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This kind of sequence is the one to use when you want to maximize the amount of
user space available, since the command

LIMIT = UPPER/2K*2K

limits the workspace to the rest of the block that it partially occupies at present
(UPPER/2K*2K is the number of the block that contains the UPPER address). For
example, consider the following command sequence:

*UPPER

UPP=F5FCH ;lowest address in workspace.
*LOWER

LOW=D800H ;lowest free block.

*LIMIT

LIM=D800H ;lowest address available for expanding workspace.

*LOAD :F1:PROG NOCODE ;load symbol tables into workspace.

*UPPER

UPP=F450H ;the workspace has expanded.

*EVALUATE UPPER/2K*2K

1111000000000000Y 170000Q 61440T FOOOH ‘p’ ;lowest address in
current block

*LIMIT=F000H ;limit workspace expansion to current block.

*MAP 2000 LEN 6K = INT LOWER

Example 3:

The user program starts at 3000H and is about 4K in length. The file containing the
code is named ‘“PROGI1’’. The following sequence allocates the lowest 4K (two
blocks) to user code and the remaining 2K to workspace expansion:

*LIMIT = LOWER + 4K

*MAP 3000H LEN 4K = INT LOWER
*LIMIT

LIM=E800H

*LOWER

LOW=D800H

*LOAD :F1:PROG1

The new LIMIT (E800H in our example) is the number of the lowest block above the
area mapped for user code (see figure 5-2).

Example 4:

The user program starts at 3000H and is just less than 3K in length; the file is
“PROG2"”’. The following sequence maps the lower two blocks to user code as in ex-
ample 3, setting LIMIT just above the user code space. In contrast to example 3,
that point is now in the middle of a block instead of at a block boundary.

*LIMIT = LOWER + 3K

*MAP 3000H LEN 4K = INT LOWER

HOST/EN1 WARN C1:MAPPING OVER SYSTEM
*LOWER

LOW=D800H

*LIMIT

LIM=E400H

Note that we still receive the warning message since we are mapping higher than
LIMIT. You must map in terms of the 2K blocks; however, LIMIT can be set to any
address. In this case, LIMIT has been set so as to maximize the amount of
workspace available to ICE.

Multi-ICE



CHAPTER 6
BASIC MULTI-ICE COMMANDS

Chapters 6, 7, 8, and 9 present the multi-ICE commands. In chapter 6 we describe
the three basic multi-ICE commands (SWITCH, ACTIVATE, and KILL), and
give a simple model of multi-ICE operation to help explain what the commands
do. Chapters 7 and 8 introduce the synchronization commands (SUSPEND,
CONTINUE, WAIT, BREAK, and LOCK), and add refinements to the basic model
to help describe the effects of these commands. The full model is presented in
chapter 9.

Chapter 6 is organized as follows:

¢ Syntax descriptions of the SWITCH, ACTIVATE, and KILL commands
¢ A simple model of multi-ICE operation

®  Details on the SWITCH command

¢ Details on the ACTIVATE command

¢  Details on the KILL command

¢ System Displays and Messages

SWITCH Commands
SWITCH =ENn
SWITCH

Examples:

SWITCH = EN1
SWITCH = EN2
SWITCH

SWITCH HOST-only command keyword that sets or displays HOST’s

current parsing and execution environment.

= The assignment operator, to change the SWITCH.

ENn One of the keywords EN1 or EN2.
ACTIVATE Command
ACTIVATE PRncr

[ ice-commandcr] ...

ENDACTIVATE
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Example:

ACTIVATE PR1
REPEAT
STEP COUNT 1
PRINT -1
UNTIL OPCODE = .RET
ENDREPEAT
REGISTERS
ENDACTIVATE

ACTIVATE

PRn
cr

ice-command

ENDACTIVATE

HOST-only command keyword; compound command block
becomes PRn’s command list, and PRn is set ACTIVE
READY.

One of the keywords PR1 or PR2.
Intermediate carriage return.

Any simple or compound command that is valid for PRn; (refer
totable - ).

Command keyword that terminates the compound command
block; may be abbreviated END.

KILL Commands

Examples:

By HOST:  1)KILL PRn
2) KILL ALL

By ICE: KILL

KILL PR1
KILL PR2
KILL ALL

ACTIVATE PRt
REPEAT
IF PC = .DELAY THEN
KILL
ENDIF
STEP COUNT
PRINT —1
UNTIL OPCODE = .RET
ENDREPEAT
REGISTERS
ENDACTIVATE

KILL

PRn
ALL

Command keyword; sets designated ICE process(es) to
DORMANT (erases command list).

One of the keywords PR1 or PR2.
Keyword meaning ‘‘both PR1 and PR2”.

Multi-ICE
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Discussion

The multi-ICE system consists of three processes, the HOST process and the two
ICE processes PR1 and PR2, and two HOST parsing and execution environments,
ENI1 and EN2.

All three processes can execute commands. The HOST controls the entry of all com-
mands from the console (or file).

PR1 always executes in environment EN1, and PR2 always executes in EN2. The
HOST executes in either EN1 or EN2 as set by the current SWITCH.

The HOST process accepts commands through a parser. The HOST parser uses the
keywords and syntax rules from either EN1 or EN2, as set by the current SWITCH.

The SWITCH commands set or display the parsing and exccution environment
for the HOST process. Details on SWITCH appear later in this chapter and in
chapter 9.

Each process has a command buffer that can contain one or more commands called
the ‘“‘command list” for that process; the buffer can also be empty (has no
commands).

A process is ACTIVE when it has a command list to execute and DORMANT when
its buffer is empty.

The HOST executes any commands that are not within an ACTIVATE block; com-
mands within an ACTIVATE block are executed by the ICE process (PR1 or PR2)
named in the ACTIVATE command, as discussed later on.

The HOST process can execute any of the standard ICE emulation and interrogation
commands. By SWITCHing the HOST back and forth you can operate the two

ICEs in sequence through the HOST.

When the HOST is ACTIVE, (executing or emulating), the prompt is suppressed
and you cannot enter any commands. When the HOST process finishes executing its
command list, the HOST becomes DORMANT. You can also abort the HOST’s
command list by pressing the ESC key; the HOST becomes DORMANT.

The ACTIVATE command is used to pass a command list to the command buffer of
one of the two ICE processes, making that process ACTIVE. The ACTIVATE com-
mand is a compound command, as shown in the syntax description earlier in the
chapter; the keywords ACTIVATE and ENDACTIVATE mark the beginning and
end of the block.

An ACTIVATE is executed by the HOST process. When you enter the command
ACTIVATE PRI cr; the following occurs:

¢ The current SWITCH is saved, so that it can be restored after the end of the
ACTIVATE block.

* PRI’s parsing and execution environment are automatically in effect.

¢ The prompt is issued, with a period to show that the subsequent commands are
inside a block (that is, nested).

You can now enter the commands to be executed by PR1. The commands must be
valid for PRI; details are given later in the chapter. The block terminates with
‘ENDACTIVATE’ (can be abbreviated to ‘END’).
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When you enter ‘(ENDACTIVATE’, the HOST transfers the command list that is
within the ACTIVATE command (we can also call this the ‘ACTIVATE list’) to the
command buffer of PR1; PR1 becomes ACTIVE and begins to execute the com-
mands in its ACTIVATE list.

While either PR1 or PR2 is ACTIVE, the prompt is suppressed. You can interrupt
an ICE process (not the HOST) without aborting its command list by pressing the
spacebar. After the spacebar is pressed, the prompt is issued and you may enter a
command. When you enter the final carriage return to terminate the entering of the
command, the process that was interrupted resumes executing where it left off.
Pressing the spacebar while an ICE process is emulating obtains the prompt without
breaking emulation.

Using ACTIVATE commands, you can start both ICEs emulating at the same time.
There are two ways to do this; the following two sequences produce equivalent
results (note use of spacebar SP to obtain prompt):

1. *ACTIVATE PR1

**GO FOREVER

**ENDA

PR1 EMULATION BEGUN
sp *ACTIVATE PR2

**GO TILL BRO

**ENDA

PR2 EMULATION BEGUN
2. *ACTIVATE PRt

**GO FOREVER

**ENDA

PR1 EMULATION BEGUN
SP *SW1=EN2

*GO TILL BRO

HOST/EN2 EMULATION BEGUN

Thus, when two processes are emulating, the two emulations are simultaneous (but
asynchronous).

When two or three processes are executing commands other than GO (but including
single steps), they alternate execution; after each process finishes its current simple
command, the next process starts executing the next simple command in its com-
mand list. (Refer to chapter 9 for details.)

Details on SWITCH Commands

The initial environment is EN1.

The current SWITCH remains in effect until one of the following occurs:

o Another SWITCH command is entered to the HOST, not nested within any
block.

* An ACTIVATE block is entered. ACTIVATE brings in the environment of the |

ICE process named; that environment remains in effect until ENDACTIVATE.

® An environment control is encountered in an expression. An environment
control has one of the following two forms (see chapter 3):

ENn primary
ENn (expression)

An environment control sets the parsing environment for the primary or paren- *

thesized expression it precedes.

Multi-ICE
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e If a SWITCH command appears in a block (REPEAT COUNT, IF, DEFINE
MACRO, LOCK), it remains in effect until the end of the block or until another
SWITCH command is encountered in the same block.

Details on ACTIVATE

The ACTIVATE command may not contain any of the following HOST-only com-
mands:

SWITCH =ENn
ACTIVATE PRn
KILL PRn
KILLALL
SUSPEND PRn
SUSPEND ALL
CONTINUE PRn
CONTINUE ALL
WAIT PRn
WAIT ANY
BREAK PRn
BREAK ALL

If you try to activate a process that is already ACTIVE, an error occurs and the com-
mand is ignored.

Details on KILL

Initially, both PR1 and PR2 are DORMANT; their command buffers have no
commands. An ICE process becomes DORMANT (from another state) when
one of the following occurs:

¢ The process kills itself by executing the last commands in its command list.
¢ The process kills itself by executing a KILL command in its command list.

o The user kills the process through the HOST by entering a KILL PRn or KILL
ALL command.

o The user kills the process by pressing ESC and answering ‘“Y”’ to the query
“KILL PRn?”.

Using the ESC Key to Kill a Process

An ESC entered when the prompt is displayed aborts the command that is being
entered. ESC does not terminate the parser’s task, however, and another prompt is
issued automatically. Pressing the ESC key while any process is ACTIVE (prompt is
suppressed) invokes an abort routine to perform the following actions:

® The HOST process is sst DORMANT if it is not already DORMANT.
® The message ‘“‘HOST PROCESSING ABORTED”’ is displayed.

e If PR1is ACTIVE (not SUSPENDED or DORMANT), the system displays the
query “KILL PR1?” To set PR1 DORMANT, enter ‘‘Y”’ followed by cr. To
allow PRI to remain ACTIVE, press cr immediately. (Entering any character
other than ““Y”’ also allows PR1 to remain ACTIVE.)

o If PR2 is ACTIVE, the system asks “KILL PR2?”’. Enter ‘‘Y*’ cr to set PR2
DORMANT, or enter cr to allow PR2 to remain ACTIVE.

6-5
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Summary of Multi-ICE Messages
ERRORS
Error message from HOST (parser or process)
HOST/ENn ERR xx: description of error
ERROR message from ICE process
PRn ERR xx: description of error
EXECUTION—when commands produce console displays (except for EMUL).

Header is displayed when the current process is different from the one that produced
the previous display.

HOST/ENn:cr/if if HOST executes display command
PRn:crlif if ICE executes display command
EMULATION:

HOST/ENn EMULATION BEGUN
HOST/ENn EMULATION TERMINATED, DC = address

PRn EMULATION BEGUN
PRn EMULATION TERMINATED, PC =address

ABORT:

HOST PROCESSING ABORTED
KILL PRn?



CHAPTER 7
MULTI-ICE SYNCHRONIZATION
COMMANDS

This chapter presents the SUSPEND, CONTINUE, and WAIT commands. These
commands control the synchronization of two or three ACTIVE processes by insert-
ing a SUSPENDED state that remains in effect until the process is continued by
command or by condition.

When a process (HOST or ICE) is SUSPENDED, it retains its command list but
cannot execute any commands. If the process was EMULATING when suspended,
emulation breaks on the next instruction. When the process is subsequently con-
tinued, emulation begins again at the current PC.

The two ICE processes can be suspended with the SUSPEND commands, and con-
tinued with the CONTINUE command. The HOST process can be suspended with a
WAIT command; the HOST continues when the process named in the WAIT com-
mand is no longer ACTIVE.

SUSPEND Commands

By HOST: 1) SUSPEND PRn
2) SUSPEND ALL
By ICE: SUSPEND

Examples:
SUSPEND PR1
SUSPEND PR2
SUSPEND ALL

ACTIVATE PR1
SUSPEND
GOTILL BRO
PRINT ALL

ENDACTIVATE

SUSPEND Command keyword that halts execution or emulation, sets PRn
to SUSPENDED status.

PRn One of the keywords PR1 or PR2.

ALL Command keyword meaning ‘‘both PR1 and PR2”.
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CONTINUE Commands

1) CONTINUE PRn
2) CONTINUE ALL

Examples:
CONTINUE PR1
CONTINUE PR2
CONTINUE ALL

CONTINUE HOST-only command keyword; causes designated ICE
process(es) to resume executing or emulation from

SUSPENDED status.
PRn One of the keywords PR1 or PR2.
ALL Keyword meaning ¢ ‘both PR1 and PR2”’.
WAIT Command
1) WAIT PRn
2) WAIT ANY
Examples:
WAIT PR1
WAIT PR2
WAIT ANY
WAIT HOST-only command keyword; causes HOST to become
SUPENDED until designated ICE process is no longer
ACTIVE.
PRn One of the keywords PR1 or PR2.
ANY Keyword meaning ‘‘either PR1 or PR2”’.
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SUSPEND Commands and CONTINUE Command

The SUSPEND command has two forms: one form can be executed only by
the HOST and the other can be executed only by an ICE process as part of its
ACTIVATE list. The two forms have the following syntaxes:

SUSPEND by HOST:

(1) SUSPEND PRn
(2) SUSPEND ALL

SUSPEND by ICE:
SUSPEND

The effect of either form of SUSPEND command is to set the ICE process (both
processes with SUSPEND ALL) to the SUSPENDED status. The process cannot
execute any more of the commands in its ACTIVATE list until the HOST executes a
CONTINUE command. The syntax of the CONTINUE command is:

(1) CONTINUE PRn
(2) CONTINUE ALL

If the designated process in a SUSPEND command is in any process status other
than ACTIVE, an error message is displayed, and no action is taken. Similarly, the
process named in a CONTINUE command must be SUSPENDED for the command
to be valid.

WAIT Command

The WAIT command has one of two forms:

WAIT PRn
WAIT ANY

Both forms are HOST-only (must be outside ACTIVATE).

When WAIT PR1 (for example) is executed, the HOST process becomes
SUSPENDED if PR1 is ACTIVE, and remains SUSPENDED until PR1 becomes
DORMANT or SUSPENDED.

With WAIT ANY, the HOST continues as soon as either PR1 or PR2 is no longer
ACTIVE.

If WAIT is entered while the named process is not ACTIVE, the command has no
effect.

Example with SUSPEND, CONTINUE, and WAIT

To check the 8 bit wide data bus in a system with two iSBC 80/30 boards, we can
command the 1st iSBC 80/30 system to write 00H, 01H, 03H, 07H, OFH, 1FH,
3FH, 7FH and 1FFH into location 8000H (the 1st byte in the iSBC 032 memory card
accessable from both 80/30s) and command the 2nd iSBC 80/30 system to read that
location after each value is written and verify it. PR1 and PR2 will be synchronized
by the host process.
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MAP 8000 = USER
SWITCH = EN2
MAP 8000 = USER
SWITCH = EN1

DEFINE IND .|
DEFINE IND .J
DEFINE IND .K
ACT PR1
COUNT9
SUSPEND
BYTE 8000 =IND .|
ENDC
ENDA

0
0
0

ACT PR2
COUNT?9
SUSPEND
IND .J=BYTE 8000 ;PR2READS COMMON MEMORY LOCATION 8000
IFIND.I<>IND .J
WRITE ‘SHARED MEMORY DATA ERROR:’
WRITE ‘EXPECTED =", IND .1,", ACTUAL =", IND .J
IND.K=IND.K+1 ;IFERRORINCREMENT ERROR COUNTER K
ENDIF
IND.I=IND.I*2 +1
ENDC
ENDA

REPEAT

CONTINUE PR1

WAIT PR1

CONTINUE PR2

WAIT PR2
ENU[;‘JRTIL DORMANT PR1 AND DORMANT PR2
WRITEIND .K,  ERRORS OCCURRED’

Multi-ICE



CHAPTER 8
BREAK AND LOCK COMMANDS

The BREAK and LOCK commands presented in this chapter allow you to break
emulation without aborting the command list, and to have a process gain exclusive
control of the console. These commands can be combined with the multi-ICE
commands presented in chapters 6 and 7 to allow close control of the multi-ICE
operation.

BREAK Command

1) BREAK PRn
2) BREAKALL

Examples:
BREAK PR1

BREAK PR2
BREAK ALL

BREAK HOST-only command keyword; causes designated ICE process
to break emulation, resume execution with next command in
command-list.

PRn One of the keywords PR1 or PR2.
ALL Keyword meaning ‘‘both PR1 and PR2”’.

LOCK Command
LOCKcr

[commandecr] ...

ENDLOCK
Examples:

LOCK
REPEAT
STEP COUNT1
PRINT -1
ENDREPEAT
REGISTERS
ENDLOCK

ACTIVATE PR2
LOCK
REPEAT
STEP COUNT 1
PRINT -1
ENDREPEAT
ENDLOCK
ENDACTIVATE

8-1
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LOCK Command keyword; compound command block cannot be
pre-empted by another process until all commands in the block
have been executed.

cr Intermediate carriage return.

command Any simple or compound command except WAIT and
SUSPEND.

ENDLOCK Command keyword terminating the compound command block;
can be abbreviated to END.

Discussion

BREAK Commands

The BREAK commands are HOST-only (must appear outside ACTIVATE). They
cause the named ICE process (or both ICE processes with ‘BREAK ALL’) to ter-
minate emulation and continue executing the next command in its command list.

Consider the following sequence:

ACTIVATE PR1
GO FOREVER
REGISTERS

END ACTIVATE

When this block executes, PRI enters emulation and continues in emulation
“FOREVER”’, that is until terminated manually. During PR1’s emulation, you can
press the spacebar to obtain the prompt.

After obtaining the prompt, you can issue the KILL command to abort both the
emulation and the rest of PR1’s command list or, you can SUSPEND PR1 halting
emulation; when you subsequently CONTINUE PR1, however, emulation resumes
at the current PC. Either way, the REGISTERS command in the ACTIVATE block
is never executed.

The BREAK command allows you to break emulation through the HOST and con-
tinue executing the commands in the process’ command list. Using the previous ex-
ample, when the ACTIVATE block begins, we can request the prompt, then enter
the command ‘BREAK PR1’. PRI breaks emulation, then executes the
REGISTERS command.

If BREAK is entered when the designated ICE process is ACTIVE but not
emulating, the command has no effect.

An ICE process can be SUSPENDED while emulating; when such a process is subse-
quently CONTINUED, emulation resumes with the current PC. However, if you
enter a BREAK command before CONTINUE, the process resumes executing the
next command in its list after the emulation command.

LOCK Command

LOCK is a compound command; the block begins with LOCK and ends with
‘ENDLOCK’.

Multi-ICE
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BREAK and LOCK Commands

The LOCK command block can contain any commands other than SUSPEND or
WAIT commands.

LOCK can appear at any level (in or out of ACTIVATE).
The commands within the current LOCK block are executed exclusively; the LOCK

command suppresses the console-sharing that normally occurs under Multi-ICE
when more than one process is ACTIVE.

8-3






CHAPTER 9
MULTI-ICE THEORY OF OPERATION

This chapter describes the concepts and commands that allow you to control and
coordinate the operations of two ICEs from one Intellec system.

To provide a framework for understanding how the commands work, we provide a
model of a multi-ICE system such as 85/85 or 85/49. This model is conceptual in
nature; it does not describe exactly how a given feature is implemented in the ICE
software. However, the model is consistent with the software implementation, and
for that reason can be used to predict what will happen under most conditions that
arise during system operation.

Refer to Chapters 6, 7, and 8 for the details on the multi-ICE commands (syntax,
examples).

Components of a Dual-ICE System

A dual-ICE system has the following software components (figure 9-1):

S| EX|
TPAABRLEES BUFFER ENVIRONMENT

A
@ SWITCH = EN1 ACTIVATE PR1 SWITCH = EN1
@

—>
SUBMIT FILE SWITCH = EN2 ACTIVATE PR2 SWITCH = EN2
/
EN2 PR2 EN2
PARSE COMMAND 1 EXECUTION
TABLES BUFFER ENVIRONMENT
2627 Figure 9-1. Components of a Dual-ICE™ System

¢ The HOST parser issues the console prompt, receives commands from the
console or from a file, parses the commands into command code using the parse
tables from the HOST’s current environment (EN1 or EN2), and loads the com-
mand code into the HOST’s command buffer.

¢ The HOST execution process (keyword: HOST) executes commands from its
command code buffer using the execution software and hardware of the
HOST’s current environment (EN1 or EN2) as required.

9-1
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e The two ICE execution processes (keywords: PR1, PR2) execute commands
from their command code buffers in their own environments (PR1 in EN1, PR2
in EN2).

® The dispatcher polls available tasks (commands to parse or execute) in a fixed
sequence and uses the current status of each task when polled to decide whether
to allow that task to be performed or to skip it and poll the next task.

Table 9-1 summarizes the keywords used to refer to the HOST and ICE processes

and to the two parsing and execution environments. The parser and the dispatcher
do not have any associated keywords.

Table 9-1. Process and Environment Keywords

Keyword Meaning

HOST HOST execution process

PR1 First ICE execution process (e.g., ICE-85 in dual ICE 85/49)
PR2 Second ICE execution process (e.g., ICE-49 in 85/49)

EN1 Parsing and execution environment of the first ICE.

EN2 Parsing and execution environment of the second ICE.

Processes and Process Status

HOST and ICE Processes

A process is a conceptual entity that can directly execute certain ICE commands
(“software commands’’) and can call upon designated ICE hardware through a
hardware interface to execute other (‘‘hardware’’) commands. There are three pro-
cesses in a dual-ICE system: the HOST process and the two ICE processes (table
9-1). In this manual the term ‘‘PRn’’ is used to mean “‘either PR1 or PR2’’; PRn is
rot a keyword. :

A process uses a command code buffer and an execution environment. Figure 9-2
diagrams a generalized execution process.

COMMAND
» SOFTWARE FIRMWARE HARDWARE ICE
(A(i'll’g%\TE o REGISTERS REGISTERS INTERFACE HARDWARE
\ S
COéﬂoI%AND Y
BUFFER EXECUTION ENVIRONMENT

28 Figure 9-2. A Generalized Execution Process

Each process has its own command code buffer. A command code buffer can con-
tain one or more commands. Commands are parsed into command codes by the
parser, loaded into the HOST’s command code buffer, and then are either executed
by the HOST or transferred to the buffer of one of the two ICE processes for execu-
tion. The contents of a command code buffer are called a ‘‘command list.”’ For an
ICE process the contents are also called an ‘“‘ACTIVATE list”’ because they are
passed to the ICE process with an ACTIVATE command, as discussed later in this
chapter.

Multi-ICE
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An execution environment includes ICE software registers, a set of ICE ‘firmware
registers’’, the hardware interface, and the ICE hardware. ICE firmware is ROM-
based ICE code that is on the ICE boards. ‘‘Firmware registers’’ are RAM-based
registers used directly by the firmware to control the hardware interface; many of
these are copies of corresponding software registers. In most situations the details of
the execution environment are invisible to the user.

Each of the two ICE processes operates within its own execution environment. The
environment of PR1 is identified by the keyword EN1, and keyword EN2 identifies
the environment of PR2. The HOST process can operate in the execution environ-
ment of one of the two ICE processes. The HOST’s shared execution environment
can be switched by command from one ICE to the other; switching the HOST’s exe-
cution environment also switches the HOST’s parsing environment, as discussed
later on.

Process Status

Associated with each process is a process status; refer to table 9-2 for a summary of
process status keywords. The HOST execution process is ACTIVE when its com-
mand buffer contains one or more commands; it is DORMANT when its buffer is
empty; it is SUSPENDED when a WAIT command is pending.

An ICE process is DORMANT when its command code buffer is empty; it is
ACTIVE when its buffer contains one or more commands and that ICE process has
not been suspended by command; it is SUSPENDED when its buffer contains one
or more commands and the process has been suspended by command.

Table 9-2. Process Status Keywords

Keyword Meaning

DORMANT Process’ command buffer empty.

ACTIVE Process’ command buffer has commands and process is not
suspended by command.

SUSPENDED Process is suspended by command while emulating or
executing.

Querying Process Status

The process status keywords ACTIVE, DORMANT, and SUSPENDED can be used
to query the system regarding the status of any process. A BOOL command with the
form:

BOOL process-status process

displays ‘““TRUE”’ if the given process (HOST, PR1, PR2) is currently in the given
process-status (ACTIVE, SUSPENDED, DORMANT); otherwise, the command
displays ‘“‘FALSE”.

HOST Parsing and Execution Environment

The HOST parser and HOST execution process can use the resources of either of the
two ICEs. These resources include the execution environment discussed earlier, and
the parsing environment: a set of parse tables used to specify the valid keywords and
syntax for any ICE-dependent commands.

9-3
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The SWITCH command (described in detail in Chapter 6) sets the parsing and ex-
ecution environment for the HOST parser and process. Both aspects (parser and ex-
ecution process) of the HOST are always in the same environment, termed the *‘cur-
rent SWITCH”’.

Initially (after initial program load from ISIS), the current SWITCH is EN1. Com-
mands are parsed using the parse tables of the first ICE and the HOST executes its
commands in the execution environment of the first ICE. From the initial state, if
you enter the command:

SWITCH = EN2

the parse tables of the second ICE are read in, unless the two ICEs are the same kind
(for example 85/85). The next HOST execution will use the execution resources of
that ICE; even if the two ICEs are of the same kind, their execution resources are
independent.

If you subsequently enter:
SWITCH = EN1

you are back in the parsing and execution environment of the first ICE.

Tasks and Task Status

A task-slice is the time required for one of the following actions to be completed:

® A process executes one simple command.
* A process emulates one instruction in single-step mode.
® A process enters real-time emulation.

¢ The parser parses one complete simple or compound command and encounters
the final cr.

A task is a process (or parser) that requires a task-slice to perform its next action.

At any given time, there may be one or more tasks requiring scheduling. The dispat-
cher polls the possible tasks in a particular sequence; the polling sequence is describ-
ed in detail later in this chapter.

Associated with each task is its task status. At the moment the dispatcher polls a
task, that task is either READY or NOT READY. If an execution process is
READY when polled, it is allowed to perform its next action. If the parser is
READY when polled, a prompt is issued. We now describe the conditions under
which a given task is READY or NOT READY.

NOTE

The task statuses READY and NOT READY are shown in upper case in
this manual, following the common convention for logic states that is also
used for TRUE and FALSE. However, READY and NOT READY are not
ICE keywords; they cannot be used in commands. The status of any task
cannot be queried directly, but must be inferred from the sequence of com-
mands previously entered and executed.

Multi-ICE
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The HOST Parser

The HOST parser processes all input from the console or from files. The parser
signals its readiness to accept a command by issuing an asteriskk prompt (*).

Obtaining a Prompt

Here are some guidelines for obtaining a prompt. Details are given in succeeding
paragraphs.

¢ The prompt is issued automatically if the HOST process is DORMANT and the
ICE processes are either DORMANT or SUSPENDED.

e If the HOST process is DORMANT and one or both ICE processes are
ACTIVE, press the spacebar to obtain a prompt after the current task is
completed.

e If the HOST process is ACTIVE, and both ICE processes are either
DORMANT or SUSPENDED, press the ESC key to abort the HOST (HOST
becomes DORMANT); the prompt is now issued automatically.

¢ If the HOST process is ACTIVE and one or both ICE processes are ACTIVE:

1 Docce QO t0 cot tha ITNQT mracacc NORMA
1. Press ESC to set the HOST process DBORMANT.

2. The system asks you if you want to kill the ACTIVE ICE process(es);
(killing them sets them DORMANT).

3. If youkill all ACTIVE ICE processes, the prompt is issued automatically.

4. If you don’t kill all ACTIVE processes, press the spacebar to obtain the
prompt after the current task is completed.

NOTE

If you press any character keys while the parser is suppressed, the characters
are ignored. The systems outputs a ‘‘BELL’ character (producing a
““beep’’ at most CRT terminals) to inform you that a character key is being
ignored; you must request a prompt to enter your command.

Entering Commands

When the parser is dispatched, it issues a prompt and waits for a command to be
entered. While the parser is thus waiting, no process can begin executing any com-
mand. If a process is emulating when the parser is dispatched, the process keeps
emulating; however, if the process breaks emulation (reaches a breakpoint) it cannot
display “EMULATION TERMINATED”’ at the console until the parser completes
its action.

The parser completes its action when you enter a final cr (carriage return), or when a
parser error (such as SYNTAX ERROR or INVALID TOKEN) occurs.

At the completion of a parser action, the encoded command is loaded into the
HOST’s command buffer (HOST process becomes ACTIVE), the HOST process’
task status is set READY, and the parser’s task status is set NOT READY.
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Intermediate and Final Carriage Return

A command can contain intermediate cr’s in addition to the final cr. A final cr
means one of the following:

® Acr entered immediately after the prompt, or with only blanks preceding the cr
(in other words, a ‘‘null’’ command).

® Acr entered after a single-line simple command that is not inside any compound
command.

® Acr entered after the END keyword of a compound command that is not inside
any other compound command. '

* Acr entered at the end of a continuation line (that is, a cr not preceded by the
continuation character ‘‘&’’ on the same line).

An intermediate cr means one of the following:

® A cr preceded by the continuation character ‘&’ on the same line. The system
acknowledges the continuation by displaying a double prompt (*¥) on the next
line.

® A cr that ends a simple or compound command that is nested inside a
compound command (REPEAT, COUNT, IF, ACTIVATE, LOCK or
DEFINE MACRO command). The parser informs you of the nesting level by
prefixing the prompt with one period (.) for each level of nesting. The outer
level is level zero (no period).

Parser Task Status

Refer to figure 9-3 and table 9-3. In the preceding sections, we described how to ob-
tain a prompt (get the parser dispatched) and how to terminate a command
(complete the parser’s action). These discussions emphasized the user’s point of
view. This section describes the parser as ‘“seen’’ by the dispatcher.

The dispatcher periodically polls the parser. If the parser is READY when polled,
it is dispatched (given control of the console). If the parser is NOT READY when
polled, the dispatcher skips the parser and looks for a process to dispatch. The next
paragraphs describe the conditions under which the parser is READY or NOT
READY.

Table 9-3. HOST Parser Task Status

Task HOST Execution ICE Process Spacebar INCLUDE or
Status Process Status Status Pressed SUBMIT
NOTREADY |  siicprNDED - ~ -
DORMANT One or both NO NO
READY DORMANT One or both YES NO
DORMANT One or both - YES
DORMANT pydaid - —
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SPACEBAR
PRESSED

Y

PARSER
READY

- Figure 9-3. HOST Parser Task Status

READY
The parser is set READY under any one of the following conditions:

e The HOST process is DORMANT and both ICE processes are either
DORMANT or SUSPENDED.

e The HOST process is DORMANT and one or both ICE processes are ACTIVE,
and the user has requested the prompt by pressing the spacebar.

¢ The HOST process is DORMANT and one or both ICE processes are ACTIVE,
and commands are being read (input) from a diskette file using the ISIS-II SUB-
MIT command.

NOT READY

The parser is NOT READY when any process is ACTIVE and either the user has not
requested any service (spacebar or ESC) or input is not coming from a file.

Thus, the user always receives the prompt after initialization and at any other time
that no execution process is ACTIVE.

The prompt is suppressed whenever the HOST process is ACTIVE or SUSPENDED
(buffer has commands), since any new input would erase the commands currently in
the buffer. To get a prompt when the HOST is ACTIVE, you must set the HOST
DORMANT by pressing the ESC key.
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If the HOST process is DORMANT but one or both ICE processes are ACTIVE, the
prompt is suppressed. However, you can obtain the prompt after the current task is
completed by pressing the spacebar; this does not change the ACTIVE status of the
process that was pre-empted.

The ISIS SUBMIT command causes ICE to take its input from a diskette file rather
than from the keyboard. Under file control, the prompt is issued after each task exe-
cuted by an ICE process unless the HOST process is active. When the HOST process
is ACTIVE the prompt is suppressed, even under file control. The remainder of this
chapter assumes that input is from the console rather than from a file.

HOST Execution Process

The HOST process executes commands in its command list. The HOST’s command
list contains any commands transferred by the parser into the HOST’s command
code buffer that are not inside an ACTIVATE block. As discussed later, the HOST
executes an ACTIVATE command by passing the commands inside the ACTIVATE
block to the given ICE process for execution.

Commands to the HOST

The HOST can execute three kinds of commands,.as follows:
1. HOST-only multi-ICE commands:

ACTIVATE PR1
ACTIVATE PR2
ENDACTIVATE

SUSPEND PR1
SUSPEND PR2
SUSPEND ALL

CONTINUE PR1
CONTINUE PR2
CONTINUE ALL

BREAK PR1
BREAK PR2
BREAK ALL

KILL PR1
KILL PR2
KILL ALL

WAIT PR1
WAIT PR2
WAIT ANY

SWITCH = EN1
SWITCH = EN2

Details on these commands appear later in this chapter.

2. ICE-independent single-ICE commands, specifically:

REPEAT commands

COUNT commands

IF commands

BOOL expression

MACRO commands

LOCK command

Commands that reference the IND symbol table
WRITE command

REPEAT, COUNT, IF, BOOL, MACRO, and WRITE commands are described in
chapter 6.
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3. ICE-dependent single-ICE commands, if the ICE on which the commands
depend is the current SWITCH.

For example, if the current SWITCH is an ICE-85 environment, the HOST can
execute any of the commands described in Chapter 7 (SEARCH, DOMAIN,
NESTING, LINE, MODULE, FLAG, IMASK), as well as any of the standard
ICE-85 commands from the ICE-85 operator’s manual.

The HOST can perform the same debugging operations that an ICE process can per-
form. One main difference noted so far is that an ICE process can be pre-empted

with the spacebar without erasing its command list, whereas the HOST process can
only be interrupted with the ESC key, erasing the HOST’s command list.

HOST Process Status and Task Status
Refer to figure 9-4 and table 9-4.

Table 9-4. HOST Execution Process Status and Task Status

Process Task Command In Real-Time Waiting On
Status Status Buffer Emulation ACTIVATE PRn
DORMANT NOT READY Empty - -
ACTIVATE NOT READY Has YES NO
Commands
Has
READY Commands NO NO
SUSPENDED NOT READY Has NO YES
Commands
DORMANT

Initially, the HOST process is DORMANT; its buffer is empty of commands. When
the HOST process is DORMANT, its task status is NOT READY.

The HOST process becomes DORMANT when it finishes executing its command list
or when the user presses the ESC key.

ACTIVE READY (Executing)

When the parser completes its input task, it passes the commands to the HOST’s
command buffer and sets the HOST process ACTIVE READY. (The parser
becomes NOT READY and remains so as long as the HOST is ACTIVE.) When the
HOST process is subsequently polled by the dispatcher, it executes the first com-
mand in its buffer; that task can be one of the following:

¢ Execute one simple command other than STEP or GO.

¢ Emulate one instruction in single-step mode (that is, one COUNT of a STEP
command).

¢ Begin real-time emulation. A GO command begins execution by issuing a
“begin emulation’’ directive to the hardware controlled by the current
SWITCH. A GO command completes execution when the hardware reports
‘‘emulation terminated”’.

After performing any task other than entering real-time emulation, the HOST pro-

cess remains ACTIVE READY until it has exhausted its command list or the user
presses ESC.
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210 Figure 9-4. HOST Execution Process Status and Task Status

ACTIVE NOT READY (Emulating)

When the HOST begins executing a GO command, it remains ACTIVE but becomes
NOT READY; it is waiting for the hardware to signal ‘‘emulation terminated’’ and
cannot be dispatched for another task. The HOST remains in this state until a break-
point is reached (assuming the user has specified a halt condition other than
FOREVER) or the user presses ESC. After a breakpoint, the HOST becomes
ACTIVE READY; after ESC, the HOST becomes DORMANT.

If the halt condition is FOREVER (or if for some reason the breakpoints are never
reached), the ESC key is the only way to terminate the HOST’s emulation. Pressing
the ESC key has the “‘side effect’’ of erasing the HOST’s entire command buffer. If
the GO FOREVER command is in a block with other commands, the commands
that appear later than the GO command can never be executed. Thus for the HOST
process, GO FOREVER should be the last command in a block. By contrast, emula-
tion by an ICE process can be broken from the console using the BREAK command
without erasing anything, thus allowing execution to continue.

Multi-ICE
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SUSPENDED

The HOST process becomes SUSPENDED NOT READY when it executes a WAIT
PRn or WAIT ANY command. Under WAIT PRn, the HOST remains SUS-
PENDED NOT READY until PRn is no longer ACTIVE; under WAIT ANY, the
HOST remains SUSPENDED NOT READY until either process becomes
SUSPENDED or DORMANT.

The ICE Processes

The two ICEs in a multi-ICE system are referred to with the keywords PR1 and
PR2. In effect, each ICE process is assigned a ‘‘logical’’ number; the assignment is
fixed for a given multi-ICE module. For example, in the dual-ICE system consisting
of ICE-85 and ICE-49, PR1 always refers to the ICE-85 and PR2 always refers to
the ICE-49.

Commands to the ICE Processes

An ICE process executes any commands within the ACTIVATE list it receives from
the HOST. ICE process PR1 uses the EN1 execution environment, and PR2 uses the
EN2 environment. An ICE process can execute three kinds of commands, as
follows:

1. ICE-only multi-ICE commands, specifically:

SUSPEND
KILL

As discussed later in this chapter, SUSPEND causes the ICE to ‘‘pause’’ until it is
continued by the HOST, and KILL erases the ICE’s command buffer, setting the
ICE process to DORMANT.

2. ICE-independent single-ICE commands; these commands are the same as the
ones given for the HOST process in this category.

3. ICE-dependent single-ICE commands, if they depend on the given ICE.
Actually, the parser detects invalid commands in an ACTIVATE list and issues
an error message immediately; thus an ICE process never tries to execute any
commands that are not valid for it.

ICE Process Status and Task Status
Refer to figure 9-5 and table 9-5.

Table 9-5. ICE™ Process Status and Task Status

Process Task Command In Real-Time Suspended
Status Status Buffer Emulation By Command
DORMANT NOT READY Empty - -
SUSPENDED Has
(Executing) NOT READY Commands NO YES
SUSPENDED Has Was Emulating
(Emulating) NOT READY Commands When Suspended YES
ACTIVE Has
(Emulating) NOT READY Commands YES NO
ACTIVE Has
{Executing) READY Commands NO NO
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8211 Figure 9-5. ICE™ Process Status and Task Status

DORMANT (NOT READY)
Initially, both PR1 and PR2 are DORMANT; their command buffers have no com-

mands. An ICE process becomes DORMANT (from another state) when one of the
following occurs:

* The process kills itself by executing the last command in its command list.
® The process kills itself by executing a KILL command in its command list.

¢ The user kills the process through the HOST by entering a KILL PRn or KILL
ALL command.

® The user kills the process by pressing ESC and answering ‘‘Y”’ to the query
“KILL PRn?”.

An ICE process can be set DORMANT from any other state (ACTIVE READY,
ACTIVE NOT READY, or SUSPENDED). However, the actions that can set a pro-
cess DORMANT depend to some degree on its current state, and on whether the
ICE process is currently executing commands from within a LOCK block. Table 9-6
summarizes the conditions that can set an ICE process DORMANT.
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Table 9-6. How an ICE™ Process Becomes DORMANT

Current State Actions That Set Process DORMANT
Of Process From Current State
ACTIVE READY * Process executes last command in buffer.

¢ Process executes KILL command.
¢ HOST executes KILL PRn or KILL ALL command.
¢ UserKkills process through ESC.

ACTIVE NOT READY * Process breaks emulation, finds buffer empty.
¢ HOST executes KILL PRn or KILL ALL command.
¢ UserKkills process through ESC.

SUSPENDED e HOST executes KILL PRn or KILL ALL command.
Executing LOCK * Process executes last command in buffer.
Block (ACTIVE) ¢ Process executes KILL command.

* Process breaks emulation, finds buffer empty.
* Userkills process through ESC.

ACTIVE READY (Executing)

When the HOST process executes an ACTIVATE PRn command, the commands
in the ACTIVATE list are transferred to PRn’s command buffer and PRn is set
ACTIVE READY. The next time the dispatcher polls PRn, the first task from its list
is executed; the task can be one of the following:

¢  Execute one simple command other than STEP or GO.
¢ Emulate one instruction in single-step mode.
¢ Enter real-time emulation.

After executing any task other than entering emulation, the ICE process remains
ACTIVE READY if it still has commands in its buffer.

ACTIVE NOT READY (Emulating)

When an ICE process executes a GO command, it remains ACTIVE but is set NOT
READY; it is waiting for the hardware to report ‘‘emulation terminated’’. The pro-
cess cannot execute any further commands until emulation terminates. If a break
condition has been enabled, emulation can terminate on the break condition. If no
breakpoints have been set (or if none are ever encountered during emulation),
emulation continues until one of the following occurs:

® Anerror is encountered during emulation (for example, GUARDED ACCESS).

® The user breaks emulation by entering a BREAK PRn or BREAK ALL
command through the HOST; the BREAK command sets the ICE process
ACTIVE READY if the process has any commands left, or DORMANT if no
commands remain.

® The user breaks emulation by entering a SUSPEND PRn or SUSPEND ALL
command; the process becomes SUSPENDED. If the process is continued by
the HOST, emulation resumes where it broke off and the process becomes
ACTIVE NOT READY again.

® The user kills the process by entering a KILL PRn or KILL ALL command; the
process becomes DORMANT.

® The user kills the process by pressing ESC and answering ‘‘Y’’ to the query
“KILL PRn?”’; the process becomes DORMANT.
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SUSPENDED (NOT READY)

You can suspend an ACTIVE process through the HOST by entering a SUSPEND
PRn command. If both ICE processes are ACTIVE, you can suspend them both
with a SUSPEND ALL command. An ICE process can suspend itself by executing a
SUSPEND command in its ACTIVATE list.

SUSPENDED (Executing)

If the process was executing (ACTIVE READY) when suspended, it finishes its cur-
rent action, then is set SUSPENDED (Executing). It can resume executing when you
enter a CONTINUE PRz or CONTINUE ALL command through the HOST.

SUSPENDED (Emulating)

If the process was emulating (ACTIVE NOT READY) when suspended, emulation
is terminated between instructions and the ‘“EMULATION TERMINATED”’
message is displayed. The process is set SUSPENDED (Emulating). If the process is
subsequently continued, emulation resumes with the instruction pointed to by the
program counter and the “EMULATION BEGUN’’ message is displayed.

A suspended process can be killed (set to DORMANT) by entering a KILL PRn or
KILL ALL command to the HOST. A process that is SUSPENDED (Emulating)
can be set to SUSPENDED (Executing) by the BREAK command.

The Dispatcher
The dispatcher is a piece of software that is called when one of the following occurs:

e A process (HOST or ICE) completes the execution of a simple command,
emulates one instruction in single-step mode, or enters real-time emulation.

® The parser encounters a final cr.
e Anerror occurs; the dispatcher is called after the error message is displayed.

The dispatcher has two main functions:

¢  Check for interrupts (ESC key, spacebar, hardware emulation terminated,
hardware error).

¢ Allocate a task slice to the next READY task, and exit the dispatcher.
The operation of the system depends on two sequences:

® The sequence in which interrupts occur, certain interrupts are processed,
multi-ICE commands are executed, and the dispatcher is called. This sequence is
external to the dispatcher.

* The dispatcher’s internal sequence of checking and processing certain interrupts
and selecting the next task to dispatch.

The external sequence of interrupt processing and command execution can affect the
dispatcher by altering a ‘‘dispatch table’’ between polls. The dispatch table is
discussed in the next section.

The dispatcher’s internal sequence of interrupt processing and task selection is
diagrammed in figure 9-6. The next several sections give the details on this sequence
and how it interacts with the external sequence of interrupts and commands.
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Figure 9-6. Dispatcher Functional Diagram
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Dispatch Table

The dispatcher refers to a table that contains the current task status (READY/NOT
READY) and LOCK status of the HOST process, PR1, and PR2, and the task status
of the HOST parser. The conditions that govern the task status of these four com-
ponents are discussed earlier in this chapter; LOCK status must now be introduced
to complete the picture of the dispatcher’s decision mechanism.

A process is LOCKed when it is executing or emulating from within a LOCK com-
mand block. The parser cannot be locked. When a locked process is dispatched, the
process retrains control of the dispatching mechanism and no other process can be
dispatched until the locked process becomes unlocked again. Details on how the
dispatcher treats a locked process are given later in this chapter.

Table 9-7 summarizes the conditions that affect task status and LOCK. You can
imagine that the table used by the dispatcher does not contain the conditions
themselves as shown in table 9-7, but can contain TRUE or FALSE values depend-
ing on which combinations of conditions are currently TRUE when the dispatcher
checks the table (polls a task).

Table 9-7. Dispatch Table

Task READY NOT READY LOCKED
gOST e ACTIVE and not e DORMANT. ¢ ACTIVE and executing
rocess emulating. . or emulating from
¢ ACTIVE and emulating. within a LOCK block.
¢ ACTIVE and waiting on
ACTIVE ICE process.
PR1 . ACT:VE and not ¢ DORMANT. ¢ ACTIVE and executing
emulating. . or emulating from
¢ ACTIVE and emulating. within a LOCK block.
¢ SUSPENDED.
PR2 e ACTIVE and not ¢ DORMANT. ¢ ACTIVE and executing
emulating. or emulating from

¢ ACTIVEand emulating. | ithin a LOCK block.
« SUSPENDED.

Parser e Noprocess ACTIVE. | ¢ Any process ACTIVE. -

Console and Hardware Interrupts

The system is prepared to process two categories of interrupts:
1. Interrupts from the console (spacebar, ESC, CTRL S, CTRL Q).
2. Interrupts from the hardware (emulation terminated or hardware error report).

Console Interrupts

Interrupts from the console are enabled unless an interrupt is currently being
processed.

Spacebar

A space entered when the prompt is displayed is of course treated as a space
character. To produce an interrupt, the spacebar must be pressed when the parser is
suppressed by one or both ACTIVE ICE processes. Under this condition, pressing
the spacebar invokes an interrupt routine that sets a ‘‘prompt’’ flag to TRUE. The

Multi-ICE
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parser is set READY when “‘prompt”’ is TRUE and the HOST process is DOR-
MANT. The dispatcher is not involved in setting the ‘‘prompt’’ flag or in setting the
parser READY; these actions update the dispatch table without calling the dis-
patcher. However, the next time the dispatcher polls the parser and finds it READY,
the parser is dispatched and the prompt is issued.

CTRLS, CTRLQ

Control S (CTRL S) and Control Q (CTRL Q) are also handled as console inter-
rupts; they do not affect the dispatch table.

CTRL S halts all processing except emulation-in-progress and causes any display to
pause between characters. CTRL Q continues any processing that was halted with
CTRL S and lets the display continue with the next characters.

While the system is halted on CTRL S, the dispatcher cannot be called. As a result,
no task can be dispatched. In addition, recognition of hardware interrupts is sup-
pressed; thus, if an emulating process breaks emulation during a CTRL S halt, the
“EMULATION TERMINATED”’ message cannot be displayed until you continue
the system with CTRL Q.

ESC Key

While the prompt is displayed, the ESC key aborts the command that is being
entered; ESC does not terminate the parser’s task, however, and another prompt is
issued automatically. Pressing the ESC key while the parser is suppressed (some pro-
cess is ACTIVE) invokes an interrupt routine that sets an ‘‘aborted’’ flag to TRUE.
When the dispatcher is called, it checks the flag; if ‘“‘aborted’’ is TRUE, the dis-
patcher calls an abort routine to perform the following actions:

¢ The HOST process is set DORMANT (NOT READY) if it is not already
DORMANT.

¢ The message ‘“HOST PROCESSING ABORTED”’ is displayed.

e If PRI is ACTIVE (not suspended or dormant), the system displays the query
“KILL PR1?”’. To set PR1 DORMANT, enter “Y’’ followed by cr. To allow
PRI to remain ACTIVE press cr immediately (entering any character other than
‘Y’ also allows PR1 to remain ACTIVE).

¢ If PR2 is ACTIVE, the system asks ‘“KILL PR?”’. Enter ‘““Y”’ cr to set PR2
DORMANT, or enter cr to allow PR2 to remain ACTIVE.

After performing these actions, the abort routine returns control to the dispatcher.
The dispatch table has been updated to include the effects of the abort (HOST DOR-
MANT) and of the user’s responses to the ‘“KILL PRn?’’ queries. Specifically, if no
process remains ACTIVE upon return, the parser has been set READY.

Hardware Interrupts

When an ICE hardware module breaks emulation or encounters an error condition,
it informs the software of the condition through an interrupt.

Hardware interrupts are enabled only when the software is able to handle interrupt
smoothly. One of these places is during the dispatcher’s internal sequence, since the
dispatcher is called when a task is completed and the next task has not yet been
dispatched. The effect is the same no matter where the interrupt is checked. This
discussion assumes that the dispatcher is checking the hardware interrupts; figure
9-6 shows the place in the dispatcher’s internal sequence where the hardware inter-
rupts are checked.
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Emulation Terminated

Emulation terminates on a breakpoint, an error, or after a BREAK, SUSPEND, or
KILL command. When the dispatcher checks the interrupt and detects any break
other than a hardware error, it calls an interrupt routine to take the following
actions:

¢ The message “EMULATION TERMINATED, PC = address”’ is displayed.
The value of PC points to the address of the next instruction to be emulated; the
address is displayed in the current BASE, or symbolically if SYMBOLIC
displays are enabled (see chapter 4).

® The process and task status of the process that broke emulation are changed to
new settings. The new setting depends on the condition that broke emulation
and on the commands that remain to be executed in the process’ command list,
as discussed earlier in this chapter.

After these actions have been completed, control returns to the dispatcher; the
dispatch table has been updated to reflect the new status of the process that broke
emulation.

Hardware Errors

If a hardware error occurs during emulation or while any other command is being
executed, the error is detected when the dispatcher checks for hardware interrupts.
In this case, an error message is displayed to identify the error type to the user.
When the error occurs during emulation, emulation terminates but no termination
message is displayed; the status of the process is also updated to reflect the break in
emulation. When a command other than emulation produced the error, the status of
the process that executed the command is changed to DORMANT if its command
list is exhausted; if it still has commands, it remains ACTIVE READY.

After displaying the error message and updating the dispatch table as necessary, the
system returns control to the dispatcher to resume its internal sequence.

Referring to figure 9-6, the dispatcher reaches this point when it has finished check-
ing for interrupts. Its next function is to determine whether any tasks are ready to be
dispatched, and if so which task to dispatch.

Allocating Task Slices

A task slice is the segment of time required for a process or the parser to complete a
task. When a process (HOST or ICE) is dispatched (allocated a task slice), it can exe-
cute one simple command, emulate one instruction in single-step mode, or enter
real-time emulation. At the completion of any of these actions the process calls the
dispatcher to allocate the next task slice. When the parser is dispatched, it issues a
prompt and waits for a final cr. When the parser encounters a final cr, its action is
completed and it calls the dispatcher to dispatch the next task. The dispatcher is also
called after a parsing or execution error.

Current Process

At the time the dispatcher is called, the current process is the process (HOST, PR1,
or PR2) most recently dispatched. The ‘‘value’’ of current process is not changed by
any actions external to the dispatcher.

The dispatcher uses current process in two ways:

® As a marker indicating where the dispatching sequence left off, so that the
dispatcher can check for a LOCK condition.

Multi-ICE
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® As a moveable pointer into the first three rows of the dispatch table. If the
current process is not LOCKed and the parser is not READY, the dispatcher
continues its poll with the next process in its polling sequence for processes; we
shall examine that sequence in a moment.

Current Process LOCKed

The Dispatcher first checks to see if the current process is LOCKed; a process is
locked when it is executing commands in a LOCK command block. The exact syntax
of the LOCK command is given in chapter 5. Its effect on the dispatcher is easy to
describe: if the locked current process is READY, it is dispatched; if it is NOT
READY (that is, emulating), the dispatcher loops back to begin checking for inter-
rupts again. Thus, no other processes can be dispatched until the END of the lock
command block is reached. If the locked process is emulating, nothing can occur un-
til either that process breaks emulation or the user presses the ESC key. Pressing the
spacebar has no effect, since the LOCK condition is checked before the parser can
be dispatched (figure 9-6).

If the current process is not locked, the dispatcher proceeds to check the parser.

Parser READY

If the parser is READY when polled by the dispatcher, the parser is dispatched. If
the parser is NOT READY, the dispatcher proceeds to check the three execution
processes.

Polling Sequence for Processes

The dispatcher polls the three processes in a fixed sequence, diagramed in figure 9-7.
For any given current process, the ‘‘next process’’ is defined as shown in table 9-8.

Table 9-8. Current Process and Next Process

If the current Then the next
process is: process is:
HOST process PR1
PR1 PR2
PR2 HOST process
Current Process READY

The dispatcher first updates current process as a pointer into the dispatch table; the
process that was the next process becomes the current process. The dispatcher then
looks at the dispatch table entry corresponding to that current process. If the current
process is READY, it is dispatched. If the current process is NOT READY, the
dispatcher updates the current process again (next process becomes current process)
and repeats the READY test. If the process that is now the current process is
READY, it is dispatched. If the current process is NOT READY, the dispatcher
again updates the current process to point to the remaining process (the first two
were NOT READY). If this process is READY, it is dispatched. If it is NOT
READY (that is, no processes were READY) current process is updated once more,
so that it now points to the process that was the current process when the dispatcher
was called. Thus if no process is READY, current process in effect remains
unchanged.

If nothing was dispatched, the dispatcher jumps back and begins checking for inter-
rupts again.
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HOST
PROCESS

PR2 - PR1

Figure 9-7. Polling Sequence for Processes

1213

Summary

Dual-ICE operation involves the simultaneous testing of many conditions, as shown
in the several status tables presented thus far. Rather than restating these conditions,
we can summarize the main effects as follows (neglecting interrupts and LOCK for

simplicity):

1. When no process is emulating or executing, the prompt is issued.

2. When only one process is executing, it receives every available task slice and,
except for a slight delay for the dispatcher, behaves like a standard single ICE.
When the process runs out of commands it stops and the system issues a
prompt.

3. When one process is emulating, the system waits for emulation to break, again
like a standard single ICE.

4. A process can be pre-empted after it enters real-time emulation so that another
task can be dispatched.

5. Two different processes can emulate simultaneously (parallel emulation) if they
are using different sets of hardware.

6. Two or more processes can have tasks to execute. Each process executes one

action as it is assigned a task slice; after each action is completed, the next pro-
cess in the sequence is assigned the next task slice.

Multi-ICE



APPENDIX A
SUMMARY OF MULTI-ICE COMMANDS
AND KEYWORDS

This appendix contains a summary of the syntax of expressions in multi-ICE, the
syntax of each of the commands, and an alphabetical list of all multi-ICE keywords.

Expressions
expression = operand [binary-operator operand]...

operand = primary | (expression | process-status process |
unary-operator operand | (operand) |
environment-control primary |
environment-control (expression)

primary = numeric-constant | string-constant |
symbolic-reference | statement reference |
keyword-reference

binary-operator = + | - | * | MOD | MASK |=|> |3 |<>|
>=|<=]|AND|OR| XOR

unary-operator = + |- | BYTE | IBYTE | CBYTE | DBYTE | XBYTE |
WORD | IWORD | NOT

process-status = ACTIVE | DORMANT | SUSPENDED |
process = HOST | PR1 | PR2

environment-contro/ = EN1] EN2

Commands

1. Multi-ICE Commands
1A. Host-only (outside ACTIVATE block)

ACTIVATE PRncr
[commandcr]...
ENDACTIVATE

BREAK ALL
BREAK PRn
CONTINUE ALL
CONTINUE PRn
KILL ALL

KILL PRn
SUSPEND ALL
SUSPEND PRn
SWITCH =ENn
WAIT ANY
WAIT PRn
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A-2

1B.

1C.

2A.

2B.

2C.

ICE-only (inside ACTIVATE block)

KILL
SUSPEND

Any process

LOCK
[command cr]...
ENDLOCK

SWITCH
Single-ICE commands, any process
Block commands

REPEAT cr
command cr
[U NTIL boolean-expression cr ]
WHILE boolean-expression cr.
ENDREPEAT

COUNTcountcr
command cr
[ UNTIL boolean-expression cr ]
WHILE boolean-expression cr
ENDCOUNT )

IF boolean-expression [THEN] cr
[commandcr] ...

[ORIF boolean-expression [THEN] cr]

[command cr]...
ELSEcr
[command cr]...
ENDIF
Macro commands
DEFINE MACRO macro-name
[command cr]...
EM
:macro-name
MACRO macro-name (macro-list?)
DIRECTORY MACRO
REMOVE MACRO [macro-list]
PUT :drive:filename MACRO [macro-list]

INCLUDE :drive:filename
Display Commands

ENABLE SYMBOLIC
DISABLE SYMBOLIC
EVALUATE expression SYMBOLIC
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2D.

3A.

3B.

Summary of Multi-ICE Keywords and Commands

BOOL boolean-expression

WRITE [string
[expression ] [,]
BOOL boolean expression.

keyword-reference
content-expression .

IND Symbol-Table Commands

DEFINE IND .symbol-name = address Ivalue
IND .symbol-name

SYMBOL IND

REMOVE IND .symbol-name

REMOVE SYMBOL IND

ICE-85-Only Commands and Keywords

SEARCH [Dou BLE] partition [WITH MASK mask-value] FOR target-value
LSINGLE

Commands

DOMAIN

DOMAIN = ..module-name
RESET DOMAIN

NESTING

LINES

MODULES

- REMOVE MODULES

Keywords
FLAG
LIMIT
LOWER
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Keywords

Any keyword can be abbreviated to its first three characters.

ACTIVATE LEVEL :
ACTIVE LIMIT %
ALL LINES =
AND LOCK >
ANY LOWER <
>=
BOOL MACRO <=
BREAK MASK <>
MOD
CONTINUE MODULES
COUNT
NESTING
DEFINE NOT
DIRECTORY
DOMAIN OR
DORMANT ORIF
DOUBLE
PR1
EDGE PR2
ELSE PUT
ENDACTIVATE
ENDCOUNT REMOVE
ENDIF REPEAT
ENDLOCK
ENDREPEAT SEARCH
EN1 SINGLE
EN2 SUSPEND
SUSPENDED
FOR SWITCH
SYMBOLIC
HOST
UNTIL
IF
INCLUDE WAIT
IND WHILE
KILL XOR



APPENDIX B
INSTALLATION PROCEDURES FOR
INTELLEC SERIES |l SYSTEMS

This appendix contains procedures for installing two ICE hardware modules
(ICE-85, ICE-49, or ICE-41A) in one Intellec Series II Microcomputer Development
Systems, Models 220 and 230.

NOTE

To install dual-ICE in an Intellec MDS-800 system, follow the pro-
cedures for each ICE given in the standard ICE manual for that product.
The MDS-800 chassis has enough extra slots for the two pairs of circuit
boards.

The procedure for Intellec Models 220 and 230 is as follows:

1. Install expansion chassis following procedure in the Intellec Series II
Installation and Service Manual . Do not replace the front paneis yet.

2. Figure B-1 shows the recommended locations for the two ICEs (two boards for
each ICE) in a Model 220 or 230 system. One ICE module is in the main chassis
and the other is in the expander chassis. Both occupy the middle two slots so
that the flat ribbon cables can fit inside the chassis with the front cover installed.

3. Set the device codes on the two ICE controller boards to identify PR1 and PR2.
Table B-1 shows the device codes to use for various combinations of ICEs. The
ICE with the lower numbered device code is PR1 in all combinations.

Table B-1. Multi-ICE™ Device Codes
Combination | PR1 PR2

85/85 10H 11H
85/49 10H 23H
85/41A 10H 24H

In general, when the two ICEs are different (e.g., 85/49 or 85/41A) the stan-
dard device code for each ICE should be used. You should verify the device
code settings; refer to the standard ICE manuals for details.

4. The multi-ICE package includes three replacement PROMs for one ICE-85
Controller Board. Install the three PROMs as shown in table B-2. Do not
replace the PROM in socket All.

Table B-2. ICE-85™ Replacement PROM Locations

Socket Old Part New Part

Number Number Number
A8 9100139 9100229
A9 9100140 9100230
A10 9100141 9100231
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220/230 MAIN CHASSIS
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Figure B-1. Intellec® Series I Models 220/230 Dual-ICE™ Installation
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Installation Procedures for Intellec Series II Systems

NOTE
(Note Deleted)

Insert a pair of ICE boards into an iSBC dual auxiliary connector (P/N
1000751). Refer to figure B-2 for a diagram showing the orientation of the two
boards and the locations of the four ribbon cable connectors X, Y, V, and T.

a. For a permanent installation, the dual auxiliary connector can be bolted to
the backplane before installing the ICE boards.

Insert the boards and connector into the main chassis, in the middle two slots as
shown in figure B-1.

NOTE

The cable slots at the right side of the main chassis are larger than the
corresponding slots on the expander chassis. Inspect the flat ribbon
cables and install the ICE with the wider cables in the main chassis.

Attach the ribbon cables from the cable modules (X to X, VtoV,YtoY,and T
to T) as shown in figure B-3. Hold cables X, V, and Y together with the ribbed
side toward the main chassis. Insert the connectors, then fold the cables to the
right. Guide the ribbon connector with connector T (from the trace module)
around the left end of cable Y and make the connection.

Guide the flat cables through the slot at the right side of the main chassis and
replace the front panel on the main chassis.

Repeat steps 5 through 9 to install the other ICE in the expander chassis. Curl
the flat cables as necessary to fit the exit slot at the right of the chassis.

10. Apply power to the system, load diskettes, boot ISIS-II, and invoke the

multi-ICE software. The installation is complete.

%m SIS N

1T v

. TRACEZ
. BOARDZ

DUAL AUXILIARY
CONNECTOR

762-15

Figure B-2. ICE™ Boards in Dual Auxiliary Connector
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4 =< < X

Figure B-3. Ribbon Cable Routing Diagram
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APPENDIX C
MULTI-ICE ERROR MESSAGES

This appendix contains a listing and explanation of the ICE error messages that are
particular to the commands in this manual or that have a different interpretation
under these commands from that given for the standard ICE commands. Refer to
the standard ICE manuals for explanations of other ICE error messages.

ERR 88: MACRO PARAMETER ERROR

A macro call contained more than ten actual parameters. Enter the command with
ten or fewer actual parameters.

ERR 90: MEMORY OVERFLOW

ICE workspace has expanded to the maximum permitted by the value of LIMIT.
This can happen when the symbol table grows very large and when a macro expan-
sion requires more workspace than that available. The command that produced the
overflow is aborted, but the memory already written in the Intellec by that command
is not restored. Memory below LIMIT is not changed.

ERR 96: INVALID WITHIN ACTIVATE

An ACTIVATE block may not contain a HOST-only command (WAIT PRa,
WAIT ANY, CONTINUE PRn, CONTINUE ALL, SUSPEND PRn, SUSPEND
ALL, KILL PRn, KILL ALL, BREAK PRn, BREAK ALL), another ACTIVATE
command, a macro definition command, or a SWITCH command that refers to the
other ICE environment (e.g., SWITCH = PR2 inside an ACTIVATE PRI block).
The invalid command is ignored, but the ACTIVATE block is not aborted. Enter
another command.

ERR 9F: PROCESS ALREADY ACTIVE

The process named in an ACTIVATE command is already executing or emulating a
command list from an ACTIVATE block. The extra ACTIVATE command is ig-
nored. Enter another command, or KILL the active process before entering another
ACTIVATE command for that process.

ERR A3: PROCESS DORMANT

The process named in a CONTINUE command is DORMANT. The CONTINUE
command is ignored. Enter another command.

ERR A4: MACRO FILE FULL

The temporary file MAC.TMP on the multi-ICE diskette has used all the available
space on that diskette, and there is no room for any more macro definitions. Save
and remove one or more macros to make room for more, using the PUT MACRO
and REMOVE MACRO commands in multi-ICE.
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ERR AF: ILLEGAL HOST COMMAND

A SUSPEND or CONTINUE command was entered to the HOST process (that is,
not within an ACTIVATE block) that either had no process name or had an
unrecognizable process name following the initial command keyword. The com-
mand is ignored; enter another command.

ERR BO: LIMIT HIGHER THAN UPPER

LIMIT, the lowest address available to the ICE memory manager for expanding ICE
workspace, cannot be set to a higher address than the value of UPPER, the lowest
address currently used by ICE workspace. The command that attempted to change
LIMIT was ignored. Refer to chapter 5, ICE-85 Dependent Commands, for details
on LIMIT and UPPER.

ERR B1: INVALID WITH LOCK ON

A LOCK block may not contain a SUSPEND or WAIT command. The invalid com-
mand was ignored, but the LOCK block is not aborted. Enter another command.

ERR B4: POTENTIAL BUS LOCKOUT

In a dual ICE-85 system both ICE-85’s may not be mapped to Intellec memory. Two
ICE-85’s emulating (GO FOREVER) from Intellec memory can produce a bus
lockout condition requiring a hardware reset in the Intellec system, unless one of
them can break emulation. This condition can be avoided by mapping at least one
ICE-85 to USER.

WARN C1: MAPPING OVER SYSTEM

Under ICE-85, you are warned when memory mapped to INTELLEC contains ad-
dresses in one of the following areas of memory:

¢ Monitor (highest block)
* ICE workspace (UPPER points to lowest address in ICE workspace).

e Potential ICE workspace (LIMIT points to the lowest address available for
expanding ICE workspace).

* ICE software (LOWER points to the lowest address in the next free block higher
than the ICE software).

e [SIS-II (the lowest blocks).

Initially, LIMIT = LOWER; any memory mapped to INTELLEC at this time
receives a warning. You can reset LIMIT to the highest address occupied by user
code; if LIMIT is reset before the area is mapped, the warning is not issued. The
warning has no effect on the command.

WARN C2: HARDWARE MISSING

This message is preceded by the device code that Multi-ICE was looking for. This
warning indicates that Multi-ICE cannot communicate with the indicated ICE hard-
ware. Most commonly, the hardware is not installed in the Intellec chassis. Alter-
nately, check the device code setting for the ‘missing’ ICE (see Appendix B). The
warning is not fatal. The ICE software for the missing ICE can still be run, but of
course no hardware commands can execute.
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WARN C3: MULTIPLE HARDWARE

Both ICEs have the same device code setting. Reset the device code setting (see Ap-
pendix B) of one of the ICEs and re-install.

C3






APPENDIX D
OPERATING HINTS AND LIMITATIONS

This appendix contains suggestions on operating multi-ICE, procedures for backing
up the multi-ICE PROMSs, and brief descriptions of known limitations of this
product when compared to standard ICE systems.

1. Perform all LOAD, SAVE, LIST, and MAP commands through the HOST
rather than within ACTIVATE. SWITCH environments as needed.

2. Enter all macro definitions through the HOST. Macros can be called by any
process, and are not limited to the current environment at definition time.

3. While an ICE process is in emulation the HOST can be in interrogate mode in
the same environment. Avoid commands that affect emulation and trace while
in this situation; these commands include those that affect the MAP, the GO-
register, breakpoints, the trace buffer, the program counter, qualifier registers,
code memory, and hardware registers. The result of any of these commands in
this situation will not be useful to you.

4. Backing up Replacement PROM:s for Testing

Using an Intel UPP PROM programmer and 2716 personality module attached
to the Intellec system you can transfer the contents of the three replacement
PROMs furnished with multi-ICE to diskette for comparison in case of a
suspected PROM failure.

To ISIS-1I enter the command sequence (prompts are furnished by the system):

-UPM
*TYPE*2716

Insert each PROM in the programmer socket in turn, and transfer its contents
with the appropriate transfer command as shown in table D-1.

Table D-1. PROM Transfer Commands
PROM Installed Transfer Command

9100229 TRANSFER FROM 0 TO 7FFH
9100230 TRANSFER FROM 800H TO OFFFH
9100231 TRANSFER FROM 1000H TO 17FFH

Finally, enter the command:
*WRITE FILE :F1:85 PROM.BAK FROM 0 TO 17FFH HEX

This completes the backup procedure. To make the comparison test, enter the
command:

*READ FILE :F1:85PROM.BAKINTOO0

Insert-each PROM in the programmer socket in turn, and compare its contents
with the backup as shown in table D-2.

Table D-2. PROM Compare Commands
PROM Installed Compare Command

9100229 COMPARE FROM 0 TO 7FFH
9100230 COMPARE FROM 800H TO OFFFH
9100231 COMPARE FROM 1000H TO 17FFH
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D-2

10.

11.

12.

This completes the comparison procedure.

Under ICE-85, use of the monitor routines CO and CI for console display from
within user code interferes with Multi-ICE’s interrupt handling routines. Thus,
you should no map 1/0 to the Intellec system .

Instead, use the WRITE command to have ICE produce simulated output
whenever a display is required.

Under ICE-85, the EXECUTE command is omitted in Multi-ICE. Use the
INCLUDE command instead.

Under ICE-85, the performance characteristics of the SY1 line do not allow you
to synchronize trace collection between two ICEs.

Under ICE-85, the replacement PROMs furnished with Multi-ICE change the
performance of SY0 OUT by adding two control keywords, EDGE and
LEVEL. The syntax of the ENABLE SY0 OUT command becomes:

ENABLE SYOOUT EDGE
LEVEL

LEVEL is the default, and is the performance condition for the standard
ICE-85. Under this condition, SY0 goes from high to low within 1.3-2.3 ms
after a breakpoint register matches.

When EDGE is specified, the SYO line goes from high to low within 30-200 us
after a breakpoint match, stays low for a brief period, returns high to finish the
last instruction (and some internal ‘bookkeeping’), then goes low and stays low.
EDGE is useful when the external device to be controlled by SYO OUT is edge-
triggered, or when you wish to have a faster response than LEVEL can give.
Specifically, EDGE should be used when the external device is another ICE; the
external ICE halts emulation immediately on receiving the first high-to-low
edge. (That is, halts 30-200 us after the sending ICE has halted emulation.)

When SYO is used to control the start of emulation, emulation begins approx-
imately 800 us after SYO goes high. This brief delay is characteristic of both the
sending ICE and the receiving ICE; thus, SY0 does not produce a simultaneous
start of emulation by two ICEs.

When SYO out is enabled in the sending ICE-85, a reference using BYTE,
WORD, or PORT, or a single STEP emulation produces a momentary pulse on
SYO OUT. If the receiving ICE has SYO IN enabled, it will start emulation then
halt on the first falling edge.

With SYO OUT enabled, a RESET HARDWARE command by the sending
ICE-85 causes SYO to go high and remain high for 1.8 seconds.

Under ICE-85, the CAUSE command does not give the correct cause of
breaking emulation.

If the Multi-ICE software is invoked from a SUBMIT file under ISIS-II V3.4,
the control E feature for switching input between the console and the SUBMIT
file is not fully supported.

ICE-85 containing Multi-ICE firmware now supports a Hold/Hold
Acknowledge protocol while not in emulation. The EMUL (active HIGH) signal
provided in the buffer assembly indicates when the Hold/Hold Acknowledge
protocol is fully supported. When EMUL is false (LOW), ICE-85 may not res-
pond to a Hold Request with a Hold Acknowledge for up to 1 msec. Thus, if
ICE-85 requires the use of the user system bus to retrieve or restore emulation
data, it sets EMUL low indicating that the Hold/Hold Acknowledge protocol is
not fully supports.

Under ICE-85, the operations of the EMUL output differs from the standard
ICE-85 output. In the standard ICE-85 EMUL indicates emulation in progress,
while in Multi-ICE-85 EMUL indicates that ICE-85 does not have control of the
user system bus.
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ACTIVATE command, 2-5, 2-6, 2-7, 6-1,
6-2to 6-4, 6-5,9-12

ACTIVATE list
See Command list

ACTIVE status, 6-3, 9-3, 9-9, 9-10,
9-11,9-12

ALL keyword, 2-5; (see SUSPEND, KILL,
CONTINUE, and BREAK commands)

AND operator, 3-5, 3-7

ANY keyword
See WAIT command

Arithmetic operators, 3-4, 3-5, 3-6

Binary Operators, 3-4, 3-6, 3-11ff

BOOL command, 4-1, 4-25, 9-3

Boolean expression, 3-16, 3-17

BREAK command, 8-1, 8-2, 9-12, 9-13,
9-14

Classes of operators, 3-4, 3-5, 3-6
Command buffer, 9-1, 9-2, 9-5, 9-10
Command code buffer

See Command buffer
Command contexts, 3-16, 3-17
Command list, 9-2, 9-11, 9-12, 9-13
Compound commands, 4-1, 9-6
Console interrupts, 9-16, 9-17
Content-operator, 3-5, 3-6, 3-7
CONTINUE commands, 7-2, 7-3, 7-4, 9-14
COUNT command, 4-1, 4-5 to 4-8
CTRL Q, 9-17
CTRLS, 9-17
Current process, 9-18 to 9-20
Current SWITCH, see Environment

DEFINE MACRO command, 4-12, 4-14 to
4-16

Direct references, 3-3, 34

Dispatcher, 9-14 to 9-20

Dispatch table, 9-16

Display macro command, 4-1, 4-13, 4-18,
4-19

Display macro directory command, 4-1,
4-13,4-19

DOMAIN commands, 5-1, 5-3

DORMANT status, 6-3, 6-5, 9-3, 9-9, 9-11,
9-12

DOUBLE
See SEARCH command

EDGE keyword, D-2

ENI1, EN2
See Environment

Environment, 2-5, 6-1, 6-3, 6-4, 9-1, 9-3,
9-4,9-11

Environment controls, 3-8, 6-4

Error messages, C-1 to C-3

ESC key, 2-7, 6-3, 6-5, 9-9, 9-17

Evaluating expressions, 3-9 to 3-16
Execution process, 9-2
Expression, 3-1

FLAG keyword, 5-4

Hardware interrupts, 9-16, 9-17, 9-18

HOST execution process
See HOST process

HOST-only commands, 1-3, 9-8

HOST parser, 9-1, 9-3, 9-5 to 9-8, 9-15,
9-16, 9-19

HOST process, 2-5, 2-6, 6-3 to 6-6, 9-1, 9-2,
9-3, 9-8 t0 9-11, 9-19, 9-20

ICE-independent commands, 4-1, 9-8, 9-11

ICE process, 2-5, 6-3, 6-4, 6-5, 9-2, 9-3,
9-11 to 9-14, 9-18, 9-19, 9-20

IF command, 4-1, 4-8 to 4-10

INCLUDE command, 4-1, 4-14, 4-20

IND symbol commands, 4-1, 4-27

Installation, 2-1, 2-2, 2-5, Appendix B

Intermediate carriage return, 9-6

Invoking ICE software, 1-1, 2-5

Keyword reference, 3-3
KILL commands, 2-5, 2-7, 2-8, 6-2, 6-5,
9-11,9-12,9-13

LEVEL keyword, D-2

LIMIT keyword, 54 to 5-8

LINES command, 5-3

Local and global defaults, 4-1, 4-2

LOCK command, 8-1, 8-2, 8-3, 9-15, 9-16,
9-19

LOCKED status, 9-15, 9-16, 9-19

Logical operators, 3-5, 3-6, 3-7, 3-8

LOWER keyword, 5-4 to 5-8

Macro call command, 4-1, 4-12, 4-14ff

MACRO command (display macro), 4-1,
4-13, 4-18 to 4-19

Macro commands, 4-11 to 4-25

Macro invocation, see Macro call
command

MASK operator, 3-5, 3-6

Messages, 6-6

MOD operator, 3-5, 3-6

MODULES command, 5-4

Multiple displays, 4-1, 4-27

NESTING command, 5-3
Nesting compound commands, 4-10, 4-11
NOT operator, 3-5, 3-7
NOT READY
See Task Status
Numbers, 3-1
Numeric constants, 3-2
Numeric expression, 3-16, 3-17

Index-1




Operands, 3-1
Operators, 3-4 to 3-8, 3-9
OR operator, 3-5, 3-8

Parsing and execution environment
See Environment

Parser
See HOST parser

PRI, PR2
See ICE process

Precedence of operators, 3-4, 3-3, 3-6, 3-9
to 3-16

Primaries, 3-1

Process references, 3-4

Process status, 3-4, 6-3, 9-3, 9-9, 9-10, 9-11
to9-14

PROG]1 (sample user program), 2-1, 2-2,
2-3,2-6

PROG2, 2-1, 2-4, 2-6, 2-8

Prompt, 9-5; see HOST parser

PUT macro command, 4-1, 4-14, 4-20

READY
See Task status
Relational operators, 3-5, 3-6, 3-7
REMOVE MACRO command, 4-1, 4-13,
4-18, 4-19
REMOVE MODULE command, 5-4

Index-2

REPEAT command, 4-1, 4-2 to 4-5
Replacement PROMs, 1-1, B-1, D-1

SEARCH command, 5-1 to 5-3
SINGLE
See SEARCH command
Spacebar, 2-7, 6-4, 9-5, 9-16, 9-17
Statement-number references, 3-4, 4-28
String constants, 3-2, 3-3
SUSPEND command, 7-1, 7-3, 74, 9-11,
9-12,9-13, 9-14
SUSPENDED status, 7-1, 7-2, 7-3, 9-3,
9-11, 9-12, 9-13, 9-14
SWITCH commands, 2-5, 6-1, 6-3, 6-4, 6-5
Symbolic displays, 4-1, 4-28, 4-29
Symbolic references, 3-3, 4-27, 4-28

Tasks, 9-4, 9-14, 9-18

Task-slice, 9-4, 9-14, 9-15, 9-18 t0 9-20

Task status, 9-4, 9-6, 9-7, 9-8, 9-9, 9-10 to
9-14, 9-19

Unary operators, 3-4, 3-6, 3-11ff

WAIT command, 7-2, 7-3, 7-4, 9-10, 9-11
WRITE command, 4-1, 4-26, 4-27

XOR operator, 3-5, 3-6, 3-8
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REQUEST FOR READER’S COMMENTS

The Microcomputer Division Technical Publications Department attempts to provide documents that
the needs of all Intel product users. This form lets you participate directly in the documentation proce

Please restrict your comments to the usability, accuracy, readability, organization, and completene
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