

Press ENTER push button, Zone 8. 

Observe momentary display of information entered, Zone 7: 

NEXT ENTRY 

PAGE 

a 

A. Set Function SO into FUNCTION switch, Zone 8. 

FUNCTION 

Isa I 

FUNCTION 

Isa I 

B. Set Bit Switches, Zone 8, to represent character "Q" (again, using Universal Code 
Chart). 

Bit Lights 0 I a a I I I I 
(a =Off, I =On) 

Bit Switches S M S S MMMM 
(Mark/Space) 

C. Press ENTER push button, Zone 8. 

Observe momentary display of information entered, Zone 7: 

PAGE FUNCTION 

I a I Isa I 

NEXT ENTRY 

A. Set Function 99 (END TEST) FUNCTION switch into thumblevers, Zone 8. 

B. Set Bit Switches, Zone 8, to represent "aa" in HEX (or BCD) (see Appendix A). 

Bit Lights a a a 0 a a a a 
(a =Off, I =On) 

Bit Switches S S S S s s s s 
(Mark/Space). 

4-13 
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C. Press ENTER push button, Zone 8. 

Observe momentary display of information entered, Zone 7: 

PAGE DATA FUNCTION 

I o I I oo I 1991 
STEPS VII These steps of the operating procedure are not applicable for this exercise. 
and VIII: 

REVIEW 

Note that the nonvolatile cell at position "C" of the Load Stored Test rotary switch it 
now loaded in the first six steps, ready to send characters, H, E, L, L, 0, and then end 
sequence. This program sequence will remain ready at position "C" as long as it is not 
written over with another program sequence or otherwise erased. INTERSHAKE 11 can 
be de-energized, then weeks later made ready for use and the program sequence of 
position "C" will be intact. 

Step through the program sequence and compare the information displayed in Zone 7 
with that shown in the previous text. Note that there are six steps, i.e., 00 through 05. 

4,4_3 A Lead Control and Time Generation Exercise 

The purpose of this exercise is to increase the operation familiarity with INTERSHAKE 11 control, 
the manual loading procedure, and at the same time demonstrate lead control and time generation in a program 
sequenced (refer to Figure 4-4). For purposes of this exercise, the type of signal transmitted is not important. Use 
the following program: 

- _ ..... _ 

\ { ENTRY I JUMP 

FUNCTION DESCRIPTION/COMMENTS I...__ 
STEP DATA FUNCTION 1~ 

..l. 

tc<~ l.>1 0 oo FF 70 Twtn ON AU ETA Lead6 I 
.1 ( 

r I ~· 1 01 05 82 Vela_y_ 0.5 Second .1 i 
I l 2 02 FF 71 Twtn OFF AU EIA Lead~ .l I-) 

\~03 Vefa.._y_ 0.5 Second I 05 82 J. ts; 
I > 04 00 98 Rec!:i_de to 00 -t I-;-~ 

5 - ~ ..... J.. -- ~ - ....._ - - - -

4-14 
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Proceed using the eight steps of the general operating procedures as follows: 

STEPS I, Set controls as indicated in Figure 4-4. 
II and Ill: 

STEP IV: Not Applicable 

STEP V: Operate controls as indicated in Figure 4-4. 

STEP VI: Enter the Program Sequence as follows: 

A. Set Function 70 (turn on control lead) into FUNCTION switch, Zone 
8. 

B. Set Bit Switches, Zone 8, to turn on desired control leads. Assume that 
all control leads are to be turned on. 

Bit Lights I I I I 
(0 =Off, I= On) 

Bit Switches 
(Mark/Space) 

MMMM 

C. Press ENTER push button, Zone 8. 

I I I I 

MMMM 

Observe momentary display of information entered, Zone 7: 

STEP 

loo I 
NEXT ENTRY 

PAGE 

0 

FUNCTION 

I 10 I 

A. Set Function 82 (generate 0.1 to 9.9 seconds) into FUNCTION switch, Zone 8. 

B. Set Bit Switches, Zone 8, to 05 in BCD (or HEX) to represent 0.5 second. 

Bit Lights 0 0 0 0 
(0 =Off, I= On) 

Bit Switches S S S S 
(Mark/Space) 

C. Press ENTER push button, Zone 8. 

Observe momentary display of information entered: 

PAGE 

0 

0 I 0 I 

S MS M 

DATA 

I o5 j 

FUNCTION 

182 I 

4-15 
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NEXT ENTRY 

A. Set Function 71 (turn OFF control lead) into FUNCTION switch, Zone 8. 

B. Set Bit Switches, Zone 8, to turn OFF desired control leads. Assume that all 
control leads are to be turned OFF. 

Bit Lights I I I I I I I I 
(0 =Off, I = On) 

Bit Switches M M M M MMMM 
(Mark/Space) 

C. Press ENTER push button, Zone 8. 

Observe momentary display of information entered: 

PAGE FUNCTION 

In I 
NEXT ENTRY 

A. Set Function 82 (generate 0.1 to 9.9 seconds) into FUNCTION switch, Zone 8. 

B. Set Bit Switches, Zone 8, by setting 05 in BCD to represent 0.5 second. 

Bit Lights 0 0 0 0 0 • 0 • 
(0 =Off, I= On) 

Bit Switches S S S S S MS M 
(Mark/Space) 

C. Press ENTER push button, Zone 8. 

Observe momentary display of information entered: 

PAGE DATA FUNCTION 

0 I os j I 82 I 
NEXT ENTRY 

A. Set Function 98 (recycle test) into FUNCTION switch, Zone 8. 

B. Set Bit Switches, Zone 8, to represent "00" in HEX (or BCD) (see Appendix "A"). 

Bit Lights 0 0 0 0 0 0 0 0 
(0 =Off, I= On) 

Bit Switches s s s s s s s s 
(Mark/Space) 

Observe momentary display of information entered: 
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PAG~ DATA FUNCTION 

I o I I oo I I gs I 
STEP VI I: Operate controls and make observations as indicated in Figure 4-4. 

STEP VIII: Not Applicable. 

4.4.4 An Automatic Load Exercise 

The purpose of this exercise is to familiarize the operator with the process of loading a program 
sequence which was previously programmed into a Stored Test firmware cell. 

For purposes of this exercise, do not consider application of the stored test, i.e., whether or not the 
AUTO PANEL Functions match the test configuration or whether they are part of the program sequence. 

Proceed using the eight steps of the general operating procedures as follows: 

STEP I: 

STEPS II, 
Ill and IV: 

STEPS V 
and VI: 

STEPS VII 
AND VIII: 

REVIEW 

Set controls as indicated in Figure 4-5. 

These steps of the operating procedure are not applicable for this exercise. 

Operate controls as indicated in Figure 4-5. 

These steps of the operating procedure are not applicable for this exercise. 

Note that the nonvolatile cell at position "A" of the Load Stored Test rotary switch is now loaded 
with the contents of the selected Stored Test firmware cell. 

The program sequence is now ready for use from position "A." 

Step through the program sequence now loaded in position "A". 

4.4.5 Off-Line Exercise with a Local Terminal 

The purpose of this exercise is to demonstrate exercise of a data communications terminal and 
familiarize the operator with this operation. 

System parameters are assumed to be as follows: 

Bit Rate: 110 bps, Asynchronous, 1.5 stop bit. 

Code: ASCII - or, to match available terminal. 

4-17 
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Proceed, using the eight steps of the general operating procedure as follows: 

STEPS I, Set controls as indicated in Figure 4-6. 
II and Ill: 

STEP IV: This step of the procedure is not applicable. 

STEP V: Operate controls as indicated in Figure 4-6. 

STEP VI: Enter the program sequence as follows: 

A. Set Function 73 (detect off) into FUNCTION switch, Zone 8 (see 
Function List, Appendix "B"). 

B. Set Bit Switches, Zone 8, to detect RTS OFF from the terminal. 

Bit Lights I 0 0 0 
(0 = Off, I= On) 

Bit Switches 
(Mark/Space) 

MS S S 

C. Press ENTER push button, Zone 8. 

0 0 0 0 

s s s s 

Observe momentary display of information entered: 

STEP PAGE DATA FUNCTION 

I 0 I I 0 I j ao I 110 I 
STEP PAGE DATA FUN DESC 

00 0 80 73 Detect ATS OFF 

01 0 10 70 Turn on RLSD 

02 0 23 67 Send message 23 times 

03 0 00 99 END 

NEXT ENTRY 

A. Set Function 70 (turn on) into FUNCTION switch, Zone 8. 

B. Set Bit Switches, Zone 8, to turn RLSD ON. 

Bit lights 0 0 0 I 0 0 0 0 
(0 =Off, I= On) 

Bit Switches S S S M s s s s 
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C. Press ENTER push button, Zone 8. 

Observe momentary display of information entered: 

STEP 

I o1 I 
NEXT ENTRY 

PAGE 

0 

DATA FUNCTION 

l 10 I I 10 I 

A. Set Function 60 (send Baudot Fox N times) into FUNCTION switch, Zone 8. 

B. Set Bit Switches to send Baudot Fox 23 times by arranging Bit Switches to 
represent 23 HEX. 

Bit Lights 0 0 I 0 0 0 I I 
(0 =Off, I= On) 

Bit Switches S S M S S S MM 
(Mark/Space) 

C. Press ENTER push button, Zone 8. 

Observe momentary display of information entered: 

PAGE 

Io I 
NEXT ENTRY 

A. Set Function 99 (End Test) into FUNCTION Switch, Zone 8. 

B. Set Bit Switches, Zone 8, to "00" in HEX (or BCD). 

Bit Lights 0 0 0 0 
(0 =Off, I =On) 

Bit Switches 
(Mark/Space) 

C. Press ENTER push button, Zone 8. 

s s s s 

Observe momentary display of information entered: 

PAGE 

0 

0 0 0 0 

s s s s 

DATA 

I oo I 

FUNCTION 

I s1 I 

FUNCTION 

1991 
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STEP VI I: Operate controls as indicated in Figure 4-6. 

STEP VIII: Review results as indicated in Figure 4-6. 

4.4.6 Off-line and Log Exercise with a Local Asynchronous Terminal 

The purpose of this exercise is to demonstrate interaction with a data communications system 
component and to familiarize the operator with this operation. 

4-20 

For purposes of study of this exercise, the system parameters are as follows: 

Bite Rate: 1800 bps, Asynchronous, 1-Stop Bit 

Code: 7-level ASCII with EVEN parity 

Station (terminal) Address: "9'' 

(or, set the parameters as appropriate for an available terminal) 

STEP PAGE DATA FUNCTION DESCRIPTION 

00 0 80 73 Detect RTS OFF 

01 0 10 70 Turn on RLSD 

02 0 00 50 Send NULL 

03 0 05 50 Send ENO 

04 0 42 50 Send Address "B" 

05 0 10 71 Turn off R LSD 

06 0 20 32 Record 20 Characters 

07 0 00 99 END 

Proceed, using the eight steps of the general operating procedure as follows: 

STEPS I, Set controls as indicated in Figure 4-7. 
II and Ill: 

STEP IV: This step of the procedure is not applicable for this exercise. 

STEP V: Enter the program sequence as follows: 

A. Set Function 73 (Detect Off) into Function Switch Zone 8. 

B. Set Bit Switches, Zone 8, to detect RTS lead off. 

Bit Lights Ill 0 0 0 0 0 0 0 
(0 = Off, I= On) 

Bit Switches M S S S s s s s 
(Mark/Space) 
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C. Press ENTER push button, Zone 8. 

Observe momentary display of information entered: 

STEP PAGE DATA 

loo I 0 j so I 
NEXT ENTRY 

A. Set Function 70 (Turn On) into Function Switch, Zone 8. 

B. Set Bit Switches, Zone 8, to turn R LSD (carrier detect) on. 

Bit Lights 0 0 0 I 
(0 =Off, I= On) 

Bit Switches 
(Mark/Space) 

C. Press ENTER push button, Zone 8. 

S S S M 

Observe momentary display of information entered: 

NEXT ENTRY 

PAGE 

0 

0 0 0 0 

s s s s 

DATA 

I 10 I 

A. Set Function 50 (Send Character) into Function Switch, Zone 8. 

FUNCTION 

1731 

FUNCTION 

I 10 I 

B. Set Bit Switches, Zone 8, to send "NUL" character for even parity ASCII (or as 
appropriate for your terminal). See Universal Code Chart in the Appendix for bit 
arrangement for "NU L." 

Bit Lights 0 0 0 0 
(0 =Off, I =On) 

Bit Switches 
(Mark/Space) 

s s s s 

0 0 0 0 

s s s s 

(or, as appropriate for terminal in use) 

C. Press ENTER push button, Zone 8. 

Observe momentary display of information entered: 

PAGE DATA 

0 I ao I 
FUNCTION 

I 50 I 
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NEXT ENTRY 

A. Set Function 50 (Send Character) into Function Switch, Zone 8. 

B. Set Bit Switches, Zone 8, to send "ENO" character (use Universal Code Chart as 
before). 

Bit Lights 0 0 0 0 
(0 =Off, I= On) 

Bit Switches S S S S 
(Mark/Space) 

C. Press ENTER push button, Zone 8. 

Observe momentary display of information entered: 

NEXT ENTRY 

PAGE 

0 

0 I 0 I 

S MS M 

A. Set Function 50 (Send Character) into Function Switch, Zone 8. 

FUNCTION 

I 50 I 

B. Set Bit Switches, Zone 8, to send "B" address character (use Universal Code Chart as 
before). 

Bit Lights 0 0 I 0 
(0 =Off, I= On) 

Bit Switches S M S S 
(Mark/Space) 

C. Press ENTER push button, Zone 8. 

Observe momentary display of information entered: 

PAGE 

0 

NEXT ENTRY 

A. Set Function 71 (Turn OFF) into Function Switch, Zone 8. 

B. Set Bit Switches to turn RLSD OFF. 

Bit Lights 0 0 0 I 
(0 = Off, I = On) 

Bit Switches 
(Mark/Space) 

S S S M 

0 0 • 0 

S S MS 

FUNCTION 

I 50 I 

0 0 0 0 

s s s s 
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C. Press ENTER push button, Zone 8. 

Observe momentary display of information entered: 

PAGE DATA 

I 0 I I 10 I 
NEXT ENTRY 

A. Set Function 32 (Log Next Characters) into Function Switch, Zone 8. 

B. Set Bit Switches, Zone 8, to log 20 characters by setting 20 in BCD. 

Bit Lights 0 0 • 0 0 0 0 0 
(0 =Off, I = On) 

Bit Switches s s MS s s s s 
(Mark/Space) 

Observe m·omentary display of information entered: 

PAGE DATA 

Io I I 20 I 
NEXT ENTRY 

A. Set Function 99 (ENO TEST) into Function Switch, Zone 8, 

B. Set Bit Switches, Zone 8, to "00" in HEX or BCD. 

Bit Lights 0 0 0 0 
(0 = Off, I =On) 

Bit Switches 
(Mark/Space) 

s s s s 

Observe momentary display of information entered: 

PAGE 

I o I 
STEP VI I: Operate controls as indicated in Figure 4-7. 

STEP VII I: Review results as indicated in Figure 4-7. 

0 0 0 0 

s s s s 

DATA 

I oo I 

FUNCTION 

1 n I 

FUNCTION 

I 32 I 

FUNCTION 

I 99 I 
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4.4.7 Storage of Test Program for Auto Panel 

The purpose of this exercise is to demonstrate setup of the Auto Panel Functions by a test entered 
into a nonvolatile cell position. 

0 I 0 

2 

3 

4 

4-24 

For purposes of this exercise, the system parameters are as follows: 

Bit Rate: 

Code: 

Station Address: 

9600 bps, Sync;hronous 

EBCDIC 

''Q" 

(or set the Auto Panel Functions appropriate to a particular configuration as desired): 

ENTRY 
FUNCTION DESCRIPTION/COMMENTS 

STEP DATA FUNCTION 

0 

2 

3 

4 

5 

6 

32 90 Sc)' ccf. SYN 

78 97 SYN, 8 INFO, NO PARITY 

FD 92 BIT RATE 9600 .BPS 

EF 93 TERM, INCLK, CONTROL EIA, EIA 

FIRST FUNCTION OF TEST PROGRAM 

Proceed using the eight steps of the general operating procedure as follows: 

STEP I: Set controls as indicated in Figure 4-8. 

STEPS II, The settings of StP.ps II, 111 and IV will be programmed in Step VI. 
Ill and IV: 

STEP V: Operate controls as indicated in Figure 4-8. 

STEP VI: Enter program sequence as follows: 

C( 
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A. Set Function 90 (Syn Character) into Function Switch, Zone 8. See 
Function List, Chapter 111. 

B. Set Bit Switches, Zone 8, to represent EBCDIC "SYN" in HEX (32). 

Bit Lights 0 0 I I 0 0 I 0 
(O =Off, I= On) 

Bit Switches S S M M S S MS 

C. Press ENTER push button, Zone 8 

Observe momentary display of information entered: 

STEP PAGE FUNCTION 

I aa I I 0 I I 9° I 
NEXT ENTRY 

A. Set Functron 91 (Sync-Bits-Parity) into Function Switch, Zone 8. 

B. Set Bit Switches, Zone 8, to represent SYNC, 8 Info Bits, Parity NONE (78). See 
Paragraph 3.18.2 for Code 91. 

Bit Lights 0 I I I 0 0 0 0 
(O=Off, l=On) 

Bit Switches S M M M MS S S 
(Mark/Space) 

C. Press ENTER push button, Zone 8. 

Observe momentary display of information entered: 

STEP PAGE FUNCTION 

I a1 I 191 I 
NEXT ENTRY 

A. Set Function 92 (Bit Rate) into Function Switch, Zone 8. 

B. Set Bit Switches, Zone 8, to select 9600 bps in HEX (FO). See Paragraph 3.18.3 for 
Code 92. 

Bit Lights I I I I 
(0 =Off, I =On) 

Bit Switches 
(Mark/Space) 

MMMM 

0 0 0 0 

s s s s 
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C. Press ENTER push button, Zone 7. 

Observe momentary display of information entered: 

STEP PAGE DATA FUNCTION 

0 

NEXT ENTRY 

A. Set Function 93 (Test Terminal, Internal Clock, Control EIA OFF, EIA) into 
Function Switch, Zone 8. 

B. Set Bit Switches, Zone 8, to select proper data. See Paragraph 3.18.4 for Code 93 
(HEX EF). 

Bit Lights 1 1 1 0 
(0 = Off, I = On) 

Bit Switches 
(Mark/Space) 

C. Press ENTER push button, Zone 7. 

MM S M 

Observe momentary display of information entered: 

. PAGE 

NOTE 

1 1 1 1 

MS S S 

FUNCTION 

1931 

This nonvolatile cell position is now ready for entry of any test 
which has parameter known to be the same as that entered in the 
first 4 steps above. An applicable test would be entered starting at 
Step 5 {04). When desired, another applicable test may be entered 
by "writing over" starting at Step 5. 

A Stored Test firmware cell will normally have the Auto Panel Functions which can 
also be used as above. After the Stored Test is readied in position "A," test which 
has required parameters known to be the same as that which exists in the Stored 
Test may be made ready for application by "writing over" after the initial Auto 
Panel Function Steps. 

STEPS VI I and VI 11: These steps are not applicable for purposes of this exercise. 
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(FUN 90,91,92,93) 

START 

INITIAL 
TEST 
SETUP 
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l SET CONTROLS FOR INITIAL 
-- CONDITIONS TO PROVIDE FOR 

SYSTEM TEST 

MANUAL 

TEST ~SET UP TYPE OF TEST . 
CONFIG. -- REQUIRED (ON-LINE, OFF-LINE) 
DATA SETUP ETC.) 

SET ~ ESTABLISH CHARACTERISTICS 
TRANSMISSION -- AND RATE OF SYSTEM DATA 
DATA (CODE, BIT RATE, PARITY, ETC.) 

SET 
UNIQUE 
TEST DATA 

RUN 
TEST 

PROGRAM 

REVIEW 
TEST 
RESULTS 

STOP 

__ J MANUAL PATCHES, LINE CONTROL, l DETECTION, CONTROL & COUNTER 

G 
~
ENTER TEST PROGRAM 
DATA & FUNCTIONS 

-- WITH BIT & FUNCTION 
SWITCHES 

i RUN FROM NONVOLATILE RAM (A-H) 
-- OR FROM CELL "A" PREVIOUSLY LOADED 

FROM PROM 

~ IN PLAY MODE, OBSERVE RESULTS 
-- WHICH HAVE BEEN STORED IN 

RESULTS MEMORY 

Figure 4-1. Simplified Flow Chart for INTERSHAKE II Operation Sequence. 
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® 
Connect DTM-2 to power source 

© 
Set CONTROL EIA/OFF switch to OFF position 

© 
Set selector switch to TD/RD position ---

@ 
Set MON SIGS OUT/NORMAL--------­
switch to NORMAL position 

© 
Connect DTM-2 to system 
under test as required 

® 
Set EIA/MIL switch to match 
system under test 

® 

OM 842A 

PURPOSE OF EXERCISE: 

1. To familiarize operator with STEP I 
of operating procedure. 

2. To show control settings which are 
used initially for all types of test setups. 

Set power switch to ON position 

Figure 4-2. Initial Test Setup Exercise. 
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PERFORM INITIAL TEST SETUP 

(As shown in Figure 4·2) 

@ Set MON SIGS OUT/NORMAL 
switch to NORMAL position 

@ Set selector switch to TD/RD position 

@ Set CONTROL EIA/OFF switch to 
OFF position 

@ Connect DTM-2 to power source 

@ Connect DTM-2 to system under 
test as required 

0 Set EIA/MIL switch to match 
system under test. 

@ Set power switch to ON position 

I STEP II ) 

TEST CONFIGURATION DATA 

Requires no settings for this example. 
Initial settings can be used. 

I STEP Ill I 
SET TRANSMISSION DATA 

1. BIT RATE selector to 600. 
2. Toggle switch to left position. 
3. SYNC/ASYNC switch to ASYNC; 

STOP BIT = 1.0. 
4. INFO BITS switch to 7. -----" 
5. PARITY BIT svvitch to ODD. ------

I STEP IV I 
UNIQUE DATA SETUP 

(Not required for this example) 
I STEP v 
PREPARE TO LOAD TEST PROGRAM 
1. Press LOAD pushbutton ____ ,_,. 
2. Select Cell C 
3. Press STEP pushbutton -------
4. Set toggle switch to 

MANUALLY ENTER PROGRAM----

STEP PAGE DATA -- --
00 0 CS (H) 
01 0 45 (E) 
02 0 4C (L) 
03 0 4C (L) 
04 0 4F (0) 
05 0 00 (STOP) 

FUNCTION 

50 
50 
50 
50 
50 
99 

I STEP VI I 

OM 842A 

PURPOSE OF EXERCISE: 

1. To familiarize the operator with the procedure 
required to load a simple word sequence 
(H-E-L-L-0) into the INTERSHAKE II 
nonvolatile memory. 

NOTE: The Transmission Data settings are 
nominally set to 7-bit ASCII, 
Asynchronous with 1-bit STOP, ODD 
parity, at 600 Baud. 

Steps VI I (Run Program) and VI 11 
(Review Results) are not required 
for this exercise. 

LOAD PROGRAM SEQUENCE 

t t t t I Use zone 8 controls as shown to 
___ _... __ ........_ ____ ...._ ____ _. enter word. MARK-SPACE 

switches are set from right to left. 

Figure 4-3. Manual Loading Exercise. 
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STEPI 

PERFORM INITIAL TEST SETUP 

(As shown in Figure 4·2) 

Set MON SIGS OUT/NORMAL 
switch to NORMAL position 

Set selector switch to TD/RD position 

Set CONTROL EIA/OFF switch to 
OFF position 

@ Connect DTM-2 to power source 

@ Connect DTM-2 to system under 
test as required 

0 Set EIA/MIL switch to match 
system under test. 

@ Set power switch to ON position 

STEP II 

,SET TEST CONFIGURATION DATA 

1. Controls remain the same as set in STEP I. 

I STEP 111 I 
SET TRANSMISSION DATA 

1. Set selector switch to 1.2K -----"' 
2. Set toggle switch to center position 

lsTEP v11 I 
RUN PROGRAM SEQUENCE 

1. Press RUN pushbutton 
2. Press ST ART pushbutton 

STEPV 

PREPARE TO LOAD PROGRAM 

1. Press LOAD pushbutton ---
2. Select Cell "A" ---------"' 
3. Press STEP pushbutton _______ _, 
4. Set toggle switch to MANUALLY 

ENTER PROGRAM position--------

I STEP IV I 
SET DATA UNIQUE TO TEST 

1. Set all EIA CONTROL switches 
to "OFF (7X)" position. 

2. Set CONTROL EIA/OFF switch 
to CONTROL position. 

AR SYNC 
+-W -mv 3*':tt ~ .~ 
~ 1$, \!:. ~ 

i ,J 
STEP PAGE DATA FUNCTION -- -- --

00 0 FF 70 
01 0 05 82 
02 0 FF 71 
03 0 05 82 
04 0 00 98 

•• j --~ - 7 

lsTEPVllll 

OM 842A 

PURPOSE OF EXERCISE: 

To increase the operation familiarity with 
INTERSHAKE II control, and the manual 
loading procedure and at the same time 
demonstrate lead control and time generation 
in a program sequence. 

For purposes of this exercise, the Transmission 
Data is Nominally Set to 1200 Baud. 

REVIEW TEST RESULTS 

Try setting the TEST SELECTOR SWITCH in all 
positions. Note the alarm will be on and off at 
1 /2 second intervals. 

Case I: a. EIA CONTROL· ON 
b. Any TEST SELECTOR position 

Results: The following EIA test monitor lights will 
be flashing, (all controllable leads) RTS, 
CTS, DSP, RLSD, DTR, RI 

Case II: a. EIA CONTROL· OFF 
b. TD, RD or TD/RD selected 

Results: None of the monitor lights will flash 

Case Ill: a. EIA CONTROL· OFF 
b. TERM selected 

Results: CTS, DSR, RLSD and RI will flash 

Case IV: a. EIA CONTROL· OFF 
b. MODEM 

Results: RTS and DTR will flash 

See Table 2-3, page 2-8 for an explanation of the 
CONTROL EIA/OFF toggle switch. 

I STEP VI I 
ENTER PROGRAM DATA & FUNCTIONS 

I Use FUNCTION switch and MARK/SPACE 
_____ __... ___ __. _____ switches to enter data and functions. t t t t 

Enter from right to left. 

Figure 4-4. EIA (V.24) Control Lead and Time 
Generator Exercise. 
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STEP I 

PERFORM INITIAL TEST SETUP 

(As shown in Figure 4-2) 

@ Set MON SIGS OUT /NORMAL 
switch to NORMAL position 

@ Set selector switch to TD/RD position 

© Set CONTROL EIA/OFF switch to 
OFF position 

@ Connect DTM-2 to power source 

@ Connect DTM-2 to system under 
test as required 

V Set EIA/MIL switch to match 
system under test. 

@ Set power switch to ON position 

STEP II 

SET TEST CONFIGURATION DATA 

(Same as STEP 1 above.) 

rsTEP Ill I 
SET TRANSMISSION DATA FORMAT 

(Not required for this exercise) 

I STEP IV I 
SET DATA UNIQUE TO TEST 

(Not required for this exercise) 

STEPV 

PREPARETOLOADPROGRAM 

T 
R 
A 
N 
s 
tt~ 

! 
N 

1. Press LOAD pushbutton ----
2. Set selector switch to position (A-H) 

where preprogrammed contents are 
known (PROM) 

3. Press STEP pushbutton --------
4. Set toggle switch up to AUTO position 

• ••••••••••••••••••• t lO ti 

STEP PAGE 

. •·•. •·• .. 
876543'21 

MARK 

·1t:· 'ti t.tJ I ·~· ·ti 1i!\' ~ 
$1>1\Ct 

I STEP VI I 
• 

LOAD PROGRAM SEQUENCE 

1. Press ENTER pushbutton (this enters 
stored program into nonvolatile 
memory cell "A".) 

------ 2. Set selector switch to position A. 
(Program is now ready to run.) 

OM 842A 

PURPOSE OF EXERCISE: 

To familiarize the operator with the process of loading 
a program sequence which has been programmed previously 
into a Stored Test firmware cell (PROM). 

For purposes of this exercise, do not consider application 
of the stored test, i.e., whether or not the AUTO PANEL 
Functions match the test configuration or whether they 
are part of the program sequence. 

jsTEP v11I 
RUN TEST PROGRAM 

Not required for this exercise, but could be 
run by first depressing the RUN pushbutton, 
then the ST ART pushbutton. 

l STEP v111 j 

REVIEW TEST RESULTS 

(Not required for this exercise) 

Figure 4-5. Automatic Test Program Loading Exercise. 
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STEPI 

PERFORM INITIAL TEST SETUP 

(As shown in Figure 4-2) 

@ Set MON SIGS OUT/NORMAL 
switch to NORMAL position 

@ 
© 
® 
© 

Set selector switch to TD/RD position 

Set CONTROL EIA/OFF switch to 
OFF position 

Connect DTM-2 to power source 

Connect DTM-2 to system under 
test as required 

0 Set EIA/MIL switch to match 
system under test. 

@ Set power switch to ON position 

I STEP Ill I 
SET TRANSMISSION DATA FORMAT 

1. Set selector switch to match terminal bit rate. 
2. Set toggle switch to left position. ------
3. Set ASYNC/SYNC switch to ASYNC position, 

1.5 STOP BIT. -----------

I STEP IV I 
SET DATA PECULIAR TO TEST 

1. Set EIA CONTROL switch for RL.SD to 
"OFF (7X) position. Set all others to 
THRU position. 

4. Set INFO BITS to 5 position.---------
5. Set PARITY BIT switch to NONE position. ------' 

I STEP II I 
SET TEST CONFIGURATION DATA 

1. Set selector switch to TERM (OFF-LI NE) position. 
2. Connect I NTERSHAKE 11 to Terminal, using 

terminal connector. 

j STEP v11 I 
RUN TEST PROGRAM 

1. Depress RUN pushbutton 
2. Depress ST ART pushbutton -----
3. Observe COMPLETE indicator light when 

test has run (reached function 99). 

PREPARE TO LOAD PROGRAM SEQUENCE 

1. Depress the LOAD pushbutton -------
2. Select any Storage Cell 
3. Depress the STEP pushbutton -------~ 
4. Set toggle switch to MANUALLY ENTER PROGRAM 

STEP PAGE DATA FUNCTION -- --
00 0 80 73 
01 0 10 70 
02 0 23 67 6 J.. 
03 0 00 99 

t t t t 

OM 842A 

PURPOSE OF EXERCISE: 

1. To familiarize operator with the process of setting up 
and transmitting a test message in order to exercise 
a local terminal, such as a CRT display or TTY 
Model 33, 35, 37. 

I STEP v111 j 
REVIEW TEST RESULTS 

1. Observe that local terminal has received (printed) 
the 72 character test message required by function 60. 

I STEP VI I 
LOAD PROGRAM SEQUENCE 

1. Enter the steps of functions and their data 
by using the Zone 8 controls. 

2. Refer to function listing (Chapter 3) 
for explanation of function used. 

Figure 4-6. Off-Line Exercise Using a Local Terminal. 
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STEPI 

PERFORM INITIAL TEST SETUP 

(As shown in Figure 4-2) 

0 
© 
© 

Set MON SIGS OUT /NORMAL 
switch to NORMAL position 

Set selector switch to TD/RD position 

Set control EIA/OFF switch to 
OFF position 

@ Connect DTM-2 to power source 

@ Connect DTM-2 to system under 
test as required 

0 Set EIA/MIL switch to match 
system under test. 

@ Set power switch to ON position 

I STEP Ill I 
SET TRANSMISSION DATA FORMAT 

1. Set selector switch to 1.SK -----
2. Set toggle switch to center position ----' 
3. Set ASYNC/SYNC to ASYNC 

area, 1.0 STEP BIT ---------" 
4. Set INFO BITS switch to 7 

jsTEP 1v ( 

SET DATA PECULIAR TO TEST 

1. Set the RLSD. EIA CONTROL switch 
to the OFF(7X) position 

2. Set all other EIA CONTROL 
switches to the TH RU position 

5. Set PARITY BIT switch to EVEN position -------' 

I STEP II I 
SET TEST CONFIGURATION DATA 

1. Set selector switch to TERM position 
for OFF-LINE test ----------------' 

lsTEP v11 I 
RUN TEST PROGRAM 

1. Depress RUN pushbutton ____ ,. 

2. Depress START pushbutton -----
3. Observe COMPLETE indicator 

when test has been run 

I STEP v I 
PREPARE TO LOAD PROGRAM SEQUENCE 

1. Depress LOAD pushbutton ______ __. 

2. Depress STEP pushbutton 
3. Set toggle switch to MANUALLY 

ENTER PROGRAM position --------' 

········1'-····-t 
STEP PAGE DATA -- --

00 0 80 
01 0 00 
02 0 00 
03 0 05 
04 0 42 
05 0 20 
06 0 00 

FUNCTION 

73 
70 
50 
50 
50 
32 
99 

lsTEPv1 I 

OM 842A 

PURPOSE OF EXERCISE: 

1. To familiarize the operator with the procedure 
required for establishing interaction with a 
system component. 

2. To familiarize the operator with Results Memory 
content after a test has been run, and how to 
review results. 

NOTE: For purposes of this exercise, the system 
parameters have been set to: 

Bit Rate: 1800 Baud, 1-Bit STOP 
Code: 7-Level ASCII 
Parity: EVEN 
Station Address B 

I STEP v111 I 
REVIEW TEST RESULTS 

When COMPLETE indicator light is on, press 
the PLAY pushbutton, Zone 4, use the UP/DOWN 
toggle switch, Zone 7, to review the test results 
displayed in Zone 7, as follows:: 

00 
01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

NULL 32 
STA 32 
STX 32 

EOT 
LRC 

32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 

1st Received Char 
2nd Received Char 
3rd Received Char 
4th Received Char 
5th Received Char 
6th Received Char 
7th Received Char 
8th Received Char 
9th Received Char 
10th Received Char 
11th Received Char 
12th Received Char 
13th Received Char 
14th Received Char 
15th Received Char 
16th Received Char 
17th Received Char 
18th Received Char 
19th Received Char 
20th Received Char 

LOAD PROGRAM SEQUENCE 

1. Enter steps of function and data 
by using Zone 8 controls 

2. Refer to function listing (Chapter 3) 
for explanation of functions used 

Figure 4-7. Off· Line Poll and Record Exercise 
with Local Asynchronous Terminal. 
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STEPI 

PERFORM INITIAL TEST SETUP 

(As shown in Figure 4-2) 

@ Set MON SIGS OUT/NORMAL 
switch to NORMAL position 

@ Set selector switch to TD/RD position 

@ Set control EIA/OFF switch to 
OFF position 

@ Connect DTM-2 to power source 

@ Connect DTM-2 to system under 
test as required 

© Set EIA/MIL switch to match 
system under test. 

@ Set power switch to ON position 

I STEP II I 
SET TEST CONFIGURATION DATA 

No action required. Program functions 
control this step automatically. 

I STEP Ill I 
SET TRANSMISSION DATA 

No action required. Program functions 
control this step automatically. 

I STEP IV I 
SET DATA PECULIAR TO TEST 

No action required. Program functions 
control this step automatically. 

NOTE: If patching is required for a particular 
auto-panel set up, patching must be 
performed each time the test is 
performed. 

I STEP VII ) and I STEP VII I I 
(Not required for this exercise) 

I STEP v I 
PREPARE TO LOAD PROGRAM SEQUENCE 

1. Depress LOAD pushbutton 
2. Depress STEP pushbutton --------..J 
3. Set toggle switch to MANUALLY 

ENTER PROGRAM position. ---------' 

v 7;_1 t 
STEP PAGE DATA FUNCTION -- -- --

00 0 32 90 
01 0 78 91 
02 0 OF 92 
03 0 00 93 

! 

NOTE: This nonvolatile cell position is 
now ready for entry of any test 
which has the parameters outlined 
above. A test would be entered 
starting at STEP 5 (04). Afterwards, 
the test may be written over, starting 
at STEP 5. 

OM 842A 

PURPOSE OF EXERCISE: 

To demonstrate set up of the Auto-Panel Functions 
in a non-volatile cell position. 

For purposes of this exercise, the system parameters 
are as follows: 

Bit Rate: 
Code: 
Station Address: 

9600 bps, synchronous 
EBCDIC 
UQU 

(or set the Auto-Panel Functions appropriate to a particular 
configuration as desired). 

I STEP VI I 
LOAD PROGRAM SEQUENCE 

1. Enter steps of functions and data by 
using Zone 8 controls. 

2. Refer to function listing (Chapter 3) 
for explanation of functions used. 

Figure 4·8. Storage of Data Into Nonvolatime Memory 
for Auto Panel Setup. 
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UNIVERSAL CODE CHART FOR DATA COMMUNICATIONS 
.--~~~~~~ ....... ~~~~--~~~~~~~~--.~~~~~~-....--~~~~~~.,.--~~~~~...,-~~~~~~~~.--~~~~~~~--.~~~~~~~~--.~~~~~~~~--.-~~~~~~~-r~~~~~-.-~·~---------i 

8-BIT 
ASCII 

7-BIT 
ASCII 

EVEN PARITY 
ASCII 

OODPARITY 
ASCII 

6-BIT 
TYPESETTER 

6-BIT 
TRANSCODE 

EBCDIC EBCD SELECTRIC flELD DATA 8AlJOOT 

PTTC/REV EBCD PTTC/REV BCD 
BINARY BINARY BINARY BINARY 

BINARY HEX BINARY HEX BINARY HEX BINARY HEX BINARY HEX BINARY HEX BINARY HEX C1248AB HEX C1248AB HEX C1248AB HEX C1248AB HEX BINARY HEX BINARY HEX 

A 11000001 C1 A 1000001 41 A 01000001 41 A 11000001 C1 A 11000001 C1 A 000001 01 A 000011 03 A 0100011 23 ! A 00110001 31 A 00110001 31 A 1111001 79 A 000110 06 A - 00011 03 

B 11000010 C2 B 1000010 42 B 01000010 42 B 11000010 C2 B 11000010 C2 B 000010 02 B 011001 19 B 0010011 
7
13

3
1 BC 00110010 32 8 00110010 32 8 1110110 76 B 000111 07 E ? 11001 19 

C 11000011 C3 C 1000011 43 C 11000011 C3 C 01000011 43 C 11000011 C3 C 000011 03 C 001110 OE C 1110011 01110011 73 C 00110011 33 C 1111010 7A C 001000 08 C : 01110 OE 

D 11000100 C4 D I 000100 44 D 01000100 44 D 11000100 C4 D 11000100 C4 D 000100 04 D 001 001 09 D 0 001 011 OB D DO 110100 34 D 00110100 34 D 0101 010 2A D 001 001 09 D $ 01001 09 

E 11000101 C5 E 1000101 45 E 11000101 C5 E 01000101 45 E 11000101 CS E 000101 05 E 000001 01 E 1101011 68 E 01110101 75 E 00110101 35 E 1001010 4A E 001010 OA E 3 00001 01 

F 11000110 C6 F 1000110 46 F 11000110 CG F 01000110 46 F 11000110 C6 F 000110 06 F 001101 OD F 1011011 5B F 01110110 76 F 00110110 36 F 1110011 73 F 001011 OB F ! 01101 OD 

G 11000111 C7 G 1000111 47 G 01000111 47 G 11000111 C7 G 11000111 C7 G 000111 07 G 011010 1A G 0111011 3B G 00110111 37 G 00110111 37 G 0100011 23 G 001100 OC G 8 11010 1A 

~_1~~~~-=~_1,_o:,o::.c1..:o::o=o---'4=B--<f-'.'H--<_o:.1:.co:.:0:.:1..:0::00:::_..:4=8--1..:.H--<_..:.11:..00=1..:oo=o_,c:::sc..+.cH:__._1:.:1 . ..:o=o..:.1_::00=0=--=C8:::_+H"----'0::0..:.1.::00.:;:0:_..:0:::8'-1--~'----'0:.:1_::0__:1::._00:_ __ 1::4'-l--'H'----'O'-'O:::Oc::0__:1_:_1.:._1 ___ ..:oco7'-l--'-H'--"'oo'-'-11,_,1._,o,..o,,,o __ _,3,,,B'-l-H _ _:O:::Oc.1,_,1..:.1..:0:o:OD:_ __ .::38::_+..:.Hc___.::O.c1:.=0::.0__:1..:.10=---=2:::6+H.:__ _ _::00::.1'-"100.:1__,0.::D+H'---"#'--'1:.0:0..:1:.=0::.0_l:..4,_-I 
I 11 001 001 C9 I 1 001 001 49 I 11001 001 C9 I 01001 001 49 I 11001 001 C9 I 001 001 09 I 000110 06 I 1100111 67 I 01111 001 79 I 00111 001 39 I O 011 001 19 I 001110 OE I 8 00110 06 

J 11001010 CA J 1001010 4A J 11001010 CA J 01001010 4A J 11010001 DI J 010001 11 J 001011 OB J 1100001 61 J 01100001 61 J 00100001 21 J 1000011 43 J 001111 OF J 01011 OB 

K 11001 011 CB K 1001 011 4B K 01001 011 4B K 11001011 CB K 11010010 D2 K 010010 12 K 001111 OF K 1010001 51 K 01100010 62 K 00100010 22 K 0011010 1A K 010000 10 K ( 01111 OF 

L 11001100 CC L 1001100 4C L 11001100 CC L 01001100 4C L 11010011 DJ L 010011 13 L 010010 12 L 0110001 31 L 00100011 23 L 00100011 23 L 1000110 46 L 010001 11 L ) 10010 12 

M 11001101 CD M 1001101 4D M 01001101 4D M 11001101 CD M 11010100 D4 M 010100 14 M 011100 1C M 1001001 49 M 01100100 64 M 00100100 24 M 1100001 61 M 010010 12 M 11100 IC 

N 11 001 110 CE N 1001110 4E N 01 001110 4E N 11 001110 CE N 11010101 D5 N 010 101 15 N 001100 QC N 0 101 001 29 N 00 100 101 25 N 00100101 25 N 1010010 52 N 010 011 13 N 01100 OC 

0 11001111 CF 0 1001111 4F D 11001111 CF 0 01001111 4F 0 11010110 D6 D 010110 16 0 011000 18 0 0011001 19 O 00100110 26 O 00100110 26 0 1000101 45 0 010100 14 D 9 11000 1B 

~- 11010000 DO P 1010000 50 P 01010000 50 P 11010000 DO P 11010111 D7 P 010111 11 P 010110 16 P 1111001 79 p 01100111 67 r _ _,,o"'o_,1-=oo"-'"11,_1,___-'2,,,1=-i_:..P __ ::..o.::oo:.1:..o=-1'-1'-_::..oB=-i..:.P __ o:..1:.:o:..1:::0-=-1--'-15=-i~P .. __ 0: __ 1c.:o,_1:..1:.::o_..:.1s=--1 
Q 11010001 D1 Q 1010001 51 0 11010001 D1 0 01010001 51 Q 11011000 DB Q 011000 18 Q 010111 17 Q 1000101 45 Q 01101000 68 a 00101000 28 a 1011011 58 0 010110 16 Q 1 10111 17 

IR 11010010 D2 R 1010010 52 R 11010010 D2 R 01010010 52 R 11011001 D9 R 011001 19 R 001010 OA R 0100101 25 R 00101001 29 R 00101001 29 R 0101001 29 R 010111 17 R 4 01010 OA 

S 11010011 D3 S 1010011 53 S 01010011 53 S 11010011 D3 S 11100010 E2 S 100010 22 S 000101 05 S 1010010 52 S 01010010 52 S 00010010 12 S 0100101 25 S 011000 18 S Bell 00101 05 

T 11010100 D4 T 1010100 54 T 11010100 D4 T 01010100 54 T 11100011 EJ T 100011 23 T 010000 10 T 0110010 32 T 00010011 13 T 00010011 13 T 0000010 02 T 011001 19 T 5 10000 10 

U 11010101 D5 U 1010101 55 U 01010101 55 U 11010101 D5 U 11100100 E4 U 100100 24 U 000111 07 U 1001010 4A U 01010100 54 U 00010100 14 U 0110010 32 U 011010 1A U 7 00111 07 

v 11010110 D6 v 1010110 56 v 01010110 56 v 11010110 D6 v 11100101 E5 v 100101 25 v 011110 1E v 0101010 2A v 00010101 15 v 00010101 15 v 0110001 31 v 011011 1B v ; lino 1E 

W 11010111 D7 W 1010111 57 W 11010111 D7 W 01010111 57 W 11100110 E6 W 100110 26 W 010011 13 W 0011010 1A W 00010110 16 W 00010110 16 W 1110101 75 W 011100 IC W 2 10011 13 

~ _ __:_1.:._1~01,_1:_0~0~0-=D~B'--l~X:___..:_1.::0~11.:._0~0~0'--5~8,__+..cx'----'-1'-1-=0.:..11~0~00:::_.cD~B=-rx-'--~1-=-1~0~11~0~0~0'-'5~8'--~x-'--~1-=-1_,1~00'-'-11~1'-E~7'-rx-'-_~1~00'-C11'--1'--~2~7-t-~x'--~0~1~1-=-10~1'--_-~1~D-rX~_1~1~1~1~0~1~0 ___ ~7'-'A-'-+Lx,___~01'-"01~0~1~1~1--.JU...,-X -~o,..0~0~1~0~1~1~1 __ ___,_1~7+"X'--_~1~1~00~0~10~-~6~2-+'X.,___~0~11~10~1c_,1~D-rX.,__~/ __ 1.~1_,1~0~1~-='~~ 
Y 11011001 D9 Y 1011001 59 Y 01011001 59 Y 11011001 D9 Y 11101000 ES Y 101000 28 Y 010101 15 Y 1000110 46 Y. 01011000 58 Y 00011000 18 Y 1100111 67 Y 011110 1E Y 6 10101 15 

Z 11011010 DA Z 1011010 5A Z 01011010 5A Z 11011010 DA Z 11101001 E9 Z 101001 29 Z 010001 11 Z 0100110 26 z 00011001 19 z 00011001 19 Z 1010100 54 Z 011111 1F Z " 1000·1 1\ 

11 100 001 E1 a 1 100 001 61 a 11 100 001 E1 a 01 100 001 61 a 10 000 001 81 

11 100 010 E2 b 1 100 010 62 b 11 100 010 E2 b 01100 010 62 b 10 000 010 82 

11100011 E3 c 1100011 63 c 01100011 63 c 11100011 E3 c 10000011 83 

11100 100 E4 d 1 100 100 64 d 11100 100 E4 d 01 100 100 64 d 10 000 100 84 

fCA'Ps-;;..-sH"1F'i"'-l 
I LC= "UNSHIFT" I 
: UNSHIFT 011111 I 1F 

rc:AP's-;;"'"uc"" ___ l 
I LC= "LC" I 
I LC 00011111 1F I 
L~C_Q!l.Q!!_lO_Q._!fJ 

1C:i-iPs= ::Uc-::- - -1 
I LC="LC" I 
I LC 00111110 3EI 
~£.~00.!_1~ ~j 

fCm ;;-.. uc·:- - -1 
I LC= "LC" I 
I LC 00111110 3E1 

fcAJ>S:."7.iJc"'"--1 
I LC= "LC" I 
!Le 00011111 1FI 
L~_C!Q-2).!_!Q2_.!fJ 

riNoC01:VE-HCAsEj--1 
[iiiioLoWERCASEj] 11 "LETTrns·- 11111 1Fl1 
-------- "FIGURES" 11 011 18 

L~.!f!..2.12~~-J 18 L..UE_ ~~_!:1~~~ L----------~.l 

'j 
k 

I 

m 

p 

q 

11100 101 E5 e 1 100 101 65 e 01 100 101 65 e 11100 101 E5 e 10 000 101 85 
11100110 E6 f 1100110 66 I 01100110 66 f 11100110 E6 f 10000110 86 

11100111 E7 g 1100111 67 g 11100111 E7 g 01100 111 67 g 10000111 87 

11101 000 ES h 1 101 000 68 h 11101 000 ES h 01101 000 6S h 10 001 000 88 

11101001 E9 i 1101001 69 i 01101001 69 i 11101001 E9 i 10001001 89 

11101010 EA j 1101010 SA j 01101010 SA j 11101010 EA j 10010001 91 

11101 011 EB k 1101 011 66 k 11 101 011 EB k 01101 011 6B k 10 010 010 92 

11101 100 EC I 1101 100 6C I 01101 100 6C I 11101 100 EC I 10 010 011 93 

11101101 ED m 1101101 6D m 11 101101 ED m 01101101 6D m 10 010 100 94 

11101110 E=E'-l-~n __ 1_1_0_1_1_1_0 _ _:6_E__,f--n __ 1_1_1_0_1_1_1o __ E_E-l_n __ o~1~1~0~1_1~1~o~s~E-+-"--~10_0~1_0_1_0~1~95-, 
11101111 EF o 1101111 6F o 01101111 6F o 11101111 EF o 10010110 96 

11110000 FO p 1110000 70 p 11110000 FO p 01110000 70 p 10010111 97 

11110 001 F1 q I 110 001 71 q 01110 001 71 q 11110 001 Fl q 10 011 000 98 

11110010 F2 r 1110010 72 r 01110010 72 r 11110010 F2 r 10011001 99 
s 11110011 F3 s 1110011 73 s 11110011 F3 s 01110011 73 s 10100010 A2 

t 11110 100 F4 t 1110 100 74 t 01 110 100 74 t 11110100 F4 t 10 100 011 A3 

u 11110101 F5 LI 1110101 75 u 11110101 F5 LI 01110101 75 u 10100 100 A4 

i-"---1~1:1_(!_ F~- _v ___ 1_1_1_0_1_1_0 __ 7_6_,>-v __ 1_1_1_1_0_1_1o __ F.6=-'-1-v'---0_1_1_1_0_1_10 __ 76 __ -l-v--_1_0_1_00_~01 A5 
w 11110111 F7 w 1110111 77 w 01110111 77 w 11110111 F7 w 10100110 A6 

11111 001 F9 y 1111001 79 y 11111 001 F9 y 01111001 79 y 10101 000 AB 

11111 010 FA z 1111 010 7A z 11111 010 FA z 01111 010 7A z 10101 001 A9 

COURTESY OF 

ATLANTIC RESEARCH CORPORATION 
5390 CHEROKEE AVENUE ·/\LEXANDRIA,VIRGINIA- 22314 

703-354-3400 

MANUFACTURERS OF INTERSHAKE and DATA TEK 960D 

II: x 11111 000 F8 x 1111 006 7S x 01 111 000 78 x 11111 000 FS x 10100111 A7 

1

0

2

: 10110000 BO ~O 0110000 30 0 00110000 30 0 10110000 BO 0 11110000 FO 0 110000 30 0 110110 U 36 0 01010100 L 54 0 01001010 L 4A O 00001010 LOA 0 01100100 L 64 0 110000 30 0 

10110001 B1 1 0110001 31 1 10110001 Bl 1 00110001 31 1 11110001 Fl 1 110001 31 1 111101 U 30 1 00100000 L 20 1 00000001 L 01 1 00000001 L 01 1 00100000 L 20 1 110001 31 1 

10110010 82 0110010 32 2 10110010 B2 2 00110010 32 2 11110010 F2 2 110010 32 2 110011 U 33 2 00010000 L 10 2 00000010 L 02 1 00000010 L 02 2 00010000 l 10 2 110010 32 2 

10 110 011 83 0 110 011 33 3 00 110 011 33 3 10110 011 B3'-lf-3'-__ 1.1_ ._1_.10'-o'-1'-1-'F--3'-l-3 ___ 1_10_0_1_1 __ 3_3_~ 3 ____ 100_0_0_1_u_~271-t-73-~00~1~10~00=0~_7L-730=--if-3 ___ 0~0~0~0~0~0~11~~L-703~1- 3 00 000 011 L 03 3 01 110 000 L 70 3 110 011 33 3 
~- 10110100 B4 4 0110100 34 4 10110100 B4 4 00110100 34 4 11110100 F4 4 110100 34 4 101010 U 2A 4 00001000 L 08 4 00000100 L 04 4 00000100 L 04 4 00000100 L 04 4 110100 34 4 

5 10110101 B5 5 0110101 35 5 00110101 35 5 10110101 85 5 11110101 F6 5 110101 35 5 110000 U 30 5 01101000 L 68 5 01000101 L 45 5 00000101 L 05 5 00001000 L 08 5 110101 35 5 

6 10110110 B6 6 0110110 36 6 00110110 36 6 10110110 B6 6 11110110 F6 6 110110 36 6 110101 U 35 6 01011000 L 58 6 01000110 L 46 6 00000110 L 06 6 01011000 L 5S 6 110110 36 6 

J 10110111 B7 7 0110111 37 7 10110111 87 7 00110111 37 7 11110111 F7 1 110111 37 7 100111 U 27 7 00111000 L 38 7 00000111 L 07 I 00000111 L 07 7 01101000 L 68 7 110111 37 7 

8 10111000 BB 8 0111000 38 8 10111000 B8 8 00111000 38 B 11111000 FB 8 111000 38 8 100110 U 26 8 00000100 L 04 8 00001000 L 08 H 00001000 L OB 8 00111000 L 38 8 111000 38 8 

9 10111001 B9 9 0111001 39 9 00111001 39 9 10111001 B9 9 11111001 F9 9 111001 39 9 111000 U 38 9 01100100 L 64 9 01001001 L 49 !! 00001001 L 09 9 00110100 L 34 9 111001 39 9 
SP 10100000 AO SP 0100000 20 SP 10100000 AO SP 00100000 20 SP 01000000 40 SP 011010 1A SP 000100 S/U 04 SP 01000000 - 40 SP 01000000 - 40 SI' 00000000 - 00 SP 01000000 - 40 SP 000101 05 SP 

10 110 

10 111 

10011 

00001 

01010 

10000 

10 101 
00 111 

11010 

11000 

00 100 

F 16 

F 17 

F 13 

F ~_:I_ 
F OA 

F 10 

F 15 

F 07 

F 1A 

F 18 

- 04 

o 100 001 21 ! oo 100 001 21 ! 10100 001 Al ! 01 011 010 5A _1 ___ 10_0_0_1_1_s __ 2_3-1--' __ 0_1 _11_0_1_0_1 ___ u __ 75__,i-:-1 _______ u __ ee_+ 1 ___ 00_10_1_0_1_1 __ u __ 2_B_+1 __ ooc.c:..o:.o:...o_oc..co_1~L'-0~1-1--' __ 1_0_1_1_01_2_D-+-' ____ 01_10_!~ 
0100010 22 " 00100010 22 " 10100010 A2 " 01111111 7F " 00110100 U 34 " U OB 00000111 U 07 " 01001001 U 49 " 10001 F 11 

! 10100001 A1 

1-;;--~0 100 010 A2 

# 0100011 23 # 10100011 A3 # 00100011 23 1# 01111011 7B # 111011 38 # 00110100 L 34 # L OB $ 00101011 L 2B # 01110000 U 70 # 100110 26 # 10100 F 14 

10f; 1<l0 A4 $ 0 1PO ;QO 24 $ 00100 100 24 $ 101GO 100 M '$ 01 011 011 5B $ 011 011 1B $ 100 011 U 23 $ 01110 101 L 75 $ L 68 .,, 00 000 101 U 05 $ 00 000 100 U 04 $ 100 111 27 $ 01 001 F 09 
# 10100 on A3 

10 100 A5 I~ 0 100 101 25 % 10 100 '01 AS & 00 100 101 25 i 01 101 100 6C % 101100 2C ( % 01101 000 u 68 % 01 000 101 ~ 45 ~ 00 110 000 ~ 30 % 00 001 000 u 08 % ~~~ ~~~ ~~ 

L~' ,·, _____ ;=,:,'.= ;_, 0:,=:1= __ ;:-:~::~--= A~--s~=··· -11~ i{, _._1_:;-l]:~-~()_1_;::.~;-:~;~;:;;J::~--~:;;:: __ t_i-;;~------:::~n:,,·~"';~:;;L::l:;;~-;:~-,--[::{.,_--i~ ~i~ ill ~. irn; [ ~ • 
00•11 °-1 -0010-00--11-0c_._~ ___ ; __ ;~_, _;;_;_; __ ~-~-·-&.: __ :00~_l_~0:_0~0-1 -~1: 00~-~---u~--~-:_,_-~~--~-i._~_,r_;_~_~_! __ u __ ~-~- 1 

.. _,L_~=-~-=~-=-~-~:~:~~-u~f'-'~-1-'~--'~'-'j fil § ~ ~ ; ::; E E": 
': 10101010 AA!·• OlITTW2Ji- # '" '"'-'" ~ • 00101010 2A 01011100 5C * 04 • 00001000 U 08 • 00110000 U 30 * 00111000 U 38 * 101060 28 

i01010-i1 p,3 !-;· 0101011 28 + 00101011 28 + 101011 AB 01001110 4E + 01000011 U 43 + 01110000 U 10 00011011 L 1B + 00010011 U 13 + 100010 22 

n rnl' 2c 10 10·1100 AC I· oo 101100 zc i · 01 101 011 as 101 011 2B 01110110 L 76 01 011 ooo L ss oo 100 ooo • 20 oo 111 011 • 3B 101 no 2E 101100 AG 
10101101 AD 

10101110 AE 

01 011 F OB 

01111 F OF 

10010 F 12 

01100 F OC 

00011 F 03 

11100 F 1C 

11101 F 1D i 10 1011'11 ;\f I I 

0101101 W 00101101 2D 1_ 10101101 AD 1. 111100000 60 100000 20 101001 U 29 - 00000001 * 01 - 00100000 • 20 00111011 L 3B - 00110111 L 37 - 100001 21 -

0101110 2E otiln1110 2E ' 10101110 AE I 01001011 4B I· 001011 OB 111100 S/U 3C 00110111 L 31 00111011 L 3B I 00010001 L 11 01010001. 51 111101 JD 

O 101 111 21' 10 m1 111 AF I 00 101 111 2f _,__I __ 0_1 100 001 61 JI 100 001 21 I 01 100 010 L 62 I 01 010 001 L 51 I 00 000 111 L 07 I 111 100 3C I ·- - ~-~~~~~~~~~__,~~~~~~~~--~--~~~~~~~--''--~~~~~~~'---~~~~~-'-~~--~~~~-' 



UNIVERSAL CODE CHART FOR DATA COMMUNICATIONS 

< 

8-BIT 
ASCII 

BINARY HEX 

10111 010 BA 
10-:111 011 BB 

10111100 BC < 

7-BIT 
ASCII 

BINARY HEX 

0111010 3A 1.: 
0111011 38 

0111100 3C < 
10 111101 BD = 0111101 JD = 

> 10111110 BE > 0111110 3E > 
7 10111111 BF ? 0111111 JF ? 

@ 11000000 co @ 1000000 40 @ 

[ 11 011 01'' DB [ 1 011 011 SB [ 

EVEN PARITY 
ASCII 

BINARY HEX 

00 111 010 3A 

10111011 BB 

00111100 3C 

10111101 BD 

10111110 BE 
00111111 3F 
11 DOD ODO CO 

11011011 DB 

< 

> 
7 
@ 

[ 
l-',---,,-0-1_1_1_0_0_D_C_-l--'\-----1011100 SC \ 

I 11 011101 DD I 1 011101 50 I 
01011100 SC \ 
11 011101 DD I 

11011110 DE 
11 011111 DF 

1011110 5E f\ 11 011110 DE 

1011111 SF - 01011111 SF 
11DO 000 60 \ 01 1DO 000 60 

11111 011 FB j 1111 011 7B j 01111 011 7B 

11111100 FC : 1111100 7C I 11111100 FC 
11111 1Q1 FD } 1 111 101 7D } 01111101 '10 

11111110 FE - 1111110 7E -· 01111101 7E ,__ ________ ___, ___ ~ _____ ,___ ___ _ 

I\ 

ODD PARITY 
ASCII 

BINARY HEX 

10111010 BA 
00111011 3B 

10111100 BC 
00111101 3D 

00111110 3E 
10111111 BF 
01000000 40 

01011011 5B 

< 

> 
7 
@ 

11 011100 DC \ 
01011101 SD 
01 011110 SE 
11011111 DF 

11100 000 EO 
11111 011 FB 

011111DO 7C 
11111101 FD 
11111110 FE 

EBCDIC 

BINARY HEX 

01111 010 7A 
01011110 5E 

01001100 4C 

01111110 7E 

01101110 6E 
01101111 6F 
01111100 7C 

-11100000 EO 

01101101 60 
01111 001 79 

11000000 co 
01101 010 6A 
11010000 DO 

10 100 001 A1 
01001010 4A 
01 011111 SF 
01 001111 4F 

ACK 10 ODO 110 86 ACK O 000110 06 ACK 00 000 110 06 ACK 10 000 110 86 ACK DO 101 110 2E 

< 

6-BIT 
TRANSCODE 

BINARY HEX 

001100 oc 

111100 3C 

7 
@ 

6-BIT 
TYPESETTER 

BINARY 

111010 s 
-111010 u 

110110 s 
101001 s 

HEX 

3A 

3A 

36 
29 

r,-----------, 
:'.:J( _ _!_0.!.!!~-~~-2..!!J 

< 

> 
? 
@ 

EBCD 

BINARY 
C 1248AB 

D0001 ODO 
00110000 
D0010000 

00 1DO 000 

00111 000 

01100 010 
OD ODO 010 

HEX 

u 08 

u 30 
u 10 
u 20 

u 38 

u 62 
L 02 

ru'PPERCAsE(Ui1 
I LOWER CASE (L) : 

~!!'i!'.!!.!:!.... __ .J 

OOOD0010 u 

00110111 u 
01110110 u 

02 
37 
76 

PTTCIREV EBCD 
BINARY 

C 124BAB HEX 

: 00000100 u 04 
; 00000011 u 03 
< 00000010 u 02 

= 00 000 001 u 01 

> OOOD0111 u 07 

7 01010001 u S1 
@ 00010000 L 10 

fUPi>eRc°A8E1iii1 I LOWER CASE (L) I 
15!.!!!.~..!2 __ ...J 

00 010000 u 

00111011 u 
01 011 011 u 

10 

38 
SB 

I 
(@ 

PTTC/REV BCD 
BINARY 

C 124BAB 

00000100 u 
00000011 u 

OOOD0001 u 

00010001 u 
00010000 L 

00010000 u 

HEX 

04 : 
03 ; 

01 = 

11 7 
10 @ 

[ 

10 

U OB ± 

u 02 0 

ruc-ciii1io11i0-Cii'l 
i:~-~2.~2.1..!:2:..i 

SELECTRIC 

BINARY 
C 1248AB HEX 

. ·-01"101"011 u 6B : 

01 101 011 L 811 ; 

< 
00010011 L 13 = 

> 
D0000111 u 07 ? 

D0010000 u 10 @ 

00 100 ODO U 20 [ 

00 100 ODO L 20 I 

DO 110111 u 37 

JUPi>'ER'C"A5E"lu11 
[LOWER CASE (L) I 
J!l.!.~~\:!. ___ J 

01 011 ODO U 58 

DO 100 ODO U 20 
00 ODO 001 U 01 

fucaociiHoo-;c1 
L~_.!!l!...l!.!!.!!L1£J 

1FIELD DATA 

BINARY HEX 

101011 2B : 

111 011 3B ; 

100011 23 
100100 24 

100101 25 

101100 2C 7 

101111 2F 
D00011 03 

ODO 1DO 04 

DOD 010 02 

BAUDOT 

BINARY HEX 

01 ·no F OE 
11110 F 1E 

11001 F 19 

fFitiS-Tiliii1ifll 
L!:..T_l'.!~.11-.11.1_.!£..i 

BEL 10000111 S7 
BS 10 001 000 SS 

BEL 0000111 07 
BS 0 001 000 08 

BEL 100D0111 S7 
BS 10 001 000 8S 

BEL 00000111 07 
BS 00 001 000 08 

BEL 00 101 111 2F 
BS 00010110 16 
BYP DO 1DO 100 24 

BEL 001101 OD BEL 101 011 2B ---------- - --1-----------1--------+---------l 

CAN 10 011 000 9S CAN 0 011 ODO 1S CAN 00 011 000 18 CAN 10 011 000 9S CAN 00 011 ODO 18 
CC 00 011 010 1A 

CR 10 001 101 80 CR 0 001 101 OD CR 10 001 101 8D CR 00 001101 OD CR 00 001 101 OD 
DC1 10010001 91 DC1 0010001 11 DC1 00010001 11 DC1 10D01001 91 DC1 00010001 11 

i-:D=C=2,__~10::...::0~10~0~1~0'----'9=2'--1--'D=C=2:.__~0--'0~10.:.._:_0~10,__~12:_-l-'D~C=2'--~0~0~0~10~0~1=0:.__~12:__~D~C=2=---~1~0~0~10~~01=0'---9=2=--i~D~C~-00010010 12 
DC3 10010011 93 DC3 0010011 13 DC3 10010011 93 DC3 00010011 13 
DC4 10 010 100 94 DC4 0 010 100 14 DC4 DO 010 100 14 DC4 10 010 100 94 

DEL 11111111 FF DEL 1111111 7F DEL 11111111 FF DEL 01111111 7F 
OLE 10 010 000 90 OLE 0 010 000 10 OLE 10 010 ODO 90 DLE 00 010 000 10 

EM 10 011 001 99 

ENO 10 ODO 101 SS 

EM 0 011 001 19 

ENO 0 000 101 05 

EM 10 011 001 99 

ENO DO ODO 101 05 

EM 00 011 001 19 

ENO 10 ODO 101 SS 

DC3 D0010011 13 

DC4 00 011 100 3C 
DEL 00000111 07 

OLE DO 010 ODO 10 
DS 00 100 000 20 
EM 00 011 001 19 
ENO DO 101 101 20 

EOB 00100110 26 
EOT 100001DO 84 EOT 0000100 04 EQT 10000100 84 EOT D00001DO 04 EDT 00110111 37 

1-'E=S~C:.__~1~0~0~11~0~1=1'----'9~B'--l~E=SC:_:___:_o~o-=-1~1-=-01=1'---~1B--lf--'E~S~C:.__~00~0=11~0~1=1'---1~B:.__~E~S~C--1~1~0~0711~01~1C--9~ee-1~E~S~C: 00100111 27 

ETB 10010111 97 ETB 0010111 17 ETB 00010111 17 ETB 10010111 97 ETB 001D0110 26 
ETX 10000011 83 ETX 0000011 03 ETX 00000011 03 ETX 10000011 S3 ETX 00000011 03 
FF 10 0011DO SC FF 0 0011DO OC FF DO 001 100 DC FF 10 001100 SC FF DO 001100 DC 
FS 10 0111DO 9C FS 0 011100 1C FS 10 011100 9C FS 00 011100 1C FS 00 100 010 22 
GS 10011101 90 GS 0011101 10 GS 00011101 10 GS 10011101 90 
HT 10 001 001 89 HT 0 001 001 09 HT 00 001 001 09 HT 10 001 D01 S9 HT 00 000 101 05 

~--1---1--1_.c:_::--~--1--1--------l--~-----~----l~---------l-l-F-S ___ 00011100 1C 

IGS DO 011 101 1D 
IL 00010111 17 
IRS 00011110 1E 
IUS 00011111 1F 
LC DO 000110 06 

DEL 111111 3F 

OLE 011111 1F 

EM 111110 3E 

ENO 101 101 20 

EOT 011110 1E 
ESC 101 010 2A 

ETB 001111 OF 
ETX 101 110 2E 

HT 101111 2F 

BS 01 011101 SD 
BYP 00 001 110 OE 

RET 001 000 OS 

RUBOUT 111111 3F DELOl 111111 7F 

IELEVATE--iiiiiiiifo-02: 

BS. 
BYP 

01101110 6E 

00 011100 1C 

DEL 01111111 7F 

ITHIN SP 100 000 20 I 
IADD TH SP 100 1DO 241 

IEM SP 1DO 101 251 EOB01011110 5E EOB 01011110 5E 
[EN SP 101110 2E I EOT01111100 7C EOT 01 001111 4F 

2F HT 00 111101 30 

IOR 101111 2F[+-----------l~~~-----~-

[V RULE 110010 32 [ 

jEM LEAD 110100 341 
IENLEAD 110111 371 
iuRAIL 111001 391 
ILRAIL 111011 3BI 

\~!:_E!:!~--_2.~2_~-~J HT 00 101111 +-----------+-------------! 

BS 
BVP 

00101110 
00 0111DO 

DEL 00111111 

FOB 00 011110 
[QT OD 001 111 

HT DO 111101 

2E BS 01 011101 
1C BY 00 001110 

3F DEL 01111111 

1E EOB 01 011110 
OF EOT 01 111 100 

30 HT 00 101111 

SD 
OE 

7F 

SE 

7C 

2F 

IL 00111101 30 IL 00 101111 2F IL 00101111 2F IL DO 111101 3D 

LC 00 111110 3E LC 00 011111 1F 

CR 111111 3F CR 01 DOO 08 

FF 111110 3E 

LF 10 001 010 8A 

NAK 10 010 101 95 

LF 0 001 010 DA 

NAK 0 010 101 15 

LF 00 001 010 OA LF 10 001 010 SA LF DO 100 101 25 
------l----~-~-~--1-------

NAK 10010101 9S NAK 00010101 1S NAK 00111101 3D NAK 111101 30 

LC 00 011111 
LF 01101110 

1F 
6E 

LC 

LF 

00111110 
01 011101 

3E 

SD LF __ o~o~o~1~1~1~0~1 ___ 10=-l~L_F __ o~1_1~0~1~1~1.:_o_--16~E'-l---------+L~F----0=0"0"1~0 __ ~0~2~ 

NL 00 010 101 15 

NUL 10 000 000 80 NUL 0 000 ODO 00 NUL 00 000 ODO 00 NUL 10 000 000 80 NUL 00 000 ODO 00 
PF 00 000 100 04 

PRE 00 100 111 27 
RES 00 010 100 14 

PF 100010 

NL 01101101 

22 PF 01 001111 

PN 01 001100 
PRE 00 111 110 

RES DO D01 101 

60 NL 01 101 101 

4F 

4C 
3E 
OD 

PF 
PN 
PRE 

RES 

01111100 
01 001100 

00 011111 
001011DO 

60 NL 00 101101 

7C 
4C 
1F 

2C 

l'F 00 111 100 
PN DO 0011D0 
l'RE . 00 011111 

fl ES 00 101 100 ~
. PN 00 110 100 34 lj 

R LF DO 001 D01 09 
RS--1-0-0-11-11_0_9_E-l-R-S--0-0_1_1_1_10--1E-+-R-S--00-0-11-11-0--1E--l-R-S--1-0-0-1-1-11-0-9-E-l-R"-S= - 00li-'0~1~0_:_1_:35_:__--l----------1----------l--+-R-S-D0-1-01-100 _____ 2_C-+--R-S--00-00_1_1_0_1 ___ 0_D_I !IS 00001101 

SI 10001111 Sf Si 0001111 OF SI DOOOl 111 OF SI 10001111 SF SI 00001111 OF 

'I SM 00 101 010 2A 

I so 
i S~H 
i 
; 

10 001110 SE 

10 000 001 81 

SMM 00 001 010 DA 

ISO OOC1110 OE SO 10001110 SE SO 00001110 OF SO 
SOH 0 000 001 01 SOil 10 DOO D01 S1 SOH 00 ODO 001 01 SOtl 00 000 001 01 

00 001110 OE 

SOH 000 000 00 

I STX 10 000 010 82 

I SUB 10 011 010 9A 
SYN 10010110 96 

1 sos oo 100 001 21 

srx'----'-o"o_:_DO:_o~1=0'---0=2=----l-'s'-'r-'-x'---~10--1000--10~1"'0----'82~-+sr-x __ oo_ooo __ o_1_0 __ 0 __ 2 ___ -~~)( no ooo--10_1~0_0_2-1'--s_T_x __ oo_1_0_1_o_o_A+------------+-------------l'-------------l 
SUB 0011010 1A SUB 10011010 9A SUB 00011010 1A SUB 00111111 3F SUB 001110 OE 
SYN 0 010 110 16 SYN 10010110 96 SYN 00010110 16 SYN 00 110010 32 SYN 111010 3A 

us 011101 10 II VTUS 10 011111 9F 

1G 001 011 SB 

UC 00110110 36 

us 0 011111 1F 

VT 0 001 011 OB 

US 10 011111 9F 

VT 10 001 011 SB 

US 00111111 1F 
VT QO 001 011 OB VT 00 001 011 08 

UC D0011100 1C UC 00 D01110 OE \JC OOD01110 

20 NL 01 101 101 

3C PF 01 001111 
OC PN 01 001 1DO 
1F PRE 00 111110 

2C RES DO D01 101 

OD RS 00 101 100 

OE UC OD 0111DO 

60 

4F 

4C 

3E 

OD 

2C 

1C 

TP-104-1-78 



H X TO CHARACTER CODE FOR DATA COMMUNICATIONS E 

EVEN PARITY OOOPARITY 7-BIT 
EBCDIC ASCII ASCII ASCII 

00 NUL NUL 00 NUL 

01 SOH SOH 01 SOH 

02 STX STX 02 STX 

I 
03 ETX ETX 03 ETX 

04 PF EOT 04 EOT 

05 HT ENO 05 ENO 

' 06 LC ACK 06 ACK 

07 DEL BEL 07 BEL 

OB BS 08 BS 

00 RLF HT 09 HT 

OA SMM LF OA LF 

OB VT VT OB VT 

oc ff FF oc i'F 

OD CR CR OD CR 

OE so so OE so 
OF SI SI OF SI 

10 OLE OLE 10 DLE 

11 DC1 DC1 11 DCl 

12 DC2 DC2 12 DC2 

13 DC3 DC3 13 DC3 

14 RES DC4 14 DC4 

1S NL NAK lS NAK 

16 BS SYN 16 SYN 

17 IL ETB 17 ETB 

18 CAN CAN 18 CAN 

l 19 EM EM 19 EM 

I 1A cc SUB 1A SUB 

16 ESC 18 ESC 

l 1C IFS FS 1C FS 

10 IGS GS 1D GS 

1E IRS RS lE RS 

H' IUS us lF us 

20 DS SP 20 SP 

21 sos ! 21 ! 
l 22 FS " 22 " 

23 # 23 # 
24 BYP $ 24 $ 

25 LF % 25 % 

26 EOB/ETB & 26 & 

~ ESC/PRE 27 

2S I 28 I 
29 ) 29 ) 

2A SM . 2A . 
2B + 2B + 

2C 2C 

2D ENO - 20 -
2E ACK 2E 
2F BEL I 2f I 
30 0 30 0 

31 1 31 1 

32 SYN 2 32 2 

33 3 33 3 

34 PN 4 34 4 

38 RS s 38 s 
36 UC 6 36 6 
:;; EOT 7 31 7 

38 8 38 8 

39 9 39 9 

3A : 3A : 

38 ; 

~~ 
; 

3C DC4 < < 
30 NAK = = 

3E > 3E > 
3F SUB ? 3F ? 

--

PTTC/REV PTTC/REV 
EBCO 

UC LC UC 

= 

• @ < 
; 

* 8 : 

H h > 
: 4 . 

) 

0 d " 

RES 

BYP 

< 2 ' 

B b T 

v 
w 

0 0 z 
w w 

UPPER 
CASE 

LOWER 
CASE 

= 1 

A a L 

R r N 

z z 0 

N n R 

v v 

RS 

HT 

; 3 
L I A 

T t B 

" # D 

' G 
> 7 H 

G g ' 
IL 

PRE 

_l 

EBCO BCD SELECTRIC EVEN PARITY ODD PARITY 
LC UC LC UC LC EBCDIC ASCII ASCII 

SP 40 SP @ 

1 = 1 0 I 41 A 

2 0 2 T t 42 B 
3 ; 3 43 c 
4 : 4 $ 4 44 D 

% 5 45 E 
6 46 F 

7 
,, 

7 ? 1 47 G 

8 . 8 % 5 48 H 
( 9 49 I 
) 0 4A . J 

# ± p p 4B K 

PN 4C < L 

RS RS RES 40 ( M 

UC UC BY 4E + N 

EOT 4F I 0 
@ . @ @ 2 50 & p 

? I Sl Q 

s s S2 R 
t T t + = SJ s 

u u S4 T 

v v v S5 u 
w w w S6 v 

x x S7 w 
y v 58 x 

z z z I i S9 y 

K k SA ! z 
SB $ I 

BYP BYP UPPER SC . " ' CASE 

LF 50 ) l 
E08 SE ; /\ 

PRE PRE LOWER SF ~ -
CASE 

- - I± I 1 60 -
J j 61 I a 
K k 62 b 

I L I G g 63 c 

M m 64 d 

n N n s s 65 e 

0 0 0 H h 66 f 
p p 67 g 

Q q 68 h 

r R r R r 69 i 
D d 6A ' j ' 

! $ 6B k 

RES RES RS 6C % I 

NL 6D - m 

BS 6E > n 

IL IL HT 6F ? a 

+ & 70 p 

a A a v v 71 q 

b B b u u 72 r 

c c 73 s 

d D d ( 9 74 t 

E • 7S u 

F f 76 v 

_JI_ G -9.. - 77 w 

HT 

LC 

h H h . 8 78 x 

I i 79 \ y 

7A : z 

7B # ! 
PF 7C @ ' I 
HT IL 70 I 
LC PRE 7E = -

DEL 7F " DEL 

COURTESY OF 

ATLANTIC RESEARCH CORPORATION 
5390 CHEROKEE AVEt..JUE·ALEXANOR!A..,V1RG!NIA·22314 

703-354-3400 

MANL!fACTlJHRS OF INTfUHAKE and DATA TEiC 9600 

7-BIT EBCO 

ASCII UC LC 

40 @ SP 

41 A 

42 B 

43 c + & 
44 D 

45 E Q q 

46 F y y 

47 G 

48 H 

49 I M m 

4A J 
48 K u u 

4C L PN 

40 M 

4E N 

4F 0 PF 

so p 

51 Q K k 

S2 R s s 
53 s 
S4 T ) 0 

5S u 
S6 v 
S7 w 
S8 x 6 

S9 y 

SA z 
5B I F f 

SC \ 

SD I BS 

SE /\ EOB 

SF -

60 

61 a J j 

62 b 1 I 
63 c 

64 d ( 9 

65 • 
66 I 

67 g I i 
68 h % 5 

69 i 

6A j 

SB k E e 
6C I 

6D m NL 

6E n LF 

6F a 

70 p 

71 q 

72 r 

73 s c c 
74 t 

7S u I $ 
76 v ' 
77 w 
78 x 

79 y p p 

7A z x x 

7B l 
7C ' EOT I 
7D 

7E 
I 

7F DEL DEL 

PT'TC/REV PTTC/REV 
EBCD BCD SELECTRIC 

UC LC UC LC UC LC 

SP SP 
EVEN PARITY ODD PARITY 8-BIT EVEN PARITY ODD PARITY 8-BIT FIELD TYP::i+Tfi.R 6-BIT BAU DOT 

EBCDIC ASCII ASCII ASCII EBCDIC ASCII ASCII ASCII DATA SHIFT UNSHIFT TRANSCODE LTRS FIGS 

80 NUL NUL co ! Ill @ 00 SOH 

J j 

% 5 0 0 

6 L I 

-
-

! 9 " 
0 E e 

PN PN 

EOT PF 

? I . 
s s N n 

u u z z 

81 a SOH SOH Cl A A A 01 & E . A E 3 
82 b STX STX C2 B B B 02 f\ ELEVATE B LF 

I 83 c ETX ETX C3 c c c 03 [ A a c A 
84 d EOT EOT C4 D D 0 04 l SPACE D SP 
85 . ENO ENO cs E E E 05 SP s s E s BEL 

1 

86 f ACK ACK C6 F F F 06 A I i F I 8 
87 g BEL BEL C7 G G G 07 B u u G u 7 
88 h BS BS C8 H H H 08 c RETURN H CR 
89 i HT HT C9 I I I 09 D D d I D $ 
BA LF LF CA J J OA E R r STX R ' BB Ill VT CB K K OB F J ; J 
0c FF FF cc L L oc G N n < N I SD CR CR co M M OD H F f BELL F I 
BE so so CE N N OE I c c SUB c : 
BF SI SI CF 0 0 OF J K k ETB K ( I 

. 90 DLE DLE DO I p p 10 K T t & T 5 

I 91 j DC1 DCl 01 J () Q 11 L z z J z .. 
92 k DC2 DC2 02 K A R 12 M L I K L ) 

93 I DC3 OC3 D3 L s s 13 N w w L w 2 
94 m DC4 DC4 04 M 1 T 14 0 H h M H # 

x x 
y y ' 6 

95 n NAK NAK OS N u u 1S p y v N y 6 
96 0 SYN SYN 06 0 v v 16 Q p p 0 p 0 
97 p ETB ETB D7 p w w 17 R Q q p Q 1 
98 q CAN CAN 08 Q x x 18 s 0 0 Q 0 9 

I Q q 
99 r EM EM D9 R y y 19 T B b R B 1 
9A SUB SUB DA z z lA u G 9 SPACE G 8 
9B ESC ESC DB I [ 1B v SHIFT $ FIGS 

LF BS 9C FS FS DC " " lC w M m . M 

EOB EOB 9D GS GS DD I I 10 x x x us x I 
9E RS RS DE /\ " lE y v v EQT v ; 
9F us us DF - - lF z UNSHIFT OLE LTRS 

AO SP SP EO ' 20 ) THIN SPACE -
J j M m A1 - ! ! E1 . a 21 - 3 I 
K k x x A2 s " " E2 s h b 22 + PF s 

A3 t # # E3 T c c 23 < ! $ T 
M m ) 0 A4 u $ $ E4 u d d 24 = ADD THIN SPACE L! 

A5 v % % ES v e e 25 > EM SPACE v 
A6 w & & ES w I I 26 # 8 w 

p p y y A7 x E7 x ' g 27 $ 7 x 
Q q & 7 AB y I I EB y h h 28 . 'V w y 

A9 z ) ) E9 z i i 29 I @ - z 
AA . . EA i i 2A % 4 ESC 

! $ : ; AB + + EB ' k 2B : BELL 

AC EC I I 2C ? % 
NL 

I 
NL 

BS LF 

AO - - ED '" m 20 ! ENO 

AE EE n n 2E EN SPACE ETX 

AF I I EF a a 2F @ QR HT 
+ & # 3 BO 0 0 FO 0 ,, p 30 0 s 0 

Bl 1 1 Fl 1 q q 31 1 ! ) 1 

62 2 2 F2 2 r .. r 32 2 VRULE 2 
c c F f B3 3 3 F3 3 . s 33 3 2 3 

B4 4 4 F4 4 t t 34 4 EM LEADER 4 
E • w w BS s s F5 s u u 38 s 6 5 
F f B b B6 6 6 F6 6 ' v 36 6 ? 0 6 

B7 7 7 F7 7 w w 37 7 EN LEADER 1 

BB 8 8 FB 8 x x 38 8 & 9 B 
I i A a B9 9 9 F9 9 v y 39 9 UPPER RAIL 9 

c c BA : : FA ' z 3A : ; SYN 

PF EQT 

BB ; ; F8 l l 3B ; LOWER RAIL # 
' l 

BC < < FC I I 3C I @ 

BD = = FD I I 3D 1 NAK 

BE > > FE - - 3E FF QUAD CENTER EM 

DEL DEL BF 1 1 FF IJlL DEL 3F CR RUBOUT DEL 

TP-107 -1-78 



GROUP 

HALT 

MONITOR 

RECORD 

RECEIVE 

x 
w c 
~ 

~ a: .... 

c a: 
0 
(.) 
w 
a: 

INTERSHAKE II FUNCTION LIST 

THESE FUNCTIONS CAN BE COMBINED IN ANY ORDER TO SIMULATE OR TEST DATA COMMUNICATION SYSTEMS AND EQUIPMENT. 

FUNCTION 

00 

Q1 

02 
03 
04 

05 

07 
08 

09 

#10 
#11 

12 

#13 

14 
15 

16 
17 
19 

# 

20 
21 
22 

23 

25 

26 
30 
31 
32 

33 
~34 

35 

36 . 
0 

NOTE: The "Bit Entry Method" shown in the following Table is All Space, Mark/Space, BCD, Binary or "XV". 
No method is shown where a language character is to be entered. When a character must be entered, 
the user should utilize the method familiar to him. i.e., HEX, Octal, Bit Switch arrangement, etc. 

LOAD INTO MEMORY 
READ OUTCOME IN RESULTS MEMORY 

(when applicable) 

BIT BIT SWITCH DATA DATA ITEM 
DESCRIPTION ENTER ENTRY 8765 4321 HEX DISPLAY HEX DISPLAY REPRESENTED FUNCTION 

METHOD POSITION (Range) (Range) 

Stop Program, Operate Step To Continue 00 All Space ssss ssss 00 

Start Character Search 00 All Space ssss ssss 00 
Trap Characters On TD Only Character OO·FF OO·FF Character 02 
Trap Characters On RD Only .. .. .. .. 03 
Trap Characters On TD or RD .. .. .. .. 02(TDI or 

03(RDI 
End Character Search 00 All Space ssss ssss 00 .. .. 
Record Bit Switch Arrangement Entered Desired Tab Mark Mark/Space As Desired OO·FF OO·FF Tab Mark/Space 07 
Record Loop "L" Count (See Fun 42 & 43) 00 All Space ssss ssss 00 OO·OF No. of Loops 08 

(in BCD) 
Record Interrupt Step .. .. .. .. .. OO·FF Step (in Binary) 09 

Wait Until TD/RD Change 00 All Space ssss ssss 00 
Record Until TD/RD Change .. .. .. .. .. OO·FF Character 11 

(Continues until TD/RD change) 
Record TD/RD and RS·232(V.241 Status .. .. .. .. .. .. 87654321 02(TD) or 

~Q~~~~~~ 03(RDI 
(f)U'l:::O(f);:c ..... x 

O Do 

"'"' -i-i 

"'"' "" -i-i 
-i ,, 

NOTE: 
MARK (ON)= 

ACTIVE 
SPACE (OFF)= 

INACTIVE 
Time Out or TD/RD Change 01-99 (for BCD 80402010 8421 01·99 

0.1 to 9.9 Sec. I 

Wait N Received Characters No. of Characters .. .. .. .. 
Wait To Complete Transmit Character 00 All Space ssss ssss 00 
(Must be used with Function 57 when 
in synchronous operation) 

Wait Until "" Character Character OO·FF 
Wait Until -::f=. Character .. .. 
Enter Interrupt Character .. .. 
{Enable with Function 97 (03)) 

The Test Selector Switch must be in the TD/RD position. 

Trap Character Character 00-FF OO·FF Character 20 
Trap First Character in Sequence .. .. .. .. 21 
Trap Middle Characteds) in Sequence .. .. .. .. 22 

(Contij_es until Trap Last ~raracter) 
Trap Last Character in Sequence .. .. 00-F F Character 23 

Record Until Trap Character Trap Character .. " J Any Character j 25 
{Continues until Trap Character) 

OO·FF Trap Character 25 
Record Next* Character ""Character .. .. =/= Character 26 
Record Next Character 00 All Space ssss ssss 00 OO·FF Character 30 
Record Character N Character No. BCD 01·99 .. .. 31 
Record N Characters No. of Characters .. .. .. .. .. .. 32 

(Continues until Nth Character is recorded) 

Record Character Before Trap Trap Character OO·FF OO·FF Character -1 33 
Jump and Record PE 00 All Space Sf'iS ssss 00 .. PE Character 34 
Record Latch Mode 

Normal OFF 00 All Space ssss ssss 00 
Record Receive Oata 01 BCD .. SSSM 01 OO·FF Character Undefined 

(Continues until turned OFF by 35(00) 
Self Monitor 02 .. .. SSMS 02 

oo:FF I Cha;acter 1 undefined Record All Transmit Data 03 .. " SSMM 03 
(Continues until turned OFF by 35(00) 

Record Current Character 00 All Space .. ssss 00 00-FF Character 36 

Preceded by Function 41 for Jump Instruction . 
This Function is latched into Memory and must be restored to Normal OFF (00) at the point in 

the program sequence where it is desired that subsequent Functions not be effected. I 

I 



INTERSHAKE II FUNCTION LIST 

(Continued) 

LOAD INTO MEMORY 
READ OUTCOME IN RESULTS MEMORY 

(when applicable) 

BIT BIT SWITCH DATA DATA 
ITEM GROUP FUNCTION DESCRIPTION ENTER ENTRY 8765 4321 HEX DISPLAY HEX DISPLAY FUNCTION 

METHOD POSITl_ON (Rangel (Rangel REPRESENTED 

RECEIVE 38 Start BCC xv _x_ _v_ 
(cont'd) Define "X" for: 8421 8421 

Normal calculation of CRC and EVEN LRC 0- ssss 00-08 
Inverted data for calculation of CRC and ODD 1· SSSM 10-18 

Define "Y" for: 

I 
EBCDIC/CRC-16 ·O ssss OOor 10 
CRC-16 Reverse ·1 SSSM 01or11 

~ 
Old IBM ·2 SSMS 02 or 12 
CRC-12 .3 SSMM 03 or 13 

w CCITT/SDLC-CRC -6 SMMS 06 or 16 

~ CCI TT/CRC Reverse ·7 SMMM 07or17 
w LRC (6, 7, 8 Levell ·8 MSSS 08or18 
t) *39 Jump If = BCC Error w a: Jump on Error 00 BCD ssss ssss 00 

Jump and Record on Error 01 " " SSSM 01 00-FF LRC Character 39 
or . Preceded by Function 41 for Jump Instruction. 00-FF CRC1 Character 39 

OO·FF CRC2 Character 39 

NOTE: Results Memory is not applicable 
for Functions 40 through 99 (except 
for 89). However, this column space is 
continued for the purpose of: 

REMARKS AND USERS NOTES 

40 Unconditional Jump to Program Step XV Step No. Binary 128 643216 8421 OO·FF Binary Address 0-255 
41 Preset to Instruct Subsequent "Jump(s)" I 

.. 
I " .. Binary Address 0·255 

to Jump to Step "XV" 
42 Repeat (Loop) "L" Times No. of Loops BCD 80402010 8421 01-99 

*43 Jump Until "L" Loops 00 All Space ssss ssss 00 Functions 43 through 47 !!!!!!! be 
*44 Jump If = Character Character 00-FF preceded by Function 41 for "Jump 
*45 Jump If =fo Character .. To" Instructions. 
*46 Retest and Jump If = Character " .. 
*47 Flags: Set and Jump xv x v 

Define "X" for: -- --
Eight Settable and Testable Flags O· ssss 00·03 The "X" digit is used to select 

1· SSSM 10-13 Flag 0 through Flag 7. All Flags 
2· SSMS 20·23 are reset cleared to "O" by the 
3. SSMM 30·33 start switch. 
4· SMSS 40-43 Once selected, the Flag is set 
5. SMSM 50·53 or tested as determined by the 
6· SMMS 60-63 "Y" digits 0, 1, 2 or 3 (see below). 

Iii 7· SMMM 70-73 
w Define "Y" for: .... Eight Selectable and Testable Flags 
0 Set Flag to O -0 ssss 00·70 All "Y" digits 1 through 3 are z c Set Flag to 1 ·1 SSSM 01-71 applicable to "X" digits 1 through .. Jump If= 0 ·2 SSMS 02·72 7. :ii 
~ Jump If= 1 ·3 SSMM 03·73 

Define "X" for: 
Internal Signals (Jump Only) 

Memory Overflow 8- MSSS 82,83 The "X" digit selects one of 
Parity Error 9· MSSM 92.93 eight fixed assigned signals. 
Overflow Counter (on Front Panel ) A· MSMS A2,A3 Once selected, the Flag is 
END Counter Ion Front Panel} B· MSMM 82,83 provided Jump Instructions as 
Timeout (Function 84 Presets 1imer) C· MMSS C2,C3 determined by the "Y" digits 
Out of Sync D· MMSM D2,D3 2 and 3 (see below). 
Frame Detect (SDLCI E· MMMS E2,E3 
SD LC BCC Error F· MMMM F2,F3 

Define "Y" tor·: 
Internal Signals (Jump Only) 

Jump If= O ·2 SSMS 02·F2 Only the "Y" digits 2 and 3 
Jump If= 1 ·3 SSMM 03·F3 are applicable to "X" digits 

8 through F. . Functions 43 through 47 .!!!!!!!..be preceded by Function 41 for Jump Instructions . 



INTERSHAKE II FUNCTION LIST 

(Continued) 

LOAD INTO MEMORY REMARKS AND USERS NOTES 

BIT BIT SWITCH DATA 
GROUP FUNCTION DESCRIPTION ENTER ENTRY 8765 4321 HEX DISPLAY 

METHOD POSITION (Range) 

RESULTS 48 Select Results Memory Step Step No. Binary lW 64 32 16 84 21 00·3F Binary Address 0-63 
MEMORY 49 Select Results Memory Page and Step 00 Page No. " ssss " OO·OF Binary Address 0·15 

TRANSMIT 50 Send Character Character OO·FF 
51 Send a Progression xv ...1L.. ..:t_ Must be used in a program containing a loop using 

<( 8421 Functions 41, 42 and 43 in order to generate the 

'"" High order "X" digit bits are used to O·F for "X" " ssss OO·FF incrementing action. <( 
0 position the sequence in the alpha or All Space for "Y" 
0 numeric field of the desired code. The Although nAll Space" is set in for the low order z w amount of Progression is obtained from "Y" digits, the information actually transmitted 
tll 

incrementing action provided by for "Y" is a Hex ("Y") representation of the 
Functions 41, 42 and 43. increment number obtained from the Loop 

Counter, Function 43. 

0:::: . 52 Send Single Results Memory (RM) Character 00 All Space ssss ssss 00 Functions 52, 53 and 54 are normally used 
z 0:::: 53 Send from RM including Trap Character Trap Character OO·FF with Functions 48 and 49. w a: a: 
tll .. 54 Send from RM until Trap Function 00·99 BCD 8040 20 10 8421 00·99 Also, Function 68. 

0 55 Mode: Echo/Mark/Space 
Normal OFF 00 BCD ssss ssss 00 w Send Steady Mark 01 .. .. SSSM 01 0 

0 Send Steady Space 02 " .. SSMS 02 :::: Echo Mode 04 .. " SMSS 04 Receive data ts transmitted with one bit delay. 
0 0 56 Parity Bit Mode z 
w Normal OFF 00 .. " ssss 00 tll 

Invert Parity Bit 01 " .. SSSM 01 
Parity Bit Mark 02 .. " SSMS 02 
Parity Bl t Space 03 .. " SSMM 03 

57 Load Fill Character Fill Character QQ.FF 

' 0 This Function is latched into Memory and must be restored to normal OFF (00) at the point 
in the program sequence where it is desired that subsequent Functions not be effected. 

58 Start BCC XY L y 
Define "X" for: --

Normal calculation of CRC and EVEN LAC O· ssss 00-08 Function 59 (below Function 58) will send one 
Inverted data for calculation of CRC and 1· SSSM 10·18 ch~racter for LAC and two characters for CRC 

ODD LRC. as determined by Function 58. 
u Define "Y" for: 
1;l EBCDIC/CRC·16 (ASCII SYNC) ·O ssss OOor 10 When sending CRC, Function 57 is used prior to 
0 CRC-16 Reverse -1 SSSM 01or10 Function 59 to select a fill character after z IBM Special ·2 S~MS 02 or 12 the second CRC character. w .. CRC·12 ·3 SSMM 03 or 13 Function 59 must be the next step ~fter the 

CCITT/SDLC·CRC .{j SMMS 06or16 last character to be included in the 
CCI TT/CRC Reverse ·1 SMMM 07 or 17 calcul~tion. 

LRC 16, 7, 8 Level I ·8 MSSS 08 or 18 
59 Send BCC 00 All Spa~e ssss ssss 00 If Idle Mark is to follow BCC, use Function 55 

(Must be preceded by F1.,mction ~7 when next after Function 59. 
in synchronous operation) 

No. of Characters 
Total Print Applications: 

g 60 ----Send ASCII Fox 74 72 Times Sent BCD 80402010 8421 01·99 TTY Model 33, 35, 37 
:::: 61 ASCII Msg 82 80 .. " " 18M 226Q CRT 
x 62 " ASCII 124 122 " " " " " IBM 2260 Printer & TTY Wide Platen #38 
0 63 " EBCDIC " 82 80 " " " " " IBM 3270 CRT .. a 64 " EBCDIC " 124 122 " " " " " IBM 3270 Printer 
Ill 65 " EBCD .. 127 122 " " " " " IBM 2740 Printer :::: 

66 " SELECTRIC " 127 122 " " " " " 2741 Printer 0 z 67 " BAUD OT Fox 77 72 " " " " " EARLIER TTY MODELS 
~ BCD, Field Data and Reverse Codes are available on Special Order. 



INTERSHAKE II FUNCTION l..IST 

(Continued) 

LOAD INTO MEMORY REMARKS AND USERS NOTES 

BIT BIT SWITCH DATA 
GROUP FUNCTION DESCRIPTION ENTER ENTRY 8765 4321 HEX DISPLAY 

METHOD POSITION (Ra!!9!1) 

TRANSMIT 0 68 Code Translate Mode xv _L _v_ Must be followed by Function 52 or 53. 

(Cont'd) Define "X" for: 84 21 8421 
Disable Function 68 00 ssss ssss 00 
Results Memory (RM I to HEX ASCII 10 SSSM " 10 
RM to CODE selected by "Y" 2- SSMS 20-27 Entries 20 through 27 convert from one 

"' 
RM to HEX EBCDIC (V=2), 3- SSMM 32-37 language text to another language text, ... HEX EBCD (V=5) and 

<( HEX SELECTRIC (Y=7) ... 
Ill Define "Y" for: z 
<( EBCDIC to ASCII -0 ssss 20 
a: ASCII to EBCDIC -2 SSMS 22.32 Entries 32, 35 and 37 convert Results Memory ... 
w EBCD to ASCII -4 SMSS 24 to HEX EBCDIC, HEX EBCD and 
Q ASCII to EBCD -5 SMSM 25,35 HEX SELECTRIC. 0 SELECTRIC to ASCII -6 SMMS 26 0 

ASCII to SELECTRIC -7 SMMM 27, 37 

Other Translations are available on Special Order. 
0 

This Function is latched into Memory and,!!llJ.!l.be restored to Normal {disable) (OO) at the 
point in the program sequence where it is desired that subsequent Functions not be effected. 

RS232/ Jo402010 8421 
V.24 

CONTRQL!i ,_::;; 
MQ... zO: -<: 

DECISIONS 0.J o.o: 
1-w 
it).J 

0 1-~ 
U'IVJIXU'llX ..... 0 

MARK•ON/ ~G!S~$tr~~ 
MARK/SPAGE SPACE= OFF 87654321 For Functions 70 and 71, Bit 1 controls the 

70 Turn ON Leads Any Lead One or More 00-FF Audible Alarm. 
71 Turn OFF Leads " " " " Bit 2 controls the test poin,t output CONTROL 
72 Wait Vntil Lead ON " " First of Any " OUT (7Xl. 
73 Wait Until Lead OFF " " " " For Functions 72 through 78, Bit 1 is used to 
74 Interrupt if Lead ON Any One " Any One Lead 01-80 sense status of AUX DET devices (e.g., CRT). 
75 Interrupt if Lead OFF " " Bit 2 detects the input to DETECT IN (7X ). 
76 Cancel Interrupt 74 and 75 00 " All Space 00 

*77 Jump if ON Any One " Any One Lead 01·80 Note Priority below for Functions 74 and 75: 
*78 Jump if OFF " " " " Interrupt Source Jumps to Last . Functions 77 and 78 must~ preceded by Function 41 for Jump Instructions I Priorit}'. Order Page, .§!!e. 

See Interrupts priority in Remarks Column 97 101 I Mem Clvfl 63 
97 (OJ I Character 62 
97 (09-0F) Selection 61 
75 (01-80) Detect OFF 60 
74 101-801 Detect ON 59 

NOTE: Internal Select Switch toggle number 5 
determines if program cell is two pages or four 
pages, i.e., if last page is page "1" or "3". 

See ''Internal Select Switch" below Function 93. 

TIMER 80 01 to 99 Milliseconds 01·99 acD 80402010 8421 01-99 
81 0.01 to 0.99 Seconds " 
82 0. 1 to 9.9 Seconds " " " " " 
83 Generate 1-99 Bit Periods of Delay " " " " " 
84 0.1 to 9.9 Seconds Timeou'f; Interval for Enable with Function 97 (OC) or Function 47 (C3) 

Interrupt Function 97 or Jump Function 47 

COUNTER 685 Advance Base Count 00 All Space ssss ssss 00 Select EVENTS -10X on Panel. 
86 Measure RTS-CTS Delay " Counter Front Panel Counter Switch positioned to 

Indication DURA Tl ON R TS·CTS (8X ), 
87 Counter Control 

Reset (A11 Counter Positions) " " " " 00 
Ae5"t to 0 and Start Counter 01 BCD " SSSM 01 Select DURATION l8XI on Panel 
Stop Counter 02 " SSMS 02 Select DURATION (8X) on Panel 
Advance Col,lnter by One Event 03 " " SSMM 03 Select EVENTS (8X) on Panel 

*88 Jump if Counter is Greater than DATA Number " 80402010 8421 01·99 Compares two High-Order counter digits. 
89 Record Counter 00 All Space ssss ssss 00 Function 89 will cause the two High Order digits 

to be recorded into RESULTS MEMORY, i.e., 
01-99. Read Outcome of Function 89 in 

6 
Results Memory. 

Function 85 not available in early production models . . Preceded by Function 41 for Jump Instructions. 



GROUP FUNCTION 

AUTO 90 

~ 

0 
91 

0 92 

0 93 

0 

INTERSHAKE II FUNCTION LIST 

(Continued) 

LOAD INTO MEMORY 

BIT BIT SWITCH 
DESCRIPTION ENTER ENTRY 8765 4321 

METHOD POSITION 

Enter Syn Character Character 

Async/Sync, Info Bits, Paritv Mark/Space xv _x_ y 

84 21 8421 
Async: 1 Stop sszz zzss 
Async: 2 Stop MSZZ zzss 
Sync SMZZ zzss 
Info Bits 5 zzss zzss 

6 ZZMS zzss 
7 ZZSM zzss 
8 ZZMM zzss 

Parity ·None zzzz MSSS 
Parity - Odd zzzz ssss 
Parity · Even zzzz SMSS 

Bit Rate Bit Rate HEX 
INT osc 00 ssss ssss 

50 bps 10 SSSM .. 
75 bps 20 SSMS .. 

110 bps 30 SSMM .. 
134.5 bps 40 SMSS .. 
150 bps 50 SMSM .. 
300 bps 60 SMMS .. 
600 bps 70 SMMM .. 
900 OPS 80 MSSS .. 
1.2 Kbps 90 MSSM .. 
1.8 Kbps AO MSMS .. 
2.4 Kbps BO MSMM .. 
3.6 Kbps co MMSS .. 
4.8 Kbps DO MMSM .. 
7.2 Kbps EO MMMS .. 
9.6 Kbps FO MMMM .. 

Test Mode, EIA/MIL, Ext, Clock Mark/Space xv _ x_ _v _ 
Control EIA Position: 84 21 84 21 

TD/AD SMMM MZZZ 
TD MSMM .. 
AD MMSM .. 
TEAM MMMS .. 
MODEM MMMM szzz 
INTBIT RATE zzzz ZMZZ 
EXTERNAL CLOCK .. zszz 
CONTROL EIA. OFF .. ZZMZ 
CONTROL EIA ON .. zzsz 
EIA .. ZZZM 
MIL .. zzzs 

Function is latched into Memory and remains for the duration of the program sequence 
1,.mless changed by a subseql,lent step containing a Function 91, 92 or 93 Instruction. 

I I I 

The INTERNAL SELeCT SWITCH IS-Position DIP Switch} Position: 

No. 1 ON - Enables the Crystal Controlled Oscillator for high-speed operation. 
No. 2 ON - Enables the HIGH range of the variable-frequency oscillator (160-2500 Baud). 
No. 3 ON - Enables the MIDDLE range of the variable-frequency oscillator (60-1000 Baud). 
No. 4 ON - Enables the LOW range of the variable-frequency oscill~tor {30-600 Baud). 

NOTE: Only one of the above switches (1-0) can be turned ON at one time. 

DATA 
HEX DISPLAY 

(Range} 

00-FF 

00-88 

00-FO 

REMARKS AND USERS NOTES 

Use Internal Select Switch toggle number 7 for 
one sync character operation. 
Function 90 must be used with the INTERVIEW 
CRT for Full Duplex operation. 

Async: 2 Stop seiects i.5 Stop Bits for 5 info 
Bit code only. 

"Z" indicates other selections which must be made 
to complete the instruction. 

00 For INT OSC selections, use Internal Switch 
10 toggles "ON" to select as follows: 
20 
30 1 - Plug-in Crystal thru 64 Kbps. 
40 2 - Var. Qsc. 160 to 2500 bps. 
50 3 - Var. Qsc. 60 to 1000 bps. 
60 4 - Var, Osc. 30 to 500 bps. 

70 (See "Internal Select Switch" below) 
80 
90 
AO 
BO 
co 
DO 
EO 
FO 

OO·FF As is the case for Functions 91 and 92 above, all 
8 bits must be selected. "Z" indicates other 
selecti'Q;;;-which must be made. 

II 

No. 5 ON - Enables 256-Step Program format. The OFF position enables the 128-Step Program format. 
No. 6 ON - SYNC Mode Internal Clock Rec. Enables internally-generated clock signal when no clock 

is supplied by system MoQem. Clock is then synchroni;;zed ta DATA. OFF position is used 
when clock is supplied from system Modem. 

No. 7 ON - Enables recognition of only one SYN character in lieu of the two characters normally 
required for recognition. 

No. 8 UNASSIGN~D. 



INTERSHAKE II FUNCTION LIST 

(Continued) 

LOAD INTO MEMORY REMARKS AND USERS NOTES 

BIT BIT SWITCH DATA 
GROUP FUNCTION DESCRIPTION ENTER ENTRY 8765 4321 HEX DISPLAY 

METHOD POSITION (Range) 

ERIPHERA!, 94 Peripheral Controller~ The Control items for the INTERVIEW CRT 
CONTRril ER~ Define "X" for: have been completed for information and as a 

User Peripheral (Typical for xv x y sample. The Control items for other external 
(User Fill In) INTERVIEW CRT) 84 21 8421 devices should be filled-in by the User from the 

Clear Screen 0- ssss 00-01 particular DTM Option Manual. In the case of 

Select Page 1 1- SSSM 10-11 User furnished option, the User should provide 

Select Page 2 2- SSMS 20-21 the Control item list. 
Freeze Display 3- SSMM 30-31 Once selected, the Flag 0 thru 7 ts sat to "O" 
Unassigned 4- SMSS 40-41 or "1" as determined by selection of the "Y". 
Reverse Image 5- SMSM 50-51 
Low Intensity 6- SMMS 60-61 
Blink. 7-

I 
SMMM 70-71 

Define "Y" for: 
User Peripheral (Typical for 
(User Fill In) INTERVIEW CRT) 

Disable -0 Ootput Only ssss 00-70 Ql!.IT1!1~ Y•O sets Flag to "O", 
Enable -1 " SSSM 01-71 Y=1 sets Flag to "1 ". 

*94 Sensing eight INPUT leads from external *Function 94 !!!!:!!! be preceded by Function 41 for 
INPUTS device to be controlled by DTM·2 Jump Instructions. 

Define "X" for: 
User Peripheral x y The "Y" digit determines if the Flag is an INPUT 
(User Fill In) 4TIT 432T Flag and to JUMP if the Flag is a "O" with Y=2 

0- ssss 02,03 or to JUMP if the Flag is a "1" with Y=3. 
1- SSSM 12,13 
2- SSMS 22,23 
3- SSMM 32,33 
4- SMSS 42,43 
5- SMSl\ll 52,53 
6- SMMS 62,63 
7- SMMM 72,73 

Define "Y" for: 
User Peripheral 

I (User Fill In) 
-2 Input Only SSMS 02-72 .~Only:\ Y=2 causes Jump if Flag= "O" 
-3 " 'SSMM 103-73 1 1 Y=3 causes Jump if Flag = "1" 

I 
94 Other Assignable OUTPUTS xv _x_ y 

OTHER Define "X" for: 84 21 8421 
OUTPUTS (Take definition as assigned below) 5- SMSM 

6- SMMS 
7- SMMM 

Define "X" and "Y" for: __ x_ 
Restore assignable output to SET 1, 

..:L 84 21 

SETI Mode, 5,6,7 8 " MSSS 58,68,78 
Generate a "1" when: 

Data received on RD Lead 5,6,7 9 " MSSM 59,69,79 
RLSD Lead Turning OFF 5,6,7 A " MSMS 5A,6A,7A 
DETECT TEST POINT Senses +12V 5,6 B " MSMM 5B,6B 

Cause Output Signal to remain "1" when: 
DETECT TEST POINT Senses a transient OFF 7 B SMMM MSMM 7B 

Generate a "1" when: 
Character contains PARITY ERROR 5,6,7 c 84 21 MMSS 5C,6C,7C 
Period of 1ms (X•5), 10ms (X•6), 5,6,7 D MMSM 5D,6D,7D 
100rns (X•7). 
Generate 900ns positive pulse 5 E SMSM MMMS 5E 
Unassigned for X=6 and X=7 6,7 E 84 21 " ,6E,7E 
Loop signal back from external device 5,6,7 F " MMMM 5F,6F,7F 

Preceded by Function 41 for Jump Instructions. 



GROUP 

SDLC/ 
ADCCP 

FUNCTION 

--,,-95 

INTERRUPTS 0 97 

98 

99 

. JUMP 06 

Raf FUN ,49 24 
SUBROUTINE 27 

I 
SUBROUTINE 28 

:;:UNJ 29 

37 

COUNTER I 85 

AUTO PANEL 91 
AUTOSYNC 95 

INTERSHAKE II FUNCTION LIST 

(Continued) 

LOAD INTO MEMORY 

BIT BIT SWITCH DATA 
DESCRIPTION ENTER ENTRY 8765 4321 HEX DISPLAY 

METHOD POSITION (Rangel 

Auto Aesync and Sync Search XY _x_ y 
Define "X" for Auto Aesync: P421 ij421 

OFF (Nomial OFFI 0- ssss 
ON 1- SSSM 

Define "Y" for Out·Of·Sync: 
Normal (8 pads or change of signal I -0 ssss 00 
0 ther ( 1-7 pads or change os signal ) -1 thru -7 01-17 

SDLC/ADCCP XY _x_ y 00-76 
Define "X" for: 8421 84 21 

SOLC Mode OFF (Normal OFF) 0- ssss 00-06 
SDLC Mode ON 

I 

,_ 

I I 
SSSM I 

I 
10-16 

SDLC NRZ ON 3- SSMM 30-36 
SDLC Mode ON (Inhibit "O" insert I 5- SMSM 50-56 
SDLC/NRZ ON !Inhibit "O" insert I 7- SMMM 70-76 

I 

I I I I 
Define "Y" for: 

ASYNC SYNC I 
Zero Delay -zo;ooeloy(Normol OFFI -0 ssss 00-70 

4 Bits Delay 64 eiu Delay -1 SSSM 01-71 
8 Bits Delay 128 Bi1S Delay ·2 SSMS 02-72 

64 Bits Delay 1024 Biis Delay -3 SSMM 03-73 
128 Biis Delay 2048 Blu Deloy -4 SMSS 04-74 
192 Bits Delay 3072 Bits Delay -5 SMSM 05-75 
256 Bits Delay 4096 Bits Delay -6 SMMS 06·76 

Interrupts HEX 84 21 8421 00-FF 
Results Memory: 

Memory Full Disable (Normal OFFI 00 ssss ssss 00 
Memory Full Enable 01 .. SSSM 01 

Character Interrupt: 
Character Disable (Normel OFFI 02 .. SSMS 02 
Character Enable ~Function 19) 03 SSMM 03 

Interrupt Group 6·F 
Disable 09-0F (Normal OFF I 08 " MSSS 08 
Parity Error 09 " MSSM 09 
Counter Overflow Indicator OA .. MSMS OA 
Counter End Indicator OB .. MSMM OB 
11meout tFunction 84 presets Timer) oc " MMSS oc 
Out-of·Svnc OD .. MMSM OD 
Frame Detect OE .. MMMS OE 
Unassigned OF .. MMMM OF 

This Function is latched into Memory and must be restored to normal OFF at the point in 
the program sequence where it is desire(I th'8i"Sijbsequent Functions not be effected. I 

Recycle/Restart/Skip 
Restarts the Test at 00 Page 0 
Restarts the Test at the Interrupted Step 
Skips the Step (or No-Op) 
Clear CRC Calculation (Receiv• SOLCI 

Stop 

See Interrupts Priority in Remarks Column 

BCD 8421 8421 
00 ssss ssss 00 
ITT " SS~ ITT 
02 " SSMS 02 
03 " SS~ 03 
00 All Space " SSSS 00 

I.THE FOLLOWING FUNCTIONS HAVE SEEN ADDED FOR SERIAL] 
NUMBER SERIES "F" AND ABOVE 

Jump Sit Swltchesf Char CHARACTER 00-FF 

Increment Results Memory 00 All Spece ssss ssss 
. Preset Return Address OO·FF XY 

Return 00 All Spece ssss ssss 

Jump Results Mem,f Character CHARACTER 

Force In Sync 00 All Space ssss ssss 

AdVance Bose Count 1 oX 00 All Space ssss ssss 
Data 1 disables outsync on idle characters 
Date 2, 4. 6 cautes oUtsYnc after 2, 4, or 6 characters 

REMARKS AND USERS NOTES 

Related Functions are: 
90 - Enter Syn Character 
96 - SDLC Control 

Anytime Function 95 is used, it always takes the 
out-of-sync and looks for a new sync. 
For Full Duplex operation with the INTERVIEW 
CRT, the Test Selector Switch .,!!!!:!!!..!:>e in the 
TD/R0_£.osition. 

The "Y" value selected must be "O" (of no 
consequence · zero delaVT'Or"" one of the other "1" 
thru "6" values below. 

11 Used for sending Flag for X=1 
Used for sending Flag for X=3 

II 
The "X" value selected must be "O" (of no 
consequence - modes OFF) or one of the other 
"1" thru "7" values above. 

The Delay is between the RS-232 Interface and 
the Receiver for Signal Path and Detect Test 
Point Path. 

Vectors to Step 63, Last Page. 

Vectors to Step 62, Last Page. 

Vectors to Step 61, Last Page. 
Other Interrupt related Functions: 
09-Record Interrupt Step 
19-Enter Interrupt Step 
74·1nterrupt RS·232(V.241 ON 
75-lnterrupt RS-232(V.241 OFF 
76~Cancel Interrupt 74 and 75 
84-Enter Interrupt Timeout 
98-(01) Restart at Interrupted Step. 

Interrupt Source 
Priority Order 

97 (01 I Mem Clvfl 
97 (03 I Character 

Jumps To 
Last Page, 

97 (09-0FI Selection 
75 (01.SOI Detect OFF 
74 (01.SOI Detect ON 

~ 
63 
62 
61 
60 
59 

NOTE: Internal Select Switch toggle number 5 
determines if program cell is two pages or four 
pages, i.e., if las~ge is page "1" or "3". 

Precede 06 with 41 or 27 

Advances Results Mam. one step 

Similar to FUN 41 except only used by FUN 28 
to cause a Jump FUN 

Acts like an .unconditional JUMP to address of 
previOl,IS FUN 27. 

Does NOT adVance RM step 

Use In Sync Mode only. Next clock defines 1st Sit 
e>f 1st character 

Select Penel Switch to EVENT 10X 

TP 144-01 78 
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APPENDIX D 

CHARACTER CODE CHART 

WITH HEX, OCTAL, DECIMAL, PROGRAM STEP AND PAGE 



0 ... 
(!) 
oc( 
D.. 

INTERSHAKE II 
HEX, OCTAL, DECIMAL, CHARACTER CODE CHART 

EBCD SELECTRIC 

STEP DECIMAL HEX OCTAL ASCII EBCDIC UC LC UC LC 

0 0 00 000 NUL NUL 

1 1 01 001 SOH SOH 0 ! 

2 2 02 002 STX STX . @ T t 
3 3 03 003 ETX ETX 

4 4 04 004 EOT PF . s $ 4 

5 5 05 005 ENO HT 

3 6 06 OOG ACK LC ., 
7 07 007 BEL DEL H h ? 1 

3 s OB 010 BS ; 4 % 5 

9 9 09 011 HT RLF 

10 10 OA 012 LF SMM 

11 11 OB 013 VT VT D d p p 

12 12 oc 014 FF FF 

13 13 OD 015 CR CR RES RES 

14 14 OE 01G so so BYP BY 

'15 15 OF 017 SJ SI 

1G 1G 10 020 OLE OLE < 2 Iii 2 

17 17 11 021 DCl DC1 

1S 1S 12 022 DC2 DC2 

19 19 13 023 DC3 DC3 B b + . 
20 20 14 024 DC4 RES 

21 21 15 025 NAK NL 

22 22 16 026 SYN BS 

23 23 17 027 ETB IL 

24 24 18 030 CAN CAN 

25 25 19 031 EM EM 0 0 I ;. 

26 2G 1A 032 SUB cc w w K k 

27 27 1B 033 ESC1 

28 2S 1C 034 FS IFS UPPER CASE UPPER CASE 

29 29 1D 035 GS IGS 

30 30 1E 036 RS IRS 

31 31 1F 037 us IUS LOWERCASE LOWERCASE 

32 32 20 040 SP OS = 1 I ±1 I 

33 33 21 041 ! sos 
34 34 22 042 . FS 

35 35 23 043 # A . G • 
36 36 24 044 $ BYP 
37· 37 25 045 % LF R r s . 
38 3S 26 046 & ECB/ETB z ' H h 

39 39 27 047 
, 

ESC/PRE 

40 40 28 050 ( 
41 41 29 051 ) N n R r 

42 42 ZA 052 . SM v v 0 d 

43 43 2B 053 + 
44 44 2C 054 RS RS 

45 45 2D 055 - ENQ 

46 46 2E 05G ACK 

47 47 2F 057 I BEL HT HT 

48 48 30 060 0 ; 3 

49 49 31 061 1 L I v v 

50 50 32 062 2 SYN T t u u 

51 51 33 063 3 
52 52 34 064 4 PN .. # ( 9 

53 53 35 065 s RS 

54 54 3G 066 6 UC 

55 55 37 067 7 EOT ~ -
56 56 38 070 s > 7 . s 
57 57 39 071 9 
58 58 3A 072 ; 

59 59 3B 073 ; G g 

GO 60 3C 074 < DC4 

G1 61 30 07G = NAK IL IL 

62 G2 3E 07G > PRE PRE 

G3 63 3F 077 ? SUB 

*REV IS DEFINED AS HIGH ORDER BIT {MSB) FIRST BUT PARITY IF USED IS LAST. 

f lELD 
APL llATA 

NUL 

SOH & 

STX A 

ETX I 
EOT I 
ENQ SP 

ACK A 

BEL s 
BS c 
HT 0 

LF E 
VT F 

FF G 

CR Ii 

so I 

SI J 

OLE K 
DC1 l. 

DC2 M 

DC3 N 

DC4 0 
NAK p 

SYN 0 

ETB R 

CAN s 
EM T 

SUB u 
ESC v 
FS w 
GS x 
RS y 

us l 

SP I .. 
) ' 
< 
;. " . , 
> # 

I s 
v 

A I 

t % 

7 

I 

+ ' 
I .. 
0 0 

1 1 

2 ' 3 3 

4 4 

5 !i 

6 • 
7 7 

s 8 

9 9 

I 

I 

; I 

x 
; fF 

\ en 
-

6-BIT 
TYPESETTER 6·BIT BAU DOT 

SHIFT UNSHIFT TRANSCODE LTRS FIGS 

SOH 

E . A E 3 

ELEVATE B LF 

A . c A 

SPACE D SP 

s ' E s BEL 

I i F i B 

u u G u 7 

RETURN H CR 

D d I D $ 
R ' STX R 4 

J j J 
N n < N 

F I BELL F ! 
c c SUB c ; 

K k ETB K ( 

T t & T 5 

z ' J z .. 
L I K L I 
w w L w 2 

H h M H # 
y y N y 6 
p p 0 p 0 

Q q p Q 1 

0 0 Q 0 9 

B b R B ' 
G • SPACE G s 

SHIFT $ FIGS 

M m . M 

x x us x I 
v v EQT v ; 

UNSHIFT OLE LTRS 

THIN SPACE -
3 I 

PF s 
! $ T 

ADO THIN SPACE u 
EM SPACE v 

8 w 
7 x 

w w y 

Iii - z 
4 ESC 

BELL 

% 

ENQ 

EN SPACE ETX 

QR HT 

5 0 

( ) 1 

RULE 2 

2 3 

EM LEADER 4 

6 5 

? 0 6 

EN LEADER 7 

& 9 8 

UPPER RAIL 9 

; ; SYN 

LOWER RAIL # 
Iii 

1 NAK 

QUAD CENTER EM 

RUBOUT DEL 

REV* EBCD 

UC LC 

= 1 

< 2 

; 3 
; 4 

> 7 

s 
I 

.. 
# 

RS 

UC 

. @ 

T t 

v v 
w w 

z ' 

BYP 

PRE 

-

L I 

N n 

0 0 

R r 

RES 

IL 

A a 
B b 

D d 

G 

H h 

' 
HT 

LC 

REV* BCD 

UC LC 

SP 

= 1 

2 

; 3 
; 4 

% 5 

G .. 7 . B 

( 9 

I 0 

± 

PN 

RS 

UC 

EOT . Iii 

' I 
s ' T t 

u u 

v v 
w w 
x x 
y y 

z ' 

BYP 

LF 

EOB 

PRE 

-
J j 

K k 

L I 

M m 

N n 

0 0 

p p 

Q • 
R r 

! $ 
RES 

NL 

BS 

IL 

+ & 

A . 
B b 

c c 
D d 

E . 
F f 

G --9. 
H h 

I i 

PF 

HT 

LC 

DEL 

..... 
(!) 
oc( 
D.. 

STEP 

0 

1 

2 

3 

4 

5 

G 

7 

s 
9 

10 

11 

12 

13 

14 

15 

16 

17 

1S 

19 

20 

21 

22 

23 

24 

25 

2G 

27 

2S 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 
53 
54 
55 
56 
57 

5B 

59 

60 

G1 

G2 

63 

DECIMAL 

64 

65 

66 

67 

68 
G9 

70 

71 

72 

73 

74 

75 

76 

77 

7S 

79 

so 
S1 

82 

B3 

64 

S5 

S6 

S7 

BB 

S9 

90 

91 

92 

93 

94 
95 

96 

97 

9S 

99 

100 

101 

102 

103 

104 

105 

10G 

107 

108 

109 

110 

111 

112 

113 

114 

115 

116 

117 

11S 

119 

120 

121 

122 

123 

124 

125 

12G 

127 

HEX OCTAL 

40 100 

41 101 

42 102 

43 103 

44 104 

45 106 

46 106 

47 107 

48 110 

49 111 

4A 112 

4B 113 

4C 114 

40 115 

4E 116 

4F 117 

60 120 

51 121 

52 122 

53 123 

54 124 

55 125 

56 12G 

57 127 

58 130 

69 131 

5A 132 

5B 133 

5C 134 

50 135 

5E 13G 

5F 137 

60 140 

G1 141 

62 142 

G3 143 

64 144 

65 145 

GG 14G 

67 147 

GS 150 

69 151 

6A 162 

GB 153 

6C 154 

GD 155 

GE 156 

GF 157 

70 160 

71 161 

72 1G2 

73 1G3 

74 164 

75 165 

7G 166 

77 1G7 

7S 170 

79 171 
7A 172 

78 173 

7C 174 

70 175 

7E 176 

7F 177 

EBCD SELECTRIC 

ASCII EBCDIC UC LC UC LC 

I! SP SP SP 

A 

B 

c + & J i 
D 

E Q q 0 0 

F y y L ; 

G 
H 
I M m .. 
J . E . 
K u u 

L < PN PN 

M ( 

N + 
0 I PF PF 
p & 

Q K k 

R s ' N n 

s 
T ) 0 z ' u 
v 
w 
x 6 . 6 
y 

z ! 

I $ F f Q q 

\ . 
I ) BS BS 

A ; EOB EOB 

- ~ 

' -. I J j M m 

b ? I x x 
c 
d ( 9 ) 0 

• 
I 

• I i y y 

h % 5 & 7 
; 

j ; 

k E • ; ; 

I % 

m - NL NL 

n > LF LF 

0 ? 

p # 3 

q 
r 

' ; c c F f 

I 

u I $ w w 
v B b 

w 
x 
y \ p p A . 
' ; x x c c 

l # 
Iii EQT EOT 

I - = 
DEL .. DEL DEL 

REV• ESCO 

APL UC LC . SP 

? 

I 

r 
"' 
I % 5 

v G 

w -
" -
t ( 9 

c 0 

~ 

~ PN 

~ 

;. 

- EDT 

0 

A ? I 
s s ' c 
D u u 

E 

F 

G x x 
H y y 

I 

J 
K I 

L 

M LF 

N EOB 

0 
p 

Q J j 

R K k 

s 
T M m 

u 
v 
w p p 

x Q • y 

z 
{ I $ 
~ 

I NL 

$ BS 

DEL 

+ & 

c c 

E . 
F f 

I i 

PF 

DEL 

Rev• BCD 

UC LC 

... 
(!) 
oc( 
D.. 

STEP 

0 

1 

2 

3 

4 

5 

G 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

1S 

19 

20 

21 

22 

23 

24 

25 

26 

27 

2S 

29 

30 

31 

32 

33 

34 

35 

36 
37 

38 
39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 
56 
67 

5S 

59 

60 

G1 

G2 

G3 

DECIMAL 

128 

129 

130 

131 

132 

133 

134 

135 

136 

137 

13S 

139 

140 

141 

142 

143 

144 

145 

14G 

147 

14S 

149 

150 

151 

152 

153 

154 

155 

156 

157 

158 

159 

160 

161 

162 

163 

164 

1G5 

16G 

1G7 

16B 

169 

170 

171 

172 

173 

174 

175 

17G 

177 

17S 

179 

1SO 

181 

182 

183 

164 

1S5 

186 

1S7 

1SS 

189 

190 

191 

HEX OCTAL 

so 200 

S1 201 

S2 202 

83 203 

64 204 

S5 206 

BG 206 

S7 207 

68 210 

S9 211 

SA 212 

SB 213 

SC 214 

SD 215 

BE 216 

SF 217 

90 220 

91 221 

92 222 

93 223 

94 224 

95 225 

96 226 

97 227 

9B 230 

99 231 

9A 232 

9B 233 

9C 234 

90 235 

9E 236 

9F 237 

AO 240 

A1 241 

A2 242 

A3 243 

A4 244 

AG 245 

A6 246 

A7 247 

AB 250 

A9 251 

AA 252 

AB 253 

AC 254 
AD 255 

AE 25G 

AF 257 

BO 260 

S1 261 

B2 2G2 

B3 263 

B4 264 

B5 265 

B6 266 

S7 267 

BB 270 

B9 271 

BA 272 

BS 273 

BC 274 

SD 275 

BE 276 

BF 277 

ASCII 

NUL 

SOH 

STX 

ETX 

EOT 

ENQ 

ACK 

BEL 

BS 

HT 

LF 

VT 

FF 

CR 

so 
SI 

OLE 
DC1 

DC2 

DCJ 

DC4 

NAK 

SYN 

ETB 

CAN 

EM 

SUB 

ESC 

FS 

GS 

RS 

us 
SP 

! .. 
# 
$ 

3 
& 

I 
) . 
+ 

-

I 
0 

1 
2 

3 

4 
5 

6 

7 
8 
9 
; 

; 

< 
= 
> 

' 

EBCDIC 

a 

b 

c 
d 

' 
f 

• 
h 

i 

j 

k 
I 

m 

n 

0 

p 

q 

r 

-
' t 
u 

v 

w 

x 
y 

' 

.., 

... 
(!) 
oc( 
D.. 

STEP 

0 

1 

2 

3 

4 

5 

G 

7 

s 
9 

10 

11 

12 

13 

14 

15 

16 

17 

1B 

19 

20 

21 

22 

23 

24 

25 

2G 

27 

2S 

29. 

30 

31 

32 

33 

34 

35 

3G 

37 

38 

39 

40 

41 

42 

43 

44 

45 

4G 

47 

48 

49 

50 

51 

62 

53 

54 

55 

56 

57 

58 
59 
60 
G1 

62 

63 

DECIMAL HEX OCTAL ASCII EBCDIC 

192 co 300 @ { 
193 C1 301 A A 

194 C2 302 B B 

195 C3 303 c c 
196 C4 304 D D 

197 CG 305 E E 

198 CG 30G F F 

199 C7 307 G G 

200 cs 310 H H 

201 C9 311 I I 

202 CA 312 J 
203 CB 313 K 

204 cc 314 L 

205 CD 315 M 

206 CE 316 N 

207 CF 317 0 
208 DO 320 p I 
209 01 321 Q J 

210 02 322 R K 

211 03 323 s L 

212 D4 324 T M 

213 05 325 u N 

214 06 326 v 0 

215 07 327 w p 

216 OS 330 x Q 

217 09 331 y R 

218 DA 332 z 
219 DB 333 [ 

220 DC 334 \ 
221 DD 335 l 
222 DE 336 " 223 OF 337 -
224 ED 340 \ 
225 El 341 a 

22G E2 342 b s 
227 E3 343 c T 

22S E4 344 d u 
229 E5 345 . v 
230 EG 346 f w 
231 E7 347 g x 
232 ES 350 h y 

233 E9 351 i z 
234 EA 352 j 

235 EB 353 k 
23G EC 354 I 

237 ED 355 m 

238 EE 356 n 

239 EF 357 0 

240 FD 3GO p 0 

241 F1 3G1 q 1 

242 F2 362 ' 2 

243 F3 3G3 s 3 

244 F4 364 t 4 

245 F5 3G5 u 5 

24G FG 3GG v G 

247 F7 367 w 7 

248 FS 370 x 8 

249 F9 371 y 9 

250 FA 372 z 
251 FB 373 { 
252 FC 374 ; 

253 FD 375 I 
254 FE 376 -
255 FF 377 DEL 

BISYNC - DOUBLE CHARACTER RESPONSES 

ACK 0 ACK 1 WACK RVI 

ASCII 1030 1031 1038 103C 

EBCDIC 1070 1061 1068 107C 
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APPLICATION NOTES 

E.1 INTRODUCTION 

This appendix contains examples of INTERSHAKE test programs which have been developed for 

specific testing applications. The test programs contained herein are typical examples, and should be 

used as a basis for developing custom programs for use in specific systems. 

The test programs are grouped as follows: 

Paragraph E.2: Subroutines for Specific Functions 

Paragraph E.3: System Test Routines. 

The subroutines cover such basic functions as: getting synchronized, controlling front-panel 

functions automatically, and several protocol exercises. 

The system test routines show how the INTERSHAKE is used to execute complete test programs 

which systematically use individual functions as building blocks.1 

E.2 SUBROUTINES FOR SPECIFIC FUNCTIONS 

The following short program sequences describe the typical actions necessary to perform specific 

tests. 

E.2.1 CLEAR RESULTS MEMORY (File #1) 

E.2.2 

Many I NTE RSHAKE 11 tests are designed to store results in Results Memory (RM). File #1 illustrates 

a simple method of clearing the Results Memory, or setting the complete memory to zero. 

GETTING IN SYNC (File #2) 

When performing test operations, it is necessary to either pos1t1on the TRANSMISSION DATA 

FORMAT switches on the front panel, or include program functions to implement the same test data 

format in order to be compatible with the system under test. 

The subroutine shown in File #2 shows how initial synchronization is established. 

1 As the user becomes more familiar with the program techniques and capabilities of the INTERSHAKE 11, he may 

wish to exchange programs and application notes with other users. For this purpose, Atlantic Research Corpora­
tion will serve as distribution point for any programs submitted, and will give full credit to the program author(s). 

However, no representation can be made by Atlantic Research Corporation as to the accuracy or suitability of 

such programs. 

E-1 
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E.2.3 PANEL SWITCH OVERRIDE (File #31 

The remaining "Transmission Data Format" controls can be set automatically by software functions. 

Software control can be helpful in reducing the possibility of operator error during test setup. 

Functions 91, 92 and 93 are easily inserted near the beginning of a test, or used later in a test 

program to change data format under strictly-controlled circumstances. Alsc;>, the SYN character 

previously set by Function 90 (File #2.) can be reassigned at any point during the test program. 

NOTE 

Function 91 controls three (3) panel switches. Function 92 

controls one more; and Function 94 controls four panel switch 
settings. 

File #3 shows Files #1 and #2., with Functions 91, 92, and 93 used in the beginning of a test program 

to establish correct test data format. 

E.2.4 PROTOCOL EXERCISES (File #4, File #5, File #6) 

For all off-line tests, it is necessary to consider the RS-232 (V.241, EIA protocol for the system under 

test. This requires that all !;IA control switches in Zone 5 be set manually, or the leads turned ON 

and OFF through program control with Functions 70 through 78 in the appropriate sequence. 

Files 4, 5, and 6 illustrate softw11re·controlled test programs. Many of the examples can be used to 

test "toward the terminal," or "toward the modem;" and therefore, different procedures are required 

for the two cases. 

Figure E-1 shows the program flow chart for File #6, to illustrate the program sequence as it is 

executed. 

E.2.5 DEMONSTRATION PROGRAM WITH INTERVIEW® (File #7) 

In order to demonstrate the program capability of the INTERSHAKE II, in conjunction with the 
display capabilities of the INTERVIEW, it is possible to set up a variety of exercises which require 

neither Modem or Terminal to test into. File #7 shows a typical program which requires only the 

INTERSHAKE and INTERVIEW. 
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E.3 SYSTEM TEST PROGRAMS 

E.3.1 ON-LINE MONITOR TESTS 

E.3.1.1 

E.3.1.2 

E.3.1.3 

E.3.1.4 

E.3.1.5 

E.3.1.6 

The following programs are written with the assumption that the INTERSHAKE is set up in a 

MONITOR mode, to passively watch a communications line and perform selected tests on active data. 

In the following examples (Files A-1 through A-8). it is assumed that the following initial conditions 

are set: 

a. All EIA (V.24) CONTROL switches are set in the THRU position. 

b. The TRANSMISSION DATA FORMAT switches have been set to be compatible 

with the system under test. 

c. The ON-LINE TEST switch has been set to either the TD, RD, or TD/RD position. 

d. The E IA/MIL switch has been set properly to match the signals being monitored. 

e. Two EIA 'cables are used. One cable is connected from the Modem to the 

INTERSHAKE II, and the other is connected from the INTERSHAKE II to the 

Terminal to provide a complete circuit. 

The test programs are listed as follows: 

BASIC MONITOR, SYNCHRONOUS MODE 

See File #A 1. 

LOG POLLING SEQUENCE CHARACTERS, TD-RD LEADS 

See File #A2. 

MEASURE RTS-CTS DELAY 

See File #A3. 

MEASURE EXCESSIVE RTS-CTS DELAY 

See File #A4. Figure E-2 is a program flow diagram showing the steps which are executed 
during the program. 

LOG 8 RESPONSES FROM SPECIFIC STATION ON MUL Tl-DROP LINE 

See File #A5. 

CAPTURE NAK DATA ONLY 

See File #A6. 

E-3 
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E.3.1.7 SELECTIVELY VERIFY CHARACTER GROUP WITHIN LONG BLOCK 

See File#A7. 

E.3.1.8 AUTOMATIC DETERMINATION OF SYN CHARACTER 

See File #AS. (Figure E·3 shows the flow diagram of program steps executed during this test.) 

E.3.2 OFF-LINE TESTS 

E.3.2.1 

E.3.2.2 

E.3.2.3 

E.3.2.4 

E.3.2.5 

E.3.2.6 

E-4 

In this series of tests, the INTERSHAKE 11 is used as an active test instrument, to simulate either a 

Terminal or Modem in an off-line configuration. 

For these tests, the INTERSHAKE II must be programmed to perform the necessary "handshaking" 
to satisfy system hardware and protocol. More specifically, when the I NTE RSHAKE 11 is used to test 
toward a Modem, it must simulate a Terminal; and vice versa. When simulating a Modem, it must 
control the CTS, DSR, RLSD and RI leads. When simulating a Terminal, it must control the DTR and 
RTS leads. 

The OFF-LINE switch must be set to test toward either the TERMINAL or MODEM. 

The test programs are listed as follows: 

GENERATION OF LRC CHARACTERS 

See File #81. 

MEASUREMENT OF FULL-DUPLEX TURN-AROUND TIME 

See File #82. 

CRC LOOPBACK ERROR TEST 

See File #83. 

MEASUREMENT OF SUCCESSFUL TERMINAL RESPONSES WITHOUT PARITY ERROR 

See File #84. 

SEND SDLC WITH CRC 

See File#85. 

RECEIVE SDLC WITH CRC 

See File #86. Figure E-4 shows the program flow diagram for this test program. 
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OUTPUT RESULTS MEMORY TO EXTERNAL DEVICE 

See File #87. Figure E-5 shows a typical CRT display of Results Memory where the turn-around time 

of 64 polls has been previously recorded. When using a Printer up to 512 measurements can be 

printed out. 

E-5 
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E.4. 

INTERSHAKE II PROGRAM 
TITLE: 

CLEAR RESULTS MEMORY 

DESCRIPTION: 

STORE ZEROS IN RESULTS MEMORY UNTIL OVERFLOW OCCURS 

OBJECTIVE: 
RESULTS MEMORY WILL BE COMPLETELY FILLEV WITH ZEROS. 
OPERATION REPEATS ANY TIME PROGRAM LOOPS TO STEP 00. 

ADDRESS 
PAGE (CIRCLE§ 

113 j2j1JO 

rrc J::a y4 0 I 0 

T T T l T 1 

l 2 

: 3 

l 4 
I 
I 5 

: 6 
r 
l 7 

I B 

i 9 

IA 

l B 

le 
L D 

I E 

I F 
D 1915 lL1J 0 

I I T 1 1 

i 2 

I 3 

i 4 L 
I 5 

l 6 

: 7 

r B 

I 9 

lA 

is 
f c 
ID 

IE 

jF 

ENTRY 

STEP DATA FUN<;TION 

D o 00 

1 00 

2 82 

3 00 

4 

5 

6 

7 

B 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 
CONTINUE ON 
OTHER SIDE 

07 

41 

47 

00 

FUNCTION DESCRIPTION/COMMENTS 

Rec.011.d 00 ,{,n.:to R.M. 

P11.e4e:t 

Jwnp Mem OVFL = 0 

011. Add P11.og_11.am Step~ 

ATlANTIC RESEARCH CORP. 
ALEXANDRIA, VA. 22314 (703) 354-3400 

I JUMP 

1-
1-
~ 

_U 
T 
l 
l 
1 
1 
i 
1 
l 
I 
I 

i 
1 
l 
J 

I 
I 

l 
I 
I 

I 

I 
I 

T 
I 

I 

l 
l 
I 
I 

: 
I 

l 
1 
J 
J 

(FILE NO. I 
_lsHEET I OF 1 

APPLICABLE 
INFORMATION 

(WRITE IN 
OR CIRCLE) 

CODE 

SPEED 

ASYNC I SYNC 

SYN CHARACTER 

STOP BIT 

1.0 • 1.5 2.0 

INFO BITS 

5 • 6 • 7 • 8 

PARITY 

NONE,ODD,EVEN 

CONTROL EIA I OFF 

ON·LINE 

TD/RD , TD , RD 
f-;::.---------
OFF-LINE 

TERM I MODEM 

MON SIGS I NORMAL 

PATCH CORDS 

CONTROL EIA (V. 24) 

COUNTER ZONE 

INTERRUPTS 

FLAGS 

LATCH 

CONTINUE ON 
OTHER SIDE 
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ADDRESS ENTRY :JUMP ADDITIONAL 
PAGE (CIRCLE ONE) FUNCTION DESCRIPTION/COMMENTS , ,....., INFORMATION 

ll.3_i21110i STEP DATA FUNCTlc;>N l- (WRITE IN) 

~E]_AJl6 JI2 I o 32 I 
I rr + + + l, 33 T 

l 2 34 I 

I 3 35 l 
14 36 I 

I 

I 5 37 T 
r 6 
L 

38 l 
l 7 39 l 
Is 40 1 I 

f 9 41 I 
IA 42 l 
f s 43 I 

I 
ic 44 1 
ID 45 l 

E 46 l 
! F 47 T 

F1B1713j_O 48 1 
T -T t 1 49 l 

: 2 50 l L 
L3 51 T 

4 52 T 
L 5 53 T 

6 54 T 
! 7 55 I 
Ls 56 l 
L 9 57 I 

I 

LA 58 T 
B 59 T 

!c 60 l 
!o 61 l 
[E 62 T 
lF 63 I 

ADDITIONAL REMARKS PROGRAM LOCATION 
DTM S/N 

CELL 

RAM 

PROM 

PROGRAM WRITTEN !IY' DATE· 
June, 1977 

COMPANY NAME' Att.a.n,tic Re11 ea/I.ch C oJt.poJUl:ti.o n TEL. NO. 

ADDRESS' 
5390 CheMke.e Ave1U.L~ A£.exan.d!Li..a..i. ~-i.rWt 22314 

FORM NO. TP·1»~77 

E-8 
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INTERSHAKE II PROGRAM 
TITLE: "GETTING IN SYNC" 

DESCRIPTION: 

OVER-RIVES ENTER SYNC-CHARACTER SWITCHES. 
ESTABLISHES CRITERIA FOR "BEING IN SYNC". 
DESCRIBES LINE FILL CHARACTER WHEN VATA IS NOT BEING TRANSMITTED. 

OBJECTIVE: INCLUDE SYN ANV IVLE CHARACTERS IN PROGRAM TO ELIMINATE NEEV FOR 
MANUAL SWITCH SETTINGS. 

ADDRESS 
PAGE (CIRCLE~ 
3j2j1 0 

11cls J1.4Io 1 o 

11 I I f l 1 

l 2 

: 3 

l 4 
I 
I 5 

I 6 I 

l 7 

I s 

l 9 

IA 

l B 

le 
ID 

I E 

I F 

DJi9_ij511Jo 

I I t I 1 

r 2 

I 3 

r 4 i 
I 5 

l 6 

: 7 

r s 
I 9 

lA 

ls 
f c 
ID 

IE 

jF 

ENTRY 

STEP OATA FUNCTION 

0 10 95 
1 32 90 

2 FF 57 
3 -+----

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 
CONTINUE ON 

OTHER SIOE 

I JUMP 

FUNCTION DESCRIPTION/COMMENTS 1-
:-

Sele.ct Atrt.o Ru_!f_nc. and NoJr.ma.l Sl{nc. Se.Mc.hi 
En.ten Sync. Ch~cte.n (32 EBCDIC) l 
Load F,i,lt Ch~cte.n ( FF T yp-lc.a.l) I 

J_ 

PnogJtam Con.t-lnue.J.> l 
I 

_l 

l 
: 
l 
I 
I 

I 
I 

: 
I 

l 
l 
I 
I 
I 

_l 
I 
I 

I 
I 
I 

: 
1 
I 

J 

J 
I 
I 

: 
l 
l 
1 
l 
l 

ATLANTIC RESEARCH CORP. 
ALEXANDRIA, VA. 22314 (703} 354·3400 

(FILE NO. 2 
SHEET OF 

APPLICABLE 
INFORMATION 

(WRITE IN 
OR CIRCLE) 

COOE 
EBCDIC 

SPEED 

-
ASYNC /~ 

SYN CHARACTER 

32 
STOP BIT 

1.0 • 1.5 2.0 

INFO BITS 

5 • 6 . 7 ·© 
PARITY 

~.ODD.EVEN 

CONTROL EIA I OFF 

ON·LINE 

TD/RD , TD , RD 
fof'F:t::1"NE _____ 

TERM I MODEM 

MON SIGS I NORMAL 

PATCH CORDS 

CONTROL EIA (V. 24) 

COUNTER ZONE 

INTERRUPTS 

FLAGS 

LATCH 

CONTINUE ON 
OTHER SIOE 
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ADDRESS ENTRY :JUMP ADDITIONAL 
PAGE (CIRCLE ONE) FUNCTION DESCRIPTION/COMMENTS ,_ INFORMATION 

lJ_Jj_2J_1J_Oi STEP DATA FUNCTION l- (WRITE IN) 

~E Ji A_li_6 ll_ 2 I o 32 I 
I If'' tj, 33 I 

l 2 34 l 
I 3 35 l 
I 4 36 I 

I 

I 5 37 I 
r 6 38 l 
L 7 39 l 
Is 40 I 
I I 

i 9 41 T 
/A 42 l r S 43 I 

I 

ic 44 T 
L D 45 l 
I E 46 I 
I I 
j F 47 T 

F ls 1713 J 0 48 I 
TI "T t ii 49 l 

l 2 50 I 
I 

l 3 51 T 
I 4 52 T 
l 5 53 T 
I 6 54 T 
r 7 55 l 
l 8 56 l 
l 9 57 I 

I 

lA 58 I 
Is 59 T I 

r c 60 l 
r D 61 l 
l E 62 I 
l F 63 I 

ADDITIONAL REMARKS PROGRAM LOCATION 

OTM S/N 

CELL 

RAM 

PROM 

PROGRAM WRITTEN ev, DATE 
June, 1977 

COMPANY NAME: A:ti.a.nUc. Ru eaJLc.h Co.l(:poJtat,i,o n TEL.NO. 

ADDRESS' 5390 Che.Jr..okee Avenue.L AlexandJU.a., V.l!tE.iJu.a 22314 
FORM NO. TP-139-3-77 

E-10 
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INTERSHAKE II PROGRAM 
TITLE' OVER-RIVE PANEL SWITCHES 
DESCRIPTION' 

OBJECTIVE: 

USE SOFTWARE FUNCTIONS TO ESTABLISH VATA FORMAT OF TEST PROGRAM. 

ADDRESS 
PAGE (CIRCLE ONE)I 

131211101 

TcJ'aY4 yoT o 
! ! ~ I l 1 

l 2 

l 3 

l 4 
I 
I 5 

I 6 I 

l 7 

I s 

LS 
A 

LB 
c 

D 

E 

F 

olt_sls1_1j_O 
I T T 1 

2 

3 

: 4 
L 

5 

L 6 

I 7 

I a 

I 9 

lA 

ie 
re 
lo 
LE 

jF 

ENTRY 

STEP DATA FUNCTION 

0 00 
1 00 
2 82 
3 02 
4 10 
5 32 
6 FF 
7 78 

8 90 
~ BA 
10 -. 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 
CoNTINUE oN 

OTHER SIDE 

07 
41 
47 
98 

95 

90 

57 

91 

92 

93 

I JUMP 

FUNCTION DESCRIPTION/COMMENTS 1-
i-

l 
FU..e # 1 l 

j _l 
l._ 

h l 
FU..e #2 I 

I 

l-' l 
I Syn.c. Mode, 8 In. 6 o l1i,,tt, , N 0 P aJU;tY. 

B.lt Ra;te = 1200 Baud T 
Mon.. TV, EXT Clk., Covitttol EIA OFF, MIL l 
Next I n6 :t!Luct.fo n. I 

I 

1 
I 

l 
l 
I 
I 

l 
I 
I 

T 
I 
I 

l 
T 
l 
l 
l 
I 
I 

l 
I 

l 
l 
l 
l 

AH.ANTIC RESEARCH CORP. 
ALEXANDRIA, VA. 22314 (703) 354-3400 

1FILE NO. 3 
_!SHEET j_ OF J_ 

APPLICABLE 
INFORMATION 

{WRITE IN 
OR CIRCLE) 

CODE 

Ei.lCPIC 
SPEED 

1200 
ASYNC ~ 

SYN CHARACTER 

32 
STOP BIT 

1.0 ' 1.5 2.0 

INFO BITS 

.€) 5 ' 6 . 7 
PARITY 

~000 F.VFM 

I-CONTROL EIA)OFF 

ON-LINE 

TD/RD,@. RD 
'ciF'F:t:1"NE" _____ 

TERM I MODEM 

MON SIGS I NORMAL 

PATCH CORDS 

CONTROL EIA (V. 24) 

COUNTER ZONE 

INTERRUPTS 

FLAGS 

LATCH 

CONTINUE ON 
OTHER SIDE 

E-11 
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ADDRESS ENTRY :JUMP AOOITIONAL 
PAGE (CIRCLE ONE) FUNCTION DESCRIPTION/COMMENTS 1- INFORMATION 

1312.11.lOi STEP OATA FUNCTION l- (WRITE IN) 

~E J1_ A Ji 6 Ji 2 \ 0 32 I 
I 

il"TTTj 1 33 I 
l 2 34 l 
I 3 35 l 
I 4 36 I 

I 

l 5 37 I 
r 6 38 I 

l 7 39 l 
I 8 40 I 
I I 

r 9 41 T 
IA 42 l 
r B 43 I 

I 

r c 44 l 
l D 45 l 
I E 46 I 
I I 

r F 47 T 
F1B1713J 0 48 r 

T T T I 1 49 l 
r 2 50 I 
L I 

l 3 51 T 
\4 52 : 
l 5 53 I 
I s 54 I 
I 1 55 l 
I 8 56 l 
l 9 57 I 

I 

lA 58 l 
Is 59 I I 

:c 60 T 
10 61 I 
l E 62 T 
jF 63 l 

ADDITIONAL REMAR.KS PROGRAM LOCATION 

DTM 5/N 

CELL 

RAM 

PROM 

PROGRAM WRITTEN BY: DATE 
June, 1977 

COMPANY NAME: Atl.an:t[c. Ru.eaJLc.h COJtpo.lr.a:tlon TEL. NO. 

ADDRESS: 5390 CheJLokee Avenue_L Ai.exa.nd!Li.a..L V,{)z._g_~IU.a. 22314 
FORM NO. TP-1311-3-77 

E-12 
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INTERSHAKE II PROGRAM 
TITLE: TYPICAL RS-232(V.24) "TOWARV THE TERMINAL" PROTOCOL FILE NO. 4 

SHEET j_ OF j_ 
DESCF.llPTION' 

PROGRAM WAITS UNTIL RTS IS OFF. TURNS CTS OFF IN RESPONSE. 
VERIFIES VTR IS ON (VSR SHOULV BE ON INITIALLY) . TURNS ON RLSV, SENVS A 
MESSAGE, WAITS FOR LAST CHARACTER TO BE TRANSMTTTEV, THEN TURNS RLSV OFF. 

OBJECTIVE' 

TO MANIPULATE EIA LEAVS TO SIMULATE A MOVEM. 

ADDRESS 
PAGE (CIRCLE ONEii 

'3 '2 I 1 I 0 I 

rrcI8Jf4YoTo 
[TITT 11 

l 2 

l 3 

l 4 

I 5 
L 
I s 

L 7 

8 

L 9 

A 

LB 
c 

0 

E 

! F 
lL0Ji0Ji5Ji1.io 
[I I T I 1 

2 

I 3 

r 4 L 
I 5 

l 6 

: 7 

r 8 

I 9 

lA 

is 
le 
lo 
IE 

lF 

ENTRY 

STEP DATA FUNCTION 

0 20 70 
1 80 73 
2 40 71 
3 08 72 
4 10 70 
5 10 80 
6 ......,...... 
7 

II r 
9 

10 

11 

12 

13 

14 

15 

16 10 80 
17 10 71 

18 00 00 
19 

20 

21 

n 
23 

24 

25 

26 

27 

28 

29 

30 

31 
CONTINUE ON 

OTHER SIOE 

FUNCTION DESCRIPTION/COMMENTS 

TWtvt ON VSR 
Wa,lt Unt.i,,t RTS OFF. 
Tr,.uuu CTS OFF 
Wa,i;t Unt.Lt VTR ON 
TuJtn ON RLSV 
Wa,lt T ..tme. Vel.ay ( T ypic.a..U.y 1 0 m6 ) 

Se.nd MeoMge. 

(M('A~age. Complete.) 
T ..tme. Vel.ay - (Example. 10 m6) 

TWtn OFF RLSV 

Halt 

ATLANTIC RESEARCH CORP. 
ALE;XANDRIA, VA. 22314 (703) 354-3400 

I JUMP 

1-,_ 
l 
l 
l 
l 
l 
l 
l 
T 
I 

l 
I 
I 

r 
I 

l 
l 
I 
I 

l 
I 
I 

T 
I 
I 

T 
I 

I 

l 
l 
I 
I 

l 
l 
l 
l 
l 
l 

APPLICABLE 
INFORMATION 

(WRITE IN 
OR CIRCLE) 

CODE 

ANY 
SPEED 

ANY 
ASYNC I SYNC 

SYN CHARACTER 

STOP BIT 

1.0 • 1.5 • 2.0 

INFO BITS 

5 • 6 • 7 ' 8 
PARITY 

NONE,000,EVEN 

,.g>NTROL E~/0FF 

ON-LINE 

TO/RD , TD , RD 

foFr-:t:1"NE"-----1 
~I MODEM 

MON SIGS(NORM~ -
PATCH CORDS 

CONTROL EIA (V. 24) 
VSR-OFF ( 7X) 
VTR-THRU 
RTS-THRU 
CTS-OFF ( 7X) 
RLSV-OFF I 7X I 

COUNTER ZONE 

INTERRUPTS 

None. 

FLAGS 

None. 

LATCH 

CONTINUE ON 
OTHER SIOE 

E-13 
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ADDRESS ENTRY :JUMP ADDITIONAL 
PAGE (CIRCLE ONE) FUNCTION DESCRIPTION/COMMENTS I- INFO.RMATION 

l_3 l 2 J. 1 10 STEP DATA FUNCTION l- (WRITE IN) 

le JiA Jl6Jl2 o 32 I 
I 

TTTTT 1 33 I 
L 2 34 l 

3 35 l 
r 4 36 I 

I 
5 37 : 

r 6 38 1 
L 7 39 l 

8 40 l 
r 9 41 1 
!A 42 l 
rs 43 I 

I 
f c 44 1 
Lo 45 l 

E 46 -, 
fF 47 + I 

It 1s 1713 l. o 48 T 
f' T T T 1 49 l 

:2 50 I 
L I 

L 3 51 T 
r 4 52 T 
L 5 53 T 
I 6 54 T I 

r 1 55 l 
I 8 56 l 
lg 57 I 

I 
lA 58 T 
Is 59 T I 
:c 60 I 
10 61 I 
[e 62 I 

LM.t Page l F 63 03 40 I 
ADDITIONAL REMARKS PROGRAM LOCATION 

DTM S/N 

CELL 

RAM 

PROM 

PROGRAM WRITTEN BY: DATE 
June, 1977 

COMPANY NAME: AU.an;Uc. RMe.aJr..c.h CoJr.po!ULti.on TEL. NO. 

ADDRESS: 
539.0 Che.Jr.ok.ee Avenue, AlexandJr.ia.2 V.i.Jc.g-ilu.a.. 22314. 

FORM NO. TP-138-3-77 
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OM842A 

INTERSHAKE II PROGRAM 
TITLE' TYPICAL RS-232(V.24) "TOWARVS THE MODEM" PROTOCOL 
DESCRIPTION' 

PROGRAM WAITS FOR VSR TO BE ON ANV RLSV OFF. RTS IS TURNEV ON ANV 
ANOTHER WAIT FOR CTS FROM MOVEM OCCURS. A MESSAGE TS SENT. 
RTS IS TURNEV OFF. 

OBJECTIVE: 

TO MAN1PULATE ETA LEAVS TO SIMULATE A TERMINAL. 

ADDRESS 
PAGE CCIRCLE ONEii 

13-1211101 

TcYa:f4IoTo 
I I r r l 1 

l 2 

l 3 

l 4 

! 5 
L 

6 

L 7 

8 

Lg 

A 

LB 
c 

ID 

: E 

I F 

ll D 1915 L.1 l 0 
lfTTT: 1 

I 2 

: 3 

r 4 L 
: 5 

Ls 

l 7 

I s 
I 9 

LA 

le 
re 
rD 

'e 
j F 

ENTRY 

STEP DATA FUNCTION 

0 08 70 
1 20 72 

2 10 73 
3 80 70 
4 40 72 
5 .T 6 

1 7 

8 ' 
9 

10 

11 

12 

13 10 80 
14 80 71 

15 00 00 
16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 
CONTINUE 0!'1 

OTHER SIDE 

FUNCTION DESCRIPTION/COMMENTS 

TWLn. ON VTR (0'1. Sel Swlic.h ON) 
Wa,l,t Unt.U'. VSR ON 
Wa,i,t Unt.U'. RLSV OFF 
TWLn. RTS ON 
Wa,i,t Unt.U'. CTS ON 
Send Mv.,-0age 

(Mv.,-0age Comp.fote) 
T .<me Velay (Example 70 m-6) 

TWLn. RTS OFF 

Ha.U 

ATLANTIC RESEARCH CORP. 
ALEXANDRIA, VA. 22314 (703) 354-3400 

THEN 

I JUMP ,_ ,_ 
l 
l 
l 
l 
l 
T 
T 
T 
l 
I 

I 
I 

: 
I 
l 
l 
I 
I 

l 
I 
I 

I 
I 
I 

T 
I 

l 
l 
l 
I 
I 

: 
l 
l 
J 
l 
l 

5 (FILE NO. 

_lSHEET J_ OF I 

APPLICABLE 
INFORMATION 

CWRITE IN 
OR CIRCLE) 

CODE 

SPEED 

ASYNC I SYNC 

SYN CHARACTER 

STOP BIT 

1.0 • 1.5 • 2.0 

INFO BITS 

5 • 6 • 7 • 8 
PARITY 

NONE,000,EVEN 

IC(ONTROL E~ OFF 

ON·LINE 

TD/RD , TD , RD 
~;---------1 
OFF·LINE~ 

TERM ODE 

MON SIGS ~ORMALJ> 

PATCH CORDS 

CONTROL EIA (V. 24) 
VTR-OFF (7X) 
VSR-THRU 
RLSV-THRU 
CTS-THRU 
RTS-OFF i 7X I 

COUNTER ZONE 

INTERRUPTS 

FLAGS 

LATCH 

CONTINUE ON 
OTHER SIDE 

E-15 
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ADDRESS ENTRY :JUMP ADDITIONAL 
PAGE (CIRCLE ONE) FUNCTION DESCRIPTION/COMMENTS I- INFORMATION 

3_i21110i STEP DATA FUNCTION l-- (WRITE IN) 

le JIAJis If 21 o 32 I 
I 

tf ' T 1 33 I 
L 2 34 l 
l 3 35 l 
l 4 36 I 

I 

I 5 37 i 
is 38 T 
l 7 39 

J_ 

I 8 
I 

40 

is 41 T 

IA 42 
j_ 

is 43 

ic 44 T 

lo 45 
j_ 

I E 
I 

46 

: F 47 T 

F J1s 11713 l 0 48 T 

T T f t 1 1 49 j_ 
I 2 50 

+ L 
l 3 51 I 

: 4 52 I 
L 5 53 T 
15 54 T I 

l 7 55 l 
I 8 56 l 
Ls 57 I 

I 

lA 58 T Is 59 T I 

le 60 I 
10 61 I 
[E 62 T 
lF 63 I 

ADDITIONAL REMARKS PROGRAM LOCATION 

OTM S/N 

CELL 

RAM 

PROM 

PROGRAM WRITTEN BY• DATE 
1977 June, 

COMPANY NAME: A:t.lantic. Rue.a11.c.h Coll.polULtlon TEL. NO. 

ADDRESS• 
5390 Che11.okee Avenue_.._ AlexandJUa., ~bwz. 22314 

FORM NO. TP.138-3-77 

E-16 



OM 842A 

INTERSHAKE II PROGRAM 
TITLE: 

TYPICAL RS-232 (V.24) RI PROTOCOL 
1 FILE NO. 6 
jsHEET OF 

DESCRIPTION: 

INTERSHAKE 77 CONNECTED TOWARD THE MODEM FOR AUTO ANSWER OF 

VIAL LINE. 

osJEcT 1A'NSWER CALLS WHEN RLSV GOES ON, RECORV 10 CHARACTERS; IF ALSO OFF, WAIT 5 
SECONDS, SENV TEST MESSAGE AND WAIT AGAIN FOR RLSV. HANGS UP AFTER EXCHANGE. 

ADDRESS 
PAGE !CIRCLE~ 

113 J2 J1CLOj) STEP 

0 

ENTRY 

CATA FUNCTION 

04 72 

08 70 

FUNCTION DESCRIPTION/COMMENTS 
I JUMP 

I-

i-

Wai;t R-i.ng Ind ON J 
TU!tn VTR ON J 

APPLICABLE 
INFORMATION 

(WRITE IN 
OR CIRCLE) 

CODE 

i 2 2 1 0 8 1 Wai;t 1 O O m6 j t--'-"-'-ANl_ll.,__ __ -----1 
~II -3-+--3--l-0-4-+----l-------=--'--'-..:...:_...::.:;::__:_ ____________ ~l-_J ~/ SYNC 

73 Wai;t RI OFF i ~ ri----+---t--·+---J---:.:..C:...:'--'-..:_;~--------------L----1 ~CHARACTER 
LI 4 4 50 84 p ' I -"==-t---+---+-----+--~~e,6..o..=..e,t.:......:.T~~~me.~o~u.t.:_:__=----=--5~S~e.~e~·-------~i----l NONE 

(Qi I:' 5 OC 9 7 I n;t On T -tme. OUT 1...- 1-::s~ToLl<PaB...,1·=-r ----I 
I -' ~. 1.5 ' 2.0 I 

l I !~ 
' 6 ~-~-~ _?_?____~~~_!~~_p_ ~------------------- - : ______ \ :'''~';.'',~ .. 0~-:-·1 
~ 7 I 0 8 I 9 7 I V..i.Aab.te. I n;teMupt I lµ,;7,11c;;----~ 
l_! 8 10 32 Re.eMd 10 ChMau~ I LN~NE @~v_~ l 
,-+---+-O..--t--_;:_;;:_--1--'.-~:::....=---'---'-'--.::::...::..::;...:._ ___________ ,_~ .---- I 

i 9 9 70 73 Ve,t RLSV OFF i ~".!TROL~~IOt"i 
I I ON-LINE ---
1 A 10 00 47 Se,t f.tar. 0 = 0 Ai:j I TD/RD , TD , RD 

l 8 11 05 40 Jump To ST_ff (05) ~ foFF-:t::i'NE' ____ _ 
I TERM i~ 
IC 12 I _ 

I D 13 i MON SIGS ~ORMAI) 

14 

15 

t t t 1 17 

08 

20 

9 7 Vi -"able. fame. Qui' I n;teNtu:ot 

41 PRESET 
r 2 18 _Qj_ _4]_ .lumY.J _ffaa j)_ = 1 

3 19 80 

[ 4 20 40 

5 21 01 

i 6 22 01 
7 

r s 
r 9 

re 
[D 
[ E 

jF 

23 10 
24 

25 02 

40 

05 
28 

29 

30 

31 
CONTINUE ON 

OTHER SIDE 

70 TU!tn ON RTS 

72 Wa,U Fa~ CTS ON 

47 Se.,t F-ta.ci 0 to 1 

60 Se.nd Mu.6aqe. 

81 Wai;t 100 m.6 

TuJtn OFF RTS 

98 SKIP 

F3 Wad CTS OFF 

40 Jum_J:J To STEP 05 

ATLANTIC RESEARCH CORP. 
ALEXANDRIA, VA. 22314 (703) 354-3400 

i 

J 

T 

J 

! 
i 

PATCH COF{OS 

CONTROL EIA (V. 24) 

RTS & VTR 
TO OFF/7X 

COUNTER ZONE 

INTERRUPTS 

TIME OUT = 84 

FLAGS 

0 

LATCH 

CONTINUE ON 
OTHER SIDE 

E-17 



ADDRESS ENTRY 
PAGE (CIRCLE~ 
3 l 2 J_ 1 ~ STEP DATA FUNCTION 

t t t + i, 33 -11L n 
L 2 34 00 40 

3 35 

4 36 

5 37 

! 6 38 

j_ 7 39 

8 40 

r 9 41 

f A 42 

f B 43 

f c 44 

l D 45 

I E 46 
I 
r F 47 

l 3 51 

r 4 52 

j_ 5 53 

6 54 

55 

8 56 

L 9 57 

LA 58 

B 59 

LAST PAGE ! c 60 

G ! D ~, 10 40 

ADDITIONAL REMARKS 

PROGRAM WRITTEN BY: 

OM842A 

FUNCTION DESCRIPTION/COMMENTS 

TWtn OFF VTR 
Wa.lt 100 MS 
Go To S.tM:t 

Jump To Page 0 STEP 16 

COMPANY NAME: ATLANTIC RESEARCH CORPORATION 
ADDRESS: 

E-18 

:JUMP ,_ 
1-

T 
l_. 
l 

l 
l 
T 
l 

j_ 

j_ 

! 

T 
T 
T 

j_ 

j_ 

I 
T 
l 
T 
I 
I 

DATE 

ADDITIONAL 
INFORMATION 

(WRITE IN) 

PROGRAM LOCATION 

DTM S/N 

CELL 

RAM 

PROM 

111111> J_27.1._ 
TEL. NO. 

FORM NO. TP-139-3-77 



OM842A 

START 

,..-

WAIT TIL 
72 

RI =ON 

TURN ON 
70 

DTR 

WAIT TIL 
73 

Rl=OFF 

WAIT TIL SET TIME OUT SET FLAG 

CTS =OFF INTERRUPT 5 SEC 
97 

O=O 

• • 
WAIT TIL 

72 
RLSD•ON 

TURN OFF TIME OUT RECORD 10 WAIT TIL 

RTS SERVICE t--i r--
RLSD=OFF TIME our INT. =OFF CHARACTERS 

+ INT. 

r 
WAIT TIME OUT JUMP YES TURN DTR WAIT 

100 m$ INT=OFF y 1---1 ~ 
OFF 100 ms 

0 

SEND TURN ON 

MESSAGE RTS 

SET FLAG .._ WAIT TIL 

O= I - CTS=ON 

Figure E·1. Auto Answer Flow Diagram. 

E-19 
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OM842A 

INTERSHAKE II PROGRAM 
TITLE' CRT DEMONSTRATION PROGRAM 
OEiCRIPTION' 

THIS IS A PROGRAM VESIGNEV FOR AN INTERSHAKE II ANV AN INTERVIEW. 
NEITHER A MODEM OR TERMINAL ARE USEV. -

OBJECTIVE: 

VISPLAY VATA ON PAGE 1, PAGE 2, 1 & 2, REVERSE IMAGE. 

ADDRESS ENTRY 
FUNCTION DESCRIPTION/COMMENTS PAGE (CIRCLE~ 

3_J2J.1 0 STEP DATA FUNCTION 

lfcT,sf4foTo 10 0 

[TTTT 11 1 16 

l2 2 FF 

-flE 3 05 
(Q _l 4 I> 4 11 

T5 L 
l 6 

L 7 

I 8 

l 9 

IA 

:s 
le 
l D 

: E 

r F 
D191511Jo 

t T T J 1 

r 2 L 
: 3 

: 4 

: 5 

l 6 

: 7 

r 8 

I 9 

lA 

is 
[c 

ID 

Li: 
jF 

5 10 
6 01 
7 02 
8 00 
9 16 
10 16 
11 16 
12 16 
13 03 
14 03 
15 04 
16 00 
17 51 
18 33 
19 34 
20 50 
21 20 
n 20 
23 71 
24 42 
25 41 
26 44 
27 zo 
28 42 
29 43 
30 43 
31 10 

CoNTINUE ON 
OTHER SIDE 

95 Au;to Sync. 
90 S el.e.c..t Sync. C hcvr.ac..teJt 
57 S el.e.c..t Fill C hcvr.ac..te.Jr. 
42 Se..t Loop Cou.n.teJt To 5 
94 S el.e.c..t CRT Pa.ge. 1 

82 T,{,me. Vel.a.y 1 Se.c.ond 
94 Cle.a.Jr. V.lo pla.y II ON" 
80 T ,{,me. Vel.a.y 2 m6 

94 c le.a.Jr. '[J .{,o pla.y "OFF" 
50 Se.nd Sync. 
50 Se.nd Sync. 
50 Se.nd Sync. 

50 Se.nd ~nc. 
60 Se.nd ASCII Fox T ~,t M~<ll!fi.e. 
50 Se.nd ETX 
41 PJr.~e..t Jump To S-te.p 4 
43 Loop Ju.mp "L"5 
94 Re.ve.Me. V,Lde.o Enable. "ON" 
50 Se.nd II 3" 

50 Se.nd ''4" 
94 Re.ve.Me. V-Lde.o "OFF" 

50 Se.nd Space. 
50 Se.nd Space. 
94 BUnk "ON" 
50 Se.nd "B" 
50 Se.nd "A" 

50 Se.nd "V" 
50 Se.nd Space. 
50 Se.nd "B" 

50 Se.nd "C" 

50 Send "C" 

82 Time. V e.la.y 1 Se.c.ond 
ATLANTIC RESEARCH CORP. 

ALEXANDRIA, VA. 22314 (703) 354·3400 

I JUMP 

1-
1-

l 
l 
l 
H 
_l~ 
I 
I 

l 
1 
I 

l 
I 
I 

: 
I 

l 
l 
I 
I 

1---
I 
I 

1 
I 
I 

: 
I 

I 

l 
I 

..1 
I 
I 

1 
1 
l 
l 
l 
l 

(FILE NO. I 
J SHEET 1 OF 1: 

APPLICABLE 
INFORMATION 

(WRITE IN 
OR CIRCLE) 

CODE 

ASCII 
SPEED 

ANY 
ASYNC 1<E9 

SYN CHARACTER 

16 
STOP BIT 

1.0 • 1.5 • 2.0 

INFO BITS 

5 • 6 • 7 • 8 

PARITY 

~.ODD,EVEN 

CONTROLEIA@ 

ON·LINE 

TD/RD , TD , RD 
t;::,--------~ 
OFF·LINE 

TERM I MODEM 

MON SIGS (FJORMA): -
PATCH CORDS 

-

CONTROL EIA (V. 24) 

-

COUNTER ZONE 

-

t;j\,TERRUPTS 

-

FLAGS 

-

LATCH 

-

CONTINUE ON 
OTHER SIDE 

E-21 
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ADDRESS ENTRY :JUMP ADDITIONAL 

PAGE (CIRCLE@ FUNCTION DESCRIPTION/COMMENTS I- INFORMATION 

31211 0 STEP DATA Fl,INCTION l- (WRITE IN) 

le Ji A Jt s J.t 2 o 32 10 94 Pagr. 1 Se.lect "OFF" I 
I 

t l l T T 1 33 70 94 BUnk "OFF" T 
L 2 34 03 42 Loop CounteJt = 3 "L" 3 1....-

3 35 02 98 No-Op l 
~ 36 27 94 Select Page. 2 "ON" 

5 37 01 94 CleaJL V.l!iplay "ON" T 
!s 38 02 80 Tune Ve.lay 2 m6 l 
i. 7 39 00 94 CleaJL V.l!i p.tay "OFF" i 

8 40 16 50 Send Sync. 

! 9 41 16 50 Send Sync. ! 

A 42 01 66 Send Vemo-Me6~age l 
!e 43 01 67 Send Vemo-Me6~age 
!c 44 03 50 Send "ETX" j_ 

Lo 45 10 82 Thrle Ve.lay 1 Sec.and j_ 
E 46 24 41 p Jte6 e,t J um_E_ l 

I F 47 00 43 Loo.E_ ] um2._ ( 3 T-i.me6 ) "L" 3 1----
lJ!'1eJ1113J. o 48 51 94 ReveMe Video "ON" I 
rr T T T 1 49 35 50 Send "5" l 

r 2 50 36 50 Send "6" I 
L I 

L 3 51 50 94 ReveMe Video "OFF" T 
4 52 20 50 Send "SPACE" I 

l 5 53 71 94 BUnk "ON" I -
6 54 42 50 Send "B" I 

! 7 55 41 50 Send "A" l 
8 56 44 50 Send "V" l 

L 9 57 20 50 Send "SPACE" I 
I 

LA 58 42 50 Send "B" r 
B 59 43 50 Send "C" I 

!c 60 43 50 Send "C" T 
!o 61 20 94 Page 2 Select "OFF" l 
jE 62 08 42 SCJ;t: Loop CounteJt = 8 T 

(i I t') 63 01 70 Tunn "ON" Ala!Lm "L" 8 l--
ADDITIONAL REMARKS PROGRAM LOCATION 

DTM 5/N 

CELL 

RAM 

PROM 

PROGRAM WRITTEN 9y, DATE 
June, 7977 

COMPANY NAME' A:tlant-lc. Re6eaJLc.h Conpo!ULtlon TEL.NO. 

ADDRESS1 
5390 CheJtokee Avenue Ai.exandJL.i.a, v ..iJr.gin-la 22314 

FORM NO. TP·139-3-77 
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INTERSHAKE II PROGRAM 
TITLE: CRT VEMONSTRATION PROGRAM (Continued) 
DESCRIPTION' 

OBJECTIVE: 

ADDRESS 
PAGE (CIR~E)I 
J_3J_2 1,....01 

TcJ:.8Y4 1oTo 
I ! T T T 1 

l 2 

: 3 

r 4 
~ 
I 5 

I 6 

r 1 
L 
I 8 

l 9 

/A 

l B 

le 
ID 
~ 

/ E 

f F 
i 

l1D ]1915 lJ.1 l 0 
II I I I I 1 

l 2 

I 3 

r 4 
i. 
I 5 

l 6 

: 7 

r 8 

I 9 

lA 

IB 
I 

le 
ID 

IE 

lF 

ENTRY 

STEP DATA FUNCTION 

0 20 

1 01 

2 01 

3 3F 

4 00 

5 00 

6 70 
7 03 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 
CONTINUE ON 

OTHER SIDE 

81 

71 

81 

41 

43 

00 

94 

40 

FUNCTION DESCRIPTION/COMMENTS 

fame_ Velay 200 m6 

Twm "OFF" Ala!tm 

Time_ Ve.lay 100 m6 

P11.v.,u Jump 

Loop Jump 8 Time;., "L" 8 

Hali 

Blink "OFF" 

Jump To ReAta!l:t Ve.mo (Page_ 0 - St~ 4) 

ATLANTIC RESEARCH CORP. 
Al,..EXANORIA, VA. 22314 (703) 354·3400 

I JUMP ,_ ,_ 
l 
l 
l 
l 
l-
T 
1 
i-. 
T 

l 
I 
I 

T 
T 
l 
l 
I 
I 

l 
I 
I 

I 

I 
I 

T 
I 

I 

l 
l 
I 
I 

l 
I 

l 
l 
l 
l 

FILE NO. 7 
SHEET 2 OF 2 

APPLICABLE 
INFORMATION 

(WRITE IN 
OR CIRCL.E) 

CODE 

SPEED 

ASYNC I SYNC 

SYN CHARACTER 

STOP BIT 

1.0 • 1.5 2.0 

INFO BITS 

5 • 6 • 7 • 8 
PARITY 

NONE,ODD,EVEN 

CONTROL EIA I OFF 

ON·LINE 

TD/RD , TD , RD 
l-o.=F:-C1"NE" _____ 

TERM I MODEM 

MON SIGS I NORMAL 

PATCH CORDS 

CONTROL EIA (V. 24) 

COUNTER ZONE 

INTERRUPTS 

FLAGS 

LATCH 

CONTINUE ON 
OTHER SIDE 

E-23 
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ADDRESS ENTRY :JUMP ADDITIONAL 
PAGE (CIRCLE ONE) FUNCTION DESCRIPTION/COMMENTS 1- INFORMATION 

ll_3J_2J_1J_Oi STEP DATA FUNCTION l- (WRITE IN) 

~E JI. A Ji s Ji 2 l 0 32 I 
I 

lf'''i1 33 T 
l 2 34 l 
I 3 35 i 
I 4 36 
L 
l 5 37 ! 

Is 38 l 
l 

l 7 39 l 
I 8 
I 

40 

r 9 41 1 

IA 42 j_ 

r S 43 

r c 44 1 

LD 45 
j_ 

I E 
I 

46 

f F 47 T 
F ls 171310 48 1 
' '''l1 49 l 

L 2 50 I 
I 

l 3 51 T 
I 4 52 T 
l 5 53 T 
I 6 54 T 
i 7 55 l 
I 8 56 l 
L 9 57 I 

I 

lA 58 I 
Is 
I 

59 : 
jc 60 T 
jD 61 T 
l E 62 I 
lF 63 I 

ADDITIONAL REMARKS PROGRAM LOCATION 

DTM S/N 

CELL 

RAM 

PROM 

PROGRAM WRITTEN BY: DATE 
June., 1977 

COMPANY NAME: A:t1.an:tlc. Re11 e.aJLC.h Co)[.po!Ulti.on TEL. NO. 

ADDRESS: 
5390 Che.)[.oke.e. Avenue Ai..e.xa.ndM..a. .L ~.i.nia. 22314 

FORM NO. TP·139-3-77 
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INTERSHAKE II PROGRAM 
TITl.E' BASIC MONITOR - SYNCHRONOUS MOOE ( Fll.E NO. A-1 

SHEET 7 OF7 

DESCRIPTION' 

USE WITH AN INTERVIEW TO VISPLAY ALL TRANSMITTEV VATA. RECEIVEV VATA 
VISPLAYEV IN REVERSE VIVEO. INTERSHAKE 11 COMPLETELY PASSIVE. ALL SWITCHES 
ANV SYNC CHARACTERS ARE SET TO MATCH SYSTEM TO BE MONITOREV. 

OBJECTIVE' NOTE: FOR ASYNC - MOVE USE ONLY STEPS 03 ANV 04, ALONG WITH RESITTING THE 
APPROPRIATE-swrfCHESllf STOP BITS, #INFO BITS, ASYNC). 

ADDRESS 
PAGE (CIRCLE ONEii 
1 3 I 2 I 1 I 0 I 

rr c I a I 4J:o1 a 

[Tl I ll 1 

i 2 

: 3 

l 4 

! 5 

6 

L 7 

8 

L 9 

A 

iB 

c 
D 

E 

F 

~D 191511..i 0 
[Tttt 1 

r 2 

3 

r 4 L 
I 5 

l 6 

: 7 

r a 
I 9 

lA 

le 
I 

f c 
f D 

lE 

lF 

ENTRY 

STEP DATA FUNCTION 

0 10 
1 32 
2 FF 
3 59 
4 00 
5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 
CQNTINIJE ON 

OTHER SIDE 

95 
90 
57 
94 
00 

FUNCTION DESCRIPTION/COMMENTS 

Get In Sync. 

Re.veN.> e. VJ..de.o On RV 

HaU 

ATLANTIC RESEARCH CORP. 
ALEXANDRIA, VA. 22314 (703) 354·3400 

I JUMP 

1-
!-

l 
l 
J 
l 
I 
1 
1 
1 
I 
I 

I 
I 

T 
T 
l 
I 
I 
I 

l 
I 
I 

I 

I 
I 

: 
I 

I 

I 
l 
I 
I 

1 
J 
l 
l 
l 
l 

APPLICABLE. 
INFORMATION 

(WRITE IN 
OR CIRCl.E) 

CODE 

EBCVIC 
SPEED 

SYSTEM SPECS 
ASYNC /~ 

SYN CHARACTER 

32 
STOP BIT 

1.0 • 1.5 • 2.0 

INFO BITS 

5. 6. 7 .@ 

~ ~ ODD, EVEN 

CONTROL EIA~ 
ON·l.INE 

~.TD,RD 
f-=~---------
OFF~LINE 

TERM I MODEM 

MON SIGSt!riORM4t; 

PATCH CORDS 

CONTROi. EIA (V. 24) 

ALL THRU 

COUNTER ZONE 

NOT USEV 

INTERRUPTS 

NOT USEV 

Fl.AGS 

NONE 

LATCH 

CONTINUE ON 
OTHER SIDE 
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ADDRESS ENTRY :JUMP ADDITIONAL 
PAGE (CIRCLE ONE) FUNCTION DESCRIPTION/COMMENTS .1- INFORMATION 

312J.110i STEP DATA FUN<;TION l- (WRITE IN) 

+E JI A] 6] 2 I o 32 t 
I 

t I I I l 1 33 1 
I 2 
I. 

34 I 

I 1 35 l 
l 4 36 I 

I 

I s 37 T 
r 6 38 T 

l 
l 7 39 l 
I 8 40 I 
I I 

: 9 41 I 
iA 42 l 
r B 43 I 

I 

r c 44 I 

ID 45 l I 
I E 46 I 
I I 
l F 47 : 

lf 1°11131 ° 48 T 
It t t t i 1 49 l 

l 2 50 I 
I 

L 3 51 I 
4 52 T 

L 5 53 T 
6 54 T 

: 7 55 l 
8 56 J 

L 9 57 I 
I 

LA 58 I 
B 59 I 

!c 60 1 
! D 61 1 
LE 62 I 
jF 63 1 

ADDITIONAL REMARKS PROGRAM LOCATION 

OTM S/N 

CELL 

RAM 

PROM 

PROGRAM WRITTEN ay, DATE 
JUYLe., 1977 

COMPANY NAME' A:tl.a.l'ltic. Re.!i e.a!LC.h CoJr.po!La:Uon TEL. NO. 

ADl;IRESS' 
5390 Che.Mk.ee. Ave.nu.e..L Ale.x.a.ndJr.1..a, VJ!!Il.iriia 22314 

FORM NO. TP-1311-3-77 
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INTERSHAKE II PROGRAM 
TITLE' RECORV ALL POLLING SEQUENCE CHARACTERS ON BOTH RV ANV TV LEAVS (FILE NO. ~-2 

_lsHEET l OF 2 
DESCRIPTION' 

RESULTS MEMORY WILL BE INITIALLY ZEROES, THEN ALL TV ANV RV CHARACTERS 
ANV EIA LINE STATUS WILL BE RECORVEV (UNTIL RM OVERFLOWS). 

OBJECTIVEo 

FUNCTION 72 WILL INVICATE TO THE OPERATOR THE VIRECTION OF THE VATA RECORVEV. 
THIS PROGRAM VEMONSTRATES THE USE OF THE OVERFLOW INTERRUPT. 

ADDRESS 

PAGE !CIRCLE@: 
1312_11 01 

Tc Is }f4 10 To 
I I I t I 1 

L 
l 2 

l 3 

L 4 

! 5 

6 

L 7 

8 

r 9 
i. 

A 

i. B 

c 

Lo 

E 

f F 
J. 

llD lr_g _L_ 5 ll_1 _i 0 

[I I f I 1 

r 2 

3 

i. 4 

5 

i. 6 

7 

r s 
9 

LA 

B 

!c 

fD 

LE 

lF 

ENTRY 

STEP DATA FUNCTION 

0 02 98 
1 00 07 
2 01 41 
3 82 47 

4 01 97 
5 00 77 

6 00 72 
7 05 40 

8 

9 

10 

11 

12 

13 

14 

15 

16 00 00 

17 NOTES: 
18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 
CONTINUE ON 

OTHER SIDE 

I JUMP 

FUNCTION DESCRIPTION/COMMENTS 1-,_ 
No-Op l 
Rec.Md Bil ..__, l 
P1teAet Jump l 
Jump RM No;t Full_ - l 
In:teMup;t On RM Full_ l 
Rec.01td Va.t:a UYL.t.{)'. TV~RV Change I 
Rec.01td TV~RV S;ta.;tU6 r 
Rec.ye.le T 

I 

l 
I 
I 

l 
I 

l 
l 
I 
I 

Hall 01t No;te 2 l._ 
I 7. Ifi The Sy~;tem Unde!t TM;t fa I 

Sync.h!tonoU6, The "Get 1YL Sync." T 
Functio~ MM;t Be I~eJt;ted Afi;te!t I 

I 

S;tep 03. I 
I 

2. Plac.e 00-99 A;t MEM OVFL INT S;tep 63 I 

06 La~;t Page. l 
l 

3. RM;ta/t;t Wil.h START Bu-tton. I 
I 

T 
T 
l 
l 
J 
l 

ATLANTIC RESEARCH CORP. 
ALEXANDRIA, VA. 22314 (703) 354-3400 

APPLICABLE 
INFORMATION 

(WRITE IN 
OR CIRCLE) 

CODE 

SYSTEM 
SPEED 

SYSTEM 
ASYNC I SYNC 

SYN CHARACTER 

STOP BIT"""SY.S/ tM 
1.0 • 1.5 • 2.0 

INFO BITSSY.S1 tM 
5 • 6 • 7 • 8 

PARITY SYSTEM 
NONE,ODD,EVEN 

CONTROL EIA~ 

TD, RD ~ 'OFF.Li'NE -----
TERM I ll/IODEM -MONSIGS~O~ 

PATCH CORDS 

CONTROL EIA (V. 24) 

ALL THRU 

COUNTER ZONE 

INTERRUPTS 

MEMORY 
OVERFLOW 

FLAGS 

0 

LATCH 

CONTINUE ON 
OTHER SIDE 

E-27 



OM842A 

ADDRESS ENTRY ;JUMP ADDITIONAL 
PAGE (Cl~ ONE) FUNCTION DESCRIPTION/COMMENTS 1- INFORMATION 

3 12 1~10i STEP DATA FUNCTION J- (WRITE IN) 

[E JIA]t6 12: 0 32 I 
I 

T T T I 1 33 I 
l 2 34 l 
I 3 35 l t- I l 4 36 I 

: 5 37 I 
r 6 38 1 

...L 
l 7 39 l 
I 8 40 I 
I I 

r 9 41 I 

1A 42 l 
r B 43 I 

I 
r c 44 1 
l D 45 l 
I E 46 l I 
r F 47 : 

Fl,s11u3Jo 48 1 
lfll"Ti1 49 l 

r 2 50 I 
l I 

l 3 51 : 
: 4 52 I 
l 5 53 1 
I 6 54 r I 

r 1 55 J 
I 8 56 l 
l 9 57 I 

I 

lA 58 T 
Is 59 T I 

ic 60 I 
10 61 I 
jE 62 T 

LAST PAGE j F 63 10 40 J wnl'_ To P!toc.U-6 .L FRONT OF PAGE J_-
ADDITIONAL REMARKS PROGRAM LOCATION 

DTM S/N 

CELL 

RAM 

PROM 

PROGRAM WRITTEN av, DATE 
June, 1977 

COMPANY NAME• Ati.an:ti.c. RM e.Mc.h Co1tpo!tfLtlo11. TEL. NO. 

ADDRESS• 
5390 CheJz.Okee Avenue_,_ Alexa.n.ciJU.a., VVr._a_bUa. 22314 

FORM NO. TP-139-3-77 
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OM 842A 

INTERSHAKE II PROGRAM 
TITLE: RTS - CTS DELAY (IN MONITOR MOVE) 
DESCRIPTION: 

FOR SYNCHRONOUS IF USE STEPS 00, 01' 02. 
FOR USE WITH INTERVIEW IF USE STEP 03. 

OBJECTIVE: 

ADDRESS ENTRY I JUMP 

PAGE (CIRCLE ONE)I FUNCTION DESCRIPTION/COMMENTS 1-
.L3121110; STEP DATA FUNCTION 1-

l c ll B jl 4 I 0 : 0 0 10 95 l 
I I l I L 1 1 32 90 > Ge;t In Sync. l 

l 2 2 FF 57 
~ l 

: 3 3 59 94 Reve~e V~deo On RV l 
L 4 4 02 98 P!te.,o e;t Jump No-Op (02-98) l 
I 
I 5 5 80 73 RTS (Wail FO!t OFF) (Fun 73) I 

I 
I 6 6 00 86 Mecv.,UAe RTS - CTS Vel.ay : I 

00 00 Hali - (Oft Jump To Step 04 Wilh T,LJne V~ay) L 7 7 

T B 

: 9 
L 

A 

LB 

c 

D 

E 

F 

lloJi.91511Jo 
[fTTTl 1 

r 2 

: 3 

r 4 L 
: 5 

l 6 

: 7 

I 8 

I 9 

lA 

IB 
I 

f c 

lo 

LE 

lF 

B 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 
CONTINUE ON 

OTHER SIDE 

l 
I 
I 

: 
I 

l 
l 
I 
I 

J 
I 
I 

T 
I 
I 

T 
T 
I 

l 
l 

I 
I 

: 
I 

l 
l 
l 
l 

ATLANTIC RESEARCH CORP. 
ALEXANDRIA, VA. 22314 (703) 354-3400 

(FILE NO. ~- 3 
_l SHEET I OF.!.. 

APPLICABLE 
INFORMATION 

(WRITE IN 
OR CIRCLE? 

CODE 

EBCDIC 
SPEED -

ASYNC 1€5> 
SYN CHARACTER 

32 
STOP BIT 

1.0 • 1.5 • 2.0 

INFO BITS 

5 • 6 • 7 ·© 
~ ODD.EVEN 

CONTROL EIA ~ 
ON·LINE 

~.TD.RD 
lo~:t:1"NE'-----J 

TERM I MODEM 

MONSIGS~ -PATCH CORDS 

CONTROL EIA (V. 24) 

ALL THRU 

COUNTER ZONE 

DURATION (8X) 
AND APPIWPRIA 
TIME PERIOD. 
INTERRUPTS 

NONE 

FLAGS 

NONE 

LATCH 

CONTINUE ON 
OTHER SIDE 

E-29 

E 



OM 842A 

ADDRESS ENTRY 1JUMP ADDITIONAL 
PAGE (CIRCLE ONE) FUNCTION DESCRIPTION/COMMENTS - INFORMATION 

.L312 l.1 l.O i STEP DATA FUNCTION j_- (WRITE IN) 

le]_A]6]_2 i o 32 

+ t t t I 1 33 ! 

l 2 34 j_ 

l 3 35 .l i-
14 36 

I 5 37 ! 

r 6 38 T 
j_ 

I 7 39 l ~ 
I 8 40 I 
I I 

r 9 41 T 
~ 

J. 
42 l 

f s 43 I 
I 

ic 44 T 
ID 45 l I 
le 46 l I r· 

47 T F 

u_i=1s1713j_O 48 T 
ff I I t 1 49 l 

L 2 50 I 
I 

L 3 51 T 
4 52 T 

L 5 53 T 
6 54 T 

! 7 55 l 
8 56 l 

i_ 9 57 I 
I 

LA 58 1 
B 59 T 

!c 60 I 
!D 61 i 
l E 62 T 
lF 63 l 

ADDITIONAL REMARKS PROGRAM LOCATION 

DTM S/N 

CELL 

RAM 

PROM 

PROGRAM WRITTEN BY' DATE 
June, 1977 

COMPANY NAME: Ail.antic. ReMAJLc.h CoJLpol!JLtion TEL.;NO. 

ADDRESS' 5390 CheJLOkee Avenue._!_ A!exandJLi.a., VJ!!:E_in,la. 22314 
FORM NO. TP·139-3-77 
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OM 842A 

INTERSHAKE II PROGRAM 
TITLE' 

MEASURE EXCESSIVE RTS - CTS VELAY [Fl LE NO. A::i 
[SHEET OF 

OESCRIPTION' "TEST" THE CONTROL LEAV AFTER AN INTERNALLY GENERATEV VELAY. IF THE LEAV rs 
ALREAVY "ON" RECYCLE THE TEST. IF THE LEAV IS OFF CONTINUE MEASURING TIME 
UNTIL THE LEAV VOES COME ON - ANV THEN STOP THE TEST FREEZING THE TIME ON THE 
COUNTER VISPLAY. 

OBJECTIVE; 

ADDRESS 
PAGE (CIRCLE_@_ 
lj3J_2J_1 0 

rrc "fs l'.4 l'.oi 0 

ft I t I I 1 

l 2 

i 3 

I 4 

~ 
i 6 

I 7 

I 8 I 

L 9 

IA 

:s 
le 
LD 

J E 

r F .i 
o1915(11Jo 

rr11111 

i 2 

I 3 

I 4 

l 5 

I 6 

: 7 

r s 
I 9 

lA 

is 
f c 
ro 

LE 

lF 

ENTRY 

STEP DATA 'FUNCTION 

0 05 
1 

2 

3 

4 

5 80 
6 80 I. 
7 01 

I 
I 

8 40 
9 02 
10 10 
11 

12 00 
13 80 
14 05 
15 

16 02 
17 02 
18 01 
19 10 
20 01 
21 02 
22 02 
23 00 
24 05 
25 

26 

27 

28 

29 

30 

31 
CONTINUE ON 

OTHER SIOE 

40 

73 

72 
87 
72 
87 
41 
88 
87 
73 

40 

98 

98 

70 
81 
71 

98 

98 

00 
40 

! 

I JUMP 

FUNCTION DESCRIPTION/COMMENTS 1-
1-

Jump S:taJtt:. ~ 
l 
l 
l 
l 

Vu RTS OFF Rue .. H :.._ 
Vu RTS ON ! 

----·-- --··----

S:taJtt:. Ca u.n..teJi i 

Ve....t. CTS ON T 
:--1 

S:tap Cau.n..teJi l 
I P!teAU Jump I 

-~ ..:+-.-Jump T ..i.me. GJte.M:e.Jt Than -
Cle.alt Cou.n..te.Jt I 

Ve....t. RTS OFF l 
Jum_Q_ RueA:t ~ 

I 
I 

No-Or.J JA.e.a1tm) ~ 
I 

No-Or.J I 

_.Tu.!z.vt ON A£.a1tm I 

I Wail. 100 m.6 I 

T u.Jtvt A.e.a1tm 0 FF r 
No-Op I 

No-Op I 

HaU l 
Jum.Jl. RueA:t :-

I 
I 

1 
l 
I 
l 
I 
J 

ATLANTIC RESEARCH CORP. 
ALEXANDRIA, VA. 22314 (703) 354-3400 

I 
I 

APPLICABLE 
INFORMATION 

(WRITE IN 
OR CIRCLEi 

CODE 

SPEED 

ASYNC I SYNC 

SYN CHARACTER 

--
STOP BIT 

1.0 . 1.5 • 2.0 
---·---·--. -----
:r-.:ro Dt · ~·. 

: S , G , 7 • 8 
1PAR~~ 

NONE,ODD,EVEN 
f------------1 
CCNTROL t:IA /QFC 

ON-LINE 

TD/RD , TD , RD ..,,. __________ 
OFF· LINE 

TERM I MODEM 

MON SIGS I NORMAL 

PATCH CORDS 

CONTROL EIA (V. 24) 

THRU 

COUNTER ZONE 

VURATION 8X 

INTERRUPTS 

FLAGS 

LATCH 

CONTINUE ON 
OTHER SIDE 

E-31 



OM 842A 

ADDRESS ENTRY IJUMP ADDITIONAL 
PAGE (CIRCLE ONE) FUNCTION DESCRIPTION/COMMENTS 1- INFORMATION 

U_3J2 11 1oi STEP DATA FUNCTION J- (WRITE IN) 

fie lf A I i 6 I t 2 I 0 32 I 
I 

If T T TT 1 33 1 L 
L 2 34 I 

: 3 35 l 
I 4 36 I 

I 

: 5 37 1 
is 38 l 
i 7 39 l 
I 8 40 I 
I I 

f 9 41 I 

J A 42 l 
f B 43 I 

I 

r c 44 l 
i D 45 l 
I E 46 l I 

f F 47 : 
F 1s1713J 0 48 1 
rf"f"T'1l1 49 J 

r 2 50 l l 
l 3 51 1 
r 4 52 : 
l 5 53 : 
I s 54 I 
r 1 55 J 
I 8 56 l 
l 9 57 I 

I 

lA 58 I 
Is 
I 

59 : 
re 60 I 
f o 61 I 
l E 62 : 
jF 63 l 

ADDITIONAL REMARKS When Polling ,i.J., a,t a SLOW Rltte., :the. c.ou.n:teJL tte.adfog will be PROGRAM LOCATION 

fur.i'.a11ed long enough :to f..e.e. be.6otte. f..:ta!Lting a new Me.Mu.tte.me.n:t. To FREEZE :the. DTM 5/N 

dutta.:t{.on tteadou,t on a FM:t Poll c.yc.le., in-6eJL:t a 1 f..ec delay be60Jte S:te.p 14 CEL..L 

(Be.60Jze Recycli_ng The Tef..:t). Th,i.J., w-LU c.au.-6e. m,i.J.,,t,.[ng a Poll Oft :two bu.:t :the RAM 

c.hange. in !teacUYJJl w-LU b_e_ ~u.allu in~Mrmntiv..£.M ii /tavtqf.fJ__a/Wfiltl PROM 

PRO~RAM WRITTEN BY: DATE 
Ju.vie 7977 

COMPANY NAME: ATLANTIC RESEARCH CORPORATION TEL. NO. 

ADDRESS; 

FORM NO. TP-139-3-77 
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START 

N 

START COUNTER 

N 

STOP COUNTER 

ALARM 

HALT 

OM 842A 

N 

CLEAR 
COUNTER 

y 

Figure E·2. Program Flow Diagram To Measure Excessive RTS·CTS Delay. 
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OM842A 

INTERSHAKE II PROGRAM 
TITLE' REC ORV 8 RESPONSES FROM A SPECIFIC STATION ON A MULTI-VROP LINE. 1 FILE NO. A-l_ 

SHEET OF 

OESCRIPTION' 

VISREGARV DATA TO/FROM OTHER TERMINALS. 
TRAP 3 CHARACTER ADDRESS OF POLL FOR SPECIFIC STATION AS IT IS GENERATED BV THE CPU 
USE AUTO PANEL FUNCT1 ONS TO EXAMINE THE TV LEAD AND RE CORP PESPONSE. 

OBJECTIVE: 

ADDRESS 
PAGE !CIRCLE© 

l13J2_l1 0 

llc!_s jl4 J:_o [ o 

[TTTTj 1 

l 2 

: 3 

~ .... oP 
15 

l 6 

l 7 

I s 

l 9 

IA 

l B 

le 
lD 

: E 

I F 

DJi91511Jo 
I T T T I 1 

I 2 

: 3 

r 4 l 
: 5 

l 6 

: 7 

[ 8 

r 9 

[A 
's I 

f c 
ID 

IE 

IF 

ENTRY 

STEP DATA FUNCTION 

0 10 
1 32 
2 FF 

3 08 
4 BV 
5 Cl 
6 C2 
7 C3 
8 VF 
9 05 
10 04 
11 00 
12 00 
13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 
CONTINUE ON 
OTHER SIDE 

95 
90 
57 

42 
93 
21 
22 
23 
93 
32 
41 
43 
00 

I JUMP 

FUNCTION DESCRIPTION/COMMENTS 
,_ 
1-

fj l 
> "Ge..t In Sync." i 
} ! 

Loop = 8 l 
h Etect!Uc.aUy Suec.t TV Lead 

T!tap 1.6.t. Add!Le-0.6 C ha1tac.teJt "A" T 
TJtap 2nd. Add!LeM ChaJtac.teJt "B" T 
T!tap 3Jtd. Add!Le6.6 C haJtac.teJt "C" T 
Etect!Uc.aUy Suec.t RV Lead I 

Rec.otr.d Nert 5 ChaJtac.teM I 

PJte.6 e..t I 
I 

T 
Jurrit:J "L" Loo_rJ_.6 l--1 

Ha.U Otr. Re.6.ta!Lt I 

I 

i 
I 
I 

l 
I 
I 

1 
I 
I 

1 
i 
l 
l 
: 
I 
I 

1 
1 
l 
! 
J 
l 

ATLANTIC RESEARCH CORP. 
ALEXANDRIA, VA. 22314 (703) 354·3400 

APPLICABLE 
INFORMATION 

{WRITE IN 
OR CIRCLE) 

CODE 

EBCDIC 
SPEED 

-

ASYNC t<§D 
SYN CHARACTER 

32 
STOP BIT 

1.0 ' 1.5 ' 2.0 

INFO BITS 

5,6,7.(D 

~ ODD.EVEN 

CONTROL EIA ~ 
ON·LINE rUN 'I j 
TD/RD , TD , RD 

foF"F:t:1"NE' ____ __, 

TERM / MODEM 

MONSIGS~ 
PATCH CORDS 

CONTROL EIA (V. 24) 

COUNTER ZONE 

INTERRUPTS 

FLAGS 

LATCH 

TV RV, 
INt. CLOCK 
CONTROL EIA 
EIA 

CONTINUE ON 
OTHER SIDE 

E-35 



OM 842A 

ADDRESS ENTRY jJUMP ADDITIONAL 

PAGE !CIRCLE ONE) FUNCTION DESCRIPTION/COMMENTS 
,_ INFORMATION 

[i3J_2J_1 _lo i STEP DATA FUNCTION 1- (WRITE IN) 

~JisJI2: o 32 I 
I 

f f 11 33 1 l 
l 2 34 ! 
l 3 35 ! 
l 4 36 I 

I 

: 5 37 1 
is 38 1 

_j_ 

l 7 39 : 
I 8 40 I 
I I __ 

r 9 41 T 
f A 42 l 
re 43 I 

I 

,c 44 T 
l D 45 I 
le 46 I I 

: F 47 1 
F1B 1713 J 0 48 1 

t t t t I , 49 I 
l 2 50 I 

+ l 3 51 I 

l 4 52 1 
L 5 53 T 
I 6 54 T I 

i 7 55 l 
l 8 56 l 
i 9 57 I 

I 

IA 58 1 
le 59 1 I 
r c 60 1 
r D 61 1 
l E 62 1 
jF 63 1 

ADDITIONAL REMARKS PROGRAM LOCATION Step4 00, 01, 02 Not ReqlLiJted Fon A6ync. 
OTM S/N Each Cycle 06 Te4t Will Recond 8 ChanacteM In RM, Thw, Sto'1ing 64 ChanacteM 

In 8 Loop4. It I~ Adv-l6able To Clean RM Be6one Runnlng The Te4t. CELL 

RAM 

PROM 

PROGRAM WRITTEN BY' DATE 
June, 1977 

COMPANY NAME' Atlan:ti.c Rueanch Conpo.IU7.-ti..on TEL. NO. 

ADDRESS' 5390 Cheno~ee Avenue Alexand'1ia, VVr.ginla 22314 
FORM NO. TP·139-~77 
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OM 842A 

INTERSHAKE II PROGRAM 
TITLE: CAPTURE NAK'V VATA ONLY FILE NO. A-6 

SHEET OF 

DESCRIPTION: INTERSHAKE WILL RECORV THE APPROPRIATE PART OF A TRANSMISSION ANV IF AN ACK IS 
RECEillEV, THE NEXT TRANSMISSION WILL WRITE OVER THE ACK, STARTING AGAIN AT PAGE 00/STEP 00. 
WHEN A NAK IS RECEil!EV THE TEST STOPS ANV HOLVS THE NAK'V VATA IN MEMORY FOR PLAYBACK. 

OBJECTIVE: 

ADDRESS 
PAGE (CIRCLE ONEii 

'3 '2 '1 I 0 : 

fTc 1'.s J4 l'.o1 o 
11111 11 

l 2 

: 3 

r:;--
i 
I 
l 5 

i 6 

l 7 

l 8 

l 9 

[A 

l B 

ic 
ID 

: E 

I F 

lJ.D191s11J o 
rr••1: 1 

i 2 

: 3 

i 4 L 
: 5 

L Ii 
: 7 

: 8 

I 9 

LA 
is 
f c 
ID 

IE 

[F 

ENTRY 

STEP DATA FUNCTION 

0 00 41 

1 00 49 
2 STX 20 
3 00 11 

4 NAK 45 

5 00 00 

6 

7 

8 

9 

10 NOTE: 
11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 
CONTINUE ON 

OTHER SIDE 

I JUMP 

FUNCTION DESCRIPTION/COMMENTS 
,_ ,_ 

Ptr.C6e...t Jump f= ACK l._ 
SU.ect RM, Page 00 /Step 00 l 
T!!.ap STX TV Be6otr.e Beg,{,n Re.c.otr.cling I 

...1 

Rec.otr.d Un:t..U. TV~ RV Change l 
Jump I NAI< (O:thetr.wJ.J, e RC6:tatr.:t) l_. 
HaU - NAK Ve:tected : 

: 
i 
I 

J 
Th{), Ptr.ogtr.am Can Be U~ed In Sync.htr.onow., I 
Mode. W{;th The AdcU;t;,onal. Funwo~ In : 
"GET IN SYNC". SYNC Mode TV • .. RV I 

Au,tomatic.al{y_ I ~a:tu A New SYN Seatr.c.Jtl. 

J 

.J 

! 

! 

j_ 

..i 

..L 
I 
I 

T 
I 
l 
l 
l 
l 

ATLANTIC RESEARCH CORP. 
ALEXANDRIA, VA. 22314 (703) 354-3400 

APPLICABLE 
INFORMATION 

(WRITE IN 
OR C1RCLEJ 

CODE 
-

SPEED 

~I SYNC 

SYN CHARACTER 

STOP BIT 

1.0 • 1.5 2.0 

INFO BITS 

5 • 6 ' 7 ' 8 
PARITY 

NONE.ODD.EVEN 

CONTROL EIA@ 

ON-LINE 

~.TD.RD 
loF"F:;::1NE _____ 

TERM I MODEM 

MON SIGS (iioRMAL)l 

PATCH CORDS 

CONTROL EIA (V. 24) 

ALL THRU 

COUNTER ZONE 

INTERRUPTS 

FLAGS 

LATCH 

CONTINUE ON 
OTHER SIDE 

E-37 



OM842A 

ADDRESS ENTRY TJUMP ADDITIONAL 
PAGE {CIRCLE ONE) FUNCTION DESCRIPTION/COMMENTS 1- INFORMATION 

ii3 12J1J_Oi STEP DATA Fl,INCTION l- (WRITE IN) 

[e JI A JI 6 If 2 i 0 32 I 
I 

[fTT1l 1 33 i 
l2 34 l 
l 3 35 l 
r 4 36 I 
l I 

:5 37 : 
r 6 38 I 
l 7 39 l 
Is 40 I 
I I 

r 9 41 I 
f A 42 l 
le 43 I 

I 

f c 44 I 

lo 45 l 
I E 46 I 

I 
: F 47 : 

1tf,el1 1l1 3 I 0 48 I 

If -r ' ' I 1 49 l 
I 2 50 I 
l I 

l 3 51 l 
14 52 I 
I 5 53 I 
15 
I 54 I 
r 1 55 l 
l 8 56 l 
i 9 57 I 

I 

lA 58 I le 59 T I 

f c 60 I 
jo 61 I 
l E 62 I 
l F 63 l 

ADDITIONAL REMARKS FUNCTION 12 cou,i,d be Ul.I ed :to 1tec.OJ1..d whe:thell. NAK occ.UM..ed on :the. PROGRAM LOCATION 

TV {OZ) oil. RV {03) llne.. In1.ieJt:t FUNCTION 1Z afi:teJt FUNCTION ZO and again an:teJt OTM S/N 

FUNCTION 11. V-Uiplay dU!Ung RUN w.ill PaUl.le. a:t STEP OZ FUNCTION ZO whil.e loofUng CELL 

601t STX. PaUl.le. again a:t STEP 03. FUNCTION 11 t••hUe 1tec.OJ1..ding until TV.. •RV RAM 

chaYJ.fLe. Bllnk STEP 04 FUNCTION 45 and S:tQQ on 00 a.J,_:tell. NAK Mi 1rg_ce,iv_g_d. PROM 

PROGRAM WRITTEN BY: DATE 
June 7977 

COMPANY NAME: 
ATLANTIC RESEARCH CORPORATION 

TEL. NO. 

ADDRESS: 

FORM NO. TP-139-3-77 
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OM 842A 

INTERSHAKE II PROGRAM 
TITLE: 

SELECTIVELY VERIFY A CHARACTER GROUP WITHIN A LONG BLOCK, l 
DESCRIPTION: 

THE STX CHARACTER WILL BE LOGGEV ANV ALL OTHER CHARACTERS BETWEEN ANV 
INCLUVING THE NTH ANV (N + M)TH CHARACTERS. 

OBJECTIVE: 

ADDRESS 
PAGE (CIRCLE ONE)! 

ll31211101 

llcl_sj14j1o[ o 

!° t I I L1 

I 2 

: 3 

l 4 

i 5 

: 6 

I 7 

i 8 

l 9 

/A 

/B 
le 
LD 

I E 

f F 

D_li9Ji5Ji1Jo 
[1!!111 

r 2 

i 3 

: 4 

I 5 

l 6 

: 7 

r a 
r 9 

lA 
ls 
le 
rD 

IE 

jF 

ENTRY 

STEP DATA FUNCTION 

0 
Jl1 _9...8._ 

1 32 90 
2 10 95 
3 FF 51__ 
4 59 94 
5 02 20 
6 #N .I 31 

7 #M 32 
8 00 00 
9 05 40 
10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 
CONTINUE ON 
OTHER SIDE; 

I JUMP 

FUNCTION DESCRIPTION/COMMENTS 1-,_ 
..st.o.Jr:t Wi:th J,La-::.£2n J 
_E n.D.'1z. _<:;fl VI Ch /llLaI'.J:.JuJ. 

~ 
J 
I [Au.ta_ S /JVI I' _J_ 

cEn.t..e!I._ Fi.PL~ l 
I Rev V~deo On R.V. Va.ta ..l 

T!tap STX ChaJW.c.:teA ~ 
Recohd The Nth ChMac.:teh (WcU.:t. "N" ChM) : 

---- ---1----

Recohd The Next M ChaJW.cte.M I 

Halt (Oh Recyc..t'.e) T 
---t-

Jump To RetMt ~ 
I NOTE: RemembeA To UM I 

a. C£.eM RM : 
b. Get In SYNC I 

When NecMf.>MJL Oh Hc..t'.12.tl_ul l 
l 
I 
I 

l 
I 
I 

l 
I 
I 

: 
I 

l 
l 
I 

..l 
I 
I 

: 
l 

l 
l 
l 
l 

ATLANTIC RESEARCH CORP. 
ALEXANDRIA, VA. 22314 (703) 354-3400 

Fl LE NO. _A:]_ 
SHEET OF 

APPLICABLE 
INFORMATION 

(WRITE IN 
OR CIRCLE} 

COOE 

EBCDIC 
SPEED 

EXT 
ASVNC /~ 

SYN CHARACTER 

32 
STOP BIT 

1.0 . 1.5 . 2.0 
-------- ------
IN~O l31- '., 

G , G , 7 ,G) 

~ r---c __ ODD, EVEN 

CC'NTROL EIA ~ 

~ D/RD TD , RD 
tcif'F:C:IN"E: _____ 

TERM I MODEM 

----MON SIGS (NORMA!l 

PATCH CORDS 

CONTROL EIA (V. 24) 

COUNTER ZONE 

f"iNTERRUPTS 

FLAGS 

LATCH 

CONTINUE ON 
OTHER SIDE 
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ADDRESS ENTRY I JUMP ADDITIONAL 
PAGE (CIRCLE ONEI FUNCTION DESCRIPTION/COMMENTS ,_ INFORMATION 

lL3_12l1J_Oi STEP DATA FUNCTION l- (WRITE IN) 

[E JIA JI6 JI2: 0 32 I 
I 

I+ I I I : 1 33 l L 

~ 34 I 
t---

: 3 35 I 
i--- t--l 4 36 I 

: 5 37 I 
i 6 38 T 

j_ 

I 7 39 l '--
I 8 40 I 
I I 

r 9 41 T 
-+-

IA 42 l 
r B 43 I 

I 
~- -- - - -- -~--- I 

44 l ---
D 45 l 
E 46 I 

I 

I F 47 1 
F 18171310 48 T 

T T t i 1 49 l 
i 2 50 I 
L I 

l 3 51 1 
: 4 52 T 
l 5 53 T 
: 6 54 T 
: 7 55 l 
I 8 56 l ~ 

l 9 57 I 
I 

IA 58 T I 
19 59 T I 
re I 60 l 
:o 61 i 
[E 62 i 
lF 63 I 

ADDITIONAL REMARKS PROGRAM LOCA TIOlll 

OTM 5/N 

CELL 

RAM 

PROM 

PROGRAM WRITTEN BY: DATE 
Jurie., 7977 

COMPANY NAME: Atlant.Le R<!Ae.a.Jteh Co~poJta.tiori TEL. NO. 

ADDRESS: 5390 Ch~oke.e. Ave.riue., Ale.xaric/JU_a, VVtgirila '2.'2.314 
FORM NO. TP-139-3-77 
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INTERSHAKE II PROGRAM 
TITLE' 

AUTOMATIC VETERMINATION OF SYNC CHARACTER 
(FILE NO. A-8 

_1 SHEET OF 
DESCRIPTION: 

71 TEST SEARCHES FOR SYN = 96, 16, 32 ANV REPEATS 5 TIMES. 
21 SHORT "BLIP" INVICATES ANOTHER SYN IS BEING TRIEV. 

~l SH~~T~E BEEjm_ SYN FOUNV !HALT @ STEP 37). 
LON = _S'i},L _f011N1J J_/.14..LLfl ~ -3.1.l 

OBJECTIVE: 

11 OPERATE PLAY & SYN IS SHOWN AS VATA FOR STEP 00 PAGE 0. 100 INVICATES SYNC 
NOT FOUN~ --

ADDRESS 
PAGE (CIRCLE ONE)I 

13 I 2 11 J 0 1 

TcI8J+4_f_olo 

rr11+1 1 

l 2 

<Q:tD 
r 4 
L 
I 
I 5 

I s 

l 7 

I 8 

l 9 

IA 

[ B 

~ 
[ D 

I E 

f F 

l1D119T15Ji1J o 

r T t I I 1 

l 2 

i 3 

r 4 i. 
CfT5) 

l 6 

I 7 

r s 
I 9 

lA 

le 
re 

0 ID 

IE 

('_7 I E. 

ENTRY I JUMP 

FUNCTION DESCRIPTION/COMMENTS 1-
STEP DATA FUNCTION 1-

0 00 07 CleaM F ,UU.,;t Stf'J';!_ 1rt RM l 
1 00 49 Select RM Page 0, S.:tep 00 l 
2 05 42 Se.:t Loop Count·= 5 l 
3 96 90 S_y_nc. ChaJtactvz. "96" j+-
4 10 95 Au.to ~c. l 

00 10 WiU.:t = TV I RV Change 1 5 

6 03 84 300 ~ INT 1 
7 oc 97 Enable T..lme.ou.:t I n:t. I 
8 08 41 ..... tl WiU.:t _ft.oil. IN ~nc. l 
9 V3 47 - ~JUMP = Ou.:t-Ofi-Sync. l 
10 96 07 I Lqg_ SYN ChaMcteA I 13i:t. Swilc.h = 961 I 

11 IV 40 "BEEP" j--. 
12 76 90 - b II 76" +--
13 10 95 } j 

14 00 10 I j 

15 03 84 
16 oc 97 f Look Foll. SYN = 16 .l 
17 11 41 ... b.. 

~l 18 V3 47 -I 

19 16 07 J 20 IV 40 __, "BEEP" !__. 

21 32 90 
_ .. 

j_ ,, 32" ...___ 
22 10 95 I I 

23 00 10 l 
24 03 84 Look Foll. SYN = 32 l 
25 oc 97 ( I 

I 

26 IA 41 +1ti I 
27 V3 47 ~ ~l l 
28 32 07 --1 17 l 
29 05 42 ShoJz..:t "BEEP" I+-

30 08 97 V.U.,able INT l 
31 01 70 ON "ON" 1._ ...i 

ATLANTIC RESEARCH CORP. CONTINUE ON 
OTHER SIDE 

ALEXANDRIA, VA. 22314 (703) 354-3400 

APPLICABLE 
INFORMATION 

(WRITE IN 
OR CIRCLE) 

CODE 

NA 
SPEED 

EXT 
ASYNC /~ 

SYN CHARACTER 

NA 
STOP BIT 

1.0 • 1.5 • 2.0 

INFO BITS 
5 • 6 • 7 .Ci) 

PARITY 

~·.OOD,EVEN 
CONTROL EIA !@ 
ON-LINE 
~.TD,RD 'of'F:;:1"NE" _____ 

TERM I MODEM 

MONSIGS~ 
PATCH CORDS 

NONE 

CONTROL. EIA (V. 24) 

ALL THRU --

COUNTER ZONE 

NA 

INTERRUPTS 

OC-97 
TIMEOUT 

FLAGS 

1, 2, 3 

LATCH 

NONE 

CONTINUE ON 
OTHER SIDE 
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ADDRESS ENTRY TJUMP ADDITIONAL 
PAGE (CIRCLE ONE FUNCTION DESCR IPTION/COMMEf\ITS 1- INFORMATION 

J_3j2j1 10 STE;:P PATA FUNCTION 1- (WRITE IN) 

TE JIA lf6 TI2 0 32 50 80 Delay_ ( 50 mo ON) I 
I 

TTTTT 1 33 01 71 OFF T 
i 2 34 80 80 VelalJ ( 80 m6 OFF) I 

3 35 11' 41 P!tg.__ "ON" !--+-
4 36 00 43 J U11W L I 

I 

5 37 00 00 Haft T 
r 6 38 IV 40 "BEEP" r_. NOTE #2 

HMd HaU _i_ FROM LAST 
c:rr:z, 39 08 97 V-Wab.te. INT SER INT :- PAGE STEP 61 

I 8 40 01 70 Tu.!l,n ON A.ta!!m I 
I I 

r 9 41 50 80 Delay T 
IA 42 01 71 TU!Ln OFF A.e.Mm l 
r B 43 38 41 P1te I 

I 

ic 44 12 47 JFl=O SFI T--+ 
:o 45 3A 41 P1te I 
I E 
I 

46 22 47 JF2=0 SF2 1--... 
I 

l F 47 3C 41 P!te 1 
F ls 171310 48 32 47 JF3=0 SF3 .~ 

T T T I 1 49 10 47 SFl=O I 
r 2 50 20 47 SF2=0 I 
L I 

l 3 51 30 47 SF3=0 T 
I 4 52 03 41 J'1LQ._ T 
L5 53 00 43 J UnW L 11 96 11 T_. 
16 54 20 42 Fa.U'.J., = LONG BEEP T 
r 1 55 IF 40 Go To ON !--.. 

<11}) 56 11 47 SFl=I SFI J.._ 
l 9 57 03 40 Go To "96 11 i-+ 
~ 58 21 47 SF2=1 SF2 T---

lg 59 oc 40 Go To II II T_... I 16 

~ 60 31 47 SF 3= I SF3 T..,_ 
r D 61 15 40 Go To 11 32 11 T-. 
i E 62 T 
l F 63 T 

ADDITIONAL REMARKS PROGRAM LOCATION 

I) 32 = EBCDIC, 96 = ASCII EVEN PARITY, 16 = ASCII OVV PARITY. DTM S/N 

2) STEP 61, Pl LOAD VATA 27, FUN 40 FOR INT. CELL 

RAM 

3) INTERVIEW WILL AUTOMATICALLY START DISPLAYING DATA WHEN SYNC IS OBTAINED. PROM 

PROGRAM WRITTEN BY; DATE 

COMPANY NAME: TEL. NO. 

ADDRESS: 

FORM NO. TP-139-3-77 

E-42 



OM842A 

STA AT 

DISABLE INT 
,......___ 11 BLIP 11 

SYN 
96 

ASCII 
EVEN 

SYN 
16 

...---1 ASCII ....,--+----tSF 2 = I 
=O 

SHORT 
BEEP 

ODO 

SYN 
32 

EijCOIC 

..,_.,..---+----.t SF 3 = I 

HALT 

=I 

SF I =O 
SF 2 =O 
SF3 =O 

REPEAT 
5TIMES 

SERVICE {FROM 
TIME OUT 9'SYN 96 
INTERRUPT "SYN 16 

. ~SYN 32 

=I 

i--=;.......i .. 
LONG 

BEEP 

Figure E·3. Program Flow Chart For Automatic Determination Of SYN Character. 
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INTERSHAKE II PROGRAM 
TITLE: 

GENERATION OF LRC CHARACTERS 
[Fl LE NO./::)- 1 

_lsHEET OF 

DESCRIPTION: 

LRC IS GENERALLY CALCULATED USING ASCII & ASYNC, BUT IS ALSO USED IN ASCII SYNC. 
VERY RARELY USED IN EBCDIC. 

OBJECTIVE: 

ADDRESS 
PAGE !CIRCLE~ 
'3 '2 '1 0 

llcl_8J4 l'ol o 
11 I I T 11 

l2 

i 3 
i--
l 4 

r 5 

I 6 I 

l 7 

8 

L 9 

A 

LB 

c 

Lo 
E 

~ F 

D Ji 911 5 _11 _i 0 
11 I I I 1 

l 2 

I 3 

r 4 L 
I 5 

I s 
: 7 

r 8 

I 9 

LA 

IB 
I 

f c 

lo 
l E 

jF 

ENTRY 

STEP DATA FUNCTION 

0 02 50 
1 18 58 
2 03 64 
3 03 50 
4 00 59 
5 00 00 
6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 
CONTINUE ON 

OTHER SIDE: 

FUNCTION DESCRIPTION/COMMENTS 

Se.nd STX Cha.Jtacte.~ 

S:taJc.;(: LRC lOVVl Calc.ui.lLti® 
Se.nd Tu.t MUM_g_e. 3 T..lm~ 
Se.nd ETX 
Se.nd LRC Cha.Jta~ 11 ..fil'.IEJ 
Halt 

ATLANTIC RESEARCH CORP. 
ALEXANDRIA, VA. 22314 (703) 354-3400 

I JUMP APPLICABLE 
INFORMATION 

1-
(WRITE IN 1- OR CiRCLEj 

l 
CODE 

ASCH 
l SPEED 

l 
ANY 

~I l 
SYNC 

SYN CHARACTER 
I 

+ STOP BIT 

I ®· 1.5. 2.0 : INFO BITS 

5. 6 .0. 8 I PARITY 

I NONE9,EVEN 

l CONTROL EIA I OFF 

I ON-LINE 

I TD/RD , TD , RD 

: ~-----~ 

1 TERM I MODEM 

l 
MON SIGS I NORMAL 

l 
PATCH CORDS 

I 
I 
I 

..l CONTROL EIA (V. 24) I 
I 

I 

I 
I COUNTER ZONE : 
I 

I 
INTERRUPTS 

l 
l 
I 
I 

FLAGS : 
T 
l LATCH 

l 
l 
l 

CONTINUE ON 
OTHER SIDE 
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AOORESS ENTRY :JUMP ADDITIONAL. 
PAGE ICIACLE ONEI FUNCTION DESCRIPTION/COMMENTS +- INFORMATION 

3.i21110i STEP DATA FUNCTION l- (WRITE IN) 

+e TI:A Jis JI21 o 32 I 
I 

t t t l 1 33 T 
l2 34 l 
I 3 35 l 
l 4 36 I 

5 37 ! 
!5 38 

l 
L 7 39 i 

8 40 

r 9 41 

! A 42 
l rs 43 

fc 44 
l 

Lo 45 
l 

E 46 l 
! F 47 I 

J!JiBJ_i7Ji3_iO 48 I 
t t t t 1 49 l 

L 2 50 I 
l 

L 3 51 I 
!4 52 l 
L5 53 i 

6 54 l 
! 7 55 l 
L 8 56 l 
i_ 9 57 I 

I 

LA 58 T 
B 59 I 

re 60 I 
!o 61 l 
[E 62 T 
jF 63 I 

ADDITIONAL. REMARKS PROGRAM LOCATION FOR CRC GENERATION ONLY STEP 01 WOULV CHANGE: (EXAMPLE VATA = 03). 
DTM 5/N 

FUNCTION 59 WOULV AUTOMATICALLY SENV 2 CRC CHARACTERS INSTEAV OF THE ONE CELL 

LRC BYTE, 
RAM 

PROM 

PROGRAM WRITTEN BY: DATE 
June, 1977 

COMPANY NAME: Ail.a.rrtic. ReAealtc.h Coll.po.ltlltiori TEL..NO. 

Al;IDRe'.55: 
5390 CheJz.okee Avenue A.lexa.rid!Ua., v ..i.Jr._E_in.la. 22314 

FORM NO. TP·139-:H7 
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INTERSHAKE II PROGRAM 
TITLE: MEASURE OF TURN-AROUNV TIME [FILE NO. O-""""f 

_lSHEET OF 

DESCRIPTION: VTM-2 USEV TO POLL A TERMINAL ANV PROVIVE THI: FOLLOWING INFORMATION (a.) VERIFV 
THAT THE TERMINAL ACCEPTS THE PROPER POLL. (b) VERIFV THAT THE CORRECT RESPONSE IS SENT 
FROM THE TERMINAL. ( c.) MEASURE THE RESPONSE TIME (AS WITHIN THE CPU SOFTWARE CONSTRAINTS). 
(d) CONTINUE TEST TO SEND DATA FORWARD TO TERMINAL TO AUTHENTICATE TERMINAL OPERATION. 

OBJECTIVE.: 

ADDRESS 
PAGE (CIRCLE ONEii 
'3 '2 '1 I 0 I 

lc:J::a}f4foi o 

rr1111 1 

l 2 

: 3 

r 4 
L 
I 5 

I 6 

l 7 

I a 

l 9 

IA 

[ B 

le 
[ D 

E 

[ F 
...i 

II D 119 lJ 511 1 i o 

r+ 't t 1 

~ 2 

3 

L 4 

5 

i 6 

7 

r a 

I 9 

LA 
is 
le 
ID 

[e 
jF 

ENTRY 

STEP DATA FUNCTION 

0 CR 50 
1 LF 50 
2 H 50 
3 E 50 
4 J.. 50 
5 L 50 
6 0 50 
7 CR 50 
8 LF 50 
9 01 87 
10 H 27 
11 _l_ 23 
12 02 87 
13 O'l. 80 
14 STX 50 
15 _Q.E_ -61 
16 EOT 50 
17 00 00 
18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 
CONTINUE QN 

OTHER SIDE 

I JUMP 

FUNCTION DESCRIPTION/COMMENTS 1-
1-

Send Poll Cha.~a.c..teJz. 1 l 
Se.nd Poll ChMac..teJz. 2 l 
Send Poll ChMa.c..teJl. 3 l 
Send Poll ChMa.c..t_g_.!l. 4 l 

l Send Poll ChMac..teJl. 5 

S_g_nd Poll Chn1tnf'.:t.l?!L 
I 

6 I 

Send Poll ChMa.c..teJl. 7 : 
Send Poll. ChMa.cteJz. 8 I 
Send Poll ChMa.c.teJl. 9 1 
StMt T~me DWUJ..;tton J 

I Tl!i.!Q 1~t RU_QOme ChMa.c..teJl. I 

T!r.a._E_ 2nd RU_E_ome ChMa.cteJl. I 
StQQ UmeJz. I 

Wa.U '2.1116 TuJtnMOu.nd J 
Send STX ChMac..teJt J 
Send FOX Mu~a.ge 8 T~u I 

I 

Send EOT J 
I Ha.U I 

I 
I 
I 

l 
i 
l 
l 
l 
I 
I 

I 
I 

l 
l 
l 
l 

ATLANTIC RESEARCH CORP. 
ALEXAND~IA, VA. 22314 (703) 354-3400 

APPLICABLE 
INFORMATION 

(WRITE IN 
OR CIRCLE) 

cocf PrIONAL 
SPEED 

OPTIONAL 

QsvN°£)1 SYNC 

SYN CHARACTER 

STOP BIT 

1.0 ' 1.5 • 2.0 

INFO BITS 

5 • 6 • 7 • 8 
PARITY 

NONE,ODD,EVEN 
-

~ONTROL ~ OFF 

ON·LINE 

TD/RD , TD , RD 
to~-----

TERM MODEM 

MON SIGS (NORMA] 

PATCH CORDS 

CONTROL EIA (V. 24) 

COUNTER ZONE 

DURATION 
(8X) 

INTERRUPTS 

FLAGS 

LATCH 

CONTINUE ON 
OTHER SIDE 
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ADDRESS ENTRY I JUMP ADDITIONAL 
PAGE (CIRCLE ONE) 

I 
FUNCTION DESCRIPTION/COMMENTS 1- INFORMATION 

(l3 l 2 I 1 Io i STEP DATA FUNCTION :- (WRITE IN) 

1 lE ii A I~ 6 1l2 I 0 32 I 
I 

rtTTTl 1 33 1 
i 2 34 I 

3 35 i 
l 4 36 I 

I 

5 37 1 
r 6 38 1 

j 

L 7 39 l 
8 40 I 

I 

r 9 41 1 
r A 42 l 
r B 43 I 

I 

1C 44 1 J_ 

[D 45 i 
I E 46 I 
I i r f 47 

It l1 8l1 7 l1 3 I 0 48 l 
If ' ' ' I 1 49 l 

I 2 50 I 
I 

l 3 51 1 
I 4 52 1 
I 5 53 1 
I 6 54 1 
r 1 55 l 
l 8 56 I 
l 9 57 I 

I 

[A 58 l 
Is 
I 

59 i 
r c 60 1 
[o 61 1 
r E 62 1 
i F 63 ] 

ADDITIONAL REMARKS PROGRAM U:x:ATION 
(a) TIMER WILL READ OUT TURNAROUND DELAY IN THE RANGE MANUALLY SELECTED BETWEEN 

0.01 - 9.99 MS, AND 001 - 999 SEC. 
DTM S/N 

(bl TURNAROUND TIME (STEP 13) SELECTABLE FROM 1 MS TO 9.9 SEC BY USING FUN 81 OR CELL 

lc.l ~tfp 15 (;FNH>4.I£S MfliARA..CIE.R." X 8 REPEATS = 51_2.. CJ:LARACTER 
RAM 

BLOCK PROM 

PROGRAM WRITTEN BV: DATE 
June, 7977 

COMPANY NAME: Ati.an.tlc. Rv.i e.Mc.h CO!Lpo!tA.tion TEL. NO. 

ADDRESS: 
5390 CheJLoke.e. Avenue. Ale.xancfJUa, V)AgirUa. 22374 

FORM NO. TP-139-3-77 
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TITLE: 

CRC LOOPBACK ERROR TEST 
DESCRIPTION: 

SYNC/MOVE -

OBJECTIVE.. 

ADDRESS 
PAGE !CIRCLE rn 

Li312_L1 0 

rrc ta f 4 J•o i 0 

It l 1 ! I 1 

l 2 

: 3 

l 4 
I 
I 5 

I 6 I 

L 7 

co i 8 

L 9 

IA 

LB 
le 
LD 

: E 

I F 

D Ji 9 _L_ 5 _L_1 l 0 
I I I I I 1 

L 2 

: 3 

r 4 
L 
: 5 

L 6 

: 7 

i 8 

c 71 9' 
lA 
is 
le 
lo 
lE 

lF 

ENTRY 

~TEP DATA FUNCTION 

0 02 

1 02 

2 06 

3 FF 

4 10 

5 32 

6 02 

7 02 

8 32 
9 32 
10 32 
11 32 
12 02 
13 00 
14 04 
15 03 
16 30 
17 02 
18 00 
19 03 
20 79 
21 00 
22 08 
23 

24 

25 01 
26 01 

27 01 

28 08 

29 

30 

31 
CONTINUE ON 

OTHER SIOE 

98 

98 

96 

57 

95 

90 

98 

98 

50 

50 

50 

50 

50 

58 

63 

50 

59 

76 

38 

76 

41 

39 

40 

70 

82 

71 

40 

OM 842A 

INTERSHAKE II PROGRAM 

I JUMP 

FUNCTION DESCRIPTION/COMMENTS 1-
!-

No-Op l 
No-01!_ l 
Select 4096 Bit Vcxa!L I 

_J_ 

Sexed Fill Cha./cac:tc.Jc l 
Ai.do Sy_vic l 

I 
SJLVlC. ChMadeJc I 

l No-01!_ 

T No-Og 

Sevid S_y__vic. (Ne:d) I..,._ 

Sevid S_.Y.vic. I 

I Sevid Syvic. I 

: Sevid S.lf!i.c. 
T Sevid "STX" 

S:tM:t TJcaru.imd BCC l 
Sevid T v.,:t Mv.,J.iag_e 4 TuneJ.i l 
Send "ETX" 

I 
I 

Send BCC l 
I 

Wait FM "STX" AJ.i I 11fl_td ChMadeJc I 

i S:tM:t BCC - Notrmal EBCDIC 

Wait FM "ETX" M I 11fl_td C haMct CJl 
I 
I 

1 PILCJ.ie:t 

T v.,:t Rec.uved BCC J um...12_ I-6._ (EMM) 1-

Con:tA..nued Wilh Ne:d Xm{).,J.iiovi (Neu) 1-

l 
l 

TMn "ON" Alatrm - EMM S{g_nal (EMM) ~ 
1 Time Vel11::.!1_ 100 m6 

TMn "OFF" Alatrm T 
J um_E_ To S:tel!_ 8 - Coni,,lviue (Nc:d) l-

l 
l 
l 

ATLANTIC RESEARCH CORP. 
ALEXANDRIA, VA. 22314 (703) 354-3400 

FILE NO. B- 5 
SHEET OF 

APPLICABLE 
INFORMATION 

(WRITE IN 
OR CIRCLE) 

CUDE:. 

EBCDIC 
SPEED 

ASYNC /~ 
SYN CHARACTER 

32 EBCDIC 
STOP 811 

1.0 • 1.5 • 2.0 

INFO BITS CD 
5 • 6 • 7 8 

PARITY 

~ODD,EVEN 
I<; CONTROL E~ OFF 

ON-LINE 

TD/RD , TD , RD 
b.---------
OFF·LtNE ~ 

TERM ;<M_oDEM 

MONSIGS~ 
PATCH CORDS 

CONTROL EIA (V. 24) 

AS REQUIRED 

COUNTER ZONE 

BCC ERROR 

INTERRUPTS 

FLAGS 

LATCH 

CONTINUE ON 
OTHER SIDE 
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ADO RESS ENTRY I JUMP ADDITIONAL 
PAGF lf'.IRt:LE 01\IE) FUNCTION DESCRIPTION/COMMENTS 1- INFORMATION 

3121110' STEP DATA FUNCTION l- !WRITE IN) 

IE 11 A 11 nJi 2 I O 32 I 

.L Li Li t- +--t--- --l---1 
I I I 1 33 I 

I -
~ 34 l t--
: 3 35 ~ I I 
~ 36 I -

l : 5 37 

l 6 
- ·--·--r---1 

38 l f-
I 7 39 l I--
I 8 40 I 
I I 

i 9 41 I 

IA -
I 42 l rB 43 I 
I I 

ic 44 1 
I l 
ID 45 l I 
I E 46 I 
I I 
jF 47 T 

u_F1B1713JO 48 i 
f'TTti1 49 l I I L 2 50 

------·-~----· --+-! l 3 51 I 

r 4 52 T 
l 5 53 T 
l 6 54 T 
r 1 55 l 
I 8 56 _L 
l 9 57 I 

I 

l A 58 T 
Is 59 

--r--
I I 
re I 60 i 
lo 
I 61 I 
i E 62 

-r--
I 

lF 63 l 
ADDITIONAi- REMARKS PROGRAM LOCATION 

DTM S/N 

CELL 

RAM 

PROM 

PROGRAM W~ITTEN BY; DATE 
June_, l 977 

COMPANY NAME: Atlantic Re.6eaJt.ch Co~pofUtt,{,on 
TEL. NO. 

ADDRESS' 
5390 CheJi.oke_e Avenue..L Af.exand!Ua, V il!.gin-i_a 22374 

FORM NO, TP-139-3-77 
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INTERSHAKE II PROGRAM 
TITLE: MEASURE NUMBER OF SUCCESSFUL TERMINAL RESPONSES WITHOUT A PARITY ERROR FILE NO. II-LI_ 

SHEET OF 

DESCRIPTION: (a) - CONTINUOUSLY POLL I bl - COUNT NUMBER OF POLLS I c. l - STOP POLLING WHEN 

A PARITY ERROR OCCURS (d) 

OBJECTIVE: 

ADDRESS 
PAGE (CIRCLE ro: 
'3 '2 '1 0 

TcisJ!4 )To To 
If I I (o"Ty 

i 2 

3 

r 4 
l 

5 

6 

l 7 

8 

L 9 

tA 

t B 

le 

LD 

: E 

I F 

1D Jl9 T154:l1 I vi 
TTTTl 1 

I 2 
I-
: 3 

r 4 l 
: 5 

i 6 

: 7 

f 8 

I 9 

lA 

is 
f c 

ID 

LE 

IF 

ENTRY 

STEP DATA FUNCTION 

0 00 87 
1 "A" 50 
2 "B" 50 
3 "C" 50 
4 "D" 50 
5 1-t.t 2 7 

6 2nd 22 
7 3Jz.d 22 
8 4th 23 
9 14 80 
10 10 41 
11 09 97 

12 03 87 
13 01 40 
14 

15 

16 00 00 
17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 
CONTINUE ON 

OTHER SIDE 

- READ OUT NUMBER OF SUCCESSFUL POLLS. 

I JUMP 

FUNCTION DESCRIPTION/COMMENTS 1-
1-

Cle,aJL Eve_nt CounteJr. : 
Se_rid PoU ChaJta.UeJ!. 7 c tjc.le_ J...-

2 l 
3 : 
4 : 

TM.p 1-t.t Re.J.iport-6e, C haJta.UeJ!. I 
I 

2 T 
3 T 
4 I LAST) T 

14 mo De_lay l 
PJz.e,-6 e_t I 

I 

1nte,f1.)!.upt On Pa.tU._ty ERR T--
Inc.Jz.e.me,nt Ev e_nt Count T 
Ke.e_E_ C_y_c..Un_g_ I C_y__c.le.) l---

l 
I 
I 

EMOJz. - HaU (EMoJz.) i:-=-
I 
I 

I 

I 
I 

T 
I 

I 

l 
: 
I 
I 

T 
l 
I 
l 
I 
: 

ATLANTIC RESEARCH CORP. 
ALEXANDRIA, VA. 22314 (703) 354-3400 

APPLICABLE 
INFORMATION 

(WRITE IN 
OR CIRCLE) 

CODE 

ASCII 
SPEED 

ANY 

~I SYNC 

SYN CHARACTER 

---
S@IT 

1.5 . 2.0 

INFO BITS@• 

5,6~7,8 

PARITY 

NONE,ODD,EVEN 

CONTROL EIA ~ 
ON-LINE 

TD/RD , TD , RD 
~FF=-L1NE------i 

TERM I MODEM 

MONSIGS~ -
PATCH CORDS 

CONTROL EIA (V. 24) 

AS REQUIRED 

COUNTER ZONE 

EVENT COUNT 
(8x) 

INTERRUPTS 

FLAGS 

LATCH 

CONTINUE ON 
OTHER SIDE 
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OM 842A 

ADDRESS ENTRY :JUMP ADDITIONAL 
PAGE (CIRCLS ONE) FUNCTION DESCRIPTION/COMMENTS ,_ INFORMATION 

ll.3 J_ 2 l 1 l 0 i STEP DATA FUNCTION 1- (WRITE IN) 

~E JiAJI6JI2 J 0 32 I 
I rrTT+: 1 33 l L 

l 2 34 I 

l 3 35 l 
l 4 36 I 

I 

I s 37 l 
r 6 38 1 

i 
l 7 39 l 
I 8 40 I 
I I 

:9 41 I 

IA 42 l 
i B 43 I 

I 

ic 44 I 

lo 45 l 
I E 46 I 
I I 
l F 47 l 

lt 1811131° 48 1 
ff'''l1 49 l 

L 2 50 I 
I 

l 3 51 l 
14 52 1 
l 5 53 i 
: 6 54 1 
i 7 55 l 
I 8 56 l 
l 9 57 I 

I 

lA 58 I 
Is 
I 

59 l 
Jc 60 T 
10 61 l 
[E 62 I 
jF 63 I 

ADDITIONAL REMARKS PROGRAM LOCATION 

DTM S/N 

CELL 

RAM 

PROM 

PROGRAM WRITTEN BY' DATE 
June, 1977 

COMPANY NAME' Ati.an.tlc. ReJ.ieaJl.c.h COJz.poMUon TEL. NO. 

ADDRESS' 5390 CheJtokee Avenue, AlexandJr.la, v Vt._g_-i.n.la 22314 
FORM NO. TP-139-3-77 

E-52 



TITLE' SENV SVLC W1HI CRC 
DESCRIPTION' 

OBJECTIVE: 

ADDRESS 
PAGE !CIRCLE ONEii 

U3_i2J1J01 

ftcjlsJ:41'.ol o 

[I I l T 1 1 

l 2 

: 3 

r 4 l 
l 5 

l 6 

f 7 l 
I s 

l 9 

iA 

l B 

le 
lD 

: E 

I F 
.l 

lJ. D Ji 9 lt 511 J 0 
11 t l l l 1 

l 2 

l 3 

l 4 

I 5 

Ls 
: 7 

f 8 

I 9 

LA 

le 
f c 

ID 

LE 

jF 

ENTRY 

STEP DATA FUNCTION 

0 7E 57 
1 l6_ 83 
2 7E 50 
3 16 58 
4 "X" .J.Q 
5 10 96 
6 "X" 50 
7 03 63 
8 "X" 50 
9 "X" 50 
10 00 59 
11 _5_Q_ 9-6_ 
12 411_ M 
13 01 4.Q_ 

14 

15 

16 

17 NOTE: 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 
CONTINUE ON 

OTHER SIDI;: 

OM 842A 

INTERSHAKE II PROGRAM 1 [FILE NO. CF""!) 
_lsHEET OF 

I JUMP APPLICABLE 
INFORMATION 

FUNCTION DESCRIPTION/COMMENTS 1- (WRITE IN ,_ 
OR CIRCLE) 

l 
CODE 

select F ue c haJLa.c:teA OPTIONAL 
Wa);t 1 6 &U: T imu Ruta.11.t l-- SPEED 

OPTIONAL 
l Send La.ti_ F-Lte 

ASYNC /~ 
StaM: CRC 1nveAte.d l SYN CHARACTER 

S_..end F-i.Mt ChMa.c:teA l 7E 

I STOP BIT 

_,S__ele.c:t SVLC Made. ZeAa l.MJ>Jri:.i.ruL 1.0 • 1.5 • 2.0 

Send Sec.and ChaJLa.doJr : INFO BITS 0 
I 5 • 6 • 7 8 

Send T e.M MeAMq,e ..i...Li.mM PARITY 

1 NONE,ODD,EVEN 
S...fill.d ChaJuic..tM 

CONTROL EIA@ 
Send AnatheA ChaJ1111•.h..!J.. l 

I ON-LINE 

Send CRC ChaJta.c:teM I TD/RD , TD , RD 

l tciFF:L1"NE' _____ 
V e.le.te. Z e.tw Irv., VLUQ.11 

TERM I MODEM 

I die. F ..i..U t V aJz-la.b.te. _Lmaili I I 
MON SIGS .(fioRM~ 

~ RutaM: /Ok Ne.x:t Me.6~~e. 
PATCH CORDS 

...i NONE 

_i 
CONTROL EIA (V. 24) 

One. FILL ChMa.c:te.k Will Aut.ama;Uc.a.Uy 
AS REQUIREV 

Be. Sent A6te.k The. CRC. : ---

! 
COUNTER ZONE 

: ---

: 
..i INTERRUPTS 

_i 
NONE 

...l 

I 
FLAGS : 

I 
NONE 

l LATCH 

l 
l FUN. 90, 96 

l 
ARCH CORP. CONTINUE ON ATLANTIC RESE 

ALEXANDRIA, VA. 22314 (703) 354-3400 
OTHER SIDE 
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OM 842A 

ADDRESS ENTRY :JUMP ADDITIONAL 
PAGE (CIRCLE ONE) FUNCTION DESCRIPTION/COMMENTS 1- INFORMATION 

3_i2.11.10i STEP DATA FUNCTION l- (WRITE IN) 

~E Ji A Ji 6 li_ 2 I 0 32 I 
I 

'fTT!j 1 33 : 
l 2 34 l 
I 3 35 l I 

I 4 36 I 
I 

I 5 37 T 
r 
I 6 38 [ 

l 7 39 I 
_ __J_---1 

I 8 40 
I 
r 9 41 : 

r A 42 
j_ 

:s 43 

!c 44 T 

i_ D 45 
j_ 

E 46 

! F 47 I 

~ 1817131 0 48 : 
[I l T T 1 49 l_ 

: 2 50 
I L 

L 3 51 T 
4 52 : 

L 5 53 T 
: 6 54 T 
: 7 55 l 
I 8 56 l 
l 9 57 I 

I 
IA 58 T l 
Is 59 T I 

Jc 60 : 
ID 61 l 
[E 62 T 
l F 63 l 

ADDITIONAL REMARKS PROGRAM LOCATION 

OTM S/N 

CELL 

RAM 

PROM 

PROGRAM WRITTEN BV: DATE 
Ju.ne, 1977 

COMPANY NAME: At.tame. Rv., eaJtc.h Co1tp0Jul-t{.on TEL. NO. 

ADDRESS' 
5390 Che1tokee Avenue, AlexandJU.a, Vi-'tghu.a 22314 

FORM NO. TP-139-3-77 
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OM 842A 

INTERSHAKE II PROGRAM 
TITLE' 

RECEIVE SVLC WITH CRC 
DESCRIPTION' 

CHECKS CRC CHARACTERS ANV INCREMENT COUNTER TO INVICATE ERROR 
RECE1VEV. ALL REC EI VEV MESSAGES ARE ST OR EV IN RESULTS MEMORY. 

OBJECTIVE: 

ASSUMES MIN-16 BITS (CONTROL + AVVRESS) 

ADDRESS ENTRY I JUMP 

FUNCTION DESCRIPTION/COMMENTS 1-PAGE (CIRCLE~ 

ll 3 _l 2 _l 1_..6.L 0 STEP CATA FUNCTION 
,_ 

rr c I8 I 4 rr 0 T 0 0 7E 90 
lfTTTT 1 1 10 --'1..5_ 

l 2 2 10 96 
: 3 3 02 98 
f 4 L 4 02 98 

Co 1 5-. 5 00 85 

l 6 

(Ol 7 

I 8 

LS 
IA 

co LB 
1C 

ID 

'e 
F 

[LD}i_s15ll110 
[fTTT 1 

r 2 

C1 3 

r 4 
l 

5 

l 6 

c 111 
T 8 

I 9 

c 1 t A 

ie 
f c 

ID 

le 

jF 

6 01 35 

D1 00 47 

8 06 38 
9 OE 97 
10 00 00 

D1 08 97 
12 26 41 
13 02 47 
14 16 38 
15 01 14 

16 13 41 
17 E3 47 
18 11 47 

l)ls 01 14 

20 17 41 
21 E3 47 
22 27 47 

t)3 1A 41 
24 F2 47 
25 03 87 

p2s 06 38 

27 05 41 

28 22 47 

29 31 41 

30 13 47 

31 20 47 
CONTINUI;: ON 

OTHER SIDI;: 

EYLte/t SYNC ChaJtacteJr. l 
Au.;to SYNC l 
EnteJr. SDLC (Zell.a-Delete. Mode) l 
No-Op l 
No-dp l 
Advan.c.e Ba6e Count 10X I 

+ Log Rec.e.A_ved Data I 

Set Flag ¢ = 0 .... 1 
S:taJr.t Nonmal. CRC [ 
En.ab.le FJr.ame Detect InteMupt I 

W<U;t Faff. I viteMupt I 
I 

Db.iab.le F tc.ame InteMupt .. T I 
PJr.v.,et Jump I 
Jump Flag ¢ = 0 .... l~ 
1n.veJr.:t CRC To CRC Gen.eJr.atoJr. l 
Wa,i;t 1 ChaJtacteJr. I 

I 

P1tv.,et Jump I 

=t Jum.E_ I_i Ftc.ame Dete.ct I 

Set Fla_g_ 1 = 1 I 6 Data T 
C!}a,i;t 1 c haJtacte.11 ~ 
P1tv.,et Jump T 
Jump I 6 Ftc.ame Detect -=ii 
Set Flag 2 = 1 16 Datil I1 
P1tv.,et Jump --.=:i-1 
Jump No SVLC BCC EMclt -=il 
In.c.1temevit EMOJr. Co uvit 1: 
StaJr.t Nonm CRC ~: 
P1tv.,et Jump I 

Jump Flag 2 = 0 ± 
P1tv.,et Jump l 
Jump Flag 1 = 1 (Both = 0) •l D 
Set Flaa-6 2 To ¢ l 

ATLANTIC RESEARCH CORP. 
ALEXANDRIA, VA. 22314 (7031 354-3400 

[FILE NO. B-6 
lsHEET OF 

APPLICABLE 
INFORMATION 

(WRITE IN 
OR CIRCLE) 

CODE 

OPTIONAL 
SPEED 

OPTIONAL 
ASYNC I SYNC 

SYN CHARACTER 

7E 
STOP BIT 

1.0 • 1.5 • 2.0 

INFO BITS 

5. 6. 7 .0 
PARITY 

~ODD.EVEN 
(@_ONTROL E~ OFF 

ON-LINE 

TD/RD , TD , RD 
'oF"F:L1r:iE _____ 

TERM I MODEM 

MON SIGS(NORMA'i:J) 

PATCH CORDS 

CONTROL EIA (V. 24) 

AS REQUIRED 

COUNTER ZONE 

EVENTS (BX) 

INTERRUPTS 

FRAME 
DETECT 

FLAGS 

0, 1, 2 

LATCH 

CONTINUE ON 
OTHER SIDI;: 
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ADDRESS ENTRY :JUMP ADDITIONAL 

PAGE (CIRCLEm FUNCTION DESCRIPTION/COMMENTS ,_ INFORMATION 

LI_312 ,1 0 STEP DATA FUNCTION J- (WRITE IN) 

l:E lfAlf61f2 \ 0 32 00 47 _s_e.t £ma _Q_ Tu. _Q_ 
I 
I 

frTTIT1 33 01 42 S:ta.Jtt Loop = 1 (Wad: Fote. 2nd Va,ta ChM.) I 
l 2 34 2V 40 

: 3 35 l 
l 4 36 I 

-+~ 
: 5 37 I 

~ 38 02 42 Loop = 2 (Wad: Fote. 16 &U6 Va.ta) "' J A 
Cf17" 39 01 14 Wad: 1 ChM.ac.:teJt • l 

I 8 40 2V 
I 

I 41 I 

: 9 41 E'Z 47 Jump I6 No.t: F1z.ame. (I6 Va.ta) :! 
rA 42 OE 97 Enable. I n.t:e.Mug.t: l 
: B 43 00 00 Wad: Fote. (Le.acli.ng 7E) 

I 
I :c 44 I 

QI~ , 45 27 41 End 0_6_ LoqQ ... ..1 
..1 

I E 46 00 43 
I 

I I 
: F 47 02 98 - 16 &U6 - Non 7E Re.c.uve.d : 

F l 1sl 1713J 0 48 0 1 47 Se.t Flag ¢ = 1 : 
IT I ' '3\ 1 49 10 47 Sc;t Fla_.s. 1 To 0 ... v J 

l 2 50 20 47 Se.t Flq,g 2 To 0 
I 
I 

l 3 51 01 14 Wad: 1 ChM.ac.:teJt Tune. : 
: 4 52 03 98 I~a.Ltze. CRC Ge.neJr.aton I 
l 5 53 OE 97 Enable. F tr.a.me. Ve.t:e.c.:t : 
: 6 54 00 00 Wai:t Fon TMAhrtQ 7E l 
: 7 55 1 
I 8 56 l 
l 9 57 I 

I 

lA 58 I 
Is 59 I I 
:c 60 i 

LAST r D 61 OB 40 Go Pnognv,~ In.t:e.nnup.t: .... \ I 

PAGE [ E 62 l 
L F 63 l 

ADDITIONAL REMARKS PROGRAM LOCATION 

OTM S/N 

CELL 

RAM 

PROM 

PROGRAM WRITTEN BY' 
P.G. SCHIRMER 

DATE 2/76/77 
COMPANY NAME: 

A.t:fan,t{c. Re.J.ie.Mc.h Conpona:tion 
TEL. NO. 

354-3400 X719 
A OD RESS: 5390 Che.noke.e. Ave.., Ale.xand!Ua, Va. '2'2314 

FORM NO. TP-139-J.77 

E~S6 



ENABLE 
INTERRUPT 

WAIT FOR 
IN TR PT 

SET F ft= I 

OM842A 

START 

LOG REC DATA 
CLEAR ER CNT 
SET F2 = 0 
SDLC MODE 
SYNC CHAR A 

SET Fl=O 
F¢=0 

START NORM CRC 
ENABLE FRAME 
DETECTINTRPT 

D 

16 BITS DATA 
RECEIVED 

WAIT I 
CHARACTER­
INITIALIZE 
CRC 
GENERATOR 

WAIT 

SET Fl =I 

SET F2= I 

INCREMENT 
ERROR 
COUNT 

YES 
Fl=F2•1 

INTERRUPT 

LAST 8 BITS 
RECEIVE --
WAS DATA 

Figure E·4. Program Flow Diagram for Receive SDLC with CRC (File B-6) Test Program. 
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OM842A 

INTERSHAKE 11 PROGRAM 
TITLE1 Fl LE NO. B-'1 

OUTPUT RESULTS MEMORY (RM) [SHEET 1 OF 1 
DESCRIPTION1 

(A) - OUTPUT FORMATS 2 BYTES AS STATION & TIME (B) - OPERATES WITH OTHER 

TERMINAL - PRINTER/CRT 

OBJECTIVE: 

(A) - HALTS WHEN ENTIRE RM IS VUMPEV TO EXT DEVICE EG MODEL 33 TTY. 
,.. 

ADDRESS 
PAGE (CIRCLE ONE)I 
13 1211101 

le ls I4 yo To 

rr+++11 

l 2 

: 3 

r 4 L 
I 
I 5 

I 6 I 

L 7 

i 8 

Co i 9 

/A 

/B 
/c 
ID 

: E 

I F 

1D191511lo 
TTTTJ 1 

r 2 

: 3 

r 4 L 
: 5 

l 6 

: 7 

r s 
I 9 

Ci:~ 
1s 
ic 
iD 

LE 

lF 

ENTRY 

STEP DATA FUNCTION 

0 FF 
1 02 
2 0 1 
3 00 
4 0 1 
5 02 
6 00 I 

7 02 i 
8 10 

) 9 2A 
10 53 
11 54 
12 dF 

13 zo 
14 oz 
15 1 0 

16 00 
17 nn 
18 oz 
19 3V 

20 10 

21 00 
22 00 
23 4V 
24 53 
25 oz 
26 20 
27 1A 
28 00 
29 09 
30 

31 
CONTINUE ON 

OTHER SIDE 

57 

98 

97 

49 

94 
80 
94 

98 

80 
50 
50 
50 
50 
50 

98 
68 

5Z 

hX 

98 
50 
68 

5Z 
68 

50 

50 

42 

50 
41 

43 
40 

I 

' 

I JUMP 

FUNCTION DESCRIPTION/COMMENTS 1-
1-

F,(,££ ChaJLa.cten PAV Fon Hex In SYNC l 
l 

INT MEM OVFL ! 
S.tMt Ou..t..Qu..t @ Pqg_e 00 l 
Clea.ft ON "NEXT SCREEN" J....-

I 2 11)¢ I 
T 

Clea.fl. OFF I ! 
I ! 
i 

Nominal 10 m¢ Delay I 

) 
!---1 

VOT "Next Va.ta" (-IB) 1,.._. 

JEZ) I s I 

T (E3) Va.ta Fon T 
}{ jp5l EBCDIC 1 
SP (AO J Opena..tion l 
REV ON No-Op l 
He.x ASCII Tnaw.:,la.te (3ZL J I 

I 

Send S.ta..tion RM BYTE l'A"4 3 C~fil pe.J!L 
I 

Hrx_Qf.£ I 

No-O_E_ T 
= (7E) I 

I 

Hex ASCII (3Z) T 
Send Time RM BYTE T 
Hex OFF ! 
m (V4) : 
4 (AZ) : 
LoQQ Fon # S_Q_ae,e4 To Fonma.t Colwnw.:, I 

I 

T.,.... SP "SPACES" ( 40) 

Pne4e.t Jwnp Fon Repeated "SP" I 

]wn12_ un.tU "L" "SP" ChaJLa.cteM l_,. 
Jwn_Q_ "NEXT VATA" !~ 

l 
l 

ATLANTIC RESEARCH CORP. 
ALEXANDRIA, VA. 22314 (703) 354-3400 

APPLICABLE 
INFORMATION 

(WRITE IN 
OR CIRCLE) 

CODE 

ASCII 
SPEED 

AS REQ_UIREV 
ASYNC I SYNC 

SYN CHARACTER 

~BIT 
1.0 . 1.5 . 2.0 
·--

INFO 131--:·s 

S • G (]), 8 

PARITY 

NONE,ODD,EVEN 

CC'NTROL EIA I OFF 

ON-LINE 

TD/RD , TD , RD 
foF'fc:t::1l'iE ____ __, 

TERM I MODEM 

MON SIGS I NORMAL 

PATCH CORDS 

CONTROL EIA (V. 24) 

AS REQ_UIREV 

COUNTER ZONE 

I-
INTERRUPTS 

97 

FLAGS 

LATCH 

68 

CONTINUE ON 
OTHER SIDE 

E-59 



OM842A 

ADDRESS ENTRY :JUMP ADDITIONAL 
PAGE (CIRCLE ONE) FUNCTION DESCRIPTION/COMMENTS 1- INFORMATION 

3 I 2 11 I 0 i STEP DATA FUNCTION 1- (WRITE IN) 

fE 1f A 1I6JI21 0 32 I 
I 

+l"Tl"j1 33 ] 

I 2 34 I 

I 3 35 l 
l 4 36 I 

I 

I 5 37 l 
r 6 38 l 
l 7 39 l 
I 8 40 I 
I I 

r 9 41 I 
r A 42 l 
:s 43 I 

I 
[c 44 I 

l D 45 l 
I E 46 l I 
J F 47 l 

lt181713J O 48 I 
[f"T""'f"""Tl1 49 l 

l 2 50 I 
I 

l 3 51 l 
r 4 52 : 
l 5 53 I 
I 6 54 i 
r 1 55 l 
I 8 56 l 
i 9 57 I 

I 

lA 58 T 
Is 59 l I 

LAST jc 60 i 
PAGE ro 61 I 

[E 62 T 
l F 63 00 00 Memo~y Ov~6low - Ha.lt l 

AODITIONAL REMARKS PROGRAM LOCATION 

DTM S/N 

CELL 

RAM 

PROM 

PROGRAM WRITTEN SY' J. L. WALLACE DATEOl-74-77 

COMPANY NAME' At1ari:tlc ReAeaJLch Co~po~a,ti_on TEL. NO. 
354-3400 X636 

ADDRESS' 5390 Ch~oRee Ave., Alexand!r.ia, Va. 22314 
FORM NO. TP-139-3-77 
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Figure E-5. Turn-Around Time. 
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APPENDIX F 

STORED TEST PROGRAM FORMS 

(To be used when specifying custom-programmed tests for PROM entry) 



I 1NTERSHAKE II TEST PROGRAM FORM]($] ATLANTIC RESEARCH CORPORATION SHEET __ OF --

CODE ---PROM 842 ED F 0 STOA ED TEST CE LL * 

TEST PROM 
STEP ADDA. DATA HEX FUNCTION OPERATION 

0JiJ1J3 

00 ---- ----
01 ---- -- --
02 ---- ----

---- 03 ---- -- --
04 -- -- ----
05 ---- ----
06 ---- -- --
07 ---- -- --
08 ---- -- --
09 ---- -- --
OA ---- -- --
OB -- -- -- --
OC ---- -- --

OD ---- -- --
OE ---- -- --
OF ---- -- --
10 ---- -- --
11 ---- -- --

-- 12 -- -- -- --

13 ---- -- --
14 ----- -- --

-- 15 ---- -- --
16 ---- -- --
17 ---- -- --
18 ---- -- --
19 ---- ----
1A ---- -- --
18 ---- -- --
1C ---- -- --

10 ----- -- --

1E ----- -- --

1F ----- -- --
*CELL A: 000-07F CELL B: 080-0FF CELL C: 100-17F CELL D: 180-1FF 

CELLE: 200-27F CELL F: 280-2FF CELL G: 300-37F CELL H: 380-3FF 



l1NTERSHAKE II TEST PROGRAM FORM I(~) ATLANTIC RESEARCH CORPORATION SHEET __ OF--

CODE ___ PROM 842 ED F 0 STORED TEST CELL * 

TEST PROM 
STEP ADDR. DATA HEX FUNCTION OPERATION 

0111213 

20 ----- ----
21 ----- -- --
22 ---- ----

---- 23 -- -- -- -- --"-----· 

24 -- -- ----
25 ----- -- --
26 ----- -- --
27 ----- -- --
28 ----- -- --

--- 29 -- -- -- --

2A -- -- -- --
28 -- -- -- --
2C ----- -- --
20 ----- -- --
2E ----- -- --

2F ----- -- --
30 ----- -- --

31 ----- -- --
32 ----- -- --

33 ----- -- --
34 ----- -- --

35 ----- -- --

36 ----- -- --

37 ----- -- --
38 ----- -- --
39 ----- -- --
3A ---- -- --
3B ----- -- ---
3C ----- -- --

30 ----- -- --
3E ---- -- --
3F ----- -- --

*CELL A: 000-07F CELL B: 080-0FF CELL C: 100-17F CELL 0: 180-1FF 

CELLE: 200-27F CELL F: 280-2FF CELL G: 300-37F CELL H: 380-3FF 



l1NTERSHAKE II TEST PROGRAM FORM 1($) ATLANTIC RESEARCH CORPORATION SHEET __ OF--. 

CODE --- PROM 842 ED FD STORED TEST CELL * 

TEST PROM 
STEP ADDA. DATA HEX FUNCTION OPERATION 

o11J2J3 

40 ----- ----
41 ----- -- --
42 ----- ----

---- 43 ----- -- --

144 -- -- ----

45 ----- -- --
46 ----- -- --
47 ----- -- --
48 -- -- -- --
49 -- -- -- --
4A ----- -- --

48 -- -- -- --
4C ----- -- --
4D ----- -- --
4E -- -- -- --

4F ----- -- --
50 ----- -- --
51 ----- -- --

52 -- -- -- --
53 ----- -- --
54 ----- -- --
55 -- -- -- --
56 ----- -- --
57 ----- -- --
58 ----- -- --
59 ----- -- --
5A ----- -- --
58 ----- -- --

5C ------ -- -- -
5D -- -- -- --
5E ----- -- --
5F ----- -- --

*CELL A: 000-07F CELL 8: 080-0FF CELL C: 100-17F CELL D: 180-1FF 

CELLE: 200-27F CELL F: 280-2FF CELL G: 300-37F CELL H: 380-3FF 



I 1NTERSHAKE II TEST PROGRAM FORM I($) ATLANTIC RESEARCH CORPORATION SHEET __ OF --

CODE ___ PROM 842 ED FD STORED TEST CELL * 

TEST PROM 
STEP ADDR. DATA HEX FUNCTION OPERATION 

0111213 

60 ----- ----
61 ---- ----
62 ---- ----

---- 63 ---- ----
64 ---- ----
65 ----- ----
66 ---- ----
67 ---- ----
68 ---- ----
69 ---- -- --

6A ---- ----
68 ---- ----
6C ----- ----
60 ---- ----
6E ---- ----

6F ---- ----
70 ---- -- --
71 ---- ----
72 ---- ----
73 ---- -- --
74 ---- ----
75 ----- ----
76 ---- ----
77 ---- -- --
78 ---- ----
79 ---- ----
7A ---- ----

78 ---- -- --

7C ---- ----
70 ----- ----
7E ----- -- --
7F ----- ----

*CELL A: 000-07F CELL B: 080-0FF CELL C: 100-17F CELL D: 180-1FF 

CELLE: 200-27F CELL F: 280-2FF CELL G: 300-37F CELL H: 380-3FF 



I 1NTERSHAKE II TEST PROGRAM FORM I (Ii\) ATLANTIC RESEARCH CORPORATION SHEET-- OF --

CODE ___ PROM 842 ED FD STORED TEST CELL ----* 

TEST PROM 
STEP ADDA. DATA HEX FUNCTION OPERATION 

0JiJ2I3 

so ---- ----
B1 ---- ----
B2 ---- ----

---- B3 ---- ----
84 ---- ----
B5 ---- ----
86 ---- ----
B7 ---- ----
BS ---- ----
S9 ---- -- --
SA ---- ----
BB ---- ----
SC ---- ----
BD ---- ----
BE ---- ----
BF ---- ----
90 ---- ----
91 ---- ----
92 ---- ----
93 ---- ----
94 ---- ----
95 ---- ----
96 ---- ----
97 ---- -- --
98 ---- ----
99 ---- ----
9A ---- ----
98 ---- ----
9C ---- -- --
9D ---- ----
9E ---- ----
9F ---- ----

*CELL A: 000-07F CELL B: 080-0FF CELL C: 100-17F CELL 0: 180-1FF 

CELLE: 200-27F CELL F: 280-2FF CELL G: 300-37F CELL H: 380-3FF 



I 1NTERSHAKE II TEST PROGRAM FORM I(~) ATLANTIC RESEARCH CORPORATION SHEET __ OF --

CODE ___ PROM 842 ED FD STORED TEST CELL ----* 
TEST PROM 
STEP ADDR. DATA HEX FUNCTION OPERATION 

o_I1I2I3 

AO ---- ----
A1 ---- ----
A2 ---- ----

A3 ---- -- --
A4 -- -- ----

A5 ----- -- --
A6 ---- -- --

A7 ---- -- --
AS ---- -- --

A9 -- -- -- --

AA -- -- -- --

AB -- -- -- --
AC ---- -- --
AD ---- -- --
AE ---- -- --
AF ---- -- --
BO ---- -- --
B1 -- -- -- --
B2 -- -- -- --

B3 ---- -- --

B4 ---- -- --

B5 -- -- -- --

B6 ---- -- --

B7 ---- -- --
BS ---- -- ----
B9 ---- -- --

BA ---- -- --

BB ---- -- --

BC ---- -- --
BO -- -- -- --

BE ---- -- --
BF ----- -- --

*CELL A: 000-07F CELL B: 080-0FF CELL C: 100-17F CELL D: 180-1FF 

CELLE: 200-27F CELL F: 280-2FF CELL G: 300-37F CELL H: 380-3FF 



l1NTERSHAKE II TEST PROGRAM FORM I($.) ATLANTIC RESEARCH CORPORATION SHEET __ OF --

CODE ___ PROM 842 ED F 0 STORED TEST CELL * 

TEST PROM 
STEP ADDR. DATA HEX FUNCTION OPERATION 

0111213 

co ---- ----
C1 ---- ----
C2 ---- ----

---- C3 ---- --·--

C4 ---- ----
C5 ---- ----
C6 ---- ----
C7 ---- ----
cs ---- ----

C9 ---- -- --

CA ---- ----
CB ---- ----
cc ---- ----
CD ---- ----
CE ---- ----
CF ---- -- --
DO ---- -- --

01 ---- ----
02 ---- ----
03 ---- ----
04 ---- ----

05 ---- -- --
06 ---- ----
D7 ---- -- --

DB ---- ----
09 ---- ----
DA ---- ----

DB ---- -- --
DC ---- ----
DD ----- ----
DE ---- -- --
OF ----- ----

*CELL A: 000-07F CELL B: 080-0FF CELL C: 100-17F CELL D: 180-1FF 

CELLE: 200-27F CELL F: 280-2FF CELL G: 300-37F CELL H: 380-3FF 



I 1NTERSHAKE II TEST PROGRAM FORM I($) ATLANTIC RESEARCH CORPORATION SHEET __ OF --

CODE ___ PROM 842 ED FD STORED TEST CELL ----* 
TEST PROM 
STEP ADDR. DATA HEX FUNCTION OPERATION 

0J11213 

EO ---- ----
E1 ---- ----
E2 ---- ----
E3 ---- ----
E4 ---- ----
E5 ---- ----
E6 ---- ----
E7 ---- ----
ES ---- ----
E9 ---- ----
EA ---- ----
EB ---- ----
EC ---- ----
ED ---- ----
EE ---- ----
EF ---- ----
FO ---- ----
F1 ---- ----
F2 ---- ----
F3 ---- ----
F4 ---- ----

--- F5 ---- ----
F6 ---- ----
F7 ---- -- --
FB ---- -----
F9 ---- ----
FA ---- ----
FB ---- -- --
FC ---- -- --
FD ---- ----
FE ---- ----
FF ---- ----

*CELL A: 000-07F CELL B: 080-0FF CELL C: 100-17F CELL D: 180-1FF 

CELLE: 200-27F CELL F: 280-2FF CELL G: 300-37F CELL H: 380-3FF 
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APPENDIX G 

PROGRAM FORMS 

(To be used by test personnel when developing in-house test programs) 

I Order Form No. TP-139-3-77 I 



INSTRUCTION IN THE USE OF 
INTERSHAKE II PROGRAM FORM 

NO. TP-139-3-77 

TITLE: Provide key words which best describe the action and/or purpose of the program. 

FI LE NO.. Enter a numbering system as desired for record keeping purposes. Programs and technical notes 

published by Atlantic Research will indicate AR XXX. 

SHEET __ OF __ : Indicates sheet number and total number of sheets used to complete the program. There 

will be a maximum of two sheets required for a program which is to be contained in a 128-step cell or a 

maximum of four sheets for a program contained in a 256-step cell. 

DESCRIPTION: Describe the program application, how it is applied in a data communications system, 

specifically what equipment is involved, what the program will do or is expected to do and techniques used. 

OBJECTIVE: Provide the results which one should expect to achieve; e.g., how the terminal responds to the 

test, what the INTERVIEW CRT display will show, etc. 

ADDRESS: Circle the appropriate PAGE number (0, 1, 2, or 3) on all sheets used in order that the proper 

program step sequence, 00 through 63, is identified; i.e., step 00 through 63 for page "O", step 64 through 127 

for page "1", step 128 through 191 for page "2" and step 192 through 255 for page "3". 

Circling the appropriate page is also used to identify the "left" (high order digit) character in the "ADDRESS" 

column. The sole purpose of this "ADDRESS" column is to provide the address HEX equivalent for the Binary 

entry of a Function 40 or 41 "jump to" program step. The "jump to" instructions of Functions 40 and 41 

require that the sequence number of the address (program step) to be "jumped to" be identified in its "DATA" 

entry. 

The "ADDRESS" column provides a convenient direct conversion of a program step to the address HEX 

equivalent. For example: 

Program step number 58, i.e., step 58 of page "O" is shown as ADDRESS "3A" 

Program step number 108, i.e., step 44 of page "1" is shown as ADDRESS "6C" 

Program step number 142, i.e., step 14 of page "2" is shown as ADDRESS "8E" 

Program step number 244, i.e., step 52 of page "3" is shown as ADDRESS "F4" 

ENTRY: Enter the "FUNCTION" and its "DATA" for each "STEP" in the program sequence. 

FUNCTION DESCRIPTION/COMMENTS: Enter the description of each Function as given in the Function List. 

Add any additional description and/or comment which will clarify the intent or purpose. 



JUMP: Draw an arrow in the "JUMP" column indicating, the STEP "jumped from" and and STEP "jumped to" 

~ as caused by a jump instruction. To facilitate the aforementioned, it is helpful to circle the addresses of 

subroutine "starting points" which are used as "jump to" DATA for Functions 40 or 41 elsewhere in the 

program. 

APPLICABLE INFORMATION: Indicate the information necessary for set-up and operation of INTERSHAKE 

in the specific program application. Note that the specific "CODE" is written in. Then after "CODE", the 

information indicated for "SPEED" down through "COUNTER ZONE POSITIONS" provides all information 

required for the INTER SHAKE face panel set-up. The order of set-up of controls conveniently follows down the 

left side of INTERSHAKE and then from the top center down. The remaining "INTERRUPTS", "FLAGS" and 

"LATCH" relate to Functions which may influence all steps and should therefore be given special consideration. 

CODE: Provide the applicable language code. 

SPEED: Provide the baud rate applicable to the program. 

ASYNC/SYNC: Circle the applicable mode. 

SYN CHARACTERS: Provide the appropriate SYN characters if operation is in the synchronous mode. Write in 

one or two SYN characters as appropriate to indicate the internal selection. It is suggested that the SYN character 

be indicated in HEX, e.g., 32, 32 for two SYN characters for EBCDIC. 

STOP BIT: Circle the appropriate Stop Bit setting if operation is in the Asynchronous mode. 

INFO BITS, PARITY, CONTROL EIA/OFF, ON-LINE, OFF-LINE, MON SIGS/NORMAL: Circle the proper 

setting for the program application. 

PATCH CORDS: Describe pin jack connections, if used. For example, a pin jack connection might be shown as 

"RI to DETECT IN" or perhaps "CHAR SYNC TX to Counter+." 

CONTROL EIA (V.24) POSITIONS: Indicate CONTROL EIA (V.24) switch positions, ON, THRU, and OFF 

(7X). 

COUNTER ZONE POSITIONS: Indicate position of both rotary switches. 

INTERRUPTS: List the Interrupt Functions used, with the address of their location. 

FLAGS: List the Flags used and their purpose, e.g., Flag 0 =ACK, Flag 1 = NAK, Flag 2 = Loop Status, etc. 

LATCH: List the Latch Functions used, with the address location of latch ON and OFF. 

ADDITIONAL INFORMATION: Provide additional information pertinent to program operation. 

ADDITIONAL REMARKS: Provide additional remarks which might be helpful to another user of the program. 



DTM S/N; CELL; RAM; PROM: These block spaces are provided as a convenience to a user who wishes to 

describe the physical location of the program; e.g., the program could be located in: 

• DTM S/N "214", CELL "C", of "Stored Test" PROM "MXXX" 

• DTM S/N "8244", CELL "E", in non-volatible RAM 

• CELL "G" of "Stored Test" PROM "MXXX" S/N "(user choice)" which might be signed out to Mr. 

John Doe or kept on the shelf for ready use. 

PROGRAM WRITTEN BY: The last block of spaces is provided for convenience to a user for in-house record 

keeping, or for external use in interchange of INTERSHAKE programming information with others. 

It is the firm desire of Atlantic Research Corporation, Teleproducts Division, that there be an active interchange 

of INTERSHAKE programming information between customer and factory and between customer and customer. 

Atlantic Research would be pleased to include your program contribution in our compilation of INTERSHAKE 

Application Programs. Your program will in turn be distributed to other users and in turn other user 

contributions would be sent to you. 

For the purpose of interchange as described above, please provide complete information at the bottom of the 

reverse side of the form including the CONTRIBUTOR'S NAME, DATE, COMPANY, TELEPHONE NO. and 

ADDRESS and send us a copy of your program at the following address: 

Atlantic Research Corporation 

5390 Cherokee Avenue 

Alexandria, Virginia 22314 

Attention: Teleproducts Marketing 

Where company policy prohibits source identification, Atlantic Research will, upon request, withhold this 

information, In such case, the information distributed would contain the source industry only, e.g., terminal 

vendor, communications service, hardware development, etc. 



TITLE: 

DESCRIPTION: 
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OBJECTIVE: 
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PAGE (CIRCLE ONEii 
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ATLANTIC RESEARCH CORP. 
ALEXANDRIA, VA. 22314 (703) 354-3400 

FILE NO. 

SHEET OF 

PROGRAM LOCATION 

OTM S/N 

CELL 

RAM 

PROM 

APPLICABLE 
INFORMATION 

(WRITE IN 
OR CIRCLE) 

CODE 

SPEED 

ASVNC I SYNC 

SYN CHARACTER 

STOP BIT 

1.0 • 1.5 • 2.0 

INFO BITS 

5 • 6 • 7 • 8 
PARITY 

NONE,ODD,EVEN 

CONTROL EIA I OFF 

ON·LINE 

TD/RD , TD , RD 
loF'F:t::1N"E" ____ _, 

TERM I MODEM 

MON SIGS I NORMAL 

PATCH CORDS 

CONTROL EIA (V. 24) 

COUNTER ZONE 

INTERRUPTS 

FLAGS 

LATCH 

CONTINUE ON 
OTHER SIDE 



ADDRESS ENTRY : JUMP FILE NO. 

PAGE (CIRCLE ONE) FUNCTION DESCRIPTION/COMMENTS I-+-- SHEET OF 

[i 3 I 2 11 Io i STEP DATA 
FUNC· l-+-TION PROGRAM LOCATION 

riE ff A fi 6 TI 2 l 0 32 I DTM S/N "-
I 

____ " ______________ 

rt T t T T 1 l 
CELL _,/" 

33 ----------
RAM L --------

l 2 34 I PROM 
J_ 

I 3 35 I ADDITIONAL 

J_ 
INFORMATION 

r 4 I (WRITE IN) 
36 

L I 
I 5 
I 37 I 
r 6 38 ! 
L ..i 
I 7 39 

l 
I 8 
I 

40 

r 9 41 r 
i 

f A 42 
J_ 

r B 43 

r c 44 ! 
-l 

\D 45 
l 

I E 
I 

46 

[ F 47 i 
Lt181713J 0 48 l 
[f '"T"Ttl1 49 l 

r 2 50 I "" _/ 

i I 

l 3 51 I 

I 4 52 l 
l 5 53 I 
I 6 
I 54 I 
r 1 55 1 

.l 
r 8 56 l j_ 

l 9 57 I 
I 

IA 58 I 
Is 
I 

59 : 
r c 60 I 
lo 
I 61 I 
r E 62 I 
I F 63 I 

ADDITIONAL REMARKS 

PROGRAM WRITTEN BY: DATE '"<-

COMPANY NAME: TEL. NO. 

ADDRESS: 

FORM NO. TP-139-6-77 
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APPENDIX H 

FUNCTIONS 60-67 MESSAGE CONTENTS (PROM G) 



OM 842A 

FUNCTIONS 60 THROUGH 67 MESSAGES 

THE MESSAGES ARE STORED IN PROM (#842G). FUNCTIONS 60 THROUGH 67 ARE LISTED IN THE 
FOLLOWING PARAGRAPHS FOR PART #842G-001A. BOTH CHARACTERS AND HEXADECIMAL 
EQUIVALENTS ARE SHOWN. 

NOTE 1). WHEN CODES DO NOT USE EIGHT BITS, THE UNUSED BITS MAY BE "STUFFED" WITH 
EITHER "1" OR "O". THE HEXADECIMAL EQUIVALENTS SHOWN IN THE FOLLOWING 
PARAGRAPHS INCLUDE SUCH "STUFFED" BITS. 

2). EACH MESSAGE OF 80 OR 127 CHARACTERS IN LENGTH IS DESIGNED TO BE READABLE 
AND CONTAINS THE SAME WORD STRUCTURE IN ALL CODES. 

3). BRACKETS [] SIGNIFY THE CHARACTER WI LL NOT (NORMALLY) BE DISPLA YEO OR 
PRINTED AS A SYMBOL 

4). SOME EBCDIC CRT DISPLAYS WILL PRESENT NL, CR, LF, AS SYMBOLS (CHARACTERS 
OR PUNCTUATION). REFER TO THE SPECIFIC TERMINAL'S CODE SET WHEN THESE 
ARE ENCOUNTERED. '· 

H..J 
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I ) 

0111 
OICJ/ 

[ ] DENOTES NON PRINT CHAR/CONTRO~ 

FUNCTION 60- 72 PRINT CHARACTER FOX MESSAGE (ASCII) (74 CHARACTERS TOTAL) 

[CR] [LF] T h e (SP) Q u i c k (~) 8 o w 
OD OA 54 68 65 20 51 75 69 63 68 20 42 72 6F 77 

/ <! ·I 

n (SP) F o x (SP) J u m p s (SP) 0 v e 
6E 20 46 6F 78 20 4A 75 60 70 73 20 4F 76 65 72 

(SP) T h e (SP) L a z y (SP) D o g s (SP) 
20 54 68 65 20 4C 61 7A 79 20 44 6F 67 27 73 20 

8 a c k (SM (~) 1 2 3 4 5 6 7 8 9 
42 61 63 68 2E 20 20 31 32 33 34 35 36 37 38 39 

. <P (SP) (SP) T E S T N G 
~ ~ ~ ~ ~ ~ ~ ~ ~ a 

FUNCTION 61 - 80 PRINT CHARACTER MESSAGE (ASCII) (82 CHARACTER TOTAL) 

[CR] [LF] I N T E R S H A K E (SP) A n a 
OD OA 49 4E 54 45 52 53 48 41 4B 45 20 41 6E 61 

1 y z e s (SP) A n d (SP) F n d s (SP) 
6C 79 7 A 65 73 20 41 6E 64 20 46 69 6E 64 73 20 

V o u (SP) D a t a (SP) C o m m u n 

59 6F 75 72 20 44 61 74 61 20 43 6F 60 60 75 6E 

c a t o n s (SP) P o b e m 
oo ~ ~ N oo ~ ~ n ~ ~ n ~ ~ oc ~ oo 

s (SP) F a s t (SP) 1 2 3 4 5 6 7 8 
73 20 46 61 73 74 21 20 31 32 33 34 35 36 37 38 

9 <P 

39 30 

H-5 
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FUNCTION 62-122 PRINT CHARACTER MESSAGE (ASCII) (124 CHARACTERS TOTAL) 

[CR] [LF] N T E R S H A K E (SP) a n 
00 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 4S 20 61 6E 

d 
S4 

(SP) N T E R V E W (SP) J 0 n (SP) 
20 49 4E S4 4S S2 SS 49 4S S7 20 4A SF 69 GE 

Toge the (SP) T o (SP) Q u 

S4 SF 67 6S 74 SB SS 72 20 S4 SF 20 S1 7S S9 

k y (SP) S m u a t e (SP) A n 
SB SC 79 20 SJ 69 SD 7S 6C 61 74 SS 20 41 SE 

(SP) A n a y z e (SP) Y o u (SP) D 
20 41 6E 61 6C 79 7A SS 20 S9 SF 7S 72 20 44 

t a (SP) C o m m u n c a t o 
74 61 20 43 SF SD SD 7S SE S9 63 61 74 S9 SF 

s (SP) P r o b I e m s (SP) 1 2 3 
73 20 SO 72 6F 62 6C 6S 6D 73 21 20 31 32 33 

S 6 7 B 9 <jJ (SP) # & @ I 
3S 3S 37 3B 39 30 20 23 26 40 2F 2D 

FUNCTION S3- BO PRINT CHARACTER MESSAGE {EBCDIC) (B2 CHARACTERS TOTAL) 

[CR] [LF] N T E R S H A 
OD 2S C9 DS E3 CS D9 E2 CB C1 

K E (SP) A 

D2 CS 40 C1 
n 

9S 

20 

c 
63 

d 
64 

a 
61 

n 
6E 

4 
34 

a 
81 

I y z e s (SP) A n d (SP) F n d s (SP) 

93 AB A9 BS A2 40 C1 9S 84 40 C6 89 9S 84 A2 40 

Y o u (SP) D a t a (SP) C o m m u n 

EB 96 A4 99 40 C4 B1 A3 81 40 C3 96 94 94 A4 9S 

c a t o n s (S~ P o b I e m 
89 83 81 A3 89 9S 9S A2 40 D7 99 9S 82 93 SS 94 

s (SP) F a s t (SP) 1 2 3 4 s s 7 8 
A2 40 C6 81 A2 A3 SA 40 F1 F2 F3 F4 FS FS F7 F8 

9 <jJ 

F9 FO 

H-7 
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FUNCTION 64- 122 PRINT CHARACTER MESSAGE (EBCDIC) (125 CHARACTERS TOTAL) 

[NL] [CR] [LF] N T E R S H A 
15 OD 25 C9 D5 El C5 D9 E2 CB C1 

K E (SP) a 
D2 C5 40 81 

n 
95 

d (SP) I N T E R V I E W (SP) J o n 

B4 40 C9 DS El CS D9 ES C9 C5 E6 40 01 96 89 95 

(SP) T o g e t h e r (SP) T o (SP) Q u 
40 El 96 B7 B5 Al BB BS 99 40 El 96 40 DB A4 89 

c k I y (SP) S m u I a t e (SP) A n 

83 92 93 AB 40 E2 89 94 A4 9l B1 Al 8S 40 C1 9S 

d (SP) A n a y z e (SP) Y o u (SP) D 
B4 40 C1 95 B1 9l AB A9 B5 40 EB 96 A4 99 40 C4 

a t a (SP) C o m m u n c a t o 
B1 Al B1 40 Cl 96 94 94 A4 9S 89 Bl 81 Al 89 96 

n s (SP) P o b I e m s (SP) 1 2 l 
95 A2 40 D7 99 96 B2 9l 85 94 A2 5A 40 F1 F2 Fl 

4 s 6 7 B 9 </> (SP) # & @ I 
F4 FS F6 F7 FS F9 FO 40 7B 50 7C 61 60 

FUNCTION 6S- 122 PRINT CHARACTER MESSAGE (EBCD) (127 CHARACTERS TOTAL) 

[UC] I N T E R S H A K E (SP) A N D (SP) 
1C 67 29 l2 6B 2S S2 07 2l 51 6B 40 23 29 OB 40 

I N T E R V I E W (SP) J 0 I N (SP) T 
67 29 l2 6B 25 2A 67 6B 1A 40 61 19 67 29 40 l2 

0 G E T H E R (SP) T 0 (SP) Q U C K 
19 lB 6B l2 07 6B 2S 40 l2 19 40 4S 4A 67 7l S1 

L Y (SP) S M U L A T E (SP) A N D (SP) 
31 46 40 S2 67 49 4A 31 2l 32 6B 40 23 29 OB 40 

A N A L Y Z E (SP) Y 0 U R (SP) [LC] d a 
23 29 23 31 46 26 6B 40 46 19 4A 25 40 1F OB 23 

t a (SP) c o m m u n c a t o n 
32 23 40 73 19 49 49 4A 29 67 73 23 32 67 19 29 

s (SP) p r o b I e m s [UC] (SP) [LC] 1 

52 40 79 2S 19 13 l1 6B 49 52 1C 75 40 1F 20 

3 4 5 6 7 8 9 </> (SP) # & @ I - [NL] 
30 OB 68 5B 38 04 64 54 40 34 43 02 62 01 6D 

2 
10 

H-9 
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FUNCTION 66- 122 PRINT CHARACTER MESSAGE (SELECTRIC) (127 CHARACTERS TOTAL) 

[UC) I N T E R S H A K E (SP) A N D (SP) 
1 C 19 52 02 4A 29 25 26 79 1A 4A 40 79 52 2A 40 

I N T E R V I E W (SP) J 0 I N (SP) T 
19 52 02 4A 29 31 19 4A 75 40 43 45 19 52 40 02 

0 G E T H E R (SP) T 0 (SP) 0 U C K 
45 23 4A 02 26 4A 29 40 02 45 40 58 32 19 7A 1A 

L Y (SP) S I M U L A T E (SP) A N D (SP) 
46 67 40 25 19 61 32 46 79 02 4A 40 79 52 2A 40 

A N A L Y Z E (SP) Y 0 U R (SP) [LC) d a 
79 52 79 46 67 54 4A 40 67 45 32 29 40 1 F 2A 79 

t a (SP) c o m m u n c a t i o n 
02 79 40 7A 45 61 61 32 52 19 7A 79 02 19 45 52 

s (S~ p o b e m s ~Pl 1 2 3 4 
25 40 OB 29 45 76 46 4A 61 25 01 40 20 10 70 04 

5 6 7 8 9 </J (SP) [UC] # & @ [LC] I - [NL) 
08 58 68 38 34 64 40 1 C 70 68 10 1 F 07 37 6D 

FUNCTION 67- 72 PRINT CHARACTER FOX MESSAGE (BAUDOT) (77 CHARACTERS TOTAL) 

[CR) [LF] [LTRS] T H E (SP) 0 U I C K (SP) B R 0 
08 02 1F 10 14 01 04 17 07 06 OE OF 04 19 OA 18 

W N (SP) F 0 X (SP) J U M P S (SP) 0 V E 
13 OC 04 OD 18 10 04 OB 07 1C 16 05 04 18 1E 01 

R (SP) T H E (SP) L A z y (SP) D 0 G [FIGS] I 

OA 04 10 14 01 04 12 03 11 15 04 09 18 1A 1B OB 

[I,. TRS] S (SP) B A C K [FIGS] \SP) (SP) 1 2 3 4 5 
1F 05 04 19 03 OE OF 18 1C 04 04 17 13 01 04 10 

6 7 8 9 </J (SP) (SP) [LTRS] T E S T I N G 
15 07 1A 18 16 04 04 1F 10 01 05 10 06 OC 1A 

NOTE: THE 72- AND SO-CHARACTER MESSAGES HAVE 72 OR 80 PRINT CHARACTERS. 
THE 122-CHARCTER MESSAGES HAVE ABOUT 127 TOTAL CHARACTERS. 

H-11 
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210b 

lP•b 42G-OO I I/ 
~~6-77 wA~~Zi't 

TP-842G-001A 

1000 OL OA ~~ 6b 65 20 51 75 69 63 68 20 42 72 6r 77 
1010 6~ ~O 46 6F 7B 20 4A 7~ 6~ 70 73 20 4F 76 65 72 
1020 ~0 ~4 6b 6~ 20 4C 61 7A 79 20 44 6F 67 27 73 20 

60 1030 42 61 63 6b 2E 20 20 31 32 33 34 35 36 37 38 39 
1040 30 20 2u 54 4~ 53 5L 49 4£ 47 FF FF FF FF FF FF 
1050 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF 
1060 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF 
1C70 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF 
lObO GL OA 49 41:.. 54 4~ 52 53 LB 41 48 45 20 41 6E 61 
1090 6C 79 7A 6~ 73 20 41 6E 64 ~O 46 69 6E 64 73 20 
lOAO 59 6r 75 72 20 44 61 74 61 20 43 6F 6C 6C 75 6E 

61 lC.aO 6':J 63 61 7,;;, 69 6F 6E. 73 20 50 72 6F 62 6C 65 6C 
lOCO 73 2U 46 61 73 74 21 20 31 32 33 34 35 36 37 38 
10~0 39 30 FF ~~ ~F FF FF FF FF FF FF FF rr FF FF FF 
101:..0 FF rr rf FF H rF, rF FF FF FF FF FF FF FF FF FF 
w~o FF ff FF rr FF ~F FF FF FF FF FF FF FF FF FF FF 
1100 OL UA 49 4~ 54 45 52 53 4b 41 46 45 20 61 6E 64 
1110 20 4~ 4£ 54 45 ~2 56 49 45 57 20 4~ 6F 69 6E 20 
1120 ~4 6r 67 o5 74 6b 65 72 20 54 6F 2C SI 75 69 63 

62 1130 cc 6C 79 20 53 c9 6L 7S 6C 61 7L 65 20 Ll 6E 64 
1140 20 41 ~I:. 61 6C 79 7A 65 20 59 6F 75 72 20 L4 61 
1150 74 61 2G 43 6F 6u 6u I~ 6£ 69 63 61 7L 69 6F 6~ 

1160 73 20 ~O 72 6F 62 6C 65 6D 73 21 20 31 32 33 34 
1170 35 36 37 3b 39 30 20 23 26 LO 2F 2C FF FF FF FF 
llbO 15 OL 2~ C9 LS E3 CS L9 ~2 Cb Cl L2 CS 40 Cl 95 
1190 bl ~3 ~b ~9 c5 ~2 LO Cl 9~ b~ 4Q C6 ~9 95 ~4 A2 
llAO ~O Eb 96 A4 99 40 C4 bl A3 bl 40 C3 96 9L 9L A4 

63llb0 95 b9 b3 bl A3 b9 96 95 A2 LQ D7 99 96 62 93 ~5 
llCO 94 AG 40 C6 81 A2 ~3 SA 40 Fl F2 F3 FL FS F6 F7 
llLO fb i9 FG FF rr FF iF rF FF FF Fi FF FF FF FF FF 
11£0 FF ~F FF iF FF FF FF FF FF FF FF FF FF FF FF FF 
llFO Ff FF FF FF FF FF rF FF FF FF FF FF FF FF FF FF 
1~00 15 OL ~~ C9 LS E3 C~ L9 E2 Cb Cl L2 CS 40 bl 95 
1210 64 40 C9 L5 E3 C5 L9 £5 C9 CS E6 40 LI 96 89 95 
12~0 40 ~3 ,6 b7 b~ A3 be 85 99 ~o £3 96 40 Lb A4 b9 

641230 b3 92 93 Ao 40 ~2 89 94 A4 93 bl A3 bS 40 Cl 95 
1240 b4 40 Cl 9~ bl 93 Ab A9 85 40 Eb 96 A4 99 40 C4 
12~0 bl AJ bl LO c3 96 94 94 A4 95 b9 83 &1 A3 e9 96 
1260 95 A2 40 L7 99 96 b2 93 8~ 94 A2 SA 40 Fl F2 F3 
1270 r4 F5 f6 F7 rb F9 FG 4U 7b 50 7C 61 60 FF FF FF 
12bu 1c 67 29 32 6~ 25 s2 01 23 s1 60 LU 23 29 o~ LO 
1290 67 29 32 6~ 25 2~ 67 co IA 40 61 19 67 29 LO 32 
12AO 19 3~ 6b 32 07 60 25 LO 32 19 4Q 45 4A 67 73 51 

651~cu JI 4b 40 ~~ 67 ~9 ~A 31 23 32 6d 40 23 29 Ob 40 
12co 23 ~9 2~ 31 ~6 ~6 6S ~o 46 19 LA 25 40 IF OB 23 
12LO J2 ~J 4U 73 19 ~9 49 'h 29 67 73 23 32 67 19 29 
J~EO ~~ "'O 7~ ~~ 19 13 31 66 49 ~2 JC 75 40 IF 20 10 
12FO 30 Ob 6b ~b 3b 04 64 54 40 J4 43.02 62 01 6C FF 
1300 IC 19 52 0~ 4A <::':J 2~ 26 79 IA ~A ,<;,O 79 52 2A 40 
1310 19 ~~ u~ 4h ~9 31 19 LA 75 40 43 "'s 19 s2 "'0 02 
13~0 4~ ~J 4h 02 26 ~A 29 40 Oc 45 40 Sh 32 19 7A IA 

661330 46 67 40 ~5 19 61 32 46 79 O~ 4A 40 79 52 2A 40 
1340 7':J 5~ 79 46 67 ~L 4A 40 67 45 32 29 40 lF 2A 79 
13~0 02 79 LU 7A ~5 61 61 J<:: 52 19 7A 79 02 19 ~5 52 
1360 2~ 40 06 ~9 4~ 76 L6 4A 61 25 Ol 40 20 10 70 04 
1~70 Ob ~b 6c Jb 34 64 40 IC 70 6~ 10 1F 07 37 6L FF 
l3b.0 Ob U<:: a· 10 J.t. 01 04 17 07 06 OE OF O.ci 19 QA 18 
1390 IJ OC 04 OL lb I~ 04 U~ 07 lC 16 05 04 lb IF. OJ 
13AO UA U4 10 J.t. 01 O.t. 12 03 11 1~ 04 09 lb IA lb O& 

6713!.lO H 05 04 19 03 OC: Or ld IC 04 Q.t. 17 13 01 OA 10 
13CO 1~ 01 lfi lb le U~ 04 IF 10 01 05 10 06 OC IA FF 
13~0 ~~ f~ Ff ff FF ff i~ if FF FF ~F FF F~ FF FF FF 
l~~O ff ~F ~f ff FF fF i~ ~F FF FF F~ fF FF FF FF FF 
13f0 ff fF ff fF FF FF Ff FF FF FF FF FF FF FF Fr FF 



OM842A 

APPENDIX I 

FUNCTION 68 CODE TRANSLATIONS 



EBCDIC TO ASCII 
HEX INPUT HEX OUTPUT SYMBOL HEX INPUT HEX OUTPUT SYMBOL 

00 00 NUL 30 - -
01 01 SOH 31 - -
02 02 STX 32 16 SYN 
03 03 ETX 33 - -
04 - - 34 - -
05 09 HT 35 - -
06 - - 36 - -
07 7F DEL 37 04 EOT 
08 - - 38 - -
09 - - 39 - -
OA - - 3A - -
OB OB VT 3B - -
oc oc FF 3C 14 .DC4 
OD OD CR 30 15 NAK 
OE OE so 3E - -
OF OF S1 3F 1A SUB 
10 10 OLE 40 20 SP 
11 11 DC1 41 - -
12 12 DC2 42 - -
13 13 DC3 43 - -
14 - - 44 - -
15 OD NL 45 - -
16 08 BS 46 - -
17 - - 47 - -
18 18 CAN 48 - -
19 19 EM 49 - -
1A - - 4A - -
1B - - 4B 2E 
1C 1C IFS 4C 3C < 
10 10 IGS 40 28 ( 

1E 1E IRS 4E 2B + 
1F 1F IUS 4F - -
20 - - 50 26 & 
21 - - 51 - -
22 - - 52 - -
23 - - 53 - -
24 - - 54 - -
25 OA LF 55 - -
26 17 ETB 56 - -
27 1B ESC 57 - -
28 - - 58 - -
29 - - 59 - -
2A - - 5A 21 ! 
2B - - SB 24 $ 
2C - - SC 2A * 
20 05 ENO 50 29 ) 

2E 06 ACK 5E 3B ; 
2F 07 BEL 5F - -



EBCDIC TO ASCII 

HEX INPUT HEX OUTPUT SYMBOL HEX INPUT HEX OUTPUT SYMBOL 

60 20 - 90 - -
61 2F I 91 6A j 

62 - - 92 6B k 
63 - - 93 6C I 
64 - - 94 60 m 
65 - - 95 6E n 
66 - - 96 6F 0 

67 - - 97 70 p 

6S - - 98 71 q 

69 - - 99 72 r 

6A 7C : 9A - -
68 2C , 9B - -
6C 25 % 9C - -
60 5F - 90 - -
6E 3E > 9E - -
6F 3F ? 9F - -
70 - - AO - -
71 - - A1 7E -
72 - - A2 73 s 
73 - ,... A3 74 t 

74 - - A4 75 u 
75 - - A5 76 v 

76 - - A6 77 w 

77 - - A7 7B x 

78 - - AB 79 y 

79 5C \ A9 7A z 
7A 3A : AA - -
7B 23 # AB - -
7C 40 @ AC - -
70 27 , AD - -
7E 30 = AE - -
7F 22 

,, AF - -
so - - BO - -
B1 61 a B1 - -
S2 62 b B2 - -
S3 63 c B3 - -
84 64 d B4 - -
85 65 e B5 - -
S6 66 f B6 - -
B7 67 9 87 - -
SB 68 h BB - -
B9 69 i B9 - -
SA - - BA - -
SB - - BB - -
BC - - BC - -
SD - - BD - -
SE - BE - - . -
SF - - BF - -



EBCDIC TO ASCII 
HEX INPUT HEX OUTPUT SYMBOL HEX INPUT HEX OUTPUT SYMBOL 

co 7B { EO 5C \ 
C1 41 A E1 - --
C2 42 B E2 53 s 
C3 43 c E3 54 T 
C4 44 D E4 55 u 
C5 45 E E5 56 v 
C6 46 F E6 57 w. 
C7 47 G E7 58 x 
cs 48 H EB 59 y 

C9 49 I E9 5A z 
CA - - EA - -
CB - - EB - -
cc - - EC - -
CD - - ED - -
CE - - EE - -
CF - - EF - -
DO 1D } FO 30 0 
D1 4A J F1 31 1 
D2 4B K F2 32 2 
D3 4C L F3 33 3 
D4 4D M F4 34 4 
D5 4E N F5 35 5 

' D6 4F 0 F6 36 6 
D7 50 ' p F7 37 7 
D8 51 a FB 38 8 
D9 52 R F9 39 9 
DA - - FA - -
DB - - FB - -
DC - - FC - -
DD - - FD - -
DE - - FE - -
DF - - FF - -



ASCII TO EBCDIC 

HEX INPUT HEX OUTPUT SYMBOL HEX INPUT HEX OUTPUT SYMBOL 
00 80 00 NUL 30 BO FO 0 
01 81 01 SOH 31 B1 F1 1 
02 82 02 STX 32 B2 F2 2 
03 83 03 ETX 33 B3 F3 3 
04 84 37 EOT 34 B4 F4 4 
05 85 2D ENO 35 B5 F5 5 
06 86 2E ACK 36 BG F6 6 
07 87 2F BEL 37 B7 F7 7 
08 88 16 BS 38 BB FB s 
09 89 05 HT 39 B9 F9 9 
OA BA 25 LF 3A BA 7A : 
OB BB OB VT 3B BB 5E ; 
oc BC oc FF 3C BC 4C < 
OD SD OD CR 3D BD 7E = 
OE BE OE so 3E BE GE > 
OF BF OF SI 3F BF GF ? 
10 90 10 DLE 40 co 7C @ 

11 91 11 DC1 41 C1 C1 A 
12 92 12 DC2 42 C2 C2 B 
13 93 13 DC3 43 C3 C3 c 
14 94 3C DC4 44 C4 C4 D 
15 95 3D NAK 45 C5 C5 E 
16 96 32 SYN 46 CG CG F 
17 97 2G ETB 47 C7 C7 G 
18 98 1S CAN 48 cs cs H 
19 99 19 EM 49 C9 C9 I 
1A 9A 3F SUB 4A CA D1 J 
1B 9B 27 ESC 4B CB D2 K 
1C 9C 1C FS 4C cc D3 L 
1D 9D 1D GS 4D CD D4 M 
1E 9E 1E RS 4E CE D5 N 
1F 9F 1F us 4F CF DG 0 
20 AO 40 SP 50 DO D7 p 

21 A1 5A ! 51 D1 DB a 
22 A2 7F " 52 D2 D9 R 
23 A3 7B # 53 D3 E2 s 
24 A4 5B $ 54 D4 E3 T 
25 A5 GC % 55 D5 E4 u 
26 A6 50 & 56 DG E5 v 
27 A7 7D ' 57 D7 EG w 
28 AB 4D ( 5S DS E7 x 
29 A9 5D ) 59 D9 ES y 

2A AA 5C * 5A DA E9 z 
2B AB 4E + 5B DB - -
2C AC 6B 

' 
5C DC EO \ 

2D AD 60 - 5D DD - -
2E AE 4B 5E DE 5F ---, 
2F AF 61 I 5F DF GD -



ASCII TO EBCDIC 

HEX INPUT HEX OUTPUT SYMBOL HEX INPUT HEX OUTPUT SYMBOL 

GO EO - - 70 FO 97 p 

G1 E1 S1 a 71 F1 98 q 

G2 E2 82 b 72 F2 99 r 

G3 E3 S3 c 73 F3 A2 s 
G4 E4 S4 d 74 F4 Al t 

G5 E5 S5 e 75 F5 A4 u 
GG EG S6 f 76 F6 A5 v 
G7 E7 S7 g 77 F7 A6 w 

GS ES 8S h 7S FS A7 x 

G9 E9 89 i 79 F9 AS y 

GA EA 91 j 7A FA A9 z 
GB EB 92 k 7B FB co { 
6C EC 93 I 7C FC GA 
GD ED 94 m 7D FD DO } 
GE EE 95 n 7E FE A1 ~ 

GF EF 9G 0 7F FF 07 DEL 



EBCO TO ASCII 

UPPER CASE UPPER CASE 
HEX INPUT HEX OUTPUT SYMBOL HEX INPUT HEX OUTPUT SYMBOL 

00 20 SP 30 38 , 
01 5F - 31 4C L 
02 - ¢ 32 54 T 
03 28 + 33 43 c 
04 2A * 34 22 " 
05 51 a 35 21 ! 
06 59 y 36 - -
07 48 H 37 5E --, 
08 3A : 38 3E > 
09 40 M 39 50 p 
OA 55 u 3A 58 x 
OB 44 0 38 47 G 

oc 12 PN(OC2) 3C 04 EOT 
OD - - 30 16 IDLISYN) 
OE - - 3E 01 PRE(SOH) 
OF 14 PF(DC4) 3F 7F DEL 
10 3C < 40 20 SP 
11 48 K 41 5F -
12 53 s 42 40 @ 

13 42 B 43 26 & 
14 29 ) 44 38 8 
15 - - 45 71 q 
16 - - 46 79 y 
17 - - 47 68 h 
18 27 I 48 34 4 
19 4F 0 49 60 m 
1A 57 w 4A 75 u 
113 46 F 48 64 d 
1C 5E UC(A) 4C 12 PN(DC2) 
10 08 BS 40 - -
1E - - 4E - -
1F 5C LC(\) 4F 14 PF(DC4) 
20 30 = 50 32 2 
21 4A J 51 6B k 

22 3F ? 52 73 s 
23 41 A 53 62 b 
24 28 ( 54 30 ¢ 

25 52 R 55 - -
26 5A z 56 - -
27 49 I 57 - -
28 25 % 58 36 6 
29 4E N 59 6F 0 

2A 56 v 5A 77 w 

2B 45 E 5B 66 f 

2C 1E RS(DC3) 5C 5E UC(A) 
2D OD NL(CR) 50 08 BS 
2E OA LF 5E - -
2F 09 HT 5F 5C LC(\) 



EBCD TO ASCII 

LOWER CASE LOWER CASE 
HEX INPUT HEX OUTPUT SYMBOL HEX INPUT HEX OUTPUT SYMBOL 

60 31 I 70 33 3 
61 GA j 71 GC I 
G2 2F I 72 74 t 
G3 G1 a 73 G3 c 
G4 39 q 74 23 # 
G5 12 r 75 24 $ 
6G 7A z 76 2C ' 
67 G9 i 77 2E 
G8 35 5 78 37 > 
69 6E n 79 70 p 
GA 76 v 7A 78 x 
GB 65 e 78 G7 g 
GC 1E RS(DC3) 7C 04 EQT 
GD OD NL(CRI 7D 16 IDL(SYNI 
GE OA LF 7E 01 PRE(SOHI 
GF 09 HT 7F 7F DEL 



ASCII TO EBCD 

HEX INPUT HEX OUTPUT SYMBOL HEX INPUT HEX OUTPUT SYMBOL 
00 80 - - 30 BO 54 0 
01 81 3E SOH(PRE) 31 B1 20 1 
02 82 - - 32 B2 10 2 
03 83 - - 33 B3 30 3 
04 84 7C EOT 34 B4 08 4 
05 85 - - 35 B5 GS 5 
OG 8G - - 3G BG 58 6 
07 87 - - 37 B7 38 7 
08 88 50 BS 38 BB 04 8 
09 89 2F HT 39 B9 G4 9 
OA SA GE LF 3A BA 08 : 
OB SB - - 3B BB 30 ; 
oc SC - - JC BC 10 < 
OD SD GD CR(NL) 30 BO 20 = 
OE SE - - 3E BE 38 > 
OF BF - - 3F BF 62 ? 
10 90 - - 40 co 02 @ 

11 91 - - 41 C1 23 A 
12 92 4C DC2(PN) 42 C2 13 B 
13 93 2C DC3(RS) 43 C3 73 c 
14 94 4F DC4(PF) 44 C4 OB D 
15 95 - - 45 C5 6B E 
16 96 30 SYNOD LE) 46 CG 5B F 
17 97 - - 47 C7 3B G 
1S 98 - - 48 CB 07 H 
19 99 - - 49 C9 G7 I 
1A 9A - - 4A CA 61 J 
1B 9B - - 4B CB 51 K 
1C 9C - - 4C cc 31 L 
10 90 - - 40 CD 49 M 
1E 9E - - 4E CE 29 N 
1F 9F - - 4F CF 19 0 
20 AO 40 SP 50 DO 79 p 

21 A1 75 ! 51 D1 45 a 
22 A2 34 " 52 02 25 R 
23 A3 34 # 53 03 52 s 
24 A4 75 $ 54 04 32 T 
25 AS GB % 55 05 4A u 
26 AG 43 & 56 06 2A v 
27 A7 SB I 57 07 1A w 
2B AS 64 ( 5B DB 7A x 
29 A9 54 ) 59 09 46 y 
2A AA 04 * 5A DA 2G z 
2B AB 43 + SB DB - -
2C AC 7G . 5C DC 1F \(LC) 
2D AD 01 - 50 DD - -
2E AE 37 5E DE 1C A(UC) 
2F AF G2 I 5F OF 01 -



ASCII TO EBCD 

HEX INPUT HEX OUTPUT SYMBOL HEX INPUT HEX OUTPUT SYMBOL 

60 EO - - 70 FO 79 p 
61 E1 23 a 71 F1 45 q 

62 E2 13 b 72 F2 25 r 
63 E3 73 c 73 F3 52 s 
64 E4 OB d 74 F4 32 t 

65 E5 6B e 75 F5 4A u 
66 E6 5B f 76 F6 2A v 
67 E7 3B g 77 F7 1A w 
68 ES 07 h 78 FS 7A x 
69 E9 67 i 79 F9 46 y 

6A EA 61 j 7A FA 26 z 
6B EB 51 k 7B FB - -
6C EC 31 I 7C FC - -
60 ED 49 m 70 FD - -
6E EE 29 n 7E FE - -
6F EF 19 0 7F FF 7F DEL 



SELECTRIC TO ASCII 

UPPER CASE LOWER CASE 
HEX INPUT HEX OUTPUT SYMBOL HEX INPUT HEX OUTPUT SYMBOL 

00 20 SP 30 23 # 
01 - - 31 S6 v 
02 S4 T 32 SS u 
03 4A J 33 46 F 
04 24 $ 34 28 ( 

OS 4F 0 3S S7 w 
06 4C L 36 42 B 
07 3F ? 37 SF -
08 2S % 38 2A * 
09 22 " 39 41 A 
OA 4S E 3A 43 c 
OB so p 3B 2C . 
oc 12 PN(DC2) 3C 04 EQT 
OD - - 3D 16 IL(SYN) 
OE - - 3E 01 PRE(SOH) 
OF 14 PF(DC4) 3F 7F DEL 
10 40 @ 40 20 SP 
11 2E 41 21 ! 
12 4E N 42 74 t 
13 2B + 43 GA j 
14 SA z 44 34 4 
1S - - 4S 6F 0 

16 - - 46 6C I 
17 - - 47 2F I 
18 - - 48 3S s 
19 49 I 49 27 . 
1A 48 K 4A 6S e 
1B S1 a 48 70 p 
1C SE UC(A) 4C 12 PN(DC2) 
1D 08 BS 4D - -
1E - - 4E - -
1F SC LC(\) 4F 14 PF(DC4) 
20 - - 50 32 2 
21 4D M S1 2E 
22 58 x 52 GE n 
23 47 G S3 3D = 

24 29 ) S4 7A z 
25 S3 s 55 - -
26 48 H S6 - -
27 S9 y S7 - -
28 26 & S8 36 6 
29 S2 R S9 69 i 
2A 44 D 5A GB k 
28 3A : 5B 71 q 
2C 1E RS(DC3) SC 5E UC(A) 
2D OD NL(CR) 5D 08 BS 
2E OA LF 5E - -
2F 09 HT 5F SC LC(\) 



SELECTRIC TO ASCII 

UPPER CASE LOWER CASE 
HEX INPUT HEX OUTPUT SYMBOL HEX INPUT HEX OUTPUT SYMBOL 

60 31 10R] (1) 70 33 3 
61 GD m 71 76 v 
62 78 l( 72 75 u 
63 67 g 73 66 f 
64 30 </> 74 39 9 
65 73 s 75 77 w 
66 68 h 76 62 b 
67 79 y 77 20 -
68 37 7 78 38 8 
69 72 r 79 61 a 
6A 64 d 7A 63 c 
68 38 ; 78 2C . 
6C 1E RS(DC3) 7C 04 EQT 
60 OD NL(CR) 70 16 IL(SYN) 
6E DA LF 7E 01 PRE(SOH) 
6F 09 HT 7F 7F DEL 



ASCII TO SELECTRIC 

HEX INPUT HEX OUTPUT SYMBOL HEX INPUT HEX OUTPUT SYMBOL 

00 80 - - 30 BO 64 0 
01 81 3E . SOH(PRE) 31 B1 20 1 
02 82 - - 32 B2 10 2 
03 83 - - 33 B3 70 3 
04 84 7C EOT 34 B4 04 4 
05 85 - - 35 85 08 5 
06 86 - - 36 BG 58 6 
07 87 - - 37 B7 68 7 
08 88 50 BS 38 B8 38 8 
09 89 2F HT 39 B9 34 9 
OA 8A 6E LF 3A BA 6B : 
OB 8B - - 3B BB 6B ; 
oc 8C - - JC BC - -
OD 80 60 CR(NL) 30 BO 13 = 

OE SE - - 3E BE - -
OF 8F - - 3F BF 07 ? 
10 90 - - 40 co 10 @ 

11 91 - - 41 C1 79 A 
12 92 4C DC2(PN) 42 C2 76 B 
13 93 2C DC3(RS) 43 C3 7A c 
14 94 4F DC4(PF) 44 C4 2A D 
15 95 - - 45 C5 4A E 
16 96 30 SYNOD LE) 46 CG 73 F 
17 97 - - 47 C7 23 G 
18 98 - - 48 CB 26 H 
19 99 - - 49 cg 19 I 
1A 9A - - 4A CA 43 J 
1B 9B - - 4B CB 1A K 
1C 9C - - 4C cc 46 L 
1D 90 - - 40 CD 61 M 
1E 9E - - 4E CE 52 N 
1F 9F - - 4F CF 45 0 
20 AO 40 SP so DO OB p 

21 A1 01 ! S1 01 SB a 
22 A2 49 " S2 02 29 R 
23 A3 70 # 53 03 2S s 
24 A4 04 $ S4 04 02 T 
25 AS 08 % 55 05 32 u 
26 A6 68 & 56 06 31 v 
27 A7 - - 57 07 75 w 
28 AB 34 ( 58 08 62 x 
29 A9 64 ) S9 09 67 y 

2A AA 38 * SA DA 54 z 
2B AB 13 + 5B DB - -
2C AC 38 ' SC DC 1F \(LC) 
2D AD 37 - SD DD - -
2E AE S1 SE DE 1C A(UC) 
2F AF 07 I 5F OF 37 -



ASCII TO SELECTRIC 

HEX INPUT HEX OUTPUT SYMBOL HEX INPUT HEX OUTPUT SYMBOL 

so EO - - 70 FO OB p 

S1 E1 79 a 71 F1 SB q 

S2 E2 7S b 72 F2 29 r 

S3 E3 7A c 73 F3 25 s 
S4 E4 2A d 74 F4 02 t 
SS ES 4A e 75 F5 32 u 

SS ES 73 f 7S F6 31 v 
S7 E7 23 g 77 F7 75 w 
68 ES 2S h 78 FS 62 x 

S9 E9 19 i 79 F9 67 y 

SA EA 43 j 7A FA 54 z 
GB EB 1A k 7B FB - -
6C EC 46 I 7C FC - -
60 ED 61 m 70 FD - -
GE EE 52 n 7E FE - -
6F EF 45 0 7F FF 7F DEL 
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