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Abort

Address
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Bit
Block
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TERMS AND DEFINITIONS

A frame level function invoked by sending a primary or
secondary station causing the recipient to discard (and
ignore) all bit sequences transmitted by the sender since
the preceding flag sequence.

A character or characters used to define a specific device
or cluster controller.

The sequence of eight bits immediately following the
opening flag of a frame identifying the secondary station
sending (or designated to receive) the frame.

A character set containing both letters and numerals.

A variable or constant immediately following a COMBASIC
instruction. The instruction and argument combine to form
the COMBASIC statement.

A characteristic of the display field, such as intensified,
highlight, protected, or unprotected.

The number system with a base of two.
A code using two distinet characters, "0" and "1".

A data link control procedure which uses character
synchronization.

A binary digit.
A set of consecutive characters handled as a unit.
A mistake in the design of the program.

A group of eight binary digits of bits normally operated
upon as an entity.

Data provided to the called terminal for call set-up;
information such as process identification and passwords.

Packets used in the establishment and clearing phases of a
call.

That section of ENCORE memory dedicated to the storage
of transmit and receive data and interface status of that
data.

A teletype operation causing the next character to be
printed at the left margin.
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Central Processing Unit
Character

Circuit Switching
Cluster

Command

Command Frame
Command Set

Compile

Constant

Control Field

Conversational Program

Cyelic Redundancy Check
(CRC)

Xxxiv

TERMS AND DEFINITIONS (Cont'd)

That part of a computer system that controls inter-
pretation and execution of instructions.

A single letter, numeral, or symbol used to represent
information.

A method of communications where a connection between
calling and called stations is established on demand for
exclusive use of the circuit until the connection is released.

Two or more devices sharing the same controller.

The content of the control field of a command frame sent
by the primary instructing the addressed secondary to
perform some specific function.

All frames that may be transmitted by the primary station
are referred to as command frames.

A list of operator entered keyboard commands that provide
for mode select and edit capability.

To create an object (binary coded) program from a program
written in the source (COMBASIC) language.

Numeric argument used, but not changed by the program.

The sequence of eight bits immediately following the
address field of a frame. The content of the control field
is interpreted as follows: a) by the receiving secondary,
designated by the address field, as a command instructing
the performance of some specific function; b) by the
receiving primary, as a response from the secondary,
designated by the address field, to one or more commands.

A program interacting dynamically with on-line operators.

A block checking the method in which the numeric binary
value of a block is divided by a constant divisor. The
quotient is discarded and the remainder serves as a block
check sequence (BCS). The transmitting station calculates
and transmits the BCS; the receiving station compares the
transmitted remainder to its own computer remainder and
finds no error if they are equal.
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TERMS AND DEFINITIONS (Cont'd)

Data Circuit - Terminating
Equipment (DCE)

Data Terminal Equipment
(DTE)

Debug
Diagnostic

Execute

Flag Sequence

Flowchart

Flow Control Packets

Frame

Frame Check Sequence (FCS)

Frame Level Logical Interface

Full Duplex

Half Duplex

High-Level Data Link Control
(HDLC)

The equipment installed at the user's premises which
provides: a) all the functions required to establish,
maintain, and terminate a connection; b) the signal
conversion and coding between the data terminal equip-
ment (DTE) and the common carrier's line, e.g., data set,
modem. DCE may be further interpreted as the network
side of the DTE/DCE interface.

Any piece of equipment at which a communications path
begins or ends, i.e., the complete user's installation.

To detect, locate, and correct program errors.

Pertaining to the detection and isolation of a system mal-
function.

To carry out an instruction or run a program.

The unique sequence of eight bits (01111110) which delimits
the beginning and ending of a frame.

A graphical representation of the operation required to
execute a program.

Packets used to control the flow of data on a logical
channel between the terminal and network.

The sequence of contiguous bits, bracketed by and including
beginning and ending flag sequences. A valid frame
contains at least 32 bits between flags and contains an
address field, a control field, and a frame check sequence.
A frame may or may not include an information field.

The field immediately preceding the ending flag of a frame
containing the bit sequence that provides for the detection
of transmission errors by the receiver.

The Frame Level Logical Interface is involved in the
administration of the physical link between the terminal
and the network node.

A communications channel capable of transmitting and
receiving simultaneously.

A communications channel capable of transmitting and
receiving but only in one direction at a time.

Bit-oriented data link control procedure presently under

discussion by the International Organization for Stan-
dardization (ISO).
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Information Field

Initialize

Instruction

Interrupt Procedure

Invalid Frame

Object Program

Octet

Packet

Packet Level Logical Interface

XXXvi

TERMS AND DEFINITIONS (Cont'd)

The sequence of bits occurring between the last bit of the
control field and the first bit of the frame check sequence.
The information field contents are not interpreted at the
frame level.

To start at the beginning, setting addresses, counters, and
switches to zero or some other prescribed starting point.

That part of the COMBASIC statement describing the
operation to be performed.

A procedure which allows a DTE to transmit signalling data
on a virtual circuit without following the flow control
procedures applying to data packets.

A sequence of bits, following the receipt of an apparent
beginning flag sequence that either: a) is terminated by an
abort sequence, or b) contains less than 32 bits before an
apparent ending flag sequence is detected.

ASCII or EBCDIC code, etc., used in communications with
a computer, terminal, etec..

Logieal channels exist between the packet terminal and the
network node and identify the permanent or switched

virtual circuit.

The data cartridge or disec which stores large amounts of
data readily accessible to capture memory.

A message is the basic unit of interprocess information
transfer and consists of control information and process
data.

The binary coded program which is stored in the object
buffer and output after translation from the source
language.

A group of eight digits. Synonymous with byte.

A packet is the basic transmission unit on an access data
link and consists of a packet header and a data field.
Communication between the user and the Datapac Network
takes the form of packets.

The Packet Level Logical Interface specifies the manner in
which calls are established, maintained, and cleared and
how user data and control information are structured into
packets.



Packet Switching

Packet Terminal

Physical Interface
Poll

Primary

Protocol

Ready State

Reset Procedure

Response

Response Frame

Restart Procedure

Secondary
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TERMS AND DEFINITIONS (Cont'd)

The transfer of data by means of addressed packets
whereby the network bandwidth is only oecupied for the
duration of transmission of the packet. The channel is then
available for the transfer of other packets. In contrast
with circuit switching, the data network may determine the
routing during, rather than prior to, the transfer of a
packet.

A packet terminal is a terminal which communicates with a
network circuit over which only data, reset, interrupt, and
flow control packets can flow.

The physical connection between DTE and DCE.

An interrogation process to determine if a specific device
or any device in a cluster has data to send.

That portion of the station responsible for control of the
data communication link. The primary generates com-
mands and interprets responses. Specific responsibilities
assigned to the primary include: a) initialization of (data
and control) information interchange; b) organization and
control of data flow; e¢) retransmission control; and d) all
recovery functions at the link level.

A formal set of conventions governing the format and
control of inputs and outputs.

A DTE has at least one logical channel. The ready state is
assumed when there is no call in existence on that channel.

A procedure which allows a DTE to reinitialize the flow
control procedure on a virtual circuit and, in so doing, to
remove all data and interrupt packets which may be in
transit at the time of resetting.

The content of the control field of a response frame
advising the primary with respect to the processing by the
secondary of one or more command frames.

All frames that may be transmitted by a secondary station
are referred to as response frames.

A procedure which allows a DTE to simultaneously clear all
its switched virtual circuits and reset all its permanent
virtual circuits (see definition of reset procedure).

That portion of a station responsible for performing link

level operations, as instructed by the primary. A secondary
interprets commands and generates responses.
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TERMS AND DEFINITIONS (Cont'd)

Selection

Single Access Packet Terminal

Source Program

Stored Program

Unnumbered Commands

Unnumbered Responses

A selection process is used to determine if a specifie
device can receive data.

Such a terminal is capable of handling only a single virtual
circuit at a given time and is authorized by the network to
do so.

A program written in COMBASIC and stored in the source
buffer.

A program written in COMBASIC and stored in nonvolatile
battery supported memory (storage).

The commands that do not contain sequence numbers in the
control field.

The responses that do not contain sequence numbers in the
control field.

Variable A symbol whose value changes during execution of a
program.
ABBREVIATIONS
ACUI ASCII Communication Interface Unit
ASCII American Standard Code for Information Interchange
ASYNC Asynchronous
BASIC Beginners All-Purpose Symbolic Instruction Code
BCS Block Check Sequence
BERT Bit/Block Error Rate Test
BSC Character Oriented
CAL? Call Request/Incoming Call
CAL! Call Accept/Call Connected
CCITT International Telegraph and Telephone Consultive Committee
CERT Character Error Rate Test
CLR? Clear Request/Clear Indication

xxxviii



CLR!
CMDR
COMBASIC
CPU
CRT
CTRL
CTS

DA
DCD
DCE
DICOL
DISC
DLE
DM
DMA
DTE
DTR
DSR
EBCDIC

FCs
FDUX
HDLC
HDUX
IC

ABBREVIATIONS (Cont'd)

Clear Confirmation

Command Reject
Communications BASIC

Central Processing Unit

Cathode Ray Tube

Control

Clear to Send

Device Address

Data Carrier Detect

Data Communications Equipment
Digitech Communications Language
Disconnect

Data Link Escape

Disconnect Response Mode
Direct Memory Access

Data Terminal Equipment

Data Terminal Ready

Data Set Ready
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Extended Binary Coded Decimal Interchange Code

Electronies Industry Association
Final Bit (secondary)

Frame Check Sequence

Full Duplex

High-Level Data Link Control
Half Duplex

Incorrect Control Field (frame level)
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ABBREVIATIONS (Cont'd)
ID Identification
INT? Interrupt
INT? Interrupt Confirmation
INFO Information Frame
I0 Input/Output
IP Incorrect Packet Identification (packet level)
LAP Link Access Procedure
LAPB Link Access Procedure, Balanced
LCN Logical Channel Number
LCGN Logical Channel Group Number
LRC Longitudinal Redundancy Check
N(R) Transmitter Receive Sequence Number
NRZI Non-Return-to-Zero-Inverted
N(S) Transmitter Send Sequence Number
NSS N(S) Sequence error (frame levle)
NUM Numerie
oTC Octet Count
P Poll Bit (primary)
PAR Parity
P/F Poll/Final Bit
P(R) Packet Receive Sequence Number
P(S) Packet Send Sequence Number
RAM Random Access Memory
REJ Reject
RLSD Receive Line Signal Detect
RNR Receiver Not Ready

XXXX



ROM
RR
RSR?
RSR!
RST?
RST!
RTS

SABM
SARM
SDLC
SID
SPA

SSA
STX
SYNC
TFO
TMO

UA

V(R)

v(S)
XI0

ABBREVIATIONS (Cont'd)

Read Only Memory

Receiver Ready

Reset Request/Reset Indication
Reset Confirmation

Restart Request/Restart Indication
Restart Confirmation

Request to Send

Supervisory Command/Response
Set Asynchronous Balance Mode
Set Asynchronous Response Mode
Synehronous Data Link Control
Station Identification Device
Station Poll Address

Signal Quality

Station Select Address

Start of Text

Synchronous

Too Few Octets

Too Many Octets

Unnumbered Command/Response
Unnumbered Acknowledge
Microprocessor

Receive Variable

Send Variable

External Input/Output
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CHAPTER 1
INTRODUCTION

1. GENERAL

1.01 Recent advancements in technology and the need to efficiently transmit and receive
enormous amounts of data has created a unique environment where highly complex data
networks and communications protocols have evolved. Network analysis in this environment
requires the use of sophisticated diagnostic instruments which can be used for software
development and network performance measurement. These instruments must be portable,
easy to use, and fully programmable in order to isolate problems effectively and to minimize
downtime. DIGITECH's ENCORE 200 is such an instrument. Its major features include the
following:

e Three levels of operation to accommodate any user regardless of programming
experience.

e  Fully programmable in multiple languages.

e Complete repertoire of monitor/interactive diagnostic programs accessed by a menu
driven operating system.

e Comprehensive X25/X75 diagnostic capabilities.
e Self diagnosties including power-up tests and error messages.
e Fully compatible with PACER-103 and ENCORE 100.

e Unlimited program and data storage using dual sided double density 5% inch
diskettes.

e Authentic full ASCII terminal-style keyboard.

e Dynamic allocation to object, source, and capture memories.

e Automatie program execution on power-up.

o 26 user defined function keys.

e Remote control of slave ENCORE.

e Off-line load and dump of programs/data.

o Real time clock for event trigger and time stamp.
1.02 To accomodate a broad range of "user expertise", the ENCORE may be operated in any
one of three levels. Level-1, generally appealing to the nonprogramming field technician, is a
menu driven system that retrieves and executes programs from a resident library. Level-2, for
the DICOL (DIGITECH COmmunications Language) user, makes the PACER-103 upward

compatible with the ENCORE. Level-3 allows the user to write custom programs, a technique
proven to be invaluable in the development of communications system software.

Page 1-1
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1.03 The ENCORE is capable of executing user designed programs which permit operation as
an intelligent monitor or interactive simulator of network components (DTE or DCE). The
integration of many functions under the control of a single program makes the ENCORE a very
powerful and versatile instrument for solving complex data communications problems quickly
and easily. User designed programs are written in two languages: DICOL and COMBASIC.
DICOL is a high order language developed by DIGITECH for use with the PACER-103. It
consists of a series of 2-digit codes representing a variety of instructions used in programming
the PACER. The ability to write and execute DICOL programs in Level-2 makes PACER
upward compatible with the ENCORE 200. COMBASIC (COMmunications BASIC) is an
enhanced form of Dartmouth BASIC developed by DIGITECH for use in the ENCORE 100. 1t is
the same language used in Level-3 of the ENCORE 200, making both of these units fully
compatible. Both DICOL and COMBASIC programs can be edited on the ENCORE 200 and
stored in nonvolatile program memory or on disc for later recall and edit or execution.

1.04 The ENCORE is provided with a complete repertoire of nearly 100 programs. These
include the programs used in Level-1, which can be modified and executed independently, and
several utilities which are only accessed in Level-3. This extensive library of programs allows
the ENCORE to immediately begin diagnosing network problems. Execution of selected
programs permits intelligent monitor and recording of data and interface status on a network
employing interval counters, timers, triggers, and alarms. Under program control, the
ENCORE can simulate an interactive network component, it can be used to isolate (on-site)
the device and link and subsequently test the network or device hardware and software. This
interactive capability also allows Original Equipment Manufacturers to develop and test new or
custom devices, systems, protocols, and networks before implementation in the user's
environment. Other programs in the library can be used to optimize a network by measuring
the efficiency and initialization of various links, measuring such parameters as response time,
line utilization, and error performance.

1.05 A comprehensive X25/X75 applications package can be supplied as an option to ENCORE
200. It is a disc based menu driven operating system providing both monitor and interactive
capabilities. User written scenarios may be executed in the active modes while the passive
modes permit real time monitor, capture, and display of both packet and frame level
information.

1.06 Self diagnosties are an important part of any microprocessor based test instrument and
ENCORE 200 is no exception. During power-up, for example, the ENCORE performs a series
of tests to determine the operational capability of the unit and displays a message to the user
indicating that the unit has either completed or failed the test. In addition, there are more
than 30 different error messages which alert the user to illegal procedures or failures within
the system.

1.07 The ENCORE 200 maintains the same disc based operating system used in the ENCORE
100, and is therefore fully compatable with the ENCORE 100 and the PACER-103. From the
user's point of view, all three levels of operation are identical for both units. Both program
and data discs are fully interchangeable. DICOL and COMBASIC programs written on the
PACER-103 or ENCORE 100 may be transferred to and edited or executed by the ENCORE
200 and vice versa.

1.08 A single 5% inch dise drive provides the ENCORE 200 with up to 240K bytes of
permanent program and data storage on a single dual sided double density diskette. Additional
diskettes expand the storage capabilities and permit easy upgrade for X25/X75 and SNA
applications. A complete series of disc related commands and utility programs allow the user
to format and copy diskettes as well as transfer programs and data from diskette to solid state
memory and vice versa.
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1.09 An authentic terminal-style ASCII keyboard provides the ultimate in tactile feedback and
is further enhanced by audible verification of each keystroke. The large nonglare keys are
labeled with both ASCII character and control legends. Additional keys provide control of the
cursor and special ENCORE functions.

1.10 Dynamic memory allocation allows the user to assign specific amounts of source, object,
and capture memory manually or automatically. This permits the most efficient use of all
memory and the reallocation of memory to fit the needs of individual programs as they are
executed. Up to 21.75K may be allocated to the object and capture memories; up to 18K may
be allocated to source.

1.11 A unique feature of the ENCORE is its ability to execute any stored program on power-
up. The power-up assignment may include the name of the program to be executed along with
appropriate memory allocation or other command sequences. This assignment is executed
immediately following the self test diagnostics performed whenever the unit is turned on.
Execution of the power-up sequence eliminates the need for operator intervention and permits
instant diagnostics of the circuit under test.

1.12 Up to 26 user defined functions of up to 16 keystrokes each may be written to
significantly reduce the total keystrokes required for repetitive entries. As an example, two
keystrokes, (w]=] could perform the same function as typing EDIT(=ws] LIST(sw]. Each
function may include any combination of keystrokes for command entry or program execution.

1.13 Remote control of a slave ENCORE is accomplished in Level-1 by simple menu selection.
The physical connections are made via the RS-232 compatible XIO ports. Once the
master/slave is established, the slave ENCORE responds to commands entered via the master
ENCORE's keyboard. The contents of the slave screen are viewed at the master ENCORE
through the use of the y , and keys which transfer the contents of the slave screen to
the master, stops the transfer, and exits the Master/Slave Mode, respectively.

1.14 Off-line program load and dump is accomplished in the Edit Mode. Using the LOAD and
DUMP commands, the ENCORE is capable of transferring programs to or from another
ENCORE, PACER, or other recording device. The transfer occurs at the RS-232 compatible
XIO port at any one of 16 speeds up to 19.2kbps. Programs are always input or output in
ASCII. In addition, the ENCORE can also off-line dump captured data to another device via
the XIO port. This is acecomplished under Level-1 program control. Data is always output in
the same language as it was captured.

1.15 The real time clock is a convenient means of triggering and time stamping events. It can
be used to initiate or terminate tests at a specific time, conduct tests for a specific duration,
and record the data and time at which a specific event occurs. It is extremely useful in
diagnosing problems that reoccur at regular intervals.

2. USING THE MANUAL

2.01 This manual contains information required for the operation, programming, and operator
maintenance of the Data Network Diagnostic Monitor/Simulator, ENCORE 200. The manual is
separated into nine chapters.

2.02 Chapter 1 is a brief introduction to the ENCORE 200. It covers the unit's major features
and provides the reader with a quick glance at the ENCORE's overall capabilities.
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2.03 Chapter 2, Unpacking and Inspection, provides the user with the information required for
unpacking, installation, and inspection of the unit upon receipt. Since the unit is portable and
designed for desk top use, installation is minimal. Ilustrations included in this chapter give
overall dimensions and show rear panel connections for ac power and for interface with the
RS-232 circuit.

2.04 Chapter 3, Product Description, is a more detailed description of the ENCORE 200
including design philosophy, architecture, basic configuration, options, and hardware controls.
These controls are detailed using full page photographs of the front and rear of the unit.

2.05 Chapter 4, Initial Set-Up and Operation, contains information of particular value to the
first time user. It includes the instructions required for power-up and gives examples of
operation in Level-1, Level-2, and Level-3.

2.06 Chapters 5, 6, and 7 detail operation in Level-1, Level-2, and Level-3, respectively.
These chapters cover software control of the ENCORE, use of all command and operating
modes, and how to write programs in DICOL and COMBASIC.

2.07 Chapter 8 is devoted to operation of the ENCORE in an X25/X75 environment. It
includes a discussion of X25/X75 requirements at both the frame level and packet level and
how the ENCORE operates as a monitor or interactive simulator while adhering to these
requirements. The optional X25/X75 operating capability is provided as a result of highly
developed applications software.

2.08 Chapter 9 includes operator maintenance procedures and troubleshooting tips. It also
provides the information necessary to obtain applications assistance and additional training.

2.09 There are six appendices included at the end of the manual. They contain detailed
equipment specifications, a complete description of both DICOL and COMBASIC instruction
sets, X25/X75 scenario and link test instructions, control graphies and code charts, and
programming worksheets.

Page 1-4
4 Pages



PUB. NO. 810-00184A
Issue 1, August 1982
CHAPTER 2
UNPACKING AND INSPECTION

1. GENERAL

1.01 This chapter covers environmental considerations, unpacking and handling, inspection,
safety precautions, cleaning, storage, and the installation of the ENCORE. Also included are
the pin assignments for the RS-232C interface used to access the circuit under test via the 10
port and external peripherials via the XIO port.

2. ENVIRONMENTAL CONSIDERATIONS

2.01 In most geographical locations, the normal heating and ventilating facilities for personnel
will provide a favorable environment for operation of the instrument. All performance
specifications are met when operating at temperatures within the range of +5 to 50 C at a
relative humidity of 20 to 80%.

3. UNPACKING AND HANDLING

3.01 When shipped from the factory, the ENCORE and its accessories are packed in a single
cardboard carton using foam packing to absorb shock and vibration. The shipping weight,
dimensions, and contents of the standard configuration are given in Table 2-1. Upon receipt,
unpack the carton and verify its contents.

NOTE: Orignial packing material should be preserved for use in repacking and shipping.

TABLE 2-1

PACKING DATA

Shipping . .

Weight Dimensions Contents Qty

45 1bs. 13 in. x 23% in. x 24 in. STANDARD
ENCORE 200 1
Program Disc, Levels 1, 2, and 3 1
Program Dise, blank 1
T-Box 1
Auxiliary Interface Cable 1
Power Cord 1
Technical Manual 1
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3.02 If the instrument is to be shipped to DIGITECH for service or repair, contact DIGITECH
for scheduling information. In any correspondence, identify this instrument using both the
serial number and the product number of the ENCORE and the options included (see Chapter
3).

3.03 Repack the instrument using the original packing material or wrap the instrument in
heavy paper or plastic before placing it in the container. Place packing material all around the
sides of the instrument. Seal the shipping container with strong tape or metal bands and mark
it "DELICATE INSTRUMENT", ete.. See the Warranty on the last page of this manual for
additional information.

4. INSPECTION

4.01 The ENCORE was carefully inspected both mechanically and electrically before
shipment. It should be physically free of mars or scratches and in perfect electrical order upon
receipt. After unpacking, inspect the equipment for signs of damage incurred during shipment.
If the instrument has been damaged, notify the carrier immediately.

5. SAFETY PRECAUTIONS

5.01 Some of the voltages required for operation of the ENCORE may present a hazard to the
operator if he fails to exercise reasonable care when handling the equipment. The unit should
be properly grounded and any internal maintenance should be performed by qualified personnel.

6. CLEANING

6.01 Cleaning of the ENCORE is usually required at least every four months. The outside
front panel and other exposed surfaces are cleaned with mild soap and water. An air hose
provides a satisfactory means of cleaning hard-to-reach areas.

7. STORAGE

7.01 When stored, the ENCORE should be repacked in its original carton using the same
packing material. The area should be cool and dry. Temperature should not exceed the limits
given in Appendix A.

8. INSTALLATION
A. Placement

8.01 Installation of the ENCORE is fairly straight forward. Since the unit is designed for desk
top use, find a suitable location, make ac power and interface connections as detailed in
Figures 2-1 and 2-2, and proceed to "power-up" the unit as described in the Initial Operating
Procedure in Chapter 4.

CAUTION: Always remove the dise when turning power on or off.
B. Power Requirements

8.02 The ENCORE is designed for worldwide installation. A rear panel voltage selecting
switch eliminates the need for internal wiring changes when switching from a 95 to 130 or 190
to 260 Vac power source. A 4 amp S/B fuse (092-00154) or Littlefuse 3AG 313004 is used for
95-130 Vac operation and a 2 amp S/B fuse (092-00022) or Littlefuse 3AG 313002 for 190-260
Vac operation. The fuse is located on the rear panel shown in Figure 2-2.
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CHAPTER 3

PRODUCT DESCRIPTION

1. GENERAL

1.01 This chapter provides the user with a physical description of the ENCORE, Figure 3-1,
including its major components. It also discusses design philosophy and system architecture
including an overall system block diagram. In addition, the standard equipment configuration
is established and options are defined.

1.02 Physical controls are detailed through the use of full page photographs which are keyed
to an explanation of specific connectors, switches, ete..

Fig. 3-1 ENCORE 200
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2. THREE LEVELS OF OPERATION

2.01 Level-1 is a disciplined test procedure with a directory of test programs that reside on
dise. No programming is required. The operator simply enters a number, sets IO parameters,
and executes the program by selecting it from one of the Level-1 Menus. These programs,
sequenced into monitor and simulation functions, can be added to by the user or by DIGITECH
at the user's request. The Level-1 Operating System is located on the program disc supplied
with each ENCORE.

2.02 Level-2 uses DICOL, a high order programming language designed for DIGITECH's
PACER-103. This language is used for interface control and data manipulation and is widely
accepted in the data communications industry as a simple, easy to use diagnostic language. All
programs designed for use with the PACER are upward compatible with the ENCORE 200. The
Level-2 Operating System is located on the same program disc as Level-1.

2.03 Level-3 incorporates a form of BASIC (Begmners All purpose Symbolie Instruction Code)
enhanced by DIGITECH to simplify its use and improve its relevancy to communications. This
new language, hereafter referred to as COMBASIC (COMmunications BASIC), provides the user
with a powerful and easy to use means of designing comprehensive and otherwise complicated
programs. The Level-3 operating system is contained within the ENCORE's Read Only Memory
(ROM).

3. DESCRIPTION

3.01 ENCORE is a rugged, portable, self-contained data communications diagnostic test set
employing the latest techniques in microprocessor based integrated circuit design. The unit
measures approximately 7 7/8 inches high, 18 1/4 inches wide, and 18 1/4 inches deep. It
ineorporates an image-enhanced CRT, a 5z inch floppy dise drive, and full ASCII keyboard.

3.02 While operating as an intelligent Monitor or Simulator, ENCORE provides the operator
with a view of real time data on an integrai 7 inch CRT (Cathode Ray Tube). It analyzes
communications problems and isolates troubles to specific network components by taking
control of the RS-232C interface and simulating system hardware and software.

3.03 While executing passive monitor programs, ENCORE allows the operator to view
transmit or receive data and selectively load data in RAM (Random Access Memory). These
types of programs are used to detect poll or select sequences and monitor terminal response
while ignoring less significant transmissions. ENCORE will also detect the status of given
interface leads and audibly alert the operator upon recognition of a specific event (high-low
control lead, parity error, time out, ete.).

3.04 When executing a program that actively simulates a network component, ENCORE may
transmit data and clock signals while controlling the state of specified interface leads. It can
also transmit and receive pseudorandom patterns for character error rate and block error rate
testing; and it can calculate, transmit, and compare block or frame check sequences.

A. Primary Display

3.05 The Primary Display is a 7 inch CRT using an 8 x 16 dot matrix. This matrix permits
display of 7 or 14 lines of 32 or 64 characters and provides display of control character
mnemonics and HEX pairs while maintaining character registration. Displayed data may be
converted to a HEX or binary representation through the use of COMBASIC subroutines. Data
is normally displayed using a 128 character ANSI/ASCII repertoire with two character
mnemonics for all control symbols. Send and receive data are displayed as normal and reverse
video, respectively. Normal video appears as white characters on a black background.
Reverse video is the opposite; black characters on a white background. Half intensity

Page 3-2



DESCRIPTION

subcharacters are used to identify such characteristics of the data as parity errors, block
check characters, flag bytes, ete.. The cursor, a blinking white rectangle, indicates the
current writing location on the CRT in all operational modes. The maximum capacity of the
CRT memory including half-intensity subcharacters (attributes) is 4 096 bytes. Information
displayed on the CRT originates at the keyboard, RS-232 interface (DCE or DTE data), and
capture or program memory.

B. Real Time Display

3.06 The Real Time Display is an interface monitor using LED's (Light Emitting Diodes) to
indicate the status of each control, data, and timing lead. The display is located to the right
of the CRT, above the disc drive. Red LED's indicate the on (illuminated) or off (not
illuminated) state of control leads. Tristate LED's are used to indicate the mark (green), space
(red), or quiescent (not illuminated) state of data and timing leads.

C. Dise Drive

3.07 The Disc Drive uses a 5% inch mini diskette as the permanent storage media and is
located below the Real Time Display. The ENCORE can record data and the status of six EIA
control leads (eircuits) or the attribute byte. The same type of information, if stored in RAM,
may be transferred to the disc for a permanent record. The dise may also be used to store
programs and to load these programs into the ENCORE's own nonvolatile storage buffer
(program memory). The Disc Drive records data and status bytes at speeds up to 9 600 bps
operating FDUX. The data storage capacity of the disc is at least 240K bytes (8-bit).

D. Memories

3.08 The ENCORE employs up to 128K of memory which is considered either system or bulk
memory. Although the precise allocation of memory is quite complicated, it can be assumed
for this discussion that the System and Bulk memories are each comprised of 32K of ROM
(Read Only Memory) and 32K of RAM (Random Access Memory). The System ROM contains
the software required for operation of the main processor including langauge ROM's, system
configuration ROM's, etc.. System RAM includes up to 26 624 bytes of memory which are
dynamically allocated to the source, object, and capture memories. The amount of memory
allocated to each of these is established by the operator while in the Memory Allocation Mode
as discussed in Chapter 7.

E. Keyboard

3.09 The ENCORE keyboard is a 76 array with a 56 key trimode touch typing area (main
array), a 15 key control cluster to the right of the main array, and a 5 key special functions
cluster to the left of the main array. The keyboard employs "n" key rollover protection and
multiple key inhibit. In addition, up to 26 keys may be assigned to User Defined Functions
greatly simplifying repetitive entry of large or multiple word commands.

F. Interface

3.10 The ENCORE is supplied with an RS-232/V.24 Interface for use with the Unit Under Test
(UUT). Separate interface parameters may be established for both transmit and receive
functions. This allows the user, for example. to transmit data at one speed while receiving it
at another. Other standard interface provisions include scope SYNC and VIDEO (RS-375)
outputs and an External IO port, which are detailed later in this chapter.
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3.11 The RS-232 Interface connects ENCORE to the interchange circuit using one or both of

the 25-pin D connectors (one male, one female).

A pull to unlock miniature toggle switch

allows the operator to loopback data for self-test purposes. Table 3-1 defines each pin of the
RS-232 interchange circuits.

TABLE 3-1

RS-232 INTERFACE PIN ASSIGNMENT

RS-232 CIRCUIT

ENCORE CIRCUIT

BY MODE (3)
PIN EIA CCITT SIG LED CONTROL OUTPUT
NUMBER DESIG  CKT DESCRIFTION SOURCE DispLAY NPUT DTE DCE
1 AA 101 Protective ground - (1X5) (1X5) 1Xs) (1X5)
2 BA 103 Transmitted data (10) DTE Red/green BR T BR
3 BB 104 Received data (10) DCE Red/Green  BR(2) BR(2) T
4 CA 105 Request to Send, RTS (8X4) DTE Red BR T BR
H) CB 106 Cleer to Send, CTS (8X9) DCE Red BR BR T
6 CcC 107 Data Set Ready, DSR (8X9) DCE Red - - T
7 AB 102 Signal ground = Red(1)(5) (1X(5) (1X5) (1X5)
8 CF 109 Receive Line Signal Detect, RLSD (9) DCE Red(2) BR(2) BR(2) T
9 - - Reserved for data set testing - Red(5) - - -
10 - - Reserved for data set testing - Red(5) - - -
11/A - - Unassigned (8) - Red(4) BR/T BR/T BR/T
12 SCF 122 Sec. receive line signal detect DCE Red(5) - - -
13 SCB 121 Sec. clear to send, SCTS DCE Red(5) - - -
14 SBA 118 Sec. transmitted data DTE Red(5) - - -
15 DB 114 Transmit clock (11) DCE- Red/green BR BR T
16 SBB 119 Sec. received data (11) DCE Red(5) - - -
17 DD 115 Receive clock DCE Red/green BR BR T
18/B - = Unassigned (8) = Red(4) BR/T BR/T BR/T
19 scA 120 Sec. request to send, SRTS DTE Red(s) = - -
20 CD 108.2 Data terminal ready, DTR (8X9) DTE Red - T -
21 CG 110 Signal quality detect, SQ DCE Red(5) - - -
22 CE 125 Ring indicator (8X9) DCE Red BR BR T
23 CH/CI 111/112 Data signal rate select DTE Red(5) - - -
24 DA 113 External transmit clock (11) DTE Red/green(5) - - -
25 - - Unassigned - Red(5) - - -
NOTES:
(1) Pin 1 is chassis/frame and is not connected to signal (8) The status of pins 4, 5, 8, 11, 18, and 22 are
ground, pin 7. recorded in the status byte.
(2)  Pin 8 (CF) must be on (+) to permit data input on pin 8. (9) Pins 4 and 2 are controlled using the COMBASIC
STATE TERM instruction. Pins 5, 6, 8, and 22 are
3) BR = Bridging Receiver. controlled using STATE MODEM.
T = Transmitter.
(10) Data is output via pin 2 using STATE TERM
(4) A and B are control leads or receive leads which may be (clocked by pin 15) and via pin 3 using STATE
selected using the external T-Connector. MODEM (clocked by pin 17).
(5)  Not Controlled. (11) When simulating a terminal (STATE TERM), and

(6)

n

1 = (-V) - Marking = OFF.

0 = (+V) = Spacing = ON.

DTE = Data Terminal Equipment.

DCE = Data Communications Equipment.

LED color definition:

Green = Mark, no greater than -3V.

Red = Space, no greater than +3V.
Extinguished = No signal greater than +3V.
Red and green = Transitions.

using internal clock, the ENCORE outputs timing
via pin 24. When simulating a modem (STATE
MODEM), and using internal clock, timing is
output via pins 15 and 17.
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4. DESIGN PHILOSOPHY

4.01 ENCORE's design is based on the concept of distributed processing. Although the
concept is not new, it has just recently become available for use with microprocessor based
systems. This is due to the availability of programmable peripherals that relieve the
microprocessor of its time consuming bookkeeping, timing, and IO tasks. Within ENCORE, a
single main processor coordinates the activities of the entire system. The main processor has
the capability of communicating with all system peripherals, but by no means controls every
step of operation. Distributed processing relieves the main processor of this burden through
the use of other microprocessors, dedicated function LSI circuits, and simple state machines.

5. ARCHITECTURE
A. Control Signal Attributes
5.01 The main processor uses three different methods of control and communications between

itself and system peripherals as shown in Figure 3-2. The basic attributes of the different
forms are discussed in the following paragraphs.

____l——.‘ SPKR
KBD :
KBD XI0
CONTROL gpyp
XMITTER AlO
Lo Rs232 | ¥
PORT
| TRANSMITTER
[ —————
FRONT END
N PROCESSOR coﬁ?gox_ CRT
T (DTE) ENCORE 200
- f{ PROCESSOR
i (WITH 26K
p USER-CONTROLLED
E 1; fégg’lésggg RAM) DISC DISC
RS-232C CSen) CONTROL DRIVE
MEMORY

REAL-TIME INTERFACE DISPLAY
24 LED's - (5 RED/GREEN)

Fig. 3-2 ENCORE Block Diagram
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5.02 IO Control. This method is totally under control of the microprocessor's set of program
instructions. Therefore, control commands, and/or data will be written or read at a particular
port at the discretion of the microprocessor's software. Usually this technique is used to
transfer commands, status, or initialization data between the main processor and system
peripherals. This is the main function of the I0 because each 10 demands main processor CPU
dedication which is 10 system clock intervals per IO instruction. Therefore, transferring large
amounts of data between the CPU and a system component would take even more clock states,
since at a minimum:

® An instruction must be executed to get data from memory.
e An IO instruction must be executed.
® An instruction must be executed to increment the memory pointer.

e An instruction must be executed to determine if all data bytes have been
transferred.

5.03 A better and faster method available is DMA (Direct Memory Access). Another
drawback of using IO is having to interrogate the status of system peripherals. If we are only
interested in the status of the system peripheral because we wish to have activity with it, then
a software loop must be made when using IO interrogation. This is inefficient because it
demands that the microprocessor execute this IO interrogation over and over until the correct
status is obtained. A better method, interrupt, would allow the microprocessor to continue its
activity and be signalled asynchronously with software execution when a particular system
peripheral has a particular status.

5.04 DMA Control. This is an efficient method requiring only four system clock states to
transfer data from the main processor memory to a port or vice versa. When an ENCORE
system component which is assigned a DMA channel asserts a DMA request line to the main
processor, the following sequences will occur:

o The main processor software execution will stop.
o The DMA controller inside the main processor will become the system bus master.

e The DMA controller will acknowledge this via a DACK line to the system
component.

e Data transfer will take place between the main processor and the system peripherals
in either direction. The number of data transfers and the location of memory has
been initialized by software prior to this sequence. Once the number of DMA
transfers has been finished the main processor CPU will again become master.

5.05 In order for the DMA controller to transfer data upon a system peripheral request as
described, the only work the CPU has to do is to program the memory location in the DMA
controller and the number of bytes to transfer. The four system clock eycles of DMA transfer
are much shorter than the 10 technique. Not only does this save time for a programmed data
transfer, but it permits a system peripheral to initiate data transfers, either because they have
data or because they need data, without any demand upon the CPU. In effect, this data
transfer was transparent to the CPU software since it stopped executing instructions as soon
as DMA became the master. A slightly different operation has been designed in the ENCORE
which permits the main processor CPU to execute an instruction every 10 microseconds during
DMA. This will be discussed in more detail later.
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5.06 INT (Interrupt) Control. When a system peripheral needs to be serviced by the main
processor, it sends a unique interrupt signal to the main processor. In this technique, the main
processor stops what it is doing, saves pertinent useful data, and then starts executing
software which was pointed to by the specific interrupt. This permits the main processor to
execute its software and only service the system peripheral when the system component
requires it.

B. Control Signal Assignment

5.07 Assignment of the three different methods of control and communication between the
main processor and system peripherals as shown in Figure 3-2 is discussed in the following
paragraphs.

5.08 Disc Controller. Because large amounts of data are transferred to and from the dise, it
is assigned a DMA channel. When the data transfer is complete, the DMA controller in the
main processor signals the disc controller, which then interrupts the main processor. This
ensures that the main processor initiates disc data transfer and then forgets about it until an
interrupt occurs. One IO port is assigned to the dise to be used by the DMA channel while
other ports are assigned for command and status.

5.09 CRT Controller. Again, because large amounts of data are transferred to the CRT
controller for subsequent display on the CRT, it is assigned a DMA channel in the main
processor. In faet, its DMA channel also has the capability of autoload. This means that the
main processor can identify the memory location and the number of transferred bytes for this
channel only once and forget about it, because the DMA will autoload the base address and
bytes count when data transfer is completed. The only need to ever change this is for a screen
format change. Again an IO port is assigned for the DMA channel and other ports are assigned
to permit initialization of the CRT controller.

5.10 Keyboard, External RS-232, Speaker, and Transmitter. These functions require all three
methods of control/communications.

e Keyboard: Because this is the only operator interface, it is assigned one interrupt
for asynchronous system intervention and an IO port for one byte data transfer per
keystroke.

e XIO (External IO Port): Because the External 10 Port transfers data on a byte by
byte basis and the maximum speed is only 19.2K bit/sec, i.e., 1 300 system clocks
between byte transfer, an interrupt driven IO scheme is appropriate. Two interrupts
are assigned, one for receive data and one for transmit data. Two ports are
assigned, one for initialization and status, while the other is for data bytes.

® Speaker: The speaker is driven by one command; therefore one 10 port is assigned
to it.

e Transmitter: This eircuit is the main data transmitter used by ENCORE when
emulating data modems or terminals. Since data transfer could occur at 100K
bit/sec, a byte is required to be transferred every 250 system clocks. In order to
maximize the efficiency of CPU operation, a DMA channel is assigned to the
transmitter. Again, when the total byte transfer is complete, the main processor
signals the transmitter with a signal (terminal count) which then turns around and
interrupts the main processor. This sequence permits the main processor to
initialize data transfer to the transmitter and then proceed with other activities
until interrupted by the transmitter. Ports are assigned for the DMA channel
transmitter commands and status.
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e EIA Control: This circuitry requires IO ports to set or sense the status of EIA leads.
Eight interrupts are also assigned to specific EIA leads so that asynchronous events
can be sensed.

5.11 Front End 2/3. These system peripherals are the primary recievers for EIA leads 2 and
3. The main method of communications is via interrupts and I0. The front ends interrupt the
main processor for every character received. The main processor then acquires this byte at
the specific port assigned to the particular front end.

5.12 Memory. The method of data transfer is via interrupt and I0. The main processor
initializes activity to a particular port associated with the specified memory. Then, the
memory interrupts the main processor when the activity is completed, after reading or writing
data. This technique permits slow, nonvolatile memories to be utilized in the memory.

6. STANDARD CONFIGURATION

6.01 Equipment supplied with the standard ENCORE configuration is listed in Table 3-2 and
indexed to Figure 3-3.

TABLE 3-2
EQUIPMENT SUPPLIED

Romae a
3-3-1 Power Cord 1 096-00008
3-3-2 Auxiliary Interface Cable 1 948-00081
3-3-3 T-Box 1 940-00016
3-3-4 ENCORE 200 1 702-00030

3-3-5 Program Dise, Level-1, Level-2, and
Utilities 1 805-00016
Program Dise, Blank 1 035-00117
3-3-6 Technical Manual 1 810-00184
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7. OPTIONS

7.01 Table 3-3 describes each of the options available with ENCORE. In referring to these
options, use the product number given in the table.

TABLE 3-3
OPTIONS
PRODUCT NO. DESCRIPTION
E250-01 IPARS Language
E250-02 XS-3 Language
E250-03 BAUDOT Language
E250-04 SBT Language
E250-05 FIELDATA Language
E250-06 BIDIC Language
E250-07 RMS Language
E250-08 RMS-2 Language
E251 Additional Technical Manual
E252 X25 Monitor and Interactive Package
E254 100 Volt ac
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8. CONTROLS, DISPLAYS, AND CONNECTORS

8.01 Tables 3-4 and 3-5 describe the function of all ENCORE controls, displays, and
connectors. These include the three keyboard arrays and both Primary and Real Time Displays
as shown in Figure 3-4. Rear panel connectors are shown in Figure 3-5.

TABLE 3-4
CONTROLS, DISPLAYS, AND CONNECTORS

FIGURE AND

INDEX NO. NAME FUNCTION

ss338 PRONT $$%s*

3-4-1 Primary Display The Primary Display is a 7 or 14 line by 32
or 64 character, seven inch CRT using an 8
x 16 dot matrix. The display presents the
operator with a view of on-line data,
captured data, programs, and operating
mode formats.

3-4-2 Real Time Display The Real Time Display is a 24 LED cluster
to the right of the CRT. The display
monitors the state of all the RS-232 leads
except frame ground (pin 1) and signal
ground (pin 7), although a LED exists for
pin 7, it is not operative. When illum-
inated, a red LED indicates a positive, ON,
condition for all control leads. Tristate
LED's are used to indicate the mark
(green), space (red), or quiescent (not il-
luminated) state of leads 2, 3, 15, 17, and
24.

3-4-3 Power On/Off Level switch, applies primary ac power to
the unit.

3-4-4 Dise Drive The dise drive is a data recorder using a 5%
inch mini diskette as the storage media.
Each disc provides an additional 240K bytes
of memory which may be used to store
programs or real-time data.

3-4-5 Access Door Protects disc drive mechanism from dust.
Door should be closed when drive is not in
use.

3-4-6 Door Release Pushbutton, opens door to drive and ejects
disc.

3-4-7 Activity LED Nluminates whenever drive motor is on.
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TABLE 3-4

CONTROLS, DISPLAYS, AND CONNECTORS (Cont'd)

FIGURE AND
INDEX NO.

NAME

FUNCTION

3-4-8

3-4-9

3-4-10

sss3% PRONT #*$%3#

Control Cluster

Main Array

Special Function
Cluster

The Control Cluster consists of 15 auxiliary
keys that provide convenient control of
mode selection and edit capabilities.

The Main Array consists of 56 touch typing
keys employing "n" key rollover protection
and multiple key inhibit with clearly de-
fined control legends.

The Special Function Cluster consists of
five keys. Four deal with special display
functions and one, RWD, sets the disc
read/write head to the beginning of the
first disc record.
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TABLE 3-5

CONTROLS, DISPLAYS, AND CONNECTORS

FIGURE AND
INDEX NO.

NAME

FUNCTION

3-5-1

3-5-2
3-5-3

3-5-4

3-5-5

3-5-6

3-5-7

3-5-8

3-5-9

#3358 REAR $$$++

XIO Port

UUT Connector (female)

UUT Connector (male)

Normal/Loopback

Line Fuse

Voltage Selecting
Switch

SYNC

RS-375 Video

AC Line Connector

Auxiliary External IO Port (male) provided
for serial down line load, ete.. Data output
via pin 3 is asynchronous ASCII with a 2.0
unit stop interval. RS-232 voltage levels
and appropriate 25-pin "D" connector are
utilized.

Items 2 and 3 are parallel wired twenty-
five pin "D" connectors used for interface
between the ENCORE and the circuit under
test. The status of the interface leads in
the active and passive modes is covered in
Table 3-1.

Two position locking level toggle switeh
(pull to unlock) provides normal operation
or internal loop-back of data for self-test

nlirnacac
P pUSTTe

Protects the ac line from overload in the
event of an equipment malfunction.

4 amp S/B at 95-130 Vac
2 amp S/B at 190-260 Vac

Provides for operation at 95-130 or 190-260
Vae. , 47-440 Hz.

BNC connector provides an output port for
external oscilloscope synchronization under
programmable control.

BNC connector provides RS-375 composite
video output.

Provides for ac input via removable line
cord.
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Fig. 3-5 ENCORE 200 Rear View
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9. CONTROL CLUSTER AND SPECIAL FUNCTION KEYS

9.01 The operation of the system at any level requires some familiarity with the control
cluster and-special function keys along with the simple keystrokes that combine to form
typewriter commands.

A. CONTROL CLUSTER KEYS

sToP

CONT

CLEAR

UDF

BRDG

Page 3-16

This keystroke is only functional when monitoring data and only if a
STATE LOCK has not been executed during the monitor program.
Once STATE LOCK has been executed, the user must include some
alternate means of program escape. When this key is depressed,
the CRT display will halt (while the program continues) until
the key is depressed or until a screen position instruction is
encountered in the program. The , , and@keys remain
functional in this mode.

During program execution, this key is used to cancel the func-
tion if a STATE LOCK has not been previously executed. If STATE
LOCK has been executed, the user must include some alternate
means of program escape. It is also used during the IO mode to
permit entry of separate parameters for each front end.

During program execution this key is used to momentarily clear the
CRT display and cancel the [**] function if a STATE LOCK has not
been previously executed. If STATE LOCK has been executed, the
user must include some alternate means of program escape. In the
EDIT Mcde, this key clears the current program line as noted by

the cursor position.

These keys are used to position the cursor. Display scroll is
accomplished using the E] or keys alone or in combination with

the [wr] key.

This is the "Insert Character" key. It is used in conjunction with
theB and [E] keys to insert a character before the position of the
eursor,

This_is the "Delete Character" Key. It is used in conjunction with
the (] and (<] keys to insert a character indicated by the position
of the cursor.

A User Defined Function is executed when this key is depressed and
then followed by an entry from the main array (A-Z). Up to 26
different functions may be assigned. These functions are defined
by the user in the ASGN (assign) Mode.

This keystroke is only functional when a program is not being
executed. When the key is depressed, the ENCORE immediately
assumes a nonintrusive state at the interface bridging all normally
terminated interchange leads.

NOTE: If the STATE BRDG instruction is not used in the program
to disconnect the ENCORE from the circuit under test, depress

the [md key.



CMD

VE
STAT

uC
ONLY
 ——

CONTROL CLUSTER AND SPECIAL FUNCTION KEYS

Depressing this key normally returns the ENCORE to the Command
Mode.

This is the Variable Entry Status key. It functions during the EDIT,
MENU, TIME, XIO, IO, and ASGN modes and instructs the ENCORE
to display the status of all four buffer memories and the IO
parameters. Depressing the again places the ENCORE in a
memory modification mode (Variable Entry) where the operator
may change the memory allocation for the object, source, and
capture buffers.

This key is used for terminating the input of string variables during
program execution and can be used in place of [ wwwhile in the
EDIT Mode to avoid placing carriage returns in a string constant.

This key provides keyboard entry of upper and lower case
characters. It is normally used in the EDIT Mode (see top line of
EDIT Mode Display) and permits conventional use of the keyboard
where the [E]key must be depressed to enter upper case char-
acters. Normal operation (upper case only) is similar to that of the
Teletype Corporation's Model 33 terminal. Depressing this key a
second time restores the ENCORE to the upper case only mode.

B. SPECIAL FUNCTION KEYS

REPT

DEL

AR

HEX

RWD

This key is used in conjunction with any of the other keys on the
keyboard for multiple key entry. This key and the key to be
repeated must be depressed and held down to repeat.

This key simply enters the ASCII delete symbol.

This key enters case shift symbols for languages requiring upper
and lower case entries. It is used in conjunction with the key to
enter the upper case symbols and by itself to enter the lower case
symbols.

This key is used during the IO mode to convert SYNC sequence
entries to their HEX equivalents. The key must be depressed
immediately before the HEX entries. If depressed again, HEX
entries will be converted to ASCII and the SYNC sequence will not
be the desired HEX character.

Whenever this key is depressed, the disc automatically returns to
the beginning of the first record.
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9.02 Table 3-6 lists all control cluster and special function keys and indicates the operating
mode in which they are active.

TABLE 3-6
USE OF CONTROL CLUSTER AND SPECIAL FUNCTION KEYS

MENU TIME XIO IO ASGN EDIT CMD RUN

CONTROL CLUSTER KEYS

X
X
@ X X
X X X X X X X X
X X X X X X X X
B X X X X X X X X
[.3 X X X X X X X X
E X X X X
E] X X X X
@ X X X X X X
X X X X X X X X
E] X X X X X X X X
X X X X X X X

X

X X

SPECIAL FUNCTION KEYS

X X X X X X

X X X
X
@ X X
B X X X X X X X X
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10. T-CONNECTOR

10.01 A T-Connector, provided for use with the RS-232 Interface, uses two jumpers that allow
the operator to connect pins 11 (A) and 18 (B) of ENCORE to any of the 25 interchange
circuits. A slide switch is provided to connect ENCORE to the secondary send and receive
circuits (pins 14 and 16, respectively) in lieu of the normal primary connection (pins 2 and 3,
respectively). Two additional jumpers are provided for the user's convenience.

10.02 An auxiliary interface cable (approximately three feet long) is supplied and can be used
with either the RS-232 Interface or the T-Connector.

11. AUDIO OUTPUT

11.01 The ENCORE is provided with a ¥ watt audio output to a 2 inch speaker located under
the keyboard. An audible output at a frequency of 1000 Hz is provided for programmed alarm.
It may be turned on or off to indicate receipt of a parity error, NAK, or any other user defined
event. In addition, an audible click provides instant confirmation of every typed entry.

Page 3-19/3-20
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CHAPTER 4
INITIAL SET-UP AND OPERATION
1. GENERAL

1.01 In addition to the power-up procedure, this chapter includes examples of operation as a
monitor in Level-1, Level-2, and Level-3. The synchronous monitor was chosen for all three
levels of operation because it is one of the most commonly used features of the system. These
examples will serve to familiaize you with the ENCORE, but by no means do they represent
the full capabilities of the unit. These capabilities can best be realized by carefully reading
the appropriate chapters of the manual and operating the unit. Select items of entry from the
various menus to see what actually happens. Experiment with difficult commands and develop
your own techniques for diagnosing problems. The more time you can spend with the ENCORE,
the more you will be able to take advantage of its enormous power and flexibility.

2. INITIAL SET-UP

2.01 The information in Chapter 2 regarding installation and the RS-232C interface should be
read before attempting to connect the ENCORE to the circuit under test. With this
information, the user must determine which of the configurations, shown in Figure 4-1, is
required to perform the desired tests. Once the configuration is known, the user simply
connects the ENCORE to the circuit under test via the rear panel UUT (Unit Under Test)
connector.

Host CPU
;ront-end

rocessor, .
Concentrator . Terminal

ENCORE 200 ENCORE 200
TO TEST CPU AND SOFTWARE DIRECTLY TO TEST TERMINAL DIRECTLY
o ® < E

CPU or = ) L P
Front-end ' 7 '\.
Processor ENCORE 200 ENCORE 200 Terminal

TO TEST TERMINAL VIA MODEMS

Host CPU ©]®
Front-end =
Processor, f
Concentrator T,

Terminal

Host CPU KD
Front-end =
Processor, i :
Concentrator Terminal
TO TEST MODEMS AND VF LINES

DC -‘l(

loopback

or VF or VF ENCORE 200

loopback
(far end)  (near end)

Fig. 4-1 Typical Operating Configuration
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POWER-UP

2.02 The procedures that follows are designed to take the user through the power-up sequence
to the desired level of operation. It assumes that the user has read Chapters 5, 6, and 7 and
has determined which level of operation is best suited to his current applications. A simple
flowheart is included, Figure 4-2, showing the steps given in the procedure. Detailed
information for operation in Level-1, Level-2, and Level-3 is supplied in Chapters 5, 6, and 7,
respectively.

START

TURN
POWER ON
AND INSERT

DIsC

FAILURE
MESSAGE

!

DISPLAY
MASTER
DIRECTORY

CONTACT
DIGITECH POR
SERVICE

A

ASSURE THAT THE
CORRECT POWER-UP
SEQUENCE IS GIVEN ® See ASGN Mode,
IN THE ASGN MODE Chapter 7
AND THAT THE
POWER-UP PROGRAM
IS STORED IN MEMORY

YES _“REPEAT NO
SELF TEST

REMOVE RETURR TO
DISC COMMAND MODE

TURN
POWER OFF

Fig. 4-2 Power-Up Flowchart
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INITIAL POWER-UP PROCEDURE

STEP PROCEDURE
1. Connect the ENCORE to the appropriate ac power source.
2. Connect the ENCORE to the cireuit under test.
3. Assure that no dise is in the drive assembly.
4. Set the ac power switech to the ON position and note that the ENCORE
displays "SELF TEST IN PROGRESS".
5. Insert the dise, write protected, tab to the left and toward the front (see
Figure 4-3).
WRITE PROTECT TAB
Fig. 4-3 Diskette Insertion
6. When the self test is successfully completed, the ENCORE will normally

display the Master Directory as shown in Figure 4-4. If the ENCORE enters
the Level-3 Command Mode or the display reads "ENTRY ERROR", type D
RUN . This executes the disc stored program "RUN" which auto-
matically allocates memory and eliminates the error message due to
incorrect memory allocation in the power-up ASGN Mode.
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INITIAL POWER-UP PROCEDURE (Cont'd)

STEP PROCEDURE

7. If the display reads "ERROR #5", the program MD (Master Directory) must
be loaded into memory from the diskette and stored prior to typing D
RUN . This is accomplished as follows:

a) From the Level-3 Command Mode, type D EDIT MD and note
that MD appears in the EDIT Mode display.

b) Type SAVE [wmw]),

¢) Strike the Ev-] key and note that the ENCORE returns to the Level-3
Command Mode.

d) Type D RUN @and note that the Master Directory is displayed.

Fig. 44 Master Directory

8. From the Master Directory, select the desired level of operation.

This completes the Initial Operating Procedure
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3. TYPICAL OPERATION IN LEVEL~1

3.01 For the purpose of this discussion, it is assumed that the user wishes to monitor
synchronous data in ASCII and store that data on disc for later analysis.

TYPICAL LEVEL~1 OPERATING PROCEDURE

FOR
MONITOR AND STORAGE
STEP PROCEDURE
1. Connect the auxiliary interface cable between the ENCORE's rear panel

UUT connector and the circuit under test. Assure that the NORMAL/LOOP-
BACK switch is set to NORMAL.

2. Power-up the unit as described in the procedure under paragraph 2.02.

3. From the Master Directory, select Level-1 by striking the [] key and note
that the Level-1 Directory is displayed.

4. From the Level-1 Directory, select the Synchronous Library by striking
the E] key and note display of the current IO parameters.

5. Set IO parameters to agree with the parameters of the circuit under test.
Refer to Chapter 7 for additional information.

TYPICAL EXAMPLE: NOTE: These are the default para-
meters assumed on power-up.
SPEED -- 2400

SYNC =-- S, S

Y'Y
NRZI --- NO
MODE -~- SYNC
CLOCK -- EXT
PARITY - ODD
LANG --- ASCII
6. Strike the@ key when IO entries are completed and note display of the

FRONT END SELECTIONS.

7. Select the desired redundancy check by striking the appropriate key and note
display of the Synchronous Library. Strike the [Z] key for this example,
because we have assumed the data to be in ASCIL.

8. Select MONITOR/TRAP from the library by striking the@ key and note
display of the MONITOR/TRAP Menu.

9. Select MONITOR ALL by striking the {I} key and note display of the
MONITOR ALL MENU which will now allow you to store data on disc.
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TYPICAL LEVEL-1 OPERATING PROCEDURE
FOR
MONITOR AND STORAGE (Cont'd)

STEP PROCEDURE

10. For the purpose of this procedure, we will assume that data is to be stored
on the program dise. Select DISC from the menu by striking the E] key and
note the user prompts to insert a non-write protected data disc.

11. Eject the dise, remove the write protect tab, and re-insert the dise. Strike
the [ =w Jkey to continue and note that the synchronous data appearing at the
interface is displayed on the screen and transferred to the disc.

Note: Pin 8 (RLSD) must be on to input data on pin 3.

12. Use any of the keystrokes shown below to further enhance display of the
monitored data or strike the key to display of the MONITOR/TRAP
Menu.

Monitor/Trap Commands
3 = P2ONLY “|T = FLTR
¥| = P3ONLY ic| = TIME STAMP
) S
SH} = BOTH wx | = HEX
) )
041 = TRAP RESTART isc| = EXIT
(55 ™m
%1 = HDUX tNe| = EIA STATUS
e/
A«F:x = FDUX STOP
SR
°§3 = SCREEN SIZE CLEAR
SR
°§2 = RESYNC CONT
13. This completes the example procedure for monitoring synchronous data. In

most cases, the next step is to return to the Level-1 Directory and select
OFF-LINE DATA DISPLAY in order to further analyze the data stored on
dise. Menu selections and prompts are sufficient to lead the user through
this mode of operation. To take full advantage of the ENCORE's Level-1
capabilities, the user must become familiar with the information in Chapter
5.
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4. TYPICAL OPERATION IN LEVEL-2

4.01 For the purpose of this procedure, it is assumed that the user is familiar with DICOL and
wishes to write a simple program that can be used to monitor synchronous data. The program
shown in this procedure is designed to display all monitored data in a half- or full-duplex
format until EOT is received. For additional information, please refer to Chapter 6.

TYPICAL LEVEL-2 OPERATING PROCEDURE
FOR
SYNCHRONOUS MONITOR

STEP PROCEDURE

1. Connect the auxiliary interface cable between the ENCORE's rear panel
UUT connector and the circuit under test. Assure that the NORMAL/LOOP-
BACK switeh is set to NORMAL.

2. Power-up the unit as described in the procedure under paragraph 2.02.

3. From the Master Directory, select Level-2 by striking the [Z] key and note
that the Level-2 Directory is displayed.

4, From the Level-2 Directory, select the Program Mode by striking the key
and note display of the LEVEL-2 EDITOR.

5. If a program is displayed, you must either erase it by striking the key
twice or move to the end of the program by holding the key down while
striking the@key. In either case, the first instruction must be "63",
followed by the program name. If a program is not displayed, simply begin a
new program by typing the program name.

6. Enter the following program. Strike the SPACE BAR for automatic colon
entry after the instruction number and the key after the argument.
Line# Instruction Argument Comments
00 : 63 : MONITOR Program name
01 : 10 : Resyne both receivers
02 : 13 : EOT @ . Receive and

_— log through EOT.

03 : 04: -2 Jump back 2 steps

7. Strike the@ key and note that four lines (00-03) of the program are

displayed. Use the E] and E] keys to seroll through the program and check
for errors. If an error is found, use the keystrokes shown in the table below
to edit the program.
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TYPICAL LEVEL~-2 OPERATING PROCEDURE
FOR
SYNCHRONOUS MONITOR (Cont'd)

STEP PROCEDURE
PACER/ENCORE Program Mode Commands
ITEM PACER ENCORE FUNCTION
. E"E] Advance to next program.

2. @3 EIE] Insert line above current line.

3. m Go ahead one line.

4., @ @ Go back one line.

5. B E] Character delete.

6. E] B Enter/Exit HEX Mode.

7. E‘] @ Go to program start.

8. E@ Go to program end.

9. () Erase line.

10. poodserfars Erase program.

11. @ Invert parity.

12. Enable/Disable upper-case.

NOTES: Item #11 above is necessary because of the absence of an auxiliary shift key
on the ENCORE. On the ENCORE, the [o]key will turn the parity invert
functions on or off. Whenever the invert function is on, an indication will
appear on the top line of the display.
Item #12 above is an added ENCORE function which allows only upper case
alphas when enabled. Whenever the upper case function is on, there will be
a "UC" displayed on the top line of the CRT. This function is especially
useful since there is only one shift key on the ENCORE.

8. Strike the E] key and note that the ENCORE displays the Level-2 Directory.
It is good practice, at this point, to save the program on disc by selecting
item from the menu. This will prevent accidental loss of the program if
power is turned off. Refer to Chapter 6, page 6-38 for additional
information.

9. From the Level-2 Directory, select the IO Mode by striking the @ key and
note that the current 10 parameters are displayed.

10. Set 10 parameters to agree with the parameters of the circuit under test.
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TYPICAL OPERATION IN LEVEL-2, TYPICAL OPERATION IN LEVEL-3

TYPICAL LEVEL-2 OPERATING PROCEDURE
FOR
SYNCHRONOUS MONITOR (Cont'd)

STEP PROCEDURE

EXAMPLE:

SPEED -- 2400
SYNC --- S, S

Yy
NRZI --- NO
CLOCK -- EXT

PARITY - ODD
LANG --- ASCII

11. Strike the@key when 10 entries are completed and note display of the
Level-2 Directory.

12. Execute the MONITOR program by striking the key and note that both
transmit and receive data (if present) are displayed in an interlaced format.

13. This completes the example procedure for writing, saving, and executing a
synchronous monitor program in Level-2. It is important to note that the
data is stored in capture memory and can be recalled for further analysis
while in the Display Mode. All Level-2 modes of operation are detailed in
Chapter 6.

5. TYPICAL OPERATING PROCEDURE, LEVEL-3

5.01 For the purpose of this procedure, it is assumed that the user wishes to write a
synchronous COMBASIC monitor program that receives and logs data into the capture buffer.

TYPICAL LEVEL~-3 OPERATING PROCEDURE
FOR
SYNCHRONOUS MONITOR

STEP PROCEDURE

1. Connect the auxiliary interface cable between the ENCORE's rear panel
UUT connector and the circuit under test. Assure that the NORMAL/LOOP-
BACK switch is set to NORMAL.

2. Power-up the unit as deseribed in the procedure under paragraph 2.02.

3. From the Master Directory, select Level-3 by striking the{_T_] key and note
that the ENCORE enters the Level-3 Command Mode.

Page 4-9



PUB. NO. 810-00184A

TYPICAL LEVEL-3 OPERATING PROCEDURE
FOR
SYNCHRONQUS MONITOR (Cont'd)

PROCEDURE

Line#

From the command mode type IO =w ] and note that the ENCORE enters the
I0 Mode.

Set IO parameters to agree with the parameters of the circuit under test.
Refer to Chapter 7 for additional information.

EXAMPLE: Note: These are the default para-
meters assumed on power-up.
SPEED -- 2400

SYNC --- SY SY
NRZI --- NO
MODE --- SYNC
CLOCK -- EXT
PARITY - ODD
LANG --- ASCII

Strike the key when IO entries are completed and note that the ENCORE
returns to the Level-3 Command Mode.

From the Level-3 Command Mode type EDIT MONITORew]and note that
the ENCORE enters the Edit Mode.

Enter the following program being careful to type each line exactly as
shown. Terminate each line by striking the (i) key. Use the(=],(=], (],
and@keys to correct mistakes. To correct a line already terminated,
simply retype the line number, strikeand correct the error. For more
information on editing a program, refer to Chapter 7.

Statement Comments

10 SCREEN CP=6-1 "SYNCHRONOUS MONITOR" Clear screen and print the message,

"SYNCHRONOUS MONITOR".

20 SCREEN P=5-2 "STRIKE ""Ec"" TO ESCAPE" Print second line of message,

"STRIKE ""EC"" TO ESCAPE".

30 WAIT 5000 Wait 5000 milliseconds.
40 STATE BRG, DISCON Bridge both pins 2 and 3, and turn on
the disc.
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TYPICAL LEVEL-3 OPERATING PROCEDURE

FOR

SYNCHRONOUS MONITOR (Cont'd)

STEP

PROCEDURE

Line# Statement

Comments

50 TON P2 , P2B , P2D , P3 , P3B , P3D

60

70

80

90

100

110

120

130

10.

11.

WHEN KBD a GOTO 80

GOTO 70

IF a=27 GOTO 100

GOTO 60

PRINT #3, "#mi

PRINT #3, m#n)

STATE DISCOFF

CHAIN v

Turn on the front ends, capture
buffer (P2B, P3B), and display (P2D,
P3D) for pins 2 and 3.

Interrupt the program whenever the
keyboard is struck.

Continuous return to WHEN KBD if
the keyboard is not struck.

If the@key is struck, goto step
100.

If a key other than@is struek,
return to step 60.

Fill the unused portion of the buffer
with asterisks to assure transfer of a
complete block of characters to the
disc.

Transfer an extra block of asterisks
to assure complete transfer of all
data.

Turn off the disc.

Return to the Level-3 Command
Mode.

Note: Strike[X] before and after
entering the byte variable a.

When the program has been entered and corrected, strike the = ]key. Now
type SAVE to save the program in solid state memory.

For the purpose of this procedure, we will assume that data is to be stored
on the program dise. Eject the dise, remove the write protect tab, and re-

insert the disc.

Type RUN and note that the program message is displayed, and after 5
seconds, synchronous data is displayed on the screen, logged into the buffer,
and transferred to the disc. Strike the@ key to exit the program and

return to the Level-3 Command Mode.
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TYPICAL LEVEL-3 OPERATING PROCEDURE
FOR
SYNCHRONOUS MONITOR (Cont'd)

STEP

PROCEDURE

12.

13.

If the program contains any additional errors, an audible alarm will sound, an
error code will be displayed, and the ENCORE will return to the Edit Mode.
If the program is executed, but the results are not as expected, strike
the@ key and note return to the Edit Mode. Type LIST ﬂand note
display of the monitor program. Make the necessary changes and repeat
step 11,

This completes the example procedure for writing and executing a
synchronous monitor program in COMBASIC. To take full advantage of the
ENCORE's Level-3 capabilities, the user must become familiar with the
information in Chapter 7.
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CHAPTER 5

LEVEL-1 OPERATION

1. GENERAL

1.01 This chapter of the manual contains the detailed information required for Level-1
operation of the ENCORE.

1.02 Level-1 is a menu driven operating system designed for the non-programmer. It is
entered by selecting item @ from the Master Directory and consists of a series of programs
selected and executed with minimum operator input. These are highly sophisticated programs
designed for the comprehensive evaluation of a data communications network. At this level of
operation, the user is not a programmer but he is familiar with network under test and
understands the basics of data communications and the environment in which he is operating.
To simplify operation, Level-1 provides the user with a Master Directory for selecting the
desired level of operation and several program libraries to permit the selection and execution
of existing programs. If, during the execution of Level-1 programs, the ENCORE enters the

Level-3 Command Mode, as a result of user entry error, simply type D RUN =] to display the
Master Directory.

LEVEL-1 DIRECTORY

1.03 The following para-
graphs briefly describe the
contents of the various pro- |}
gram libraries and operating
routines listed in the Level-1
Directory, Figure 5-1. The
last entry in each library will
return the ENCORE to the
Level-1 Directory. Select
the desired program by typing
the adjacent number and note
that program execution be-
gins. The keystrokes re-
quired to select an item from
the directory and then return
to the directory after exe-
cution, are shown in the key-
stroke flowchart, Figure 5-2.
Detailed logic flowcharts are
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included in the Programmer's Fig. 5-1 Level-1 Directory
Notebook, Pub. No. 810-
00181.
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Fig. 5-2 Keystroke Flowchart, Level-1 Directory
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2. ASYNCHRONOUS LIBRARY,

2.01 The Asynchronous Lib-
rary, Figure 5-3, includes
several programs designed for
operation in an asynchronous
environment. When the
Asynchronous Library is first
selected, the Level-1 pro-
gram CHAIN's the IO pro-
gram to permit operator en-
try of I0 parameters. When
the desired IO parameters
have been entered, program
execution is continued by de-
pressing the key. At this
point the ENCORE first loads
the front end programs and
then displays the Asynch-
ronous Library. The fol-
lowing paragraphs, 2.02
through 2.07 discuss the oper-
ation of each program in the
Asynchronous Library. The
keystroke flowchart, Figure
5-4, shows how each item is
selected from the library and
how the user returns to the
library after selection.

B
=
E
g
=
-

ASYNCHRONOUS LIBRARY

Fi_C T IO

e

FUOHI I TR A TRAR
OFF-LIMNE DATAR DISELHY
ECHO &S DiCE
EiCHO AS DITE
TTY CONUVERSATIONAL AT
TTw COMNVERSATIONAL A
LEVEL—-1 DIRECTORY

Fig. 5-3 Asynchronous Library

ASYNCHROROUS
LIBRARY

qj EE] E%:] EiL_] d[] [;] +

OFF-LINE ECHO ECHO TTY TTY
MONITOR/TRAP DATA DISPLAY AS AS CONVERSATIONAL CONVERSATIONAL LEVEL-1

LIBRARY DCE DTE AS DTE AS DCE DIRECTORY

(314 # ESC ESC £SC €sC m
LEVEL-1 314 (374 o0

DIRECTORY

Fig. 5-4 Keystroke Flowchart, Asynchronous Library
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Monitor/Trap

2.02 This is an asynchronous program (MONTRAP) designed to display and capture data while
passively monitoring the interface. Captured data and the associated attribute or status byte
may be stored in buffer memory or on dise. The program includes a routine to display and
capture both data and attribute bytes occurring between specified start and stop sequences.
The program makes extensive use of operator prompts and commands that may be used during
program execution. These commands are defined in Table 5-1. Figure 5-5 shows the
keystrokes required to enter and exit the Monitor/Trap program.

TABLE 5-1

MONITOR/TRAP COMMANDS

USAGE
COMMAND DEFINITION MONITOR ALL TRAP FAST
SOH Di . * *
A isplay pin 2 and 3 data
r——
CLEAR Clear display (see note) * *
CONT Continue display (see note) * *
' ey / 1| EIA status and data/Attribute and data * *
ESC Exit program and return to Asynchronous
) Library * * *
ACK
F Convert display to full duplex format * *
l:.s Convert display to half duplex format * *
r—'—q
HEX Convert display to HEX/NO HEX * *
Ld
",T Suppress idle line/display idle line * *
Ic Time stamp capture buffer * *
pe2 Resyne front ends * *
°§3 Change screen size * *
__J
sToP Stop display * *
—
5 Display pin 2 data only * *
# Display pin 3 data only * *
——

NOTE: These keys are only active after the key is depressed.
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ASYNCHRONOUS LIBRARY

ASYNCHRONOUS
LIBRARY

MONITOR/TRAP

FAST

ENTER START
SEQUENCE

MONITOR

A
14

ENTER STOP
SEQUENCE

MONITOR

NOTES: 1. Data and attribute are captured, no status.

2. To increase capture speed, data is transferred directly to the
buffer, without attribute and status.

Fig. 55 Keystroke Flowchart, Monitor/Trap
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Off-Line Data Display

2.03 This is the same series of programs described in paragraphs 5.01 through 5.07. They are
made available in the Level-1 Directory and in the Asynchronous, Synchronous, and Bit
Oriented Libraries, solely for the convenience of the operator.

Echo as DCE

2.04 This is an asynchronous program (ECHODCE) that configures the ENCORE as a MODEM.
During program execution, EIA leads 5 (CTS), 6 (DSR), and 8 (RLSD) are turned ON and both
transmit and receive timing signals are output via EIA pins 15 and 17, respectively. Send data
is then input via pin 2 and retransmitted via pin 3. Both send and receive data are displayed on
the CRT as normal and reverse video, respectively. To exit the program, depress the @ key.
This will return program control to the Asynchronous Library.

Echo as DTE

2.05 This is an asynchronous program (ECHODTE) that configures the ENCORE as a terminal.
During program execution, EIA leads 4 (RTS) and 20 (DSR) are turned on. External timing
must be input via pins 15 and 17 if EXT clock has been choosen during the selection of IO
parameters. Receive data is input via pin 3 and retransmitted via pin 2. Both send and receive
data_are displayed as normal and reserse video, respectively. To exit the program, depress
the key and note that program control is returned to the Asynchronous Library.

TTY Conversational as DTE

2.06 This is an asynchronous program (TTY) that configures the ENCORE as a terminal and
allows the operator to communicate, on-line, with a remote terminal. Upon execution, the
ENCORE accepts typed messages from the keyboard and transmits the data in real time. Both
send and receive data are displayed, real time, in half duplex format. Depressing the key
twice will return program control to the Asynchronous Library.

TTY Conversational as DCE

2.07 This is the same program used for conversation while simulating DTE except that the
ENCORE is configured as a modem instead of a terminal. Upon execution, data typed on the
keyboard is transmitted, real time. Both send and receive data are displayed on the CRT in
half duplex format. Depressing the @ key twice returns program control to the Asynchronous
Library.
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SYNCHRONOUS LIBRARY

3. SYNCHRONOUS LIBRARY, ;]

3.01 The Synchronous Library lists programs designed for operation in a synchronous
environment. When the Synchronous Library is selected from the Level-1 Directory, the
Level-1 program CHAIN's the IO program to permit operator entry of IO parameters. When
the desired IO parameters have been entered, program execution is continued by depressing
the @ key. The operator now responds to the CRT prompt selecting CRC (Cyclic Redundancy
Check, a 16-bit character), LRC (Longitudinal Redundancy Check, an 8-bit character), or
nelther. Upon entering this selection, the synchronous front end program is loaded and then
the Synchronous Library is displayed as shown in Figure 5-6. The following paragraphs, 3.02
through 3.05, discuss the operation of each program in the Synchronous Library. Figure 5-7

shows the keystrokes required to select an item from the Synchronous Library and return to
the library after the selected program is executed.

FiiCT IO s?j
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iFF — L THF_ TiRTH L!I ?-L.H[
T EAEMNSEHRENNT ('L_hJITf_xF::
POLL~SELECT

FHE T IDRRE AHNE

el CYCLE

HTISH SFPEED CAPTURE
LEWwEL—1 DIRECTORY

-
=
E
<4
(5
=
7]
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Fig. 56 Synchronous Library
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£5C l l 314 | (319 I | (174 I

LEVEL-1
DIRECTORY
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SELECTIONS

LEVEL-1 DIRECTORY|

FRONT END
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Fig. 5-7 Keystroke Flowchart, Synchronous Library
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SYNCHRONOUS LIBRARY

Monitor/Trap

3.02 This is the same program used during asynchronous operation and is detailed in paragraph
2.02. The difference between synchronous and asynchronous monitor lies in the type of front
end program that is automatically executed before "Monitor/Trap". In all other respects,
program control is accomplished in the same manner as deseribed for asynchronous operation.
All commands listed in Table 5-1 are also valid during synchronous operation.

Off-Line Data Display

3.03 This is the same library of programs described in paragraphs 5.01 through 5.07. This
selection is made available in the Synchronous Library solely for the operator's convenience.

Transparent Monitor

3.04 This program is designed to passively monitor data at the interface and capture both data
and EIA status. The data is captured without regard to language and is normally displayed,
after capture, using one of the Off-Line Data Display programs. CRT prompts allow the
operator to store captured data in both the buffer and on dise or in the buffer only. During
program execution, the display of captured data may be controlled using the commands listed
in Table 5-2.

TABLE 5-2

TRANSPARENT MONITOR COMMANDS

COMMAND DESCRIPTION

SOH Display pin 2 and pin 3 data.

HE&

CLEAR Clear display.

CONT Continue display.
ESC Exit program and return to Library Display.
ACK .
; Convert display to full duplex format.
l ':,S Convert display to half duplex format.
HEX Convert display to HEX or return to ASCII.
i ] idle line/do not ss idle line
| uppress idle line/do not suppre .
oe3 Change screen size.
sTOP Stop display.
3 Display pin 2 data only.
S
¥ Display pin 3 data only.
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Poll/Select Remote

3.05 This program is designed to poll or select a terminal in a BSC (Binary Synchronous
Communications) environment using the EBCDIC language and a CRC 16 block check
polynomial. During execution, the ENCORE simulates a front end processor in a data network.
CRT prompts allow the operator to store captured data in the buffer or on disc and to enter
the station poll address, select address, and device address. Additional prompts then allow the
operator to send a general poll, a specific poll, or to select a remote terminal and send an
operator entered message. If a general or specific poll is to be sent, further prompting allows
the operator to select the number of successive polls to be transmitted (32000 max). If there
is no response to the poll within three seconds, a "TIME OUT! NO RESPONSE!" message is
displayed. After five consecutive time out messages, a final prompt allows the operator to
exit the program, start the program from the beginning or repeat the poll. At this point, the
operator should determine the reason for the "TIME OUT!" message and then restart the
program.

Network Analysis

3.06 This program is designed to analyze network performance in a BI-SYNC environment at
speeds up to 9 600 bps and is only run between the user modem and CPU. It will analyze the
data for up to 20 stations with a maximum of 200 total devices. The language employed is
EBCDIC and the terminal equipment is assumed to be IBM 3270; TELETYPE 40/4 and 4540; or
equivalent. The maximum speed of 9 600 bps is valid for point-to-point communications. For
multi-drop application, the speed is limited to 4 800 bps. User prompts are provided to input
speed and test duration. To exit the program, strike the E} key.

3.07 During execution of this program, the ENCORE displays information relative to overall
line performance and individual station and device activity. This information includes such
items as: line utilization, response time, number of messages transmitted, message size, poll
eycle time, number of retransmissions, and error performance. The information required for
analysis of the line under test is obtained by passivley monitoring that line for a period of 1 to
60 minutes as specified by the user. The ENCORE displays this information on its CRT and
may output the same information to a hard copy device if desired.

3.08 During the monitor phase of execution, the station polling address (shown in EBCDIC),
number of polls, number of messages (IN, OUT) and retransmission for up to 20 stations is
logged and displayed on the CRT as shown in Figure 5-8. This same display also includes the
last, minimum and maximum poll cycle, and CPU response times in milliseconds. This
information is then analyzed by the ENCORE and the results of analysis are subsequentially
displayed as two different reports: "LINE TOTALS" and "STATION TOTALS". Elapsed time
(RUN TIME) and selected test duration (END TIME) are also shown in the display.
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Fig. 5-8 Typical Monitor Display

3.09 Overall Line Performance: The overall performance of the circuit under test is
determined by examining the "LINE TOTALS" as shown in Figure 5-9. This report totals
measurement parameters for all stations monitored during the selected time period. The
report also includes the RUN TIME and a date-time group to mark the beginning and ending of
the test. These parameters are defined as follows:

MSGS IN
MSGS OUT
CHAR IN

CHAR OUT

RESP TIME

POLL CYCLE TIME

REXMIT IN

REXMIT OUT
LINE UTILIZATION

Total number of messages received.
Total number of messages transmitted.

Total number of characters received including the
minimum message size, maximum message size, and
average message size (CHAR IN/MSGS IN) in char-
acters.

Total number of characters transmitted including the
minimum message size, maximum message size, and
average message size (CHAR OUT/MSGS OUT) in
characters.

The minimum, maximum, and average response times
measured from CPU input of "ETX" to CPU output of
"SEL". Times are given in milliseconds.

The minimum, maximum, and average times required to
cycle through an entire poll list (top of list to top of
list). Times are given in milliseconds.

Total number of "NAK's" received.

Total number of "NAK's" transmitted.

The total number of characters transmitted or received

divided by total possible for the selected speed and
measurement period. Utilization is given in percent.
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LINE ERROR PERFOR-
MANCE

The percent of characters sent error free.

WORST CASE RESPONSE The sum of the maximum response time and maximum
TIME poll cycle time.

LINE TOTALS RUN TIME = 5 MINUTES
TIME START 123 16:14:29 TIME STOP 123 16:19:29

TOTAL MIN MAX AVG
MSGS IN 78
MSGS OUT 58
CHAR IN 1866 y 364 23
CHAR OUT 8783 10 339 151
RESP TIME 238 529 266 MsS.
POLL CYCLE TIME 433 11058 635 MS.
REXMIT IN 0

REXMIT OUT 679

LINE UTILIZATION 5.91 %

LINE ERROR PERFORMANCE 93.62 %
LINE TOTALS (CONTINUED)

WORST CASE RESPONSE TIME 11587 MS.

Fig. 5-9 Line Totals

3.10 Station Performance: Station performance is evaluated by examining the "STATION
TOTALS" as shown in Figure 5-10. This report includes the same type of information provided
in the "LINE TOTALS" report except that the information is only relative to the specified
station (address now shown in HEX, not EBCDIC). Included with the "STATION TOTALS" are
message totals for each station device. These totals include the total messages transmitted
and received, total characters transmitted and received, and the minimum, maximum, and
average message size.

STATION TOTALS
STATION ADDRESS C3

TOTAL MIN MAX AVG
MSGS IN 12
MSGS OUT 11
CHAR IN 394 y 209 32
CHAR OUT 1736 10 339 157
REXMIT IN 0

REXMIT OUT 0

LINE ERROR PERFORMANCE 100 %

DEVICE ADDRESS 40
MSGS IN/OUT 12/ 11
CHARS IN-- 394 TOTAL 4 MIN 209 MAX 32 AVG
CHARS OUT- 1736 TOTAL 10 MIN 339 MAX 157 AVG

Fig. 5-10 Station Totals
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BIT ORIENTED LIBRARY

4. BIT ORIENTED LIBRARY, [ ﬂ

4.01 The Bit Oriented Library contains many of the same programs listed in the Asynchronous
and Synchronous Libraries. When used in a bit oriented environment, however, a different
front end program is executed before a selection from the library is made. The front end
program (FESDLC) is designed to permit operation of the ENCORE in a SDLC (Synchronous
Data Link Control) environment. When the Bit Oriented Library is selected, the Level-1
program CHAINs to the ROM stored IO program to permit operator entry of IO parameters.
During IO set up, the MODE parameter must be set to SDLC. When the desired IO parameters
have been entered, program execution is continued by depressing the key. The front end
program is then loaded and the Bit Oriented Library is displayed as shown in Figure 5-11. Each
of the programs shown in the library are discussed in paragraphs 4.02 through 4.04. Figure 5-
12 shows the keystrokes required to select an item from the library and to return to the library
after the selected program is executed.

Fiur§ T Tiond
sl T T ORI T REE
FF L IRE DT H

HIGH SPEED- CAPT!

Ly
=
=
<4

EvEL—1 DIRECTORY

Fig. 5-11 Bit Oriented Library
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LIBRARY

MONITOR/TRAP

OFF-LINE
DATA DISPLAY

HIGH SPEED
CAPTURE

LEVEL-1
DIRECTORY

MONITOR ALL

DISC

MONITOR

ENTER START
SEQUENCE

[ENTER STOP
SEQUENCE

LEVEL-1
DIRECTORY
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BIT ORIENTED LIBRARY, OFF-LINE DATA DISPLAY LIBRARY

Monitor/Trap

4.02 This is the same program listed in both the Asynchronous and Synchronous Libraries and
is detailed in paragraph 2.02. This program, like the synchronous MONITOR/TRAP, differs
from the asynchronous version only by the type of front end program that precedes its
execution. In all other respects, program control is accomplished in the same manner as
described for asynchronous operation. All commands listed in Table 5-1 are still valid during
execution in a bit oriented environment.

Off-Line Data Display

4.03 This is the same series of programs described in paragraphs 5.01 through 5.07. The
selection is made available in the Bit Oriented Library solely for the operator's convenience.

5. OFF-LINE DATA DISPLAY LIBRARY, i ]

5.01 The Off-Line Data Display Library, Figure 5-13, is a collection of programs designed to
display data that has been captured and stored in the capture buffer or on disc. Other
selections in the library allow the user to set IO and XIO parameters and to output the
captured data via the External IO Port. The flowchart, Figure 5-14, shows how each item in
the library is selected and how the user returns to the library after the selected program is
run. Table 5-3 shows the attributes that may be displayed beneath each data byte when data
and attribute are selected for display.

TABLE 5-3

DISPLAY ATTRIBUTES

SYMBOL DEFINITION

A .

P Parity error.

~

B Block Check Character. If blinking,
the BCC is bad.

T Inserted idle character generated by
ENCORE.

T SDLC flag.

m 40 character FIFO buffer is over-
written.

| End of data, incoming data.

Selected lead is on.
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Fig. 5-13 Off-Line Data Display Library
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Fig. 5-14 Keystroke Flowchart, Off-Line Data Display Library
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OFF-LINE DATA DISPLAY LIBRARY

Display Capture Buffer HDUX

5.02 This program (DISP) is designed to display data in the capture buffer, stored there as a
result of executing a capture program, e.g., Monitor/Trap. The IO parameters should be the
same as those used when the data was captured. Because data may be captured with or
without status or attribute bytes, it is important that the operator display data in the same
manner as it was captured. For example, if data is captured in the FAST Mode, it should be
displayed in the DATA ONLY (PIPE) Mode. This is accomplished through the use of easy to

understand operator prompts.

If an incorrect response is made, momentarily depress

the @ key and reselect the display program. During program execution, control of the display
is provided through the use of operator commands as outlined in Table 5-4.

TABLE 54
HDUX BUFFER DISPLAY COMMANDS

COMMAND

DEFINITION

HEX

)

S

E

Slew speed factor.

Toggle display to HEX or octal or normal. Allow entry of HEX pair when

entering the search sequence.

Enter and exit from sequence entry mode.

Toggle mode from "AD" to "SD" to "D" where: "AD" = Attribute and

Data, "SD" = Status and Data, and "D" = Data only.
Search for sequence.

Search for B attribute. "AD" mode only.

Search for blinking B attribute. "AD" mode only.
Search for P attribute. "AD" mode only.

Search for F attribute. "AD" mode only.

Toggle display to DTE only or DCE only or normal.
Language toggle.

Case shift toggle.

Pin underline toggle select. "SD" mode only.
Program restart. Used after changing data diskettes.
Output screen to XIO printer port.

Forward one line.

Backward one line.
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TABLE 5-4
HDUX BUFFER DISPLAY COMMANDS (Cont'd)

COMMAND DEFINITION

- Auto slew forward. Slew speed controlled by @ thru .
- Auto slew backward. Slew speed controlled by E] thru [_T_}

SHIFT| -— Bit slip left.

SHIFT} — Bit slip right.

sHiFT| Go to end of data.

suiFT| | Go to start of data.
ESC Allow interleaved data display in the "D" mode.

Display Capture Buffer FDUX

5.03 This program (DISPFCBUF) is similar in function to the program discussed in the previous
paragraph. The difference lies in the display format (full duplex) and in the use of display
commands. The ecommands used with this program are listed in Table 5-5.

TABLE 5-5

DISPLAY CAPTURE BUFFER FDUX COMMANDS

COMMAND DEFINITION
} Page forward (384 character/page).
| Page backward (384 character/page).
— Shift data byte one bit to the right.
-— Shift data byte one bit to the left.
52" Display pin 2 and 3 data.
S;X Display the contents of the capture buffer from the beginning.
m Clear screen.
Eg‘ Output the contents of the capture buffer, non ASCII, via the XIO port.
Ev;o Display the contents of the capture buffer from the end.
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TABLE 5-5

DISPLAY CAPTURE BUFFER FDUX COMMANDS (Cont'd)

COMMAND DEFINITION
Agx ’ Convert display to full duplex from half duplex or HEX, etec..
EsC Exit program and return to Library Display.
HEX Convert display to HEX or return to ASCII.
)
N Returns display to normal from HEX.
DLE
P Output the contents of the capture buffer, in ASCII, via the XIO port.
"L%' Convert display to upper or lower case character.

Execute search routine.

' 2 Display pin 2 data only.

Display pin 3 data only.

Wi

Display Data Dise

5.04 This program (DISP-DISC) is designed to display data already captured and logged on
dise. The IO parameters should be the same as those used when the data was captured. The
method of displaying data is controlled by means of operator prompts. If an error is made in
response to an operator prompt, the program may be executed again by depressing the key
and then reselecting the program. The data may be displayed with or without status or
attribute bytes, depending on how it was captured. Data recorded on disc is displayed in half
duplex format with 256 characters per page. Control of the display is provided through the use
of operator commands as outlined in Table 5-6.

TABLE 5-6

DISPLAY DATA DISC COMMANDS

COMMAND DEFINITION
f Page forward.
1 Page backward.
- Shift data byte one bit to the left.
)
— Shift data byte one bit to the right.

Page 5-19



PUB. NO. 810-00184A

TABLE 5-6
DISPLAY DATA DISC COMMANDS (Cont'd)

COMMAND DEFINITION

s:x Back up one record.

CLEAR Clear display.

CONT Continue search.
E Output recorded data, non ASCII, via the XIO port.
E':Q Display end record.

ESC Exit program.

HEX Convert display to HEX or return to ASCIIL.
?F Output recorded data, in ASCII, via the XIO port.
STOP Stop display.
i Convert display to upper or lower case character.

UDF Execute search routine.

Display pin 2 data only.

2
# Display pin 3 data only.
)

Display Capture Buffer and EIA Status

5.05 This program (DISP-STAT) is designed to display the contents of the capture buffer
including both data and EIA status. Status is defined as the condition of the EIA leads, as
shown in Table 5-7, at the time a given character is logged. The contents of the capture
buffer are displayed twelve characters at a time. The display includes the data character
(send or receive) shown in ASCII, HEX, octal, and binary, and the EIA status. During execution
of this program, the display is controlled using the commands listed in Table 5-8. In order to
display the EIA status associated with a data byte, the EIA status byte must be captured while
monitoring data. If attribute and data or data only are captured, the results of this program
will be incorrect.
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TABLE 5-7

CAPTURE EIA STATUS

EIA LEAD DESCRIPTION EIA LEAD DESCRIPTION

2 (DTE) Transmit data 8 (RLSD) Carrier on detect

3 (DCE) Receive data 11 (A) Programmed by user

4 (RTS) Request to send 18 (B) Programmed by user

5 (CTS) Clear to send 22 (RI) Rind indicator
TABLE 5-8

DISPLAY CAPTURE BUFFER AND EIA STATUS COMMANDS

COMMAND DESCRIPTION
f Page forward (12 characters).
| Page backward (12 characters).
STX . N .
B Display beginning of buffer (first 12 characters).
)
CONT Continue search routine,
__J
r_'q
EN Display end of buffer (last 12 characters).
ESC Exit program and return to Library Display.
AEK Page forward 10 pages.
UDF Execute search routine.

Display Disc and EIA Status

5.06 This program (DISP-DSTAT) is similar to the previous one in that data and EIA status are
displayed in the same format. The difference is that now the data and status are loaded into
the ENCORE from the dise. There are also several additional commands available for display
control as shown in Table 5-9.
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TABLE 5-9
STATUS AND DATA DISC DISPLAY COMMANDS

COMMAND DESCRIPTION
} Page forward (12 characters/page).
‘ Page backward (12 characters/page).
1 Display first page of disc record (first 12 characters).
CONT Continue search routine.
ENQ Di .
_E isplay last page of disc record.
'

Exit program and return to Library Display.

ACK .
F Read next dise record.
HEX Enter search se in HEX
quence in .
FF
1 Read last dise record.
)

Set disc read/write head to beginning of first record.

Stop search.

Execute search routine.

Dump Capture Buffer to XIO Port

5.07 This program (DUMPXIO) is designed to output the contents of the capture buffer
asynchronously via the XIO port (pin 3). The data is output exactly as recorded. If, for
example, the data was recorded in EBCDIC with the status byte, it will be output the same
way. Each status or attribute byte is transmitted immediately preceeding its associated data
byte. The character length (BITS) and parity, selected when XIO parameters are set, should
agree with the data as it was recorded in EBCDIC, i.e., 8 bits, no parity. IO parameters should
also be the same as those used when the data was recorded. During output, XIO port pin 9
(normally reserved for testing) is set to +12V to provide the equipment under test with a data
set ready (DSR, pin 6) or a receive line signal detect (RLSD, pin 8) signal as required. The
+12V output at pin 9 is jumpered to the appropriate EIA pin by means of the T-connector
supplied with each ENCORE. When the entire contents of the capture buffer have been
transmitted, program control will return to the Asynchronous Library.

6. MEASUREMENT LIBRARY, | ;

6.01 The Measurement Library contains a series of programs designed to provide the operator
with the means of performing specific measurements on the circuit under test. The
Measurement Library is shown in Figure 5-15. Figure 5-16 shows the keystrokes required to
select an item from the library and return to the library after the selected program is
executed.
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¢

EERT
CERT

FE A SRR
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FER OMIMJOTE

SET IO
LEMEL -1 DIRECTORY
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Fig. 5-15 Measurement Library

MEASUREMENT
LIBRARY
i ]
MEASURE COUNT COUNT MONITOR MEASURE SET LEVEL-1
CERT CPU ACK/NAKS - ASYNC POLLS PER RTS/CTS CTS 10 DIRECTORY
RESPONSE MINUTE DELAY DELAY

lu(’ |m’ ESC lml ‘ssc' 318 ¢ a
SET
io

Fig. 5-16 Keystroke Flowchart, Measurement Library
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Bert

6.02 This program is designed to transmit, receive, and count the errors that have occurred on
any one of the three pseudorandom test patterns. CRT prompts allow the operator to select
the desired pattern (63, 511, or 2 047 bits in length) and the duration of the test (1, 5, or 15
minutes or continuous). During execution, the ENCORE simulates a terminal and therefore
requires external timing and proper handshaking. When the pattern lengths and duration of the
test have been selected, transmission of the pseudorandom pattern begins immediately. Once
the transmit and receive patterns have synchronized, the words "IN SYNC" are displayed in the
upper right hand corner of the CRT and measurement data is displayed in a format similar to
that shown in Figure 5-17. When the test is completed, an audible alarm sounds and the
operator responds to CRT prompts to exit ( ) or rerun ( @) the program.

FRTTERMN =23

FII PR OT B

Fig. 5-17 BERT Measurement Results
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Cert

6.03 This program is designed to transmit, receive, and count the errors on either a standard
fox message or an operator entered message. During execution, the ENCORE simulates a
terminal and therefore requires external timing and proper handshaking. The local or remote
modem should be configured to loopback the transmitted message. As the message is received,
it is displayed on the CRT until the key is depressed. This will instruct ENCORE to display
the results of the CERT, as shown in Figure 5-18, and, through CRT prompts, allow the
operator to rerun the CERT or return program control to the Measurement Library.

CERT RESUL TS

TOTHL MESSAGES. . .. . . .«
TOTHL ERRORS. . ..o 0o

= T RERUNM CERT
B = S TO SEE FER

Fig. 5-18 CERT Measurement Results

Page 5-25



PUB. NO. 810-00184

Measure CPU Response

6.04 This is a synchronous program (CPURESP1) designed to measure response time between
CPU and 40/4 terminal. Upon execution, CRT prompts allow the operator to select the station
number and the device number of the terminal to be polled. Both entries are followed by
After selecting this device number, depressing the @key instructs ENCORE to start its
internal measurement timer and stop the timer when the correct response is detected. The
program measures the length of time between the poll and select sequences being received at
the terminal. The response time is displayed on the CRT as shown in Figure 5-19.

Response
time shown
here in milli-
seconds

Fig. 5-19 CPU Response Time
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Count ACK/NAK's - Async

6.05 This program (ACK/NACK-A) is used in an asynchronous environment to passively
monitor the interface and count the number of ACKs (acknowledgements) and NAKs (negative
acknowledgements) sent (pin 2) and received (pin 3). Prior to selection of this program, IO
parameters for speed, language, and parity must be set by the user. The program sets the
mode to ASYN and the clock to INT. Upon conclusion of the test, the ratio of ACKs to NAKs
is displayed for those sent (pin 2), for those received (pin 3), and for the total sent and
received, as shown in Figure 5-20. In addition, the CURRENT TIME/START TIME display is
changed to show the time at which the test was terminated. Commands used for control of the
program are listed in Table 5-10. To exit the program and return to the Library display,
depress the (| key.

TABLE 5-10

COUNT ACK/NAKs - ASYNC COMMANDS

COMMAND DESCRIPTION
STOP Terminate test, computes and displays results.
CLEAR Clear counters and restart test.
—
ESC Exit program and return to Measurement Library.
CONT Clear counter and restart test after the [v»] key is depressed.
——

Fig. 5-20 ACK/NAK Analysis
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Count Polls Per Minute

6.06 This program (CP1) is designed to bridge both transmit (pin 2) and receive (pin 3) leads in
a synchronous environment, and count the number of polls appearing on pin 2 (DTE). If an ET
or NK is detected on pin 3 (DCE), the poll is considered to be nonproductive. If an SX, SH, or
DL is detected on pin 3, the poll is considered productive. Polls are counted and timed on the
CRT_as shown in Figure 5-21. To return to the Measurement Library, simply depress

the key.

S oI HIUT B

ToOTAEL MINJTES

T END PROSESM

Fig. 5-21 Poll Analysis
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Monitor RTS/CTS Delay

6.07 This program (MONRTSCTS) is designed to passively measure the time between an RTS
(Request To Send, pin 4) and a CTS (Clear To Send, pin 5). Since the program only measures
the time between these two events, and since it is not concerned with data or timing, IO
parameters are of no significance. RTS/CTS measurements are displayed on the CRT as shown
in Figure 5-22. Measurements are continually updated until the key is depressed. This
returns program control to the Measurement Library.

Actual
measure-
ments
shown
here

Fig. 5-22 Monitor RTS/CTS Delay
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Measure RTS/CTS Delay

6.08 This program (CTSDLY) is similar to the program deseribed in paragraph 6.07 except that
the ENCORE actively simulates DTE and generates the RTS by turning on EIA pin 4. Since the
program only measures the elapsed time between RTS and CTS, and since data and timing have
no affeet on the measurement, I0 parameters need not be established. The delay
measurements are displayed as shown in Figure 5-23. Measurements are continually updated
until the key is depressed. This returns program control to the Measurement Library.

Actual
measure-
ments
shown
here

Fig. 5-23 Measure RTS/CTS Delay as DTE

7. MASTER/SLAVE OPERATION, 'g

7.01 This feature is designed to permit remote control of one ENCORE by another, or some
other external device.

7.02 Upon selection, user prompts permit operation with the ENCORE at either of two
revision levels, below H and H or above. The revision level of your machine can be determined
by holding down the @ keys during power-up. To establish the master/slave link, each
ENCORE is connected to the data circuit via the XIO port, which is RS-232 compatible. Since
the XIO port is permanently configured as DCE and since each ENCORE must simulate DTE
communicating through modems, the XIO port must be reconfigured as DTE to operate in the
master/slave mode. The DTE configuration is provided by means of a special cable which must
be constructed by the operator. The cable is shown sechematically in Figure 5-24.

NOTE: If the ENCORE enters the Level-3 Command Mode, double check XIO connectors
and then type D RUN to display the Master Directory once again.
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Male Female
Connector Connector
(XIO Output) (Modem Input)

) 2
3>—/<3
4 /4
9 9
20 \zo

Fig. 5-24 XIO DCE/DTE Cable

7.03 Regardless of the program being executed, any ENCORE will assume the slave condition
whenever *DC2 appears at pin 2 of the XIO port. In addition, signals simulating control cluster
keystrokes must also be preceeded by an asterisk (*). If an asterisk is to be input it must
appear twice (**). Finally, a *DC3 at pin 2 instructs the ENCORE to exit the slave mode.

7.04 All ASCI characters (00 through 7F) and most special function keystrokes received by
the slave ENCORE are interpreted in exactly the same manner as they would be if input from
the keyboard. The HEX equivalents of special function keys and unique master/slave
commands are shown in Table 5-11.

TABLE 5-11

MASTER/SLAVE SPECIAL FUNCTION KEYS

(UNSHIFT) REY (SHIFT)
HEX CHARACTER HEX CHARACTER
80 E Co
81 HEX C1
82 RWD C2
g3l sTOP C3
84 } c4
85 — | C5
86 UDF Cé
87 CMD C7
882 coNT c8
S
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TABLE 5-11
MASTER/SLAVE SPECIAL FUNCTION KEYS (Cont'd)

(UNSHIFT) KEY (SHIFT)
HEX CHARACTER HEX CHARACTER
89 | Co
8A - CA
B
8B _'?_ﬂ CB
(v |
8C STAT CcC
8D° CLEAR cD
8E L CE
8F DC CF
90 &%:__y‘ DO
91 A D1
NOTES:
1. srovl If this key is depressed while the slave is transmitting the
contents of the CRT, transmission will stop. If depressed at any
other time, the Master ENCORE will present the operator with a
description of the STOP, CONT, and CLEAR Master/Slave
commands.
2. CONT This eommand instructs the slave ENCORE to transmit the
contents of the sereen to the Master.
3. CLEAR This ecommand instruets the remote ENCORE to exit the

Master/Slave Mode.

8. USER DEFINED LIBRARY, |7

8.01 Item 7 in the Level-1 Directory permits user selection of any one of eight custom
programs written by the user or by DIGITECH for the user. If custom programs have not been
prepared, demonstration programs are supplied instead. There is no attempt made here to
define these programs because they will vary from unit to unit. To examine the programs
supplied, place the desired program in the source buffer (EDIT Mode) and LIST or DUMP as
required.
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9. EIA TIMING MONITOR, | |

9.01 This program is item 8 in the Level-1 Directory. It is designed to measure the time
between a change in status of specified EIA-RS-232C leads. It is completely independent of
timing or data signals and requires no change in IO parameters. As shown in Figure 5-25, the
leads monitored are 4 (RTS), 5 (CTS), 8 (RLSD), 11 (A), 18 (B), and 22 (Ring indicator). The
current status of the lead is shown on the bottom line of the display. The time between
changes in the status of the line is shown in seconds to the right of the ON or OFF status. To
exit this program and return to the Level-1 Directory, strike the key.

"
L1 I O
n

fy oW "

n

i

D00 Qe
+ £

0
&

Ex EEI

T S N i
(O

aff o ff ot F
R ER EX

:f F U I SR O o

XY
n 4+ U
Wwomw

n

o,
(&
(%5
/B.CJ—}E,
S
8.
g .
(5]
a
a

Fig. 5-25 EIA Timing Monitor

10. MASTER DIRECTORY, | ,

10.01 The selection of item 9 from the Level-1 Directory instructs the ENCORE to display the
Master Directory. This provides the user with an escape from Level-1 and offers him the
opportunity to once again enter any desired level of operation.
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CHAPTER 6

LEVEL-2 OPERATION AND PROGRAMMING

1. GENERAL

1.01 This chapter of the manual is devoted to a description of the DICOL/Level-2 operating
system. It details the enhancements to both the Level-2 Mode Commands and the DICOL
Instruction Set. In addition to these enhancements, each item in the Level-2 Menu is discussed
in detail, and is provided with typical operating procedures where appropriate. Additional
information is found in the PACER-103 Technical Manual, Pub. No. 810-00066.

1.02 Level-2 is a powerful menu driven operating system. When combined with disc storage,
it offers the DICOL programmer far greater flexibility and ease of operation than previously
obtained through use of the PACER alone. Programs are quickly accessed and may be
transferred to or from a PACER by simple menu selection. Level-2 modes of operation are
nearly identical to those of the PACER.

e The Execute Mode runs the DICOL program currently residing in memory.

e The Program Mode allows the operator to enter and edit programs using basically
the same techniques, instructions, and edit commands developed for the PACER.

e The IO Mode permits operator selection and entry of IO parameters.

e The Display Mode provides for off-line analysis of captured data which is greatly
enhanced by the high volume of data which can be displayed on the ENCORE's 7 inch
CRT.

1.03 Further enhancements directly attributed to the power of the ENCORE and it's menu
driven Level-2 operating system include:

e The ability to output the entire DICOL menu to an external printer (via ENCORE's
XIO port).

e The ability to transfer the entire contents of the PACER program memory to the
Level-2 PSC ( Pacer Source Code) file (via XIO port).

e The ability to quickly load the PSC file with DICOL/Level-2 programs stored on
dise.

e The ability to transfer the entire contents of the Level-2 PSC file to the PACER
(via XIO port).

e The abiltiy to store the entire contents of the Level-2 PSC file on the ENCORE's 51
inch dise.

1.04 Compatibility is not limited to the modes of operation, commands, and instructions. It
has been extended to include the CRT display as well. During the Execute Mode, for example,
the ENCORE display includes information designed to simulate the PACER's Operating Status
and Secondary displays. The Operating Status is displayed as follows:
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A = ALL, combining the funetions of both SIM DTE and SIM DCE.
B = BOTH, send and receive leads (2 and 3) are bridged.

M= MODEM, simulating Data Communications Equipment (input send data on via
pin 2 and output receive data via pin 3).

T = TERMINAL, 81mulat1ng Data Terminal Equipment (output send data via pin 2,
input recelved data via pin 3).

1.05 The Secondary Display indicates program steps as they are executed. The familiar "AA"
indicating BERT or CERT synchronization is appropriately displayed directly beneath the
program step numbers.

1.06 From the user's stand-point, control of the interface (front ends) is similar to that
experienced when using the PACER and easier though not as flexible as provided in the
ENCORE's Level-3 operating system. Program control of the interface employs the same
DICOL instructions used with the PACER but includes some benefits inherent with the design
of the ENCORE.

2. OPERATION
2.01 For the purpose of this discussion, it is assumed that the user has read Chapter 4, is

familiar with disc operation, and is capable of displaying the Level-2 Directory, Figure 6-1.
The information that follows details each item in the directory in the order of appearance.

These items
are displayed
only after
DICOL pro-
grams are
written or
loaded into
memory.

Fig. 6-1 Level-2 Directory

Page 6-2



EXECUTE MODE, PROGRAM MODE

3. EXECUTE PROGRAM ... MODE "E" [ﬂﬂ

3.01 The Level-2 Execute Mode is selected from the Level-2 Directory by striking the . key,
but only if the PSC (Pacer Source Code) file is in memory (see paragraph 4.01). Once selected,
the system program, LVLZ, executes the current DICOL program one line at a time, in
numerical order, from beglnmng to end. Execution may be prematurely terminated by striking
the @ key once. Striking it again returns the Level-2 Directory. The key is used to enter
one-bit-character errors in the data stream while a program is running. Counting these errors
in a BERT or CERT loopback helps to verify circuit continuity.

Typical Execute Procedure
3.02 This procedure is designed to provide the user with step-by-step instructions for

executing a DICOL/Level-2 program. This procedure is simplified when IO parameters are
known to be correct or when the program contains an "01" (auto IO) instruction.

STEP PROCEDURE

1. From the Level-2 Directory, select Mode I by striking the@key. Then
examine the IO parameters and change if necessary (see paragraph 5.01).

Note: If the program to be executed includes a "01" instruction, IO Mode
parameters change automatically upon execution.

2. Strike the E-:] key after the correct IO parameters are established and note
that the Level-2 Directory is displayed once again.

3. From the directory, select Mode P by striking the key. Then select the
program to be executed using the (E t| keys. If there are no programs in
the PSC file, enter a program manually as described in paragraph 4.02 or load
programs as described in paragraph 9.01 or 10.01.

Note: The [ key must be held down as the [ {] key is struck.

4, Return to the Level-2 Directory by striking the key.
5. Now execute the selected program by striking the key.

4. EDIT/ENTER PROGRAM ... MODE "P" ["'&E

4.01_The Level-2 Program Mode is selected from the Level-2 Directory by striking
the key. At this point, the system program "P MODE" is executed. This program allows
the Level-2 operator to write and edit programs using the DICOL instruction set and edit
commands in a manner similar to that used with DIGITECH's PACER-103. The display that
follows Program Mode entry shows the contents of the PSC file. This will normally include
previously loaded programs. Typical displays are shown in Figures 4-2 and 4-3.
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Program
line num-
ber

Insert pro-
gram name

First in-
struction
of every
program

Fig. 6-2 Program Mode Display, Menu Not Loaded

Fig. 6-3 Program Mode Display, Menu Loaded
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4.02 You will notice that each program line appears in exactly the same format as it would on
the PACER-103 except that instruction arguments are highlighted. You should also note that
the top line of the display includes a case shift mode indicator (UC), that disappears when
the key is depressed (lower case selected). It also includes a number that indicates the
amount of remaining program memory.

Program Mode Commands
4.03 The Level-2 Program Mode Commands differ slightly from those of the PACER due to
differences in the keycap legends and in the arrangement of keys in the auxiliary keypad. Both
PACER and equivalent ENCORE commands are shown in Table 6-1.

TABLE 6-1

PACER/ENCORE PROGRAM MODE COMMANDS

ITEM PACER ENCORE FUNCTION
1. Advance to next program.
2. Insert line above current line.
3. [_T_] Go ahead one line.
4. Go back one line.
5. B Character delete.
6. = = Enter/Exit HEX Mode.
7. @ @ Go to program start.
8. E‘E E"EB Go to program end.
9. Erase line.
10. poodurore Erase program.
11. E’E] Invert parity.
12. Enable/Disable upper-case.
NOTES: Item #11 above is necessary because of the absence of an auxiliary shift-key

on the ENCORE. On the ENCORE, the key will turn the parity invert
functions on or off. Whenever the invert function is on, an indication will
appear on the top line of the display.

Item #12 above is an added ENCORE function which allows only upper case
alphas when enabled. Whenever the upper case function is on, there will be a
"UC" displayed on the top line of the CRT. This function is especially useful
since there is only one shift key on the ENCORE.
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Typical Program Entry Procedure
4.04 DICOL/Level-2 programs are normally written in the Level-2 Program Mode. Although
they may also be written in the Level-3 Edit Mode, the examples given here deal strictly with
Level-2 operation.
Programming Hints

e Momentarily depress the SPACE BAR to terminate the DICOL instruction.

e Momentarily depress the key to terminate the argument.
4.05 The following procedure is designed to demonstrate the method by which a DICOL/Level-

2 program is written. Additional information covering the selection of IO parameters is found
in paragraph 5.01.

STEP PROCEDURE

1. From the Level-2 Directory, momentarily strike the |%| key (Program Mode)
and note that the Program Mode Display (LEVEL-2 EDITOR) appears in a
format similar to that shown in Figures 6-2 and 6-3.

2. If the Program Mode display is similar to that shown in Figure 6-3, you must
either erase the existing program(s) by striking the key twice for each
program to be erased or move to the end of the program by holding
the key down while striking thekey. In either case, the first
instruction must be "63", followed by the program name. If the display
appears as shown in Figure 6-2, simply begin the program by typing the
program name.

3. Enter the following program. Remember, strike the SPACE BAR for auto-
matie colon entry after the instruction number, and the [I] key after the
argument.

Line# Instruction Argument Comments
00 : 63 : COUNT UP DEMO Program name
01 : 30: Clear display
. . Display the contents of
02 . 55 . D counter "D"
03 : 50: 100 Wait 100 ms
Increment counter "D"
04: 53: D by 1
05: 04: -4 Jump back 4 steps

4, Strike the [ key and note that 5 lines of the program are displayed. Use

the and keys to scroll through the program and check for errors. If an

error is found, use the keystrokes defined in Table 6-1 to edit the program.
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STEP PROCEDURE

5. Strike the key and note that the ENCORE displays the Level-2 Directory.
It is good practice, at this point, to save the program on disec by selecting
item E from the menu (see paragraph 12.01). This will prevent accidental
loss of the program if power is turned off.

6. If the program were designed to input or output data, the IO Mode would have
to be entered and IO parameters established (see paragraph 5.01). Since this
example does not require input or output via the interface, strike the key
to execute the program and note a display similar to that shown in Figure 6-4.

Indicates Program
Simulate line num-
Status ber being
A = All executed
B = Both
M = Modem
T = Ter-

minal
PACER or
DICOL
Program
Name
Displayed
Contents
of Counter
"D" as it is
ineremented

Fig. 6-4 Typical Execute Display
7. Strike the E] key twice to exit this program and note that the Level-2

Directory is displayed once again.
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Instruction Set

4.06 The DICOL/Level-2 instruction set consists of high order language instructions that may
or may not require an argument. An instruction specifies an operation to be performed. An
argument provides the data/information require by the instruction. The information in the
following table differs from that provided in the PACER manual because the ENCORE makes
certain enhancements possible. Whenever the explanation of an instruction is changed as a
result of these enhancements, an asterisk (*) will appear to the right of the instruction number.
The time required to execute each instruction is shown in parenthesis and given in
microseconds (us), e.g. (execute = 125 us + 65 us/char.). Where the execute time is not given,
the maximum speed is shown, e.g. (60 kbps).

NOTE: Each instruction entered must be followed by a space and each argument by
the (1] key. Colons are entered automatically.

TABLE 6-2

DICOL/LEVEL-2 INSTRUCTION SET

KEYSTROKE OPERATION
INITIALIZE INSTRUCTIONS
p SELECT TEST MODE. This instruction is normally one of the first

instructions in a program. It allows the PACER to bridge both inputs
(lead 2 and 3), to simulate DCE by receiving on lead 2 only or to simulate
DTE and receive on lead 3 only (initiates a sync search on the
appropriate lead). If the 00 instruction is not part of the program, the
PACER automatically assumes a bridging input. When the instruction is
used, one of the following arguments is required:

Instruction Argument Comment

00 : B Both inputs are bridged (leads 2 and
3). The same condition exists when
the 00 instruction is deleted or no
argument is entered.

00

=

This argument allows the PACER to
simulate DCE and monitor data re-
ceived on lead 2 while sending on lead
3.

00

-3

This argument allows the PACER to
simulate DTE and receive data on
lead 3 while sending on lead 2.

00

>

This instruction is used primarily for
self-testing purposes. It combines
the functions of both the SIM DTE
and SIM DCE into a single test mode
(A=M+T).
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TABLE 6-2
DICOL/LEVEL-2 INSTRUCTION SET (Cont'd)

KEYSTROKE OPERATION

INITIALIZE INSTRUCTIONS (Cont'd)

Note: In practice, to conserve program memory, delete the 00 instruc-
tion to bridge both inputs.

If the program directs the PACER to assume an active simulate state
(instruction "00™:T or <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>