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Section 1
Overview

By writing TWl programs, you can integrate a wide range of
operations that use and expand on the built-in functions of the
9100A/9105A.  The amount of time you invest in creating
programs pays off in increased efficiency for test and trouble-
shooting operations. This manual describes 91 OOA/9  105A
programs and how to create them using the programmer’s
interface on a 9100A.  For a summary of each TL/l command
and its syntax, refer to the TLIl Reference Manual.

If you have written programs before, you will find programming
on the 9100A to be similar to other programming you have
done. If you have no previous programming experience, you
will find the 9100A system to be easy to learn, although you
may want to refer to a programming text for help in
understanding some of the fundamental programming principles
used.

Before you begin to program, you will want to familiarize
yourself with the operation of the 9100A/9105A and with the
proper functioning of the circuit boards you wish to test so that
you can define the tasks you want your programs to perform.
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The remaining sections of this manual are organized in the
following order:

2.

3.

4.

5 .

6 .

7.

8 .

Editor - The physical programming environment.
You learn how you use the programmer’s interface to
create, modify, and store programs and other
information.

Overview of TL/l - A guide to the features of the
TL/l programming language. TL/l is a structured
language specifically designed for convenient use in
developing test and troubleshooting routines.

Debugger - The 9100A facility for fine tuning a
program. Much of programming effort is devoted to
verifying that a program does what it is supposed to
do. The debugger is an aid to this process.

Guided Fault Isolation (GFI) - How to program the
system to perform Guided Fault Isolation. The GFI
troubleshooting feature can be customized for your
UUT designs.

Terminal Emulator - How to use the programmer’s
interface as a remote terminal. This feature is useful
for transferring information between the 9100A and
other computer systems.

CAD Translator - How to use the 9100A  to
download a CAD system output file and to convert it
into the proper format for use with the
91OOA/9105A.

Glossary - Definitions of commonly used terms.

An index is provided at the end of the manual for reference.
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Section 2
Editor

INTRODUCTION 2.1.

With the editor, you create, store, or change the data and
programs required for testing and troubleshooting with the
9 lOOA/  105A. The editor follows the userdisk  organization
shown in Figure 2-l. A “userdisk” is the formatted storage
space on a physical disk (the hard disk or a floppy disk)
allocated for user-accessible information. Each physical disk
incorporates a userdisk, which can contain data and programs
for one or more UUTs. To provide additional userdisks, you
add more floppy disks.
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USERDISK ORGANIZATION

A userdisk  consists of the following:

2 .2 .

Userdisk  Text Files: Files that can contain any text.
These files are used for information which is not specific
to just one UUT (Unit Under Test).
UUT Directories: Directories that include all test
programs and Guided Fault Isolation (GFI) information
for a single UUT.
Program Library: Stores programs that can be used by
all UUTs.
Pod Library: Contains pod descriptions. Each
description includes a database for the pod and sometimes
special TL/l  programs to be used with the pod.
Part Library: Stores descriptions of different types of
components.
Help Library: Contains the text of the operator’s
keypad help information.

Figure 2-  1 summarizes the organization of a userdisk. Each of
the items listed above is described in more detail starting below.

Userdisk  Text Files - Operator’s instructions or program
documentation that is associated with more than one UUT can be
stored in userdisk  text documents. Userdisk  text files may also
be written to or read from by a TL/l program.
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UUT Directories
following items:

- Each UUT directory includes the

l Programs for testing or troubleshooting.
l Stimulus program response files.
0 A node list (NODELIST).
0 A reference designator list (REFLIST).
l Part descriptions.
0 A compiled database (GFIDATA).
0 UUT text files.
0 Test vector files.

A program is used to test the functionality of an area of the UUT
(or of the whole UUT.) Programs are also used in GFI to
stimulate an individual node.

A stimulus program response file contains the correct data
measurements that result from the application of a stimulus
program to a particular node. In a complete UUT directory,
each stimulus program is paired with a response file. GFI uses
one or more stimulus programs and response files to determine
whether a node is good or bad.

The node list describes all the interconnections of the UUT.
Each UUT directory contains only one node list. The node list is
used by GFI.

The reference designator list contains names which represent
devices on the UUT. With this list, you assign a unique name
and a part description to every device on the UUT. Each UUT
directory contains only one reference designator list.
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A compiled database contains stimulus program responses,
reference designators, part descriptions, and the node list
converted to a form that the GFI program can use for isolating
faults. You cannot edit a compiled database. Stimulus
programs themselves are not compiled into the database. You
must copy them separately whenever you copy a compiled
database to another disk.

A part description contains a description of a component, such
as a 7400 quad NAND gate or a resistor. The part descriptions
are used by GFI.

UUT text files may be used either to describe the UUT or the
tests, or to contain source notes about programming. UUT text
files also may be written to or read from by a TL/l program.

In addition, UUT text files are manipulated by the READ
BLOCK and WRITE BLOCK commands entered at the
operator’s keypad. And, UUT text files can be deleted using the
MAIN MENU key on the operator’s keypad.

Test vector files are used to describe the test vectors to be driven
out by a vector output I/O module. For more information, refer
to the Vector Output II0 Module Manual.

Program Library - The program library usually contains
programs that perform frequently used operations that are not
UUT specific. Unlike the programs in individual UUT
directories, these programs can be called (invoked) by any other
program on the userdisk. Storing these programs in the
program library, rather than in a UUT directory, avoids
duplicating the same program for every UUT that uses it.

Pod Library - The pod library contains pod descriptions.
Each of these descriptions contains a database describing the
pod. For some pods, the pod description also contains special
TL/l programs that are used with the pod.
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Part Library - The part library consists solely of part
descriptions. A “part description” contains a description of a
component, such as a 7400 quad NAND gate or a resistor. The
part library is shared by all the UUT directories on the same
userdisk  so that a part description does not have to be duplicated
for each UUT that uses that part.

Help Library - The help library contains the help messages
associated with fault messages that appear on the operator’s
display. The help messages are text files. There is one file
called INDEX in the help library which maps fault names with
help text.

Creating or Changing Directories or Files

You create and change directories and files through the editor.
The operations you can perform with the 9100A editor are
context sensitive (they depend on what you are editing). When
the EDIT key on the operator’s keypad is first pressed, the
userdisk  screen appears on the monitor. If you direct the editor
to a particular UUT directory, library, or userdisk  text file, the
editor commands change to match the type of the item selected: a
directory, library, or text file, for example.

When accessing files, the editor follows the userdisk  organ-
ization shown in Figure 2-l. For example, if you are currently
editing the node list of UUT directory #l and want to perform an
operation on a program of UUT directory #2,  you can follow
these steps:

1 . Quit editing the node list.

2. Quit editing UUT directory #l.

3 . Now you are at the userdisk  level. Type in the name
of UUT directory #2 and select its type.

4. Type in the name of the program and select its type.

This type of procedure (and a short-cut method) is described in
the heading “Entering and Exiting the Editor” located in Section
2.
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PHYSICAL ENVIRONMENT 2.3.

This section describes the physical tools used to edit the contents
of the userdisk. Your 9100A  must be equipped with a monitor
and keyboard to enable editing. The connections are described
in Getting Started. The monitor displays information from the
editor. The keyboard includes an ASCII keyboard, which you
enter text through, and an editor keypad and softkeys  (function
keys), which you enter commands with (see Figure 2-2).
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Figure 2-2: Programmer’s Keyboard
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Monitor Display 2.3.1.

The monitor’s display contains 24 lines by 80 columns. When
you first enter the editor by pressing the EDIT key on the
operator’s keypad, this display is divided into areas called
windows as shown in Figure 2-3.

The contents of these windows vary according to what you are
editing:

l Information Window: In Figure 2-3 the editor is
operating on a userdisk  screen, so the information window
contains information such as the name and description of
the userdisk, the write-protection status of the disk, and
the amount of space available.

l Edit Window: The edit window lists the contents of the
userdisk, organized by categories.

Commands to manipulate windows are described later in this
section under “Window Commands.”

When you are editing a directory (such as a UUT directory or
the part library), the edit window lists the items in the directory.
For example, when you view a userdisk  directory, the edit
window lists the UUT directories, userdisk  text files, the part
library, the pod library, the program library, and the help library
(press the Scroll Forward key to see this item in the userdisk
directory). In this case, you cannot move the cursor into the edit
window nor can you turn the information window off.

When you are editing an item that is not a directory (such as a
program or a node list), you can move the cursor into the edit
window, and you can turn the information window on and off
(by pressing the Info key on the programmer’s keyboard).

2-9



Information Window

DISK PROTECTED: NO

PREssa-KEYORWKEY

DIRECTORY OF /HDR  (USERDISK)

Units Under Test !UUT):
CiBC

Text Files <TEXT):

Part Library iLIBRRRY>:
PRRTLIB

Pod Library ILIBRQRY):
PODLIB

Program Library CLIBRFlRYI:

REMWE SWE  FORMfiT COPY TERM STY'r!LE

- Edit Window

Figure 2-3: Windows in the Userdisk  Screen
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Three other windows can appear on the display:

0 Help Window: This window, which is controlled by
the Help key on the programmer’s keyboard, contains one
line of text that describes the type of information required
at the cursor location. The window also contains a
variable amount of reference information depending on the
type of the item being edited. The window appears in the
lower portion of the display (see Figure 2-4). When you
turn the help window on, the cursor moves into the
window allowing you to search or scroll through the help
message. To move the cursor to its original position
outside the window, press the Help key to turn the
window off.

l Messages Window: This window displays
asynchronous messages that are generated by the 9100A.
The messages window covers the entire display area
(monitor) and appears as a blank window if there are no
messages to display. You can turn  the messages window
on and off by pressing the Msgs key. The Scroll Lock key
stops and starts the addition of new messages.

l Fault Window: This window is used to display a fault
message that is generated by a TL/l program, either by a
stimulus program or by the debugger. When you turn the
window on, the cursor moves into the window allowing
you to scroll through the complete fault message.
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NME: HDR
DESCRIPTION:
STRRTUP UUT: PROGRbM:

DISK FREE: 1838,976  BYTES

DISK PROTECTED: NO

PREss~-KEYmwKEy

DIRECTORY OF /HDR  WSERDIGKI

GETTING STARTED  (use down arrow key to read HELP)

Press the Edit key to create a new UUT directory.

Try This:
Press Help to remave this window then:
Press Edit, type in BDClRD and Press Return Twice (selects 'UUT'  file type)

Figure 2-4: A Userdisk  Screen with Help Window
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The top line and two bottom lines of the display are reserved for
the following information as shown in Figure 2-5:

l Status Line: This displays the name (pathname) and
type for the item you are editing. The status line also
displays the line number of the cursor location. If you
make changes, the status line displays a note to remind you
to save the changes before you quit editing.

l Softkey  Numbers Line: This displays the softkey
numbers (Fl,  F2, . . ., F10)  above the softkey labels.

l Softkey  Labels Line: This displays the labels for the
ten softkeys. You press softkeys  to perform editor
commands. The softkey labels change according to the
commands that are available. When fewer than ten
commands are available, some of the labels remain blank.

Some commands require that you enter information (the
name of a program, for example). Pressing a key for one
of these commands causes a prompt line to replace the
softkey labels, and the cursor moves to the line so you can
type in whatever is requested.

The softkey labels line is also used to display messages
that pertain to the status of disk operations, such as
“SAVING . . .” and “LOADING . . .‘I  messages.

If you enter inappropriate information, an error message
replaces the softkey labels on the softkey labels line. Press
the Return key after you read the error message to restore
the softkey labels on the screen.
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Status Line

DISK PROTECTED: ND

DIRECTORY OF /HDR  (USERDISK)

Units Under Test (UUT):
W C

Text Files (TEXT):

Part Library (LIBRFLRY):
PfWLIB

Pod Library (LIBRMY):
PODLIB

Program Library (LIBRfiRY) :
pRoGLIB

*

Softkey  Labels Line

Softkey  Numbers Line

Figure 2-5: Status Line, and Softkey  Numbers and Labels Lines
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ASCII Keyboard 2.3.2.

The ASCII keyboard (see Figure 2-6) includes keys for all
ASCII characters. In addition, the following keys perform
special functions:

Shift: When pressed at the same time as another key, the
Shift key causes the shifted (upper) value of the key to be
typed.
Caps Lock: This key affects only alphabetic keys and
causes these keys to type upper-case letters. Press the
Caps Lock key again to turn off the feature. The indicator
lamp on the key turns on when Caps Lock is active.
Ctrl: When pressed at the same time as another key, the
CTRL key causes the corresponding control sequence
(CTRL-C, for example) to be typed. The CTRL key is not
used during editing.
Scroll Lock: As new messages appear at the bottom of
the messages window, previous messages scroll up and
off the screen. Pressing the Scroll Lock key stops the
scrolling so that messages do not disappear. Pressing the
Scroll Lock key again unlocks the display and allows
scrolling to resume. The indicator lamp on the key turns
on when Scroll Lock is active.
Arrow Keys: These keys move the cursor in the
indicated direction. The Back Space key is identical to the
left arrow key.
Delete: The Delete key (marked with a large X) removes
one character to the left of the cursor and moves the cursor
one character to the left.
Tab: This key is used when editing programs, node lists,
and text files. When pressed, the Tab key causes spaces to
be inserted up to the next tab stop. Tab stops are located
every eight columns.
Field Select: This key is active only when the cursor is
located at a selectable field. The selectable field will be
highlighted. To scroll through the various selections, press
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Figure 2-6: ASCII Keyboard
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the Field Select key. To scroll backwards through
previously viewed selections, hold down the Shift key
while pressing the Field Select key.

l Escape: This key is not used during editing. If you press
this key during editing, you will hear a beep.

0 Break: This key is not used during editing. If you press
this key during editing, you will hear a beep.

Al.l keys except the Return key and the Escape key repeat when
held down.

Editor Keypad 2 .3 .3 .

The editor keys shown in Figure 2-7 perform the following
commands:

a Edit: This key lets you edit a new item. For example,
when you are editing a UUT directory and instead want to
edit a response file, you press the Edit key. The editor
responds by prompting for a file name and a file type.

l Quit: This key lets you quit editing at the current level and
return to the next higher level. For example, if you are
editing a node list and press the Quit key, the editor returns
to the UUT directory. You also press the Quit key to
cancel a prompt.

NOTE

You may avoid repetitive quitting through
higher levels by holding down the Shift key
while pressing the Quit key. In this case,
control immediately returns to the operator’s
keypad. When you subsequently press the
EDIT key on the operator’s keypad, the
editor resumes with the file  or directory from
which the Shift-Quit was issued.
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Editor Keypad

Softkeys  (Function Keys)

Figure 2-7: Editor Keypad and Softkeys
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l

Msgs: This key turns the messages window on and off.
Help: This key turns the help window on and off.
Info: This key turns the information window on and off.
It is active only when you are editing a file.
Beg F (Begin File): This key moves the cursor to the
first character or field of the file.
End F (End File): This key moves the cursor to the last
character or field of the file.

l SC Fd (Scroll Forward): This key scrolls the display
up 20 lines, moving the bottom line to the top of the edit
window.

l SC Bk (Scroll Backward): This key scrolls the display
down 20 lines, moving the top line to the bottom of the
edit window. If fewer than 20 lines exist before the
currently displayed lines, the display is scrolled until the
first line of the file appears and the cursor will stay on the
current line.

l

l

Begin Line: This key moves the cursor to the first
character or field of the current line. It is active only when
the cursor is in the edit window or information window.
End L (End Line): This key moves the cursor to the
last character or field of the current line. It is active only
when the cursor is in the edit window or information
window.

Softkeys (Function Keys) 2.3.4.

Ten keys labeled Fl, F2, . . . FlO (see Figure 2-7) are
designated softkeys  because their functions are determined by
the editor software. The labels that appear in the softkey labels
line of the display specify the function for each key that is active.
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ENTERING AND EXITING THE EDITOR 2.4.

The monitor and programmer’s keyboard provide the
communications interface to the 9100A editor. When you use
the editor, you cannot troubleshoot with the 9100A since the
operator’s keypad and display are inactive for the duration of
your editing session.

To invoke the editor, press the EDIT key on the operator’s
keypad. The 9 100A checks for the presence of the
programmer’s interface; if the interface is connected, the
information window and edit window for the HDR userdisk  (on
the hard disk) appear on the display. From this point on, you
enter commands from the programmer’s keyboard.

Initially you are editing the userdisk  on the hard disk drive
(called the HDR userdisk). Press the Edit key to edit either the
DRl userdisk  (floppy disk drive) or any item displayed for the
HDR userdisk. A prompt appears to let you enter the name of
the items and its type (USERDISK, UUT, etc. ). If the name
and type match an existing item, the information is retrieved
from the user-disk and displayed. Otherwise, the editor creates a
new (blank) item with the name and type you have specified.

If you are familiar with the organization of the userdisk, you can
direct the editor to a low-level item immediately (rather than by
editing successively lower levels). To do this, enter the full
pathname  of the item you want to edit. For example, to edit the
program VIDEO-TEST in the UUT directory MAIN-BOARD
on the DRl userdisk, enter /drl/main-board/video-test  as the
name of the item to edit.

If you have made changes to the item you are currently editing
and you press the Edit key, the editor will prompt you for the
name and type of the next item to be edited. Then the editor
prompts you to determine whether you want to save the changes
made to the original item.

To finish editing, press the Quit key. If you have made
changes, the editor prompts you to determine whether to save
the changes. Once you answer this prompt the editor returns to
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the next higher level. For example, if you quit editing a node
list, the editor returns to the UUT directory. If you quit editing
the UUT directory, the editor returns to the userdisk. Finally, if
you quit editing the userdisk, the editor returns control to the
operator’s keypad.

NOTE

You may avoid repetitive quitting through
higher levels by holding down the Shift key
while pressing the Quit key. In this case,
control immediately returns to the operator’s
keypad. When you subsequently press the
EDIT key on the operator’s keypad, the
editor resumes with the$le  or directory from
which the Shift-Quit was  issued.

DISK UTILITIES 2.5.

Utilities operate on whole entities: programs, node lists, or
UUT directories, for example. These commands are all invoked
by pressing softkeys  when the appropriate labels are displayed:

0 COPY: This command performs several operations. When
you copy a directory, you copy all the files contained in
that directory.

Copy files and directories - You can copy an item to a new
item of the same type on either the same userdisk  or a
different userdisk, with the same name or a new name. If
the name and type of the destination you specify matches
an existing item, you are prompted about whether to
overwrite the existing item.

Create a backup disk - You can copy an entire userdisk  to a
different disk. If a userdisk  already exists on the
destination disk, it is erased before copying.
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Convert files to and from text - If you copy a non-text file
to a new file of the type TEXT, you create a text document
equivalent of the file. If you copy a text document to a
new file of any type except TEXT, the text in the original
document must meet all the format and syntax
requirements for the new type; otherwise, the conversion
is not allowed. These operations allow you to transfer files
to and from a different system with a different editor.

Print files and directories - If you print a directory, the
print format of that directory depends on the setting of the
STYLE softkey. If it is set to BRIEF, a list of the
directory files is printed. If it is set to LONG, a list of the
directory files, file sizes, and file modification dates and
times are printed. You specify a portname  (either /PORT1
or /pORT2,  whichever the printer is connected to) as the
name and PORT as the type of the item to copy to. The
9100A automatically converts the item to text and sends it
to the printer port. This operation can be used to print any
file or directory.

l REMOVE: This command removes the item or items you
specify. You cannot remove the item that you are currently
editing.

l FORMAT: This command operates on the floppy disk in
disk drive /DRl. The hard disk cannot be formatted.
FORMAT clears the current contents of the disk, prepares
it for storing files, and inspects it for physical defects.
You use the FORMAT command either to erase all files
from a disk or to prepare an unused disk for storing files.
If the specified disk is already formatted, you are prompted
as to whether you want to overwrite the information.
Otherwise you are prompted to verify that you really want
to format the disk. If a physical defect is found on the
floppy disk, the FORMAT operation terminates, returning
an error message.

l SAVE: This command writes the current state of the item
you are editing, including the name and write protection
status, to the disk and leaves the cursor at its current
position. For example, if you create a new text document
and type in some text, you enter the SAVE command to
save the text on the disk. If there is not enough free
memory on the disk to save the file, an error message
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memory on the disk to save the file, an error message
appears. To save the file, insert another disk and
temporarily save the file on the new disk. Then after
making room on the original disk, the file can be copied
back onto it.

If the file on the disk is write-protected (indicated by a
YES in the WRITE PROTECT field of the information
window), you are prompted whether you want to
overwrite the disk version of the file. Because the prompt
is based on the disk version of the file, if you do not want
to be prompted, change the write-protection field of the
information window to NO and save the file. Thereafter
you will not be prompted.

INFORMATION ENTRY 2.6.

You enter all editor commands by pressing a softkey or an editor
keypad key; you do not need to memorize control key (Ctrl)
sequences or type command names. When the editor requires
more information, it displays a prompt and you type a reply.
When the information that you can enter is limited to a small
number of choices, the editor provides the choices for you to
select from.

Text Entry 2.6.1.

You insert text at the cursor location by typing characters from
the ASCII keyboard. When you press the Return key, the line
of text is created. If you type beyond the 80 character width of
the display, the editor automatically inserts a continuation
character (>)  at the end of the display line, moves the cursor to
the beginning of the next display line, and inserts a second
continuation character (<).  The continuation characters connect
one display line to the next, resulting in one continuous text line
containing more than 80 characters.

The Tab key inserts spaces. Tab stops are fixed at every eighth
column. Pressing the Tab key advances the cursor to the next
tab stop. Tabs are not allowed when filling in a field.
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The Delete key moves the cursor left and erases the character in
that location. Character deletion wraps to the previous line; if
you press the Delete key when the cursor is at the beginning of a
line, the carriage return after the previous line is deleted, and the
two lines are joined. You cannot delete past the beginning of a
field.

You cannot enter control characters in the text. If you type a
control character during editing, you will hear a beep, and the
input will be ignored by the editor.

Fields 2.6.2.

In programs, text files, and node lists, you can enter characters
anywhere within the display. In response files, part
descriptions, and other items (such as the information window),
cursor movement is limited to specific areas called fields. A
simple way to determine the presence of fields is to move the
cursor with the right arrow and left arrow keys. If there are no
fields, the cursor moves one character at a time; if there are
fields, the cursor jumps from one field to the next.
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There are two types of fields; an example of each is shown in
Figure 2-8:

l Fill-in: This field appears as a long blank, similar to
those on a paper form. You type information into the field
from the keyboard. When you press the Return key, or
move the cursor out of the field, or enter the SAVE
command, the information you have typed is entered.

The number of characters you can type in a fill-in field is
limited by the size of the field.

l Selectable: This field can only be filled by a limited
number of choices. When you move the cursor to a
selectable field, the cursor disappears and the entire field is
highlighted. After you move the cursor to the field, press
the Field Select key to see the available choices. You can
think of the choices as being attached to a knob that you
turn by pressing the Field Select key until the choice you
want appears. To review the selections in the opposite
direction, hold down the Shift key while you press the
Field Select key.

When editing an item in the edit window that contains fields,
lines are automatically inserted when you attempt to move down
from the last line. Lines can also be inserted above the last line
by using the INSERT softkey.  When the INSERT softkey is
pressed, a new line is inserted beneath the line where the cursor
is located. Lines can be deleted by using the DELETE softkey.
When the DELETE softkey is pressed, the line where the cursor
is located will be deleted.
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Fill-in Field

PTC:: A:? RELHTEC  ItWl

3,10

PINS

Selectable Field

Figure 2-8: Fields
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Prompts and Defaults 2.6.3.

A prompt is a word or phrase that appears on the prompt line.
Whenever a prompt appears, the cursor is moved to the prompt
line so that you can type a reply. After you type the reply, press
the Return key. The bottom line of Figure 2-9 shows two
prompts with appropriate replies.

Frequently, a prompt appears with the reply already provided.
The editor retains the reply that you entered the last time it
displayed this prompt and offers this reply as a default. To enter
the default, press only the Return key. To enter another reply
instead, type it in; the default disappears with the first character
you type. Once you press the Return key, the command is
issued and the new reply becomes the default. To cancel a
prompt, press the Quit key. The softkey labels reappear and no
operation is performed.

The 9100A editor recognizes the asterisk (*)  as a wildcard  in
your replies to many of its prompts. The most common use of
the wildcard  is while entering names, either to save typing or to
specify several names at once.

For example, if you want to remove all programs that begin with
the letter R from a UUT directory, you edit the UUT directory
and use the REMOVE command, specifying R*  as the name and
PROGRAM as the type. In this case, the wildcard  provides a
way to identify many names at once.

You can include several wildcards in a single name. For
example, *TEST* can represent the name BITTESTS. You
cannot include a wildcard  in any but the last item of a pathname;
for example, the pathname  /DRl/TK*/EXAMPLE  is not valid.
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