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1.0 Scope

This guide is intended to show how to use the Diagnostics that were enhanced by the
Electronics Division (ED) to test the TOR D0 processor configuration. This
document will cover the following areas:

1. What the enhanced diagnostics are.

2. Where they are and how to get them.

3. How to read the related documentation.
4, How to run the programs.

5. How to use the Midas logger.

6. How the new Midas display is organized.

In order for this document to be useful, the user must have some experience with
running microprograms under Midas control, but does not need to be able to write
or understand microcode statements. The DO Hardware Mannual of May 16, 1979 is
a required reference to this guide.

[ would like to extend my thanks to the ED diagnostics team for their help in
preparing this document, in particular I would like to thank Ray Matsuda and
Carter Tseng who have been especially helpful. Any questions or comments
regarding this guide can be directed to: Mike Spaur, DPP/ED, El Segundo,
extension 1507.

2.0 Applicable Documents

1. DO Hardware Manual
RTG, May 16, 1979

2. DO Micro Assembler Manual
B. Rosen, December 30. 1977

3. Micro: Machine Independent Micro Assembler
E. Fiala et. al., August 29, 1978

4. MicroD Manual
P. Deutsch. October 20. 1978

3. DU Micro Programmer’'s Guide
C. Hankins. August 22. 1978

6. Midas Manual
E. Fiala. December 29. 1977

- DO Midas Manual
B. Rosen. December 30, 1977

~. DO/TOR ESS Manufacturing Test Strategy
H. Kakita. December 4. 1979



DO Diagnostic User’s Guide 3

3.0 The Enhanced Diagnostics

The ED microdiagnostics are enhanced versions of the functional microcode that
have been standardized for the following purposes:

1. To reduce familiarization time through better readability of the documentation.

2. To install certain features that are common to the Midas display for all tests,
thereby making them easier to use.

3. To install looping capabilities to make the programs more effective for diagnosing
hardware errors.

4, To install a Midas logger to enable Midas to control the test and log the
breakpoints that are encountered.

Note that in most cases the coverage of these diagnostics have not been increased.
Therefore, if the original functional microcode has left certain areas of the processor
untested, the enhanced diagnostics also leave these same areas untested.

The diagnostic programs are tests written in D0 microcode to test various portions of
the DO processor under Midas control. The tests are loaded into the DO instruction
memory using Midas. Midas is a loader/debugger that runs on an Alto and controls
the DO remotely. Some of the files required to support Midas are:

Midas.run (the Midas run file)

Midas.programs (contains the name of command files required by Midas)
Midas.syms (a symbols file for Midas)

Kernel.mb (mxcrocode that runs in the DO and talks to M 1das)
Midas.midas (defines the initial screen)

All of the files needed to support Midas (there are 10) can be retrieved by loading
from the dump file [ISISKEDMODD>Rev-1>Midas.dm. Note that these files require
that vour disk executive be at Operating System 17. The following is a list of the
diagnostics that have been revised, with an indication of the hardware it is intended
1o test. Note that the name of the revised diagnostics are the same as the original
functional microcode except that the name is preceded by the letters ED.

EDALLU: This test exercises some basic functions of the ALU module,
Configuration: The standard four CPU boards.

EDBItBIt: This test exercises the Bitblt (bit boundary block transfer)
hardware. It moves information from one region of main storuge
to another, and modifies the information at the destination.
Configuration: The standard four CPU boards.

FDBootDO: This is a BCPL program that runs in the Alto and loads the
Kernel.mb file into the DO Control Store. Because this program
is not written in DO microcode. it's documentation is not the
same as the other tests.

Configuration: The standard four CPU boards.



EDCSEXx:

EDCyM:

EDField:

EDMemAbort;

EDMemEXx:

EDProc:

EDLProc:

EDRDCD:

EDRMEX:
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This test exercises the Control Store module as a 4K by 36 bit
memory. Note that this test does not exercise the first 256 or the
last 512 Control Store locations to protect the test program and
the kernel.

Configuration: The standard four CPU boards.

This test exercises all functions of the Cycler/Masker except the
FixVA functions which are tested by EDTNF.
Configuration: The standard four CPU boards.

This test simulates the RF, WFA and WFB field operations
without using the cycler masker and then compares the results
with the actual executions of the corresponding operations.
Configuration: The standard four CPU boards.

This diagnostic tests the memory reference abort conditions.
Configuration: The standard four CPU boards and one 96K
storage module.

This program tests the memory mapping logic and 96K storage
modules.

Configuration: The Standard four CPU boards and the 96K
modules to be tested (up to eight 96K boards may be tested).

This is a midas command file that links all of the other EDXXX
tests together and runs them one at a time, begining with CPU
tests and progressing to the memory tests. Note that this
program stops at the EDMemEx breakpoint "Found X 96K"
where X is the number of 96K storage boards found by the
EDMemEx program. The user should verify at this point that the
number of boards found by the EDMemEXx is correct and then
bug continue.

Configuration: The standard four CPU boards and at least one
96K storage module.

This test is the same as EDProc except that it has added looping
capabilities for overnight testing. Thus it doesnot stop at any
breakpoints.

Configuration: The standard four CPU boards and at least one
96K storage module.

This test exercises the SA4000 Rigid Disk Controller.
Configuration: The standard four CPU boards. one 96K storage
module, an RDC module and an SA4000 disk drive.

This program exercises all of the R-registers except those used in
this program or by the kernel.
Configuration: The standard four CPU boards.



EDSmallMem:

EDTask:

EDTimEx:

EDTMP:

EDTNEF:

EDUTVFCI:
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This test exhaustively exercises the control store as a 4K by 36 bit
memory excluding the first 256 and the last 512 locations. Also,
this tests exercises all of the T-registers except T[16] and T[17].
Configuration: The standard four CPU boards.

This program exercises the task switching hardware.
Configuration: The standard four CPU boards.

This test exercises timers 0 to 15. It replaces the page 16 portion
of the standard kernel
Configuration: The standard four CPU boards.

This test exercises various features of the maintenance panel
display. Note that this test involves interaction with the user.
The user is required to observe that the proper numbers appear
on the the maintenance panel display. For this reason no Midas
logger was implemented for this program.

Configuration: The standard four CPU boards and a four digit
maintenance pannel (featuring the TMS1000 circuit).

TNF stands for Test New Functions. This program tests the
Newlnst feature, the Byte Code register and the new field
descriptors.

Configuration: The standard four CPU boards.

This diagnostic exercises the User Terminal Variable Format
Controller. -

Configuration: The standard four CPU boards, one 96K storage
module, a UTVFC module and the Large Format (LF) display.
LF Keyboard and associated power supply/interface unit.

As an overview, the following table gives a list of the DO modules and the diagnostics
that deal with each one. Note that all of the diagnostics rely on the ALU, the
Control Store, and the Miscellaneous Processor modules to be in working order, but
the EDALU test. for example, is specifically designed to test certain features of the

ALU module.
Processor Hardware Diagnostics  Involved
1. ALU EDALU

EDBitBIt

EDCyM

EDField

EDTNF
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2. Control Store _ EDBootD0
EDCSEXx
EDMemAbort
EDRMEx
EDSmallMem
EDTask

3. Ethernet Controller EDPackets

4, Maintenance Panel EDTMP

5. Memory Controller . EDMemAbort
EDMemEx

6. Miscellaneous Processor Module EDBitBIt
EDMemAbort
EDTask

7. Rigid Disk Controller (SA4000) EDRDCD

8. User Terminal Full-page Controller EDUTVEFC1

9. 96K Storage Board EDMemEx
EDMemAbort

4.0 Organization of Documents

All of the enhanced diagnostics are kept on [ISISKEDMOD>Rev-1>. The files on
this account can be divided into two main categories: run files and documentation
files. Strict naming conventions have been used in creating these files. All of the
documentation for the EDXXX test for example, would be kept in files that begin
with EDXXX and end with an extension that indicates what the contents of the file
are. Sections 4.1 and 4.2 give a list of file extensions with an explanation of the
corresponding contents,

4.1 Run Files

All of the files necessary to run the EDXXX test are obtained by loading from the
EDNXX.dmtest file on [ISISKEDMOD>Rev-1>. This dump file contains all of the
necessary files needed to run the EDXXX test assuming that you already have a
Midas svstem on vour disk. The following files are contained in EDXXX.dmtest.
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EDXXX.mb This is a microbinary file which is loaded into the DO by Midas,
and executed by the D0 under Midas control.

EDXXX.midas  This file defines the Midas display for the EDXXX test.

EDXXXLog.midas This is a command file that allows Midas to run the EDXXX test
and log the results in a bravo file called EDXXX.report. The
EDXXXLog.midas file will be refered to in this guide as the
Midas logger and it’s use is discussed in section 8.0.

4.2 Documentation Files

You can obtain a hard copy of the documentation files by loading from
EDXXX.dmdoc at [ISISKEDMOD>Rev-1> assuming that you have Empress.run on
your disk. This dump file contains all of the following documentation for the
EDXXX test.

EDXXX.mc: This is the source code that was compiled to produce the
EDXXX.mb file. The organization of the EDXXX.mc file is
described in detail in section five.

EDXXX.silpress: This is a set of flow charts that describe the workings of the
EDXXX test. The symbols used in these charts are defined in
section SIX. '

EDXXX.dIs: This document is a list of all of the instructions that are loaded
into the D0 and their corresponding locations in the DO Control
Store. How to read this file is discussed in section seven.

5.0 The Scource Code

The scource code for DO diagnostics is contained in a file that will be named
EDXXX.mc. The ~.mc file contains the DO microcode statements that were
compiled to produce the microbinary file that is loaded into the DO Control Store by
Midas. The ~.mc file has some very useful information on the front pages. The
organization of this information is described in this section. All of the descriptions in
this section refer to pages Al to A7 of the appendix. These pages contain sections of
the EDMemEx.mc file, and are listed for illustrative purposes only.

The first pages of the ~.mc file are organized into blocks of information. At the top
of the first page is the title block (see item 1 page Al). This block contains the name
of the test. the purpose. the required hardware configuration. the author. and a
history of the modifications. along with name of the person who altered the test.

[tem 2 on page Al contains a list of the subtests in the EDMemEXx test. with a short
description of what each subtest does.
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Item 3 on page Al contains a list of breakpoints that may be encountered during the
EDMemEXx test, and explains the meaning of each one.

Item 4 on page A2 contains a table of the breakpoints with a list of corresponding
Control Store addresses. A logic analyzer can be synchronized to these addresses and
events that occur near this location in the program can be observed. (see section 7.0
for more details).

Item 5 on page A2 contains the names of special user definable R-registers, with an
explanation of the meaning of each one. These registers will be shown on the Midas
display. They can be changed by the user and their value will have an effect on the
parameters of the program as it runs in the D0. All ~.mc file numbers and all
numbers displayed by Midas are in octal.

Item 6 on page A3 contains a list of the subroutines used by the EDMemEXx test,
with a comment on what each one does.

The actual source code begins on page A5. The initialization statements occur at the
beginning of the source code (see item 7 page AS). After the initialization
statements, the initial values of certain constants and R-registers are given (items 8
and 9 on page AS5). Here are some examples:

SET[Mumble,X]: This 'statement initializes a 16 bit constant named "Mumble" and
sets it equal to the octal value of X.

MC[Foo0,Y]: This statement initializes an 8 bit constant named "Foo™ and sets
it equal to the octal value of Y. Either the least significant or
most significant half of Foo may be specified by the octal value
of Y. The other 8 bits must be zero.

RV[Rexample,A,B]: This statement gives the Ath R-register the name "Rexample”,
and sets it equal to B, where A and B are octal numbers. The
statement of A is optional.

Along side of these initialization statements may be some comments that are
preceded by an asterisk (*). These comments will explain how the constant or
register is used in the program.

After the initialization statements are made, the main routine is listed (see item 10
on page A7). each line of this main routine equates to an actual instruction in the DO
Control Store. Each of the microcode statements ends with a colon (;). These
statements may be followed by a comment which will be preceded by an asterisk (¥).
These comments will make some statement about what the program is doing.
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After the main routine, the source code for the subroutines is listed. It is not
necessary that you be able to understand all of these microcode statements to be able
to use the test, but certainly it could be of assistance to you. See reference numbers
2 through 5 in section 2.0 for further information regarding D0 microcode.

6.0 Flow Chart Conventions

This section gives a description of the conventions used in flow charting the new
diagnostics. The basic symbols used are shown on page A8 of the appendix. All of
the comments in this section refer to that page.

Figure 1 on page A8 is the symbol used to indicate the beginning of execution of the
program.

Figure 2 is a statement box. The program executes these boxes in sequential order.
All statements in any box will be executed before the program moves on to the next
item.

Figure 3 shows an instruction box. This box symbolizes a special instruction that has
been implemented to avoid repetitious subroutines. Figures 7, 8, 10, 11 and 12 are
examples of these instructions, and will be discussed in more detail below.

Figure 4 is a decision box. The statement it contains will be mathematical or logical
in nature, If the statement contained in the box is true then the program will
proceed to the next item that occurs in the "yes" branch, otherwise program flow
will follow the "no" branch.

Figure 5 illustrates a label. All of the names on the flow chart that appear in bold
letters in front of the boxes and are followed by a colon are labels. These labels can
be found in the source code file (~.mc) and are associated with actual locations in
the Control Store. The EDXXX.dIs file will be referenced to these labels, and Midas
is aware of them. It is possible to begin executing or stop executing the program at
any location using Midas and referencing these labels.

Figure 6 is a jump box. Following this item. execution will begin at label "mumble”
which appears on page X\ of the flow charts.

Figure 7 is a symbol that represents a special function internal to the processor which
clears the maintenance panel. [f execution of the program halts immediately after
this instruction then the display should read 0000.

Figure 8 is a symbol that represents another internal function which increments the
maintenance panel by one. These maintenance panel functions are used in the
diagnostics to display where execution is occurring in the program.
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Figure 9 is an example of a call statement. If this symbol occurs to the right side or
underneath a statement or decision box, then after the program is done with that box
it will begin execution of the items that follow the label "Foo" on page y. The
program will continue to execute the statements that follow the "Foo" label in a
normal way until it encounters a return statement.

Figure 10 is the symbol that represents the return statement. When it is
encountered, the program will jump back to the previous call statement and start
execution of the items directly beneath that call. However, this may not happen
immediately. If there is a higher priority task requesting service (such as memory
refresh), then that task may get control of the processor after the return statement is
encountered. If this happens, then control of the processor will be returned to the
program when the higher priority tasks have finished. The program will then begin
execution of the items that follow the previous call.

Figure 11 is the task symbol. This symbol represents a special microcode statement
that allows another higher priority task to have control of the processor. It is
equivalent to a call followed by a return statement. When the higher priority tasks
are finished, execution will begin at the item which is directly beneath the task
statement. Branches may be connected to the path underneath a task symbol,
especially if the diagnostic is designed for input output hardware. This is to let you
know that other tasks will possibly get control of the processor if certain conditions
occur. A note should appear by each of these branches to let you know what these
conditions are. For instance a note may appear by one of the branches that reads:
"Task 2 if wakeup occurs ".

Figure 12 is the notify symbol. This statement causes task switching like the task
statement, But it also forces the processor to return to a specific task and location.
This task and location is specified by the contents of the APC and APCTask
registers. For a more detailed description of the notify statement, see page 54 of
reference 5 (section 2.0). Again branches may appear under the notify symbol to
indicate the various tasks that may run next.

Figure 13 is an illustration of the loop path symbol. When the decision box is
reached. the processor looks at the register "ShortLoop” and sees if it is equal to one.
[f it is, the program execution follows the heavy black line, and will continue to do so
until ShortLoop is no longer equal to one. or until Midas encounters a breakpoint or
a mouse halt. Whenever you see heavy black lines on the flow chart it means that
this is a path that can be looped on. Loop paths have been installed so that some
special part of the program can be looped on for trouble shooting purposes.

Figure 14 is the breakpoint symbol. When the program encounters this item,
oxecution will halt and control will be given to user via Midas. If the "continue"
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item on the Midas menu is bugged, the program will resume execution with the
item that is directly beneath this breakpoint. Breakpoints are usually inserted in a
program to halt execution when the hardware being tested has failed to pass some
subtest of the program.

Figure 15 is the dispatch symbol. A dispatch is a multiple branch to up to sixteen
different locations. First a variable (X in this example) is set up. The branch takes
place based on the value of this variable. The numbers on the legs of the brances
represent the possible values that X can assume. If all of the possible values are not
indicated, some default condition should be stated.

Figure 16 is the end symbol. It means that if the program encounters the breakpoint
preceding this symbol, then it has finished one complete iteration of the EDXXX
test. Usually the program will start again from the beginning for another iteration if
the continue item is bugged from this breakpoint.

7.0 The Machine Listing

The machine listing file is produced by a compiler from the scource file. The
machine listing file will be named EDXXX.dls. The letters dls stand for D-machine
listing. An example of the ~.dls file for the EDCyM program is given on page A9 of -
the appendix. The following is a list of the information given in coulmn form in the
EDXXX.dIs file.

Imag (The Control Store Address in imaginary format)
Real (The Control Store Address as in appears on the CIA lines)

W0 (The least significant 15 bits of the micro instruction)
w1 (The next significant 16 bits of the micro instruction)
W2 (The most significant 4 bits of the micro instruction)

Symbol (A reference to the closest preceding label)

Note that next to imaginary address 26 in the EDCyM.dls file the is a "b" between
the Imag and Real columns. This is to let you know that there is breakpoint inserted
in this location. You may see an "@" sign between the Imag and Real coulmns.
This is to let you know that the instruction is appears next to has a fix location which
is specified in the ~.mc file by the At[N] instruction.

This information is given for every instruction in the EDXXX.mc file. The most
interesting information for the purpose of debugging is the real address column. The
real address column lists the actual address that will appear on the 12 bit Control
Store address lines CIA[00:11] during that instructions cycle.

fn the real address column you may see some number such as 1463 for a real
address. The numbers that appear in the ~.dls file are all in octal. The binary
equivalent 1463 octal is 001 100 110 011, In this case. the least significant bit
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(CIA.11) would be a one, and the most significant bit (CIA.00) would be a zero.

Using the appropriate sil drawings for a particular revision of the Control Store
module, a good place to connect test probes can be found. Then a logic analyzer can
be triggered on the Control Store address lines. Any event in the processor can be
observed by synchronizing on the address of an instruction which occurs just before
the event. Be careful, the CIA bus exists in complemented form in several places on
the Control Store module.

The real Control Store addresses of each breakpoint in the program have been put
into table form and listed at the beginning of the ~.mc file (see page A2 item 4).
These are the Real addresses to which the program will proceed from the given
breakpoint.

8.0 Using The Midas Logger

A Midas logger has been created for each microdiagnostic. The logger command file
for the EDXXX test will be named "EDXXXLog.midas". This logger is a Midas
command file that runs Midas and logs certain information in a file called
EDXXX.report. An example of the print out for the EDCyM program is given on
page A10 of the appendix.

If the hardware should fail the test at some given breakpoint in the program, the
logger will print pertinent information regarding that breakpoint. In the EDCyM
program for instance, if the logger encounters the breakpoint "ResultBad", it enters
the text "Result does not equal myResult.". It then logs the value of the following
registers: (see page Al0)

Result
myResult
SubTest
PassCount

If the processor should fail to run the program properly and fail at some location
other then a program breakpoint, then the logger will record the state of the
following column A registers:

Parity
ClIA
CTask
APCTask
APC
TPC

Om ¢ the Midas system is started, the logger can be activated by tyvping
"EDXNXXLOG" on the Midas input text line and then bugging "Read-Cmds". ~The
logger command file will then restart the EDXXX test and becm logging the results.
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To stop the Midas logger, bug the "Abort" item while the logger is running the test.
Control will then return to the Alto executive and a hard copy of EDXXX.report
can be obtained using empress.

Note that when the test fails not at a standard breakpoint, the logger records the
status in EDXXX.report and then attempts to restart the EDXXX test. In this
instance the logger cannot loop on the failure. If ShortLoop is set equal to one when
the logger encounters this failure, it will log the results and restart the test, which will
reinitialize the ShortLoop register to zero. The logger should be helpful though for
determining reliability and for long term exercising.

9.0 The New Midas Display

Page All of the appendix shows an example of the standardized Midas display (this
one is for the EDCyM program). Column A has the same processor registers that
are displayed for all tests as defined by the Midas.midas file.

Note that some of the registers shown on the display on page All have an asterisk
(*) next to their name. Any register on the midas display whose value has changed
since the last time displayed (since the last breakpoint) will have an asterisk next to
its name.

Locations B0 to B4 have been standardized, and are now the same for all EDXXX
tests. Here is what they contain:

[ocation Register Name Meaning

BO Revision The revision level of this version of the EDXXX test

Bl Run-Time The octal number of seconds it takes to run the
EDXXX test once.

B2 Passcount The number of passes of the entire EDXNXX test that
have been completed.

B3 MaxPass The number of passes of the entire EDXXN test after
which the program will breakpoint at "Passed-EDXXNX-
Test". Feel free to change this number by using Midas.

B4 SubTest The current subtest of the EDXXNX program that you
are in,
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Locations CO to C3 are the communications registers Comm-Err0, Comm-Errl,
Comm-Err2, and Boot-Err. These registers are counters that keep track of how many
times certain boot and communications events occurred with errors. They should
always contain zero values.

Location C4 is the Boot Reason register. This is a 6 bit register that indicates the
cause of the last processor boot. Only one bit should be set in this register. The bits
have the following meaning:

BootReason Displayed Corresponding bit Reason for boot
40C Bit 10 =1 Tester boot
20C Bit11 =1 Maintenance panel boot
10C Bit12 =1 Watchdog timer boot
4C Bit 13 =1 Group B function boot
2C Bit 14 =1 Power boot
1C Bit 15 =1 Parity error during task 15

While running Midas, the BootReason register will normally contain a 40 to indicate
that the processor was boot strapped by tester hardware.

Location C5 contains the MemSyndrome register. The contents of this register is a
memory syndrome that is used to correct single errors and detect double errors in
memory data. This register will probably never be of use to you, but donot be
alarmed by a non-zero value here.

In the lower right hand corner of the register fields are the user definable registers.
There may be several registers in this field but there will always be one register called
ShortLoop or LoopOn there. The ShortLoop or LoopOn register is set equal to one
by the user if he wishes to loop on the current subtest. Always check the flow charts
to see how this register is used in the test. Not all subtests in every program have
this capability.

If there are any other registers in this user definable area, then their meaning and
how to use them will be discussed in the special register section of the ~.mc file (see
page A2 item 5). All of the user definable registers will always be the bottom group
of registers in the C column,

The rest of the area on the Midas display is devoted to registers that are peculiar to
the EDXXNX program. The purpose of these registers will be explained in the flow
charts and in the front pages of the ~.mc file. These registers can be altered by the
user, but for the results to be meaningful you must have a clear idea how the register
is being used in the program. In this area, knowledge of microcoding is necessary.
However. the diagnostics should be fairly thorough as written, and you should not
need to alter these special registers to test the hardware extensively. These registers
were placed on the display to show vou what state the program is in.
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a9.mc 28-Feb-80 12:49:36

MicroD 8.6 (0S 16) of April 274 1979
at 20-Feb-80 8:22:11

microd. run EDCym

EDCym.DIB 561b instructions written 20-feb-80 8:21:02
Total of 561b instructions

Checking for errors...
Linking...
Building allocation lists...
Assigning locations...

561b instructions in rings involv.ing ONPAGE or AT
Reloading binaries...
Checking assignment...
Writing .MB fils...
Writing listing...

IM:
Imag  Real wo Wl W2 Symbol
EDCym.DIB:

0 1404 22005 107060 15 GO START
1 1530 22320 101057 15  (+1)

2 1527 22001 123065 11  (+2)

3 1526 22323 115053 11  (+3)

4 1525 47 7051 1 (+4)

5 1524 20020 101046 11  (+5)

6 1523 20020 101044 1  (+8)

7 1622 10020 101043 11 (+7)

10 1521 10020 101041 15  (+10)

11 1520 12020 101037 1  (+11)
12 1517 12020 101035 5§  (+12)
13 1516 12020 101033 11 (+13)
14 1515 12020 101031 15  (+14)
15 1514 10004 101026 &  (+15)
16 1513 10320 105024 5  (+16)
17 1512 50 25023 1 (+17)
20 1401 47 5023 0 BIGLOOP
21 1411 21050 125020 0  (+1)
22 1410 20150 65017 4  (+2)
23 1407 21450 25015 0  (=*3)
24 1406 50 24205 0  (+4)
25 1403 50 25023 1 (+5)
26 b 1402 50 25012 0 PASSED-EDCYM-TEST
27 1406 20020 101022 1  (=+1)
30 1511 22020 101020 1 MAINLOOP
31 1510 22020 101017 &  (+1)
32 1507 21050 125015 11  (+2)
33 1506 50 24002 0  (+3)
34 1400 22150 650123 16  (+4)
35 1505 23174 45010 15 (+5)
36 1504 23174 67007 15  (+6)
37 1503 23150 65004 11 (+7)
40 1502 22050 125003 15  (+10)
3 1501 22000 103001 1 SETVARS
42 1500 22165 67177 14 (+1)
43 1477 24050 125174 C  (+2)
a4 1476 20150 65172 0  (+3)
45 1475 23150 65171 14  (+4)
46 1474 24050 125167 4  (+5)
47 1473 10150 65164 4  (+6)
50 1472 26050 125162 14  (+7)

'

=

[}
i
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ssxweeaxxs  START EDCym Test :31-Dec-00 16:59:18
------------ Passed EDCym Test :31-Dec-00 16:59:
------------ Passed EDCym Test :31-Dec-00 16:59:
------------ Passed EDCym Test :31-Dec-00 16:59:

*** FAlLed: at my Breakpoint
* Result does not equal to myResult
' Result =1037
' myResult =0
* SUBTEST =4
PASSCOUNT =0

*** FAllLed: Not at my breakpoint
' Parity =0

‘' CIA =7777

' CTASK =16

' APCTASK =0

' APC =1037

*TPC =7777

PSTH*x

32 PST

38 PST

- A10 -

(23R RS RS
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41 LBRER 17 SUBTEST 4 BOOTREASON i
SBREG 17 MEMZYNDOFOME 177787
6| R 1937 ‘
ZETHE 7T FEL 1625605 *MYREIZULT 16
8| ZTKF Al *FNLUN 345 *RESULT 18
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FT ZA 2 ITHMERLOOPCOUN 5 I M 14178
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16] *LLCYTERT 16777
~EDCYM-TEST| *LHMASKTEST L User Definable Registers
31 *IEROTEST 1@

Loaced: EOCYM ‘\\\\- Time: &5, 89
It 3 EDCyM Program Registers

Resume @:50+1, BP at 9:PAZZED-EDCYM-TEZT

gxit Boot Run-Prog Read-Codz Bresk UnBreak ClrdddedBFz: CIra11E8F: ShowBPs Go
22 Continue Losd LdSyms Compare Test-811 Test Oump Show-Omds Write-Cmds
WArtual
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%

B BEX SER BEX BES (DoDjag>EdaIU.mc Rev 1 1/8/80 283 S8 SES S8 BES

ERRBEEERLLBLSERRXL AP SRR BEEAE SRR A BN DTS RBEEEAEEERSERENRESANBB IS NS BEBE RS S SRS REBRBRITES S

*** EDALU.mc : Central-data-paths-exerciser microcode

Lddd Purpose : This test exercises some basic functions of the ALU module.
btk Hardware Configuration : Standard 4 CPU boards.

**#s  Written by : (unknown)

*%*  Modified by : C. Thacker, June 16, 1979

bbb Modified by : M. Thomson & J. Kellman, Jan. 8, 1979

Standardize title page and code format.
ERXESAERBEE R RS ERERSE R LB EF RIS RSB E ST NEERBERBAS B LB RSB R RE SRS RS S A RSEERR R EE SR ER DS TS

BB EREREBASEENEESRER LA DRI R DRSS S E SRR R R SRR E R E B ESEEEE R RRR RS RB NS SR EREEENY
* SubTest Description: .

* Subtests are indicated in the flow charts and .mc file by:

1) Mcount (in octal)

2) Mpanel (in decimal)

* »

(A AR R RS ER R IR 2SS 2R PRI R A2 R R R R 2 R R R R R S R RS R RS RE R RS RS R2RR R R R 1)
* Subroutine Description:
hd compare0: Compares contents of s0 (R file) with T

- poptst: Checks the contents of the stack after it has been loaded by push operations
b TchkR: Takes pattern in T, break points if discrepency is found
* Tf111R: _Write pattern in T from Rmax through Rmin in R file

AXEREEL BRI BEUESDERR R AR BB RE S RO R RSB LB RSB RPBEEEENEEE AR SN B NS ERER RN PEEBRAREESBRSEEER R AR NES
* Breakpoints:

- AchkRer: Value in R did not match R address.

badnotify: Task failed to switch.

fail: Value in sO0 (R file) did not match value in T.

TchkRer0: Value in s1 (R file) did not match value in T.

TchkRerl: Value in s0 (R file) did not match value in T,

TchkRer2: Value in stack did not match stack address.

Tfill1Rer: Value in s1 (R file) did not match value in T.

Passed-EDALU-Test: the system passed thru all the passes of EDALU.

% & 4 % B & &

BEBAEBBELBIEERNEABERERBXEEEBERABEEREERRR BRSNS RS ERBER B LRSS RREEREES BB LR LSRR E R R R R IRBEE
* Breakpoint Logic Analyzer Sync Points:
* AchkRer: Control Store address 415
badnotify: Control Store address 25565
fail: Control Store address 3
TchkRer0: Control Store address 407
TchkRerl: Control Store address 405
TchkRer2: Control Store address 403
TfillRer: Control Store address 6526
Passed-EDALU-Test: Control Store address 1000

* % # * ¥ % #

BREERSIREBEELSERBBE RS RS ERZRBERALERERBRARNBE R SR RBFE AR R AEBERANRARBRS IR XS R R LRSS SRR SIS RBENRR
[ ]

%
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BRERAEEARIBAXEESERE LR RBESERNEE R B EASER A BN ISR RS R LR RSB SIS SR EREE SRR AR EBERANEE RS A EEL NI S

* INITIALIZATION:

BUILTIN[ INSERT,24];
INSERT[d0%lang];
TITLE[Central-data-paths-exerciser];

SEERRRBERE Set constants: BOEEEERBENS

*** Code to page allocation: ***
**%  Page *** *** principal entry points »**

SET[Rpage, 1]:

SET[pushpage, 21;
SET[popxpage, 3]:
SET[poppage, 4];
SET[alupage, 5]:

stktst, flone, flzero, TFi11R, TchkR, Afi1IR, AchkR
pushl, pushml, push2, pushm2, push3, pushmd

poptst extension: pop3, popm3

poptst: popl, popml, pop2e, pop2o, popm2e, popm2o
go, contst, acontst, alutst

@ & W &9

srersssres  Macro definitions: *esewss
M@[ones, (ZERO)-1]:

* compares sO with T, break point results if the two are not equal
M@[ compare,
IFGR[10,FVALG[PGER@],

SELECT@[FVALR[PGER]. call[compareO]. callfcomparel], call[compare2],
call[compare3d3], cali[compared], call[compare5], callfcompare6],
call[compare7]],

SELECTQ[SUB[FVAL@[PGE@], 10], call[compare10], call[comparetl],
call[comparel2], call[comparel3], ca]][compar914] callfcomparel§],
call[comparel6], call[comparel7]]]1];

ARBEEUNEERD Macro constants: SRIRBURYE "

MC[Rmin, 20]; * First R location tested

MC[{Rmax, 317]; * Last R location tested

MC[faultTraploc, 0]; * special control store locations used by hardware
MC{bootTraplLoc, 1]: .
RERESEREES R-registers: RERRERBRERERR

RV[s0, 0]; * R store temporaries

RV[s1, 1]

RVLrt, 2]: stack test iterations count

*
RV[oldapc, 3]: * holds return address during poptst
RV[revision,d4,1]; * revision number is 1 for this program
RV[Mcount,5]; * octal equivalent of maintenance panel display
RV[Run-time,6,11]; * run time for this test is 9 seconds
RV[PassCount,7,0]; * pass count for this program
RV[MaxPass,10,1000]; * maximum number of passes for this run

BEEBERERESRERREREER B RSB EE LB ER BB RS ERAB IR NSRS BT S BESDE ST SRR VBRSNS BN AR SRR R LRI

%+ PRELIMINARY routine:

SET[sTestBase,1shift[alupage,10]];
MC[sTestTask,add{sTestBase,150000]];
MC[sTestBC,sTestBase];

ON PAGE[alupage];

start: .
go: - clearMpanel; Mcount « ZERO; ~ * initialize Mpanel to 0000, Mcount to 0000
s0 « sTestBC;
APCtask&APC ¢ s0;
return; " * generate task switch
badnotify: breakpoint, goto[go]: ' * should never reach here
* set tasks 1-15 to breakpoint if awakened
T0: s0 « sTestTask, at[sTestBC!]; * task 16

s0 « (s0) or (20C);
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bwnotify: apc&apctask « s0;
return;

$0 « (s0) - (10000C), at[add[sTestBase,31]]; *notify returns to here
LU « 1df[s0,0,4];
dblgoto[bwnotify,TtoR,alu#0];

bwnot: $1 « sTestBC,callfxret],. at[add[sTestBase,20]];
badwake: usectask; :
T « apc&apctask;
breakpoint, goto{go]; -~
return;

xret: s1 « (s1) or (31C);
apc&apctask « si;
return;
* guaranteed to be in task 0 now

RSB ABBRLERNABEESSEREREERBE P EEBESRP SRRV EE RN EEE BB RES LS LRSI RS EER IR RSB E LR RS ECE RS EEERNS
*** MAIN routine:

* try the T pass around path

TtoR: incMpanel, Mcount « (Mcouht) + 1; * increment Mpanel to 0001, Mcount to 0001
$0 « T « 0C;
T « 377C;
$0 « T, !
compare; :

* try the R pass around path

RtoT: incMpanel, Mcount « (Mcount) + 1; * increment Mpanel to 0002, Mcount to 0002
$0 « T « 0C; ’
s0 « 377C;
T ¢ s0;
compare;

* test constants from micro instruction

contst: incMpanel, Mcount « (Mcount) + 1; * increment Mpanel to 0003, Mcount to 0003

$0 « (ZERO); T « 0C; compare;

$0 « (ZERO) + 1; T « 1C; compare;

$0 « (s0) + (T); T « 2C; compare;

$0 « (s0) + (T); T « 4C; B compare;

$0 « (s0) + (T); T « 10C; compare;

$0 « (s0) + (T): T « 20C; compare;

$0 « (s0) + (T): T « 40C; compare;

$0 « (s0) + (T); T « 100C; compare;

$0 « (s0) + (T); T « 200C; compare;

$0 « (s0) + (T): T « 400C; compare;

$0 « (s0) + (T); T « 1000C; compare;

$0 « (s0) + (T); T « 2000C; compare;

$0 « (s0) + (T); T « 4000C; compare;

$0 « (s0) + (T): T « 10000C; compare;

$0 « (s0) + (T); T « 20000C; compare;. . _.

$0 « (s0) + (T); T « 40000C; compare; .,
$0 « (s0) + (T); T « 100000C; compare; '~ .. -
* tgst the basic ALU operations

alutst: fincMpanel, Mcount ¢« (Mcount) + 1; * increment Mpanel to 0004, Mcount to 0004

50 « ZERO; * test cycler/masker function ZERO
T « 0C; . .
compare;

30 « 0C; * test (ZERO) - 1

$1 « T « ones; * set sl to all ones for subsequent tests
T « (ZERO) + (T) + 1;

compare; -

alu0: incMpanel, Mcount « (Mcouat) + 1; * increment Mpanel to 0005, Mcount to 0005
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alul:

alu2:

aluld

alud:

alub:

alu6:

13-Mar-80 11:09:40

T ¢ ones;
s0O « T;
comparae;

* 1 from T

T « 0C;
sQ « T;
compare;

*0 from T

Page

incMpanel, Mcount ¢« (Mcount) + 1; * increment Mpanel to 0006, Mcount to 0006

s0 « 0C;
T « s0;
compare;

* 0 from R

s0 « ones;
T « s0;
compare;

* 1 from R

incMpanel, Mcount « (Mcount) + 1; * increment Mpanel to 0007, Mcount to 0007

T « 0C; T « (ZERO) and (T);
sO « 0C; compare;
T « ones: T « (ZERO) and (T);
s0 « 0C; compare;
T « 0C; T+« (s1) and (T):
s0 « 0C; compare;
T « ones; T+ (sl) and (T);
s0 « ones; compare;

* 0 and 0

®* 0 and 1

* 1 and 0

* 1 and 1

:incMpanel, Mcount « (Mcount) + 1; * increment Mpanel to 0008, Mcount to 0010

T « 0C; T « (ZERO) or (T):
s0 « 0C; compare;
T « ones; T « (ZERQ) or (T);
s0 « ones; compare;
T « 0C; T« (s1) or (T);
s0 « ones; compare;
T « ones; T e« (s1) or (T):
s0 « ones; compare;

*Qoro

*0or 1

*1o0r0

*lor1

incMpanel, Mcount ¢« (Mcount) + 1; * increment Mpanel to 0009, Mcount to 0011

T « 0C; T « (ZERO) xor (T):
s0 « 0C; compare;
T « ones; T « (ZERO) xor (T):
s0 « ones; compare;
T « 0C; T« (s1) xor (T);
s0 « ones; compare;
T + ones; T e (s1) xor (T);
s0 « 0C; compare;

* 0 xor 0

* 0 xor 1

* 1 xor 0

* 1 xor 1

incMpanel, Mcount « (Mcount) + 1; * increment Mpanel to 0010, Mcount to 0012

T « 0C; T « (ZERO) andnot (T);
s0 « 0C; compare;
T « ones; T « (ZERQ) andnot (T):
s0 « 0C; compare;
T « 0C; T &« (sl1) .andnot (T);
s0 « ones; ‘compara’
T « ones; T « (s1) andnot (T):
s0 « 0C; compare;

* 0 andnot 0

* 0 andnot 1

* 1 andnot 0°

* 1 andnot 1

incMpanel, Mcount « (Mcount) + 1; * increment Mpanel to 0011, Mcount to 0013
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alu7:

BRSSP LEAREEEBEREB RN BIBRSEBB SRR B R RSB E SR ERBBARE DS SRR LA AR LSRN B RN RS EC LR EERRERS

T « 0C;
s0 « ones;

T « ones;
s0 « 0C;

T « 0C;
s0 « ones;

T « ones;
s0 « ones;

incMpanel, Mcount « (Mcount) + 1; * increment Mpanel to 0012, Mcount to 0014

T « 0C;
$0 « ones;

T « ones;
$0 « 0C;

T « 0C;
s0 « 0C;

T « ones;
$0 « ones;

13-Mar-80 11:09:40 °

T « (ZERO) ornot (T); * 0 ornot 0
compare;

T « (ZERO) ornot (T); * 0 ornot 1
compare;

T ¢ (sl1) ornot (T); * 1 ornot O
compare;

T« (s1) ornot (T); * 1 ornot 1
compare; ’

T « (ZERO) xnor (T):
compare;

* 0 xnor O

T « (ZERO) xnor (T); * 0 xnor 1
compare;

T« (s1) xnor (T); * 1 xnor O
compare; ’
T « (s1) xnor (T); * 1 xnor 1

compare;

LLOAD PAGE[Rpage];

gotop[stktst];

ON PAGE[Rpage];

stktst: fdncMpanel, Mcouat ¢ (Mcount) + 1; * increment Mpanel to 0013, Mcount to 0015

flone:

-

* try the stack pointer '

T ¢« s0 « Rmax;
stkp « s0;
T « stkp;
s1 « 377C;

T « (s1) and (T);

T « (s1) xor (T);

compare;

* gxercise the entire R store access through the st

—

« 0C;
+« 0C;

—

T « 1C;
T « 1C;

+ 2C;
« 2C;

— -

T « 4C;
T e 4C;

« 10C;
10C;

b |
1

+ 20C;
« 20C;

« 40C;
« 40C;.

« 100C;
100C;

« 200C;
« 200C;

e s R
t

)
T

400C;

call[Tfil1R]; * increment Mpanel
call[TchkR];

call1[TFi11R]; * increment Mpanel
call[TchkR];

call[Tfi11R]; * increment Mpanel
call1[TchkR];

call[Tfi11R]; * increment Mpanel
call[TchkR];

caltfTfi11R]; * increment Mpanel
call[TchkR];

call1[Tfi11R]; * increment Mpanel

cal1[TchkR];

call[Tfi11R]; * increment Mpanel
call[TchkR];

cal1f{Tfi1I1R];. * increment Mpanel"
call1[TchkR];

call[Tfi11R]; * increment Mpanel
call{TchkR];

call[Tfi1IR]; * increment Mpanel

kp

to

to

to

to

to

to

to

to

to

to

0014,
0015,
0016,
0017,
0018,
0019;
0020,
0021,
0022,

0023,

* stkp comes back complemented

Mcount

Mcount

Mcount

Mcount

Mcount

Mcount

Mcount

Mcount

Mcount

Mcount

to

to

to

to

to

to

to

to

to

to

0016

0017

0020

0021

0022

0023

0024

0025

0026

o027

Page

6
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flzero:

e e s e T R s e T T T I T I e B B I B I R

e T e e e e e T e T

e e e |

e T R e e e R

13-Mar-80 11
400C; call[TchkR];
1000C; call[Tfi11R]; * increment Mpanel to
1000C; call1[TchkR];
2000C; cal1{Tfi1IR]; * increment Mpanel to
2000C; callfTchkR];
4000C; call1[Tf4i11R];  * increment Mpanel to
4000C; call[TchkR];
10000C; callfTfi11R]; * increment Mpanel to
10000C; cal1[TchkR];
20000C; call1[Tfi11R]; * increment Mpanel to
20000C; call[TchkR];
40000C; call{Tfit1IR]; * increment Mpanel to
40000C; cali[TchkR];
100000C; callfTril11R]; * increment Mpanel to
100000C; call[TchkR]; _
« 0C; T « (ZERO)- ornot (T); callfTfi11R]; * incr.
« 0C; T « (ZERQ) ornot (T): cal1[TchkR];
« 1C; T « (ZERO) ornot (T): <cal1[Tfi11R];
« 1C; T « (ZERO) ornot (T); <call[TchkR];
« 2C; T « (ZERO) ornot (T); call1TfilIR];
« 2C; T « (ZERO) ornot (T); cali[TchkR];
« 4C; T « (ZERO) ornot (T); cal1[Tfi11R];
« 4C; T « (ZERO) ornot (T); call[TchkR];
« 10C; T « (ZERO) ornot (T); call[Tfi11R];
+ 10C; T « (ZERQ) ornot (T); call[TchkR];
« 20C; T « (ZEROQ) ornot (T); califTfi11R];
« 20C; T « (ZERO) ornot (T); call[TchkR];
« 40C; T « (ZERO) ornot (T); call{Tfi11R];
« 40C; T « (ZERO) ornot (T): call[TchkR];
~ 100C; T « (ZERO) ornot (T): call[TFi11R];
+ 100C; T « (ZERO) ornot (T); call[TchkR]:
« 200C; T « (ZERO) ornot (T); call[Tfi11R];
+ 200C; T « (ZERO) ornot (T); callfTchkR];
+ 400C; T « (ZERO) ornot (T); <callfTFfi11R];
+ 400C; T « (ZERQ) ornot (T); <call1[TchkR]:
« 1000C; T « (ZERO) ornot (T); call[Tfi11R];
+ 1000C; T « (ZERQO) ornot (T); callfTchkR]:
+ 2000C; T « (ZERO) ornot (T); call[TfilIR];
« 2000C; T « (ZERQ) ornot (T); call[TchkR];
« 4000C; T « (ZERO) ornot (T); call[TFil11R];
+« 4000C; T « (ZEROQ) ornot (T); call[TchkR]:.
« 10000C; T « (ZERO) ornot (T); call[Tfi11R];
« 10000C; T « (ZERO) ornot .(T); call[TchkR];
« 20000C; T « (ZERO) ornot (T); callfTfi11IR];
« 20000C; T « (ZERO) ornot (T); call[TchkR];
« 40000C; T « (ZERO) ornot (T); call[TfilIR]:
« 40000C; T « (ZERO) ornot (T); call[TchkR];
+ 100000C; T « (ZERO) ornot (T); callfTfi1IR];
« 100000C; T « (ZERO) ornot (T); call[TchkR];

:09;40

write address in contents all thrdugh R

*

*

*

s

-

0024,

0025,

0026,

0027,

0028,

0029,

0030,

incr.
incr.
incr.
incr.
incr.
incr.
incr.
incr.
incr.
incr.
incr.
1nc}.
incr.
incr.
incr.

incr.

Mcount

Mcount

Mcount

Mcount

Mcount

Mcount

Mcount

to

to

to

to

to

to

to

0030

0031

0032

0033

0034

0035

0036

Mpanel to 0031,

Mpanel
Mpanel
Mpanel
Mpanel
Mpanel
Mpanel
Mpanel
Mpanel
Mpanel
Mpanel
Mpanel
Mpanel
Mpanel
Mpanel
Mpanei

Mpanel

to

to

to

to

to

to

to

to

to

to

to

to

to

to

to

to

0032,

0033,

0034,

0035,

0036,

0037,

0038,

0039,

0040,

0041,

0042,

0043,

0044,

0045,

00486,

0047,

Page

Mcount

Mcount

Mcount

Mcount

Mcount

Mcount

Mcount

Mcount

Mcount

Mcount

Mcount

Mcount

Mcount

Mcount

Mcount

Mcount

Mcount

to

to

to

to

to

to

to

to

to

to

to

to

to

to

to

to

to

6

0037

0040

0041

0042

0043

0044

0045

0046

0047

0050

0061

00562

0053

0054

00556

0058

0057
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Afi11R: incMpanel, Mcount « (Mcount) + 1; * increment Mpanel to 0048, Mcount to 0060

s0 « T « Rmax;
Afi11R1: stkp « s0;

stack « T;

sO « T « (s0)-1;

LU « (s0) - (Rmin);

goto[Afi11R1, ALU>=0];

* check that address is in contents all through R

AchkR: s0 « T « Rmax;
AchkRY: stkp « s0;
LU « (stack) # T;
goto[.+2, ALU=0];
AchkRer: breakpoint; * contents do not match address
$0 ¢« T « (s0)-1;
LU « (s0) - (Rmin);
goto[AchkR1, ALU>=0];

LOAD PAGE[pushpage];
gotop[pushi];

ssssssssnr  stact SUBROUTINE: TFi11R esssesssss

* write pattern in T from Rmax through Rmin in R store, increment Mpanel and Mcount
* s0 holds address :
b s1 holds pattern

Tfi11R: incMpanel, Mcount ¢ (Mcount) + 1;
51 « T;
LU « (s1) # T; .
goto[.+2, ALU=0];
TfillRer: breakpoint, goto[.-3]: * pattern and T disagree
s0 « Rmax;
TFi1IRY: stkp ¢ s0;
stack « T;
s0 « (s0) - 1;
LU « (s0) - (Rmin);
goto[TFi11RT, ALU>=0];
T « s1;
s0 « T, return;

srsssnsass  start SUBROUTINE: TchkR #sesessssss

* takes pattern in T, break points if discrepency is found

TchkR: LU « (s1) # T; * special check on pattern
* goto[ .+2, ALU=0];
TchkRer0: breakpoint; * pattern and T disagree

#*

LU « (s0) # T;. TFi11R put the pattern in SO as part of a RETURN (checks
’ * that R writes are done properly across TASK switches)

goto[.+2, ALU=0];

TchkRerl: breakpoint;
s0 « Rmax;

TchkR1: stkp « s0; * stkp loaded from ALUA, sigh

i LU « (stack) # T;

goto[.+2, ALU=0];

TchkRer2: breakpoint; * pattern does not match R
s0 « (s0) -1;
LU « (s0) - (Rmin);
goto[TchkR1, ALU>=0];
return;

-.t‘#.‘m..l".O'...‘-"..'!‘C'.‘.'.‘t.t"I.I.‘..ﬁ‘.'t.‘t..".""'“.l.“ﬂt."..“.‘.'..

\
.

ON PAGE[pushpage]; . -
* test stack push and pop operations

pushl: T ¢ ones;
LOAD PAGE[Rpage];
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pushll:

pushml:

pushmill:

push2:

push2le:

push2lo:

pushm2:

pushm2le:

's0 « 20C;

callp[TFi1IR];

s0 « 37C; stkp « s0;
sl « T « 20C;
rt « 17C;

(stack&+l) « T;

s1 ¢« T « (s1) + 1;
re « (rt) - 1;
goto[push1l, ALU>=0];
LOAD PAGE[poppage]:
callp[poptst];

T « ones;
LOAD PAGE[Rpage];
callp[TfilIR];

sO « 20C; stkp ¢ s0;
s1 « T « 37C;

rt « 17C;
(stack&-1) « T;
s1 « T « (351) -
rt « (rt) - 1;
goto[pushmll, ALU>=0];
LOAD PAGE[poppage];
callp[poptst];

T « ones;
LOAD PAGE[Rpage]:
callp[Tfil1R];

sO « 38C; stkp « s0;
s1 « T « 20C;
rt « 7C;

(stack&+2) « T;

sl « T « (s1) + (2C);
rt « (rt) - 1;
goto[push2le, ALU>=0];

s0 « 37C; stkp « sO;
sl « T « 21C;
rt « 7C;

(stack&+2) « T:

s1 «+ T « (s1) + (2C);
rt « (rt) - 1;
goto[push2lo, ALU>=0];

LOAD PAGE[poppage];
callp[poptst];

T « ones;
LOAD PAGE[Rpage]:
callp[Tfil1lR];

stkp . s0;
st « T « 36C;
rt « 7C;.

(stack&-2) « T;
sl « T « (s1) - (2C);
rt « (rt) - 1;

goto[pushm2ie, ALU>=0];

s0 « 21C; stkp « s0;
s1 « T « 37C;

13-Mar-80 11:09:40 -
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in1t1a11ze area to -1, increment Mpanel to 0049 and Mcount to 0061

* use rags. 20-37 for this test (init. to 37 for increment to 20)
* starting data (to be stored in address 20)
* iterations count for 20 iterations

store data in incremented stack (will increment mod. 20)
increment data to be stored
decrement iterations count

check proper contents

initialize area to -1, increment Mpanel to 0050 and Mcount to 0062
use regs. 37-20 for this test (init. to 20 for decrement to 37)
starting data (to be stored in address 37)

iterations count for 20 iterations

store data in decremented stack (will decrement mod. 20)
decrement data to be stored
decrement iterations count

check proper contents -

initialize area to -1, increment Mpanel to 0051 and Mcount to 0063

use even regs. 20-36 for this test (init. to 36 for increment to 20)
starting data (to be stored in address 20)
iterations count for 10 iterations

store data in incremented stack (will increment mod. 20)
increment data to be stored
decrement iterations count

use odd regs. 21-37 for this test (init. to 37 for increment to 21)
starting data (to be stored in address 21)
iterations count for 10 iterations

store data in incremented stack (will increment mod. 20)

increment data to be stored
t ]

decrement iterations count

check proper contents

initialize area to -1, increment Mpanel to 0052 and Mcount to 0064

use even regs. 36-20 for this test (init. to 20 for decrement to 36)
starting data (to be stored in address 36)
iterations count for 10 iterations

* store data in decremented stack (will decrement mod. 20)
* decrement data to be stored .
-

decrement iterations count

use odd regs. 37-21 for this test (init. to 21 for decrement to 37)
starting data (to be stored in address 37)
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rt « 7C;

pushm2lo: (stack&-2) « T;
sl « T « (s1) - (2C);
rt « (rt) - 1;
goto[pushm2lo, ALU>=0];

LOAD PAGE[poppage]:
callp[poptst];

push3: T « ones;
LOAD PAGE[Rpage];

callp[Tfi11R];

sO0 « 35C; stkp « sO0;

st « T « 20C;

rt « 17C;
push31: (stack&+3) « T;
s1
sl
sl

1

(s1) + (3C);
{s1) and (17C);
T « (s1) + (20C);

Tt

rt « (r
gotofpu

LOAD PAGE[poppage];
callp[poptst];

t) - 1;
sh31, ALU>=0];

T « ones;
LOAD PAGE[Rpage]:
callp[Tfi1IR];

pushm3:

s0 « 20C; stkp « s0;

s1 « T « 35C;

rt « 17C;
pushm31: (stack&-3) « T;
s1
sl
sl

-
-

(s1) - (3C);
(s1) and (17C);-
T ¢ (s1) + (20C);

- .

rt « (rt) - 1
goto[pushm31, ALU>=0];

LOAD PAGE[poppage]:
callp[poptst]:

PassCount « (PassCount) +
T « MaxPass;

Tu « (PassCount) - (T);
goto[.+3,ALU>=0];

LOAD PAGE[alupage];
gotop[go];

Passed-EDALU-Test: PassCount « 0C,

LOAD PAGE[alupage]:;
gotop(go];

13-Mar-80 11:09:40

-

Page 9
iterations count for 10 iterations
store data in decremented stack (will decrement mod. 20)

decrement data to be stored
decrement iterations count

check proper contents

-

initialize area to -1, increment Mpanel to 0053 and Mcount to 0065
use regs. 20-37 for this test (init. to 35 for increment to 20)
starting data (to be stored in address 20)

iterations count for 20 iterations

store data in incremented stack (will increment mod. 20)

data incremented by 3's (mod. 20)

decrement iterations count

check proper contents

initialize area to -1, increment Mpanel to 0054 and Mcount to 0066

use regs. 37-20 for this test (init. to 20 for decrement to 35)
starting data (to be stored in address 356)
iterations count for 20 iterations

store data in decremented stack (will decrement mod. 20)

data decremented by 3's (mod. 20)

* check proper contents

1; * increment pass count
*_finished all passes?
— e, *
breakpoint{

-

SEAERBEABS R RIS ENEESREESBESPRASELBAEEERER LS RERER SR IR SRR RSN ARG LR DA SRS RS EABRERRAEEEBEND

ON PAGE[poppage]:
LR RS R SRR 2]
poptst: usectask;

T « apclapctask;
oldapc ¢« T;

start SUBROUTINE: poptst

P REEERNES

-

save the return address
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. popl:

popml:

pop2e:

pop20:

popm2e:

s0 « 20C;
stkp ¢ s0;
T « (stack&+1);
compare;
s0 « 21C;
s0 « 22C;
s0 « 23C;
s0 « 24C;
s0 « 25C;
s0 « 26C;
s0 « 27C;
s0 « 30C;
s0 « 31C;
50 « 32C;
s0 « 33C;
sQ « 34C;
s0 « 35C;
s0 « 36C;
s0 « 37C;
s0 « 20C;
s0 « 20C;
stkp « s0;
T « (stack&-1);
compare;
s0 « 37C;
s0 « 386C;
s0 « 35C;
s0 « 34C;
s0 « 33C;
s0 « 32C:
s0 « 31C;
s0 « 30C;
s0 « 27C;
s0 « 26C;
sO0 « 25C;
s0 « 24C;
s0 « 23C;
s0 « 22C;
s0 « 21C;
s0 « 20C;
s0 « 20C;
stkp ¢ s0;
T « (stack&+2);
compare;
s0 +« 22C;
s0 « 24C;
s0 +« 26C;
s0 « 30C;
s0 « 32C;
s0 « 34C;
sQ0 « 36C;
s0 « 20C;
$0 « 21C;
stkp « s0;
T ¢« (stack&+2);
compare;
s0 « 23C;
s0 « 25C;
s0 « 27C;
s0 « 31C;
s0 « 33C;
s0 « 35C;
s0 « 37C;
s0 « 21C;
s0 « 20C;
stkp ¢ s0;

AA A A A~

+tTTTTTT T

B e P P )

o o o e o | = =
tTt1TtTrTTTT

L O . N A N S B S N N S O

ot =

-
-
-

TT T

TTTtTrTT T
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* retrieves and then increments

(stack&+1);
(stack&+1);
(stack&+1);
(stack&+1);
(stack&+1);
(stack&+1);
(stack&+1);
(stack&+1);
(stack&+1);
(stack&+1);
(stack&+1);
(stack&+1);
(stack&+1);
(stack&+1);
(stack&+1);
(stack&+1);

(stack&-1);
(stackd-1);
(stack&-1);
(stack&-1);
(stack&-1);
(stack&-1);
(stack&-1);
(stack&-1);
(stack&-1);
(stack&-1);

(stack&-1);

(stack&-1);
(stack&-1);
(stack&-1);
(stack&-1);
(stack&-1);

(stack&+2);
(stack&+2);
(stack&+2);
(stack&+2);
(stack&+2);
(stack&+2);
(stack&+2);
(stack&+2);

(stack&+2);
(stack&+2);
(stack&+2);
(stack&+2);
(stack&+2);
(stack&+2);
(stack&+2);
(stack&+2);

T « (stack&-2);

compare;
compare;
compare;
compare;
compare;
compare;
compare;
compare;
compare;
compare;
compare;
compare;
compare;
compare;
compare;
compare;

compare;
compare;
compare;
compare;
compare;
compare;
compare;
compare;
compare;
compare;
compare;
compare;
compare;
compare;
compare;
compare;

compare;
compare;
compare;
compare;
compare;
comparae;
compare;
compare;

compare;
compare;
compare;
compare;
compare;
~compare;
compare;
compare;

Page
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popm2o:

SEEEERANREBERBEEERBAEEXEESEL AR RS EEREREBEREERRE RSB L LR LR EREERE RS EI LR EBEIEBRRLEIE R SRR ESRS

-ON PAGE[popxpage]:

pop3l:

popm3:

compare;

13-Mar-80 11:09:40 -

§0 « 36C; T « (stack&-2
$0 « 34C; T « (stack&-2
$0 ¢ 32C; T « (stack&-2
$0 ¢ 30C; T « (stack&-2
s0 « 26C; T « (stack&-2
$0 ¢ 24C; T ¢ (stack&-2
$0 « 22C; T ¢ (stack&-2
$0 €« 20C; T « (stack&-2
50 « 21C;

stkp ¢ s0;

T « (stack&-2);

compare;

$0 « 37C; T « (stack&-2
$0 « 36C; T « (stack&-2
$0 « 33C; T « (stack&-2
80 « 31C; T ¢ (stack&-2
$0 « 27C; T « (stack&-2
$0 « 26C; T « (stack&-2
0 « 23C; T « (stack&-2
50 « 21C; T « (stack&-2
LOAD PAGE[popxpage]:
gotop{pop3];

s0 « 20C;

stkp « s0;

T « (stack&+3);
compare;

§s0 « 23C; T e
sO « 26C; T «
s0 « 31C; T ~
sO0 « 34C; T «
s0 « 37C; T «
s0 ¢ 22C; T «
s0 « 26C; T «
sO « 30C; T «
sO0 « 33C; T
sO « 36C; T «
sO0 « 21C; T «
s0 « 24C; T
s0 « 27C; T «
sO « 32C; T «
sO « 35C; T «
sO « 20C; T «
s0 + 20C;

stkp « s0;

T « (stack&-3);
compare;

sO « 35C; T «
sO « 32C; T «
sO0 « 27C; T «
sO « 24C; T «
sO « 21C; T «
.s0 « 36C; T
sO « 33C; T ¢
s0 « 30C; T «
sO « 25C; T
s0 « 22C; T «
s0 « 37C; T
sO « 34C; T
s0 « 31C;, T *
s0 « 26C; T ¢
s0 « 23C; T «
sO0 « 20C; T +

(stack&+3
(stack&+3
(stack&+3
(stack&+3
(stack&+3
(stack&+3
(stack&+3
(stack&+3
(stack&+3
(stack&+3
(stack&+3
(stack&+3
(stack&+3
(stack&+3
(stack&+3
(stack&+3

(stack&-3
(stack&-3
(stack&-3
(stack&-3
(stack&-3
(stack&-3
(stack&-3
(stack&-3
(stack&-3
(stack&-3
(stack&-3
(stack&-3
(stack&-3
(stack&-3
(stack&-3
(stack&-3

.
.
’
s

’
.
’
’
»

)
)
)
)
)
)
)
)

)s
)
);
)
):
):
)s
).

)s
)i
)
)s
)
):
)i
)
)
)
)i
)i
)i
)i
)
)i

)i
)i
)s
)
)i
)i
)i
)i
):
)i
)s
)
)
)i
):
)i

compare;
compare;
compare;
compare;
compare;
compare;
compare;
compare;

compare;
compare;
compare;
compare;
compare;
compare;
compare;
compare;

compare;
compare;
compare;
compare;
compare;
compare;

compare; -

compare;
compare;
compare;
compare;
compare;
compare;
compare;
compare;
compare;

compare;
compare;
compare;
compare;
compare;
compare;
compare;
compare;
compare;
compare;
compare;

compare;

compare;
compare;
compare;
compare;

Page
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apc&apctask « oldapc{
return;

BEEBEREBBERS end SUBROUTINE: poptst SARBERRROE

FEVSBAERESEREEALEIB LSS R ER LR ABESUBEIES ARSI RS RRBABN RS SR ENSEBSRIRELR SR ESESRESRSEREBEECRNEEN
ONPAGE[0];
*esssavrss start SUBROUTINE: compareQ ®s*#esesss

comparel: LU « (s0) # (T):
goto[success, ALUs0];

fail: breakpoint;

success:return;

ssssssssssss  gngd SUBROUTINE: compareQ eesesssses
*** similarly: ®e*

ONPAGE[1]:

comparel: LOADPAGE[0];
gotop[compare0]:

ONPAGE[2];

compare2: LOADPAGE[O0];
gotop[comparel];

ONPAGE[3]:

compare3: LOADPAGE[0];
gotop[comparel];

ONPAGE[4]:

compared: LOADPAGE[0];
gotop[compare(];

ONPAGE[5];

compare5: LOADPAGE[0];
gotop[comparel];

end;



EDALU

/
\/
o Mpanel 0007
alu2: INCM | Mcount = 0007
. PassCount « 0
|_initiatize registers MaxPass « 1000C test the ALU operation "and™:
for each
start \/\ Oand O pattern:
: Oand 1
go: l CLR M | Mpanet =0000 1and 0 CALL compare0
Mcount = 0000 1and 1 (page 03)
. | Mpanel 20008
gene‘ra_t&tgzkoswﬂch alu3: INCM ‘ Mgount 20010
)
\|, test the ALU operailon "or":
) for each
/ ns badﬁtﬂ.__ Oor0Q pattern:
ASK Oor1
< fall ta switch? BREAKPOINT 1or0 CALL compareO
\ _—— 1or1 (page 03)
no
TO: | Mpane! =0009
: alu4: INCM pane’ =
YTV cause tasks 1-15to Mcount 20011
bwnotify: | “eume" at .
badwake: | badwake -
bwnot: it awakened test the ALU operation "xor™: for each
N Oxor0Q pattern:
xret: Oxor 1
1xo0r0 CALL compare0
1xor 1 (page 03)
: Mpanel =0001
TtoR INCM | Mcount =0001
alu5s: | Mpanel =0010
test T pass around ALU path CALL INC M | Mcount 20012
with a 16-bit word of 000377 compare0
(page 03) " ~
test the ALU operation "andnot": for each
¢ . Mpanel =0002 0 andnotO pattern:
RtoT: INCM | mcount =0002 0 andnot 1 c
\ 1 andnot O ALL compareQ
1 andnot 1 (page 03)
test R pass around ALU path CALL
with a 16-bit word ot 000377 fg;‘:gg re0
P . Mpanel 20011
" alus: INC M | vcount =0013
. panel 0003
contst: INCM | Mcount =0003
test the ALU operation "ornot™: for each
test F1F2 ALU constant generation CALL 8°"‘°:? pattern:
of zero and of all possible 18-bit compareO oot CALL compareQ
constants with a single nonzero bit (page 03) 1 ornot 1 (page 03)
alujst: INC M | Mpanel =0004 . Mpanel =0012
| Mcount =0004 alu7: INCM | o = oo1a
test cycler/masker generation of ZERO. | CALL o test the ALU operation "xnor": or each
test adding 1 to a T register of all ones compare 0xnor0 attern: ’
using the (zero) + (T) « (1) function (page 03) P n pattern:
xnor 1
1 xnor0 CALL compare0Q
1 xnor1 (page 03)
N Mpanel = 0005
alu0: INC M | mcount =0005
stktst: INCM Mpanel =0013
test storing and receiving a word of CALL _ Mcount =0015
all zeroes and all ones {rom a T register | COMPa re0 .
(page 03)
’ test the stack pointer (stkp) by
. Mpanel 20006 writing octal 317 into it and
alut: INCM | Mcount = 0006 reading it back (inverted)
test storing and receivin'g aword ;t gcﬁ’l;:-)-a re0
" s and all ones from an R registe
| alt zeroe a r register (page 03) flone
\l/ (page 02)
XEROX D(o) PROGRAM NAME DOCUMENTATION FILE DESIGNER REV ] DATE PAGE
ED |Diagnostic EDALU EDALU-O1.sil |Thomson/Kellman}] 1 }11/11/80 o1




S
. incM betore | Mpanel =0014-0030 '
flone: INCM each pattern Mcount =0016-0036
test R store locations 20-317 For each push1: I INCM | init R regs 20-317 | Mpanel =004¢
with the following patterns: pattern: push1il: | toaltones, incM Mcount A1
- a 16-bit word of zeroes CALL THillIR use push with autoincrement « 1 to store CALL
- all possible 16-bit words with CALL TchkR R-regs 20-37 with corresp-addresses. TR
only asingle nonzero bit { h ith )
page 03) check with poptst poptst
(page 03)
\/
| incM betore Mpanel =0031-0047 .
flzero: | INCM i pushmt: init R regs 20-317 | Mpanel = COS(
: | each pattern | Mcount =0037-0057 pushm1l: INCM | oan ones, IncM Mcount = 008:
. . For each
:’;;'}:ﬁ;ﬁ;ﬁ?‘“o?‘iﬁ&!? pattern:. use push with autoincrement - 1 tostore | CALL
9P : R-regs 20-37 with corresp addresses. THIR
-a 16-bit word of all ones CALL TfillR check with poptst t ’t
- all possible 16-bit words with CALL TchkR pop popts
only-asingle zero bit (page 03) (page 03)
\
SR Mpanel 20048 push2: | init Rregs 20-317 | Mpanel =005"
AfillR: INCM Mcount = 0080 push2le: INC M | toailones, incM Mcount =008
ush2lo: use push with autoincrement + 2 tostore | CALL
AfiIlIR fills words 20-317 P
| S0~ T« (Rmax's 31 7)] of the R file with their own R-regs 20-37 with corresp addresses. | Tfj||R,
addr as data check with poptst poptst
(page 03)
AfiliRL: Stkp « SO
Stack « T -
decrement SO pushm2: 0 M | initRregs 20-317 | Mpanel =005:
S0«T~S0 pushm2le' NC | toallones, incM Mcount =006«
pushma2lo: | use push with autoincrement - 2tostore | CALL
R-regs 20-37 with corresp addresses. TfillR
1
es ( 50>= (Amin = 20)7? , check with poptst poptst
(page 03)
no
AchkR checks that the i .
) ush3: init Rregs 20-317 | Mpanel - .3
AchkR: SO« T+« (Rmax = 317)] contents of words 20-317 p INC M . -
¢ I l of the R file match their push3l: - toallones, incM | Mcount =006¢
AchkRi: addresses use push with autoincrement + 3 tostore | CALL
; Stkp = SO J R-regs 20-37 with corresp addresses. Tf"lR,
check with poptst poptst
AchkRer: page 03]
n T N S——
Stack = T? ®>| BREAKPOINT —
— — pushm3: init R regs 20-317 Mpanel =005«
ves w pusthI' INCM | toallones, incM Mcount = 006¢
< use push with autoincrement - 3 to store CA LL
R-regs 20-37 with corresp addresses. Tfi"R,
decrement SO check with poptst poptst
SO ~T«S0O \I/ (page 03)
\I/ I increment pass count I
23.{ 50>= (Rmin = 20)? \I/
- done with all passes? no_-| go
o (PassCount > = MaxPass ?) (page 01)
. \]/yes
I passcount « 0
M { =0058
Passed-EDALU-Test: | BREAKPOINT | ye3in: Zooe7
XEROX D(Q) PROGRAM NAME DOCUMENTATION FILE DESIGNER REV | DATE PAGE
ED Diaanostic EDALU EDALU-02.sil Thomson/Kellman] 1 |1/8/80 02



SUBROUTINE

THlR tills words 20-317

of the R file with a constant
provided by T.
Increments Mpanel and Mcount

increment Mpanel
increment Mcount

T .
[ it bad)
S1eT —}< ndidilitasdl
v TfllIRer' =
S1:T? 2 BREAKPOINT
yes

Lso- (Rmax = 317) 1

)

SUBROUTINE

TehkR checks that the

TchkR contents of words 20-317

of the R tile are all equal
tothe constantinT

TchkRerO:

S1xT? o BREAKPOINT

e Tl

S0O=T?

TchkRert:

BREAKPOINT

]

Y

[ SO «~ (Rmax = 317) J

THURI: o
. p « SO .
N Stack « T TchkRlL:
decrement SO Stkp « SO
\
’ y v TchkRer2:
é—-’-‘i<so>= (Rmin =z 20)? Stack = T? BREAKPOINT
— —
'\
" J
T«81
SOeT l decremant SO I
RETURN
' 28 { S0>= (Rmin = 20)?
no
\
RETURN
SUBROUTINE
poptst checks that the
contents of words 20-37 of
the R tile match their addresses
and that the stack pointer
counts properly
UseCTask -~
save return link oldapc = apc&apctask NOTE: compareQ is reached by
\l/ Midas routingof CcOMpare
popt: pop stack with autoincrement of +1 '
addr: 20-37, 20 SUBROUTINE
popm1: pop stack with autoincrement of -1
addr: 20, 37-20 for each of compareQ checks that
pop2e: pop stack with autoincrementot +2 | the 104 compare0) the contents of SO(R file)
addr: 20-36, 20 (even onty) stack pop match the contentsot T
pop2o0: pop stack with autoincrement of +2 operations ... —
addr: 21-37, 21 (odd only) CALL : fail:
opm?2e: | popstack with autoincrementot -2 { compareQ < "
pop addr: 20, 36-20 (even only) pare 50 = T3 BREAKPOINT
(page 03) — —
opm=20: | pop stack with autoincrementof -2 -
pop <0 addr: 21, 37-21 (odd only) _ _ yes
. pop stack with autoincrementof +3 W
pop3 addr: 20-37, 20 (interlaced)
popmg3: pop stack with autoincrementof -3 success: | RETURN
addr: 20, 37-20 (interlaced)
| restore return link I apc&apctask = oldape
' — N

. | .RETURN |

XEROX D(0) PROGRAM NAME

ED Diagnostic

EDALU-

DOCUMENTATION FILE
EDALU-03.sil

DESIGNER
Thomson/

Keliman| 1 |12/27/79

REV | DATE PAGE.

03




PARITY B
CYCLECONMTROL B3
PCHXREB 2
POCFREG 2
OBREG 77
_ IBREG 77
MMBR 161887
I3TKP 9
3TKP B
*ALURESULT 3
SALUF 8
T 29 7909
AATOVA 8
TRC 2 7777
CALLER ILC@+8217
*PRGE 5
*NP13 7911
*APCTASK 185
*CIA G0+1
CTASK 9

Loaded: EDALU

REVISION
RUM-TINE
PASICOUNT
MARPASS

MCOUNT

Ta
38
81

Step at 9:80, BP at 0:50+1

73808

176495

8

it Boot Run-Proyg Read-Cmds Break UnBreak C7
3 Continue Load LdSyms Compare Test-A11 Tes

COMM-ERD
COMM-ER1
COMM-ER2
B00T-ERR

*BOOTREASON

NENMSYNORONE

Time:

raddedBPs
14

89.33

CIra11B8Ps
Oump Show-Cmeds Write-Cmds

N
DO

154247

ShowBPs Go



EDALU.d1s : . 13-Mar-80 11:09:40 - . - . . Page 1

MicroD 8.6 (0S 16) of April 27, 1979
at 10-Jan-80 12:52:69

microd.run EDALU.dib

EDALU.dib  1560b 1instructions written 10-Jan-80 12:51:04
Total of 1560b instructions

Checking for errors...
Linking...
Building allocation 1ists...
Assigning locations...
1560b instructions in rings involving ONPAGE or AT
Reloading binartes...
Checking assignment...
Writing .MB file...
Writing listing...

IM:
Imag Real wo Wi W2 Symbol
EDALU.dib: N

0 2401 47 7130 1 GO START
1 2554 32176 101126 6§ (+1)
2 25563 30020 113124 1 (+2) '
3 2652 30147 21060 0  (+3) o
4 2430 50 25401 0 (+4)
5 b 2555 50 25003 0 BADNOTIFY
6 @2400 30035 113043 3 70
7 2721 30301 101006 O (+1)

10 2403 30147 21147 1 BWNOTIFY

11 2563 50 25401 0 (+1)

12 @2431 31421 101162 1 (+2)

13 2665 30162 33151 1 (+3)

14 2664 50 24004 0 (+4)

156 @2420 30020 113344 5 BWNOT

16 2421 47 27137 1 BADWAKE

17 2557 50150 65135 156  (+1)

20 b 2556 50 25003 O (+2)

21 2722 50 26401 0 (+3)

22 2662 30301 123143 5 XRET

23 2561 30147 21140 -5 (+1)

24 2560 50 25401 0 (+2)

25 2402 33047 105040 7 TTOR

26 2720 30020 141037 3  (+1)

27 2717 17 77034 3 (+2)

30 2716 30050 125120 1  (+3)

31 2550 50 25232 3 (+4)

32 2551 33047 105161 5 RTOT

33 2570 30020 141157 1  (+1)

34 2667 30017 137154 1 (+2)

35 2566 30150 65114 1  (+3)

36 2546 50 25232 3 +4)

37 2547 33047 105164 5 CONTST

40 2572 30176 101162 1 {+1)  __

41 2571 20 41111 1 -(+2) —~~
42 2644 50 25232 3 (+3)7 .
43 2545 31076 101167 1 (+4)

44 2573 0 43105 1 (+5)

45 2542 50 25232 3 (+6) -

46 2543 31150 125170 1 (+7)

- 47 2574 0 45100 1 (+10)

50 2540 50 25232 3 (+11)

.51 2541 31150 125173 1 (+12)

52 2575 .0 51075 1 (+13) ’

53 2536 50 25232 3 (+14)

54 2537 31160 1251756 1 (+15)

55 2576 0 61070 1 (+18)

56 2534 50 25232 .3 (+17)

57 2535 31150 125176 1 (+20) -

60 2577 1 -41064 1 (+21)

61 2532 50 26232 3  (+22)



EDALU.d1s
62 2533
63 2600
64 2630
65 2531
66 2601
67 2528
70 2527
71 2602
72 2524
73 2625
74 2603
75 2522
76 2523
77 2604
100 2620
101 2521
102 2605
103 2516
104 2517
105 2606
106 2514
107 2515
110 2607
111 2512
112 2513
113 2610
114 2510
115 2511
116 2611
117 2506
120 2507
121 2612
122 2504
123 2505
124 2614
125 2613
128 2502
127 2503
130 2616
131 2615
132 2500
133 2501
134 2620
135 2617
136 2476
137 24717
140 2621
141 2474
142 2475
143 2623
144 2622
145 2472
146 2473
147 2624
150 2470
151 2471
1562 2627
153 2626
154 2625
155 2466
166 2487
157 2631
160 2630
161 2464
162 2465
163 2633
164 2632
165 2462
166 2463
167 2635
170 2634
171 2460
172 2461
173 2640
174 2637
175 2636

31150

50
31150

50
31150
10

50
31150
20

50
31150
20

50
31150
20

50
31150
20

50
31150
21

50
31150
22

50
31160
24

50
311560
30

50
33047
30176
20

50
30020
31376
1276
50
33047
1376
30050
50

20
30050
50
33047
30020
30150
50
31376
30150
50
33047
20
276
30020

1376
276
30020
50

20
30250
30020
50
1376
30250
31378
50
33047
20
376
30020

125000
41061
25232

125003
41054
25232

125006
41051
25232

125006
43044
25232

125011
45041
25232

125012
510356
25232

125014
61030
25232

125017
41024
25232

125021
41021
25232

125022
41014
25232

125024
41011
25232

105030

101027
41004
25232

101034

141033
41001
25232

105041
41036

125174
25232
41043

126171
25232

106047

101045
65164
25232

101050
65161
35232

105056
41064
41053

101154
25232
41063
41060

101151
25232
41067
65065

101145
25232
41072
65071

10t141
25232

105101
41076
41075

101134
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(+23)
(+24)
(+26)
(+28)
(+27)
(+30)
(+31)
(+32)
(+33)
(+34)
(+36)
(+36)
(+37)
(+40)
(+41)
(+42)
(+43)
(+44)
(+46)
(+48)
(+47)
(+60)
(+61)
(+562)
(+53)
(+54)
(+58)
(+56)
(+57)
(+60)
(+61)
(+862)
(+63)
ALUTST
(+1)
(+2)
(+3)
(+4)
(+5)
(+6)
(+7)
ALUO
(+1)
(+2)
(+3)
(+4)
(+5)
(+6)
ALU1
(+1)
(+2)
(+3)
(+4)
(+5)
(+8)
ALU2
(+1)
(+2)
(+3)
(+4)
(+6)
(+8).
(+7)
(+10)
(+11)
(+12)
(+13)
(+14)
(+15)
(+18)
(+17)
(+20)
ALU3
(+1)
(+2)
(+3)
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176
177
200
201
202
203
204
206
206
207
210
211
212
213
214
215
216
217
220
221
222
223
224
225
226
2217
230
231
232
233
234
235
2386
237
240
241
242
243
244
245
246
247
260
251
252
253
254
255
256
257
260
261
262
263
264
265
266
267
270
271
272
273
274
275
276
277
300
301
302
303
304
305
306
307
310
3

2456
2457
2642
2641
2454
2455
2644
2643
2452
2463
2646
2645
2450
2451
2651
2650
2647
2446
2447
2653
2662
2444
2445
2655
2654
2442
2443
2657
2656
2440
2441
2662
2661
2660
2436
2437
2664
2663
2434
2435
2666
2665
2432
2433
2670
2867
2426
2427
2673
2672
2671
2424
2425
2675
2674
2422
2423
2677
2676
2416
2417
2701
2700
2414

. 2415

2704
2703
2702
2412
2413
2706
2705
2410
2411
2710
2707

60
1376
376
31376
50

20
30350
31376
50
1376
30350
31376
50
33047

478
30020
50
1376
476
31376
50
20
30450
31376
50
1376
30450
30020

33047
20
576
30020
50
1376
576
30020
50

20
305650
31376
50
1376
30650
30020
50
33047

676
31376
50
1376
676
30020
50

20
30650
31376
50
1376
30650
31376

33047
20
776
31376

1376
776
30020
50

20
30750
30020

25232
41104
41103
101130
25232
41111
65106
101124
26232
41115
65112
101121
25232
105123
41121
41116
101115
26232
41126
41125
10111t
25232
41133
66131
101106
25232
41137
65134
101101
25232
106145
41142
41141
101074
25232
41151
41147
101071
25232
411556
65153
101064
25232
41161
66156
1010566
25232
106167
41185
41163
101051
25232
41173
41171
101044
26232
41177
65174
101034
25232
41002
65000
101031
25232
105010
41006
41004
101025
25232
41015
41013
101021
25232
41021
66016
101011
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(+4)
(+5)
(+8)
(+7)
(+10)
(+11)
(+12)
(+13)
(+14)
(+15)
(+16)
(+17)

(+20)

ALU4
(+1)
(+2)
(+3)
(+4)
(+5)
(+6)
(+7)
(+10)
(+11)
(+12)
(+13)
(+14)

(+15)

(+16)
(+17)
(+20)
ALUS
(+1)
(+2)
(+3)
(+4)
(+6)
(+6)
(+7)
(+10)
(+11)
(+12)
(+13)
(+14)
(+15)
(+16)

(+17)

(+20)
ALUB
(+1)
(+2)
(+3)
(+4)
(+5)
(+6)
(+7)
(+10)
(+11)
(+12)
(+13)
(+14)
(+185)
(+18)
(+17)
(+20)
ALU7
(+1)
(+2)
(+3)
(+4)
(+56)
(+8)
(+7)
(+10)
(+11)
(+12)
(+13)
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312
313
314
315
316
317
320
321
322
323
324
325
326
327
330
331
332
333
334
3356
336
337
340
341
342
343
344
3456
346
347
350
351
352
3563
354
355
356
367
360
361
362
363
364
365
366
367
370
371
372
373
374
375
376
377
400
401
402
403
404
406
406
407
410
411
412
413
414
415
416
417
420
421
422
423
424
425

2404
2405
2713
2712
2406
2407
2711
634
740
737
736
736
734
733
632
633
522
623
630
631
520
521
626
627
516
517
624
625
514
515
622
623
512
513
620
621
510
611
616
617
506
507
614
615
504
505
612
613
502
503
610
611
500
501
606
607
476
477
604
605
474
475
602
603
472
473
600
601
470
471
576
577
466
487
574
575

50
1376
30750
31376
50

45

50
33047
30014
30150
70166
30017
30250
30450
60

20

50

20

50

50

25232
41026
65026
101015
25232
3022
25070
106100
177077
3074
47073
137071
65067
66066
25274
41045
25361
41061
25264
43040
25361
43054
25264
45034
25361
45051
25264
51031
25361
510456
25264
61025
25361
61040
25264
41020
25361
41034
25264
41015
25361
41031
25264
41010
25361
41025
25264
41004
25361
41020
25264
43000
25361
43014
25264
45174
25361
45011
26264
51171
25361
51005
26264
611656
25361
61000
25264
41160
25361
41175
25264
41165
25361
41170
25264
41150

13-Mar-80 11:09:40
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(+14)
(+16)
(+18)
(+17)
(+20)
(+21)
(+22) -
STKTST
(+1)
(+2)
(+3)
(+4)
(+6)
(+6) -
(+7)
FLONE
(+1)
(+2)
(+3)
(+4)
(+8)
(+8)
(+7)

(+10)

(+11)
(+12)
(+13)
(+14)
(+15)
(+18)
(+17)
(+20)
(+21)
(+22)
(+23)
(+24)
(+25)
(+26)
(+27)
(+30)
(+31)
(+32)
(+33)
(+34)
(+35)
(+36)
(+37)
(+40)
(+41)
(+42)
(+43)
(+44)
(+45)
(+48)
(+47)
(+50)
(+61)
+52)
{+53)
{+54)
(+55)°
(+56)
(+57)
(+60)
(+61)
(+82)
(+63)
(+64)
(+66)
(+66)
(+67)
(+70)
(+71)
(*+72)
(+73)
(+74)

-
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426
427
430
431
432
433
434
436
436
437
440
441
442
443
444
445
448
447
450
451
452
453
454
455
456
457
460
461
462
463
464
465
466
487
470
471
472
473
474
475
476
477
500
501
502
503
504
506
506
507
510
511
512
513
514
515
516
517
520
521
522
523
524
525
526
527
530
531
632
533
534
635
536
537
540
541

484
465
572
573
462
463
570
571
637
460
461
671
566
667
640
456
457
672
564
565
641
454
455
673
562
563
842
452
453
674
560
561
643
450
451
675
556
657
544
446
447
676
554
555
646
444
445
877
552
553
646
442
443
700
550
551
647
440
441

©701

546
547
650
436
437
702
544
545
651
434
435
703
542
543
652
432

678

50
24
50
30
50
30
50
20
676
50
20
676
50

676
50

676
50

50

676
50

876
50

676
50

676
50

676
50

676
50

676
50

676
50

676
50

676
50

676
50
10

676
50
10

676
50
20

676
50
20

676
50

676
50
20

676
50
20

676
50

25361
41164
25264
41144
25361
41161
26264
41076
41140
25361
411863
41165
26264
43100
41134
25361
43165
41150
25264
45103
41131
25361
461686
41144
25264
51105
411256

25361 .

51171
41141
25264
61106
41120
25361

1 61172

41135
25264
41111
41116
25361
41174
41130
25264
41112
41110
25361
41177
41124
25264
41114
41104
25361
41000
41121
25264
41117
41101
25361
41003
41114
25264
43120
41074
25361
43004
41111
25264
45123
41071
25361
45007
41105
25264
51125
41065
25361
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(+78)
(+76)
(+77)
(+100)
(+101)
(+102)
(+103)
FLZERO
(+1)
(+2)
(+3)
(+4)
(+5)
(+6)
(+7)
(+10)
(+11)
(+12)
(+13)
(+14)
(+15)
(+18)
(+17)
(+20)
(+21)
(+22)
(+23)
(+24)
(+25)
(+26)
(+27)
(+30)
(+31)
(+32)
(+33)
(+34)
(+35)
(+36)
(+37)
(+40)
(+41)
(+42)
(+43)
(+44)
(+45)
(+46)
(+47)
(+50)
(+61)
(+52)
(+53)
(+64)
(+55)
(+66)
(+57)
(+80)
(+61)
(+62)
(+63)
(+64)
(+65)
(+68)
(+67)
(+70)
(+71)
(+72)
(+73)
(+74)
(+75)

. (+78)

(+77)

(+100)
(+101)
(+102)
(+103)
(+104)
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542
543
544
545
546
547
550
561
552
553
554
556
556
557
560
561
562
563
584
565
566
567
570
571
572
573
574
575
576
577
600
601
602
603
604
605
606
607
610
611
612
613
614
615
616
617
620
621
622
623
624
625
626
627
630
631
632
633
634
635
636
637
640
641
642
643
644
645
646
647
650
651
652
653
654
655

433
704
540
541
653
430
431
705
536
537
664

426

427
706
534
536
6565
424
425
707
532
533
656
422
423
710
530
531
657
410
411
723
420
421
722
416
714
713
712
711
417
412
720
717
415
414
716
716
413
721
670
667
666
665
525
524
5286
663
662
661
660
527
664
732

. 731

407
406
730
405
404
400
727
728
403
402
725

676

676
50

30
676
50
33047
30014
30150
400560
31350
31401
50
30014
30150
40450
50

50
31350
31401
50

45

50
33047
30050
30450

50
30014
30150
40050
31360
31401

50
30150
30050
30450

50

50
30450

50

50
30014
30150
40450

50

50
31350
31401

51010
41100
25264
61126
41060
25361
681013
41076
25264
41131
41055
25361
41015
41070
25264
41132
41050
26361
41016
41064
25264
41134
41044
25361
41020
41061
25264
41137
41021
25361
41046
41041
25264
105045
177035
3030
125027
166025
1023
24235
177024
3041
25036
24031
25030
165034
1032
24224
5042
25125
106157
125155
25163
24050
25156
137055
3147
125144
1265142
1140
24254
65151
125400
25063
24Q15
25014
25061
24010
25011
137001
3056
25055
24004
25006
125053
1061

—
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-

—
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(+105)
(+1086)
(+107)
(+110)
(+111)
(+112)
(+113)
(+114)
(+1156)
(+118)
(+117)
(+120)
(+121)
(+122)
(+123)
(+124)
(+125)

" (+128)

(+127)
(+130)
(+131)
(+132)
(+133)
(+134)
(+135)
(+138)
(+137)
(+140)
(+141)
(+142)
(+143)
(+144)
(+146)
AFILLR
(+1)
AFILLRL
(+1)
(+2)
(+3)
(+4)
ACHKR
ACHKRL
(+1)
(+2)
ACHKRER
(+1)
(+2)
(+3)
(+4)
(+5)
TFILLR
(+1)
(+2)
(+3)
TFILLRER
(+1)
TFILLRL
(+1)
(+2)
(+3)
(+4)
(+5)
(+6)
TCHKR
+1
TCHKRERO
(*+1)
(+2)
TCHKRER1
(+1).
TCHKRL
(+1)
(+2)
TCHKRER2
(+1)
(+2)
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656
657
660
661
662
663
664
665
666
667
670
671
672
673
674
675
676
677
700
701
702
703
704
706
706
707
710
711
712
713
714
715
716
717
720
721
722
723
724
725
726
727
730
731
732
733
734
736
736
737
740
741
742
743
744
745
746
747
750
751
752
753
754
755
756
757
760
161
762
763
764
765
766
767
770
771

724

401
1052
1152
1060
1061
1151
1150
1147
1046
1056
1054
1053
1047
1044
1045
1146
1042
1043
1145
1144
1143
1040
1060
1067
1068
1041
1036
1037
1142
1034
1035
1141
1140
1137
1032
1063
1062
1061
1033
1136
1135
1134
1030
1066
1065
1064
1031
1026
1027
1133
1024
1025
1132
1131
1130
1022
1071
1070
1067
1023
1127
1126
1125
1020
1074
1073
1072
1021
1016
1017
1124
1014
10156
1123
1122

50

1376
45

50
30001
30150
30001
30000
42050
31050
31350
50

46

50
1376
45

50
30001
30150
30001
30000
44050
31350
31350
50

45

50
1376
45

50
30001
30150
30001
30000
40050
31100
31350
50
30001
301560
30001
30000
40050
31100
31350
50

45

50
1376
45

50
30001
301560
30001
30000
46050
31400
31350
50
30001
30150
30001
30000
460560
31400
31350
. B0
45

50
1376
45

50
30001
30150
30001

24200
25401
41125

3120
25361
137122

3121
141117
137115
125133
165131
126127
24315
11110
25230
41116

3104
25361
101112

3111
177106
137101
126141
166137
125135
24301
11074
25230
41104

3071
25361
135102

3100
141076
117064
107146
145145
125142
24265
137075

3073
143071
117061
107154
145152
125150
24260
11055
25230
41066

3050
25361
101064

3062
175060
117045
125162
145161
1251566
24244
103056

3054
177062
117040
1256170
146167
125165
24241
11036
25230
41060

3030
25361
133047
- 3045
141043
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- =

(+3)
(+4)
PUSH1
(+1)

- (+2)

(+3)
(+4)
-(+5)
(+6)
PUSHIL
(+1)
(+2)
(+3)
(+4)
(+5)
PUSHM1
(+1)
(+2)
(+3)
(+4)
(+5)
(+6)
PUSHMIL
(+1)
(+2)
(+3)
(+4)
+5
PUSH2
(+1)
(+2)
(+3)
(+4)
(+5)
(+6)
PUSH2LE
(+1)
(+2)
(+3)
(+4)
(+5)
(+8)
(+7)
PUSH2LO
(+1)
(+2)
(+3)
(+4)
(+5)
PUSHM2
(+1)
(+2)
(+3)
(+4)
(+5)
(+6)
PUSHM2LE
£+1)

(¥2) .-

(+3)
(+4)~
(+5)
(+8)

+7) -
PUSHM2LO
(+1)
(+2)
(+3)
(+4)
(+5)
PUSH3
(+1)
(+2)
(+3)
(+4)
(+8)
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772 1121
773 1012
774 1101
775 1100
776 1077
177 1076

1000 1076
1001 1013
1002 1010
1003 1011
1004 1120
1005 1006
1006 1007
1007 1117
1010 1116
1011 1116
1012 1004
1013 1106
1014 1105
1015 1104
1016 1103
1017 1102
1020 1005
1021 1002
1022 1003
1023 1114
1024 1113
1025 1112
1026 1001
1027 1111
1030 b 1000
1031 1110
1032 1107
1033 2214
1034 2336
1035 2335
1036 2334
1037 2333
1040 2332
1041 2212
1042 2213
1043 2215
1044 2210
1045 2211
1046 2216
1047 2206
1050 2207
1051 2217
1052 2204
1053 2205
1054 2220
1065 2202
* 1066 2203
1067 2221
1060 2200
1061 2201
1062 2222
1063 2176
1064 2177
1065 2223
1066 2174
1067 2175
1070 2224
1071 2172
1072 2173
1073 2225
1074 2170
1076 2171
1076 2226
1077 21686
1100 2167
1101 2227
1102 2164
1103 2165
1104 2230
1105 2162

30000
420560
31100
30200
31101
313580
50

46

50
1376
45

50
30001
30150
30001
30000
46050
31400
30200
31101
313560
50

45

50
33050
34150
33450
50

45

50
32020
45

50

47
50150
30050
30001
30150
42150
50
30001
42150
50
30001
42150
50
30001
42150
50
30001
42150
50
30001
42150
50
30001
42150
50
30001
42150
50
30001
42150
50
30001
42150
50
30001
42150
50
30001
42150
50
30001
42150
50

137024
107003
107001
137177
141175
125172
24224
11021
25230
41041
3014
25361
101037
3034
173033
137011
107015
107013
137011
141007
125005
24211
11005
25230
125030
66027
25024
24200
13022
25003
101021
13017
25003
27075
65072
125070
101066
3065
656025
25262
103033
66020
25282
105035
65015
25262
107037
65010
25262
111041
65004
25262
113043
65001
26262
115045
65174
25262
117047
65171
25262
121050
65165
25262
123052
65160
26262
125054
65155
25262
127056
65150
25262
131061
665144
25262

13-Mar-80 11:09:40

10
15

-

- ——

-

- [ - - - - - - - - — - -

(=

(+6)
PUSH3L
(+1)
(+2)
(+3)
(+4)
(+5)
(+6)

(+7) -
PUSHM3
(+1)
(+2)
(+3)
(+4)
(+5)
(+6)
PUSHM3L
(+1)
(+2)
(+3)
(+4)
(+5)
(+6)
(+7)
(+10)
(+11)
(+12)
(+13)
(+14)
(+15)

PASSED-EDALU-TEST

(+1)
(+2)
POPTST
(+1)
(+2)
POP1
(+1)
(+2)
(+3)
(+4)
(+5)
(+6)
(+7)
(+10)
(+11)
(+12)
(+13)
(+14)
(+156)
(+16)
(+17)
(+20)
(+21)
(+22)
(+23)
(+24)
(+25)
(+286)
(+27)
(+30)
(+31)
(+32)
(+33)
(+34)
(+35)
(+36)
(+37)
(+40)
(+41)

(+43)
(+44)
(+45)
(+46)
(+47)

Page
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1106
1107
1110
1111
1112
1113
1114
11156
1116
1117
1120
1121
1122
1123
1124
11256
1126
1127
1130
1131
1132
1133
1134
1135
1136
1137
1140
1141
1142
1143
1144
1145
1146
1147
1150
1151
1152
1153
1154
1155
1156
1157
1160
1161
1162
1163
1164
1165
1166
1167
1170
1171
1172
1173
1174
1175
1176
1177
1200
1201
1202
1203
1204

1206 °

1206
1207
1210
1211
1212
1213
1214
1215
1216
1217
1220
1221

2163
2231
2160
2161
2232
2166
2157
2233
2154
2155
2234
2162
2153
2236
2235
2150
2161
2237
2146
2147
2240
2144
2145
2241
2142
2143
2242
2140
2141
2243
2136
2137
2244
2134
2135
2245
2132
2133
2246
2130
2131
2247
2126
2127
2250
2124
2125
2251
2122
2123
2252
2120
2121
2253
2116
2117
2254
2114
2115
2266
2112
2113
2256
2110

. 2111

2260
2257
2106
2107
2261
2104
2105
2262
2102
2103
2263

30001
42150
50
30001
42150
50
30001
42160
60
30001
42150
50
30001
30150
44150
50
30001
44150
50
30001
44150
50
30001
44150
50
30001
44150
50
30001
44150
50
30001
44150
50
30001
44150
50
30001
44150
50
30001
44150
50
30001
44150
50
30001
44150
50
30001
44150
50
30001
44150
50
30001
44150
50
30001
44150
50
30001
44150
50
30001
30150
40150
. 50
30001
40150
50
30001
40150
50
30001
40150

133063
65141
25262

135065
65135
25262

137067
656130
25262

101070
65124
25262

101076

3073
66121
25262

137076
65114
25262

135101
65111
25262

133102
65106
25262

131106
65100
25262

127107
65075
25262

125111
65070
25262

123112
65064
25262

1211156
65061
256262

117116
65064
25262

1165121
65051
25262

113122
65045
25262

1111256
66040
25262

107127
65034
25262

105131
65031
25262

103132
65026
25262

101135
65020
25262

101141

3136
47014
25262

105143
47011
25262

111145
47005
25262

115147
47000

13-Mar-80 11:09:40 -

(+50)
(+61)
(+62)
(+63)
(+64)
(+65)
(+66)
(+57)
(+60)
(+61)
(+62)
(+63)
POPM1
(+1)
(+2)
(+3)
(+4)
(+6)
(+6)
(+7)
(+10)
(+11)
(+12)
(+13)
(+14)
(+15)

(+18)

(+17)
(+20)
(+21)
(+22)
(+23)
(+24)
(+25)
(+26)
(+27)
(+30)
(+31)
(+32)
(+33)
(+34)
(+35)
(+36)
(+37)
(+40)
(+41)
(+42)
(+43)
(+44)
(+45)
(+46)
(+47)
(+50)
(+561)
(+52)
(+53)
(+64)
(+56)
(+56)
(+57)
(+80)
(+61)
(+62)
(+63)
POP2E
(+1)
(+2)
(+3)
(+4)
(+5)
(+6)
(+7)
(+10)
(+11)
(+12)
(+13)

Page
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1222
1223
1224
1225
1226
1227
1230
1231
1232
1233
1234
1235
1236
1237
1240
1241
1242
1243
1244
1245
1246
1247
1250
1251
1252
1253
1254
1255
1266
1257
1260
1261
1262
1263
1264
1265
1266
1267
1270
1271
1272
1273
1274
1275
1276
1277
1300
1301
1302
1303
1304
1305
1306
1307
1310
1311
1312
1313
1314
1315
1316
1317
1320
1321
1322
1323
1324
1325
1326
1327
1330
1331
1332
1333
1334
1336

2100
2101
2264
2076
2077
2265
2074
2076
2266
2072
2073
2267
2070
2071
2270
2066
2067
2272
2271
2064
2065
2273
2062
2063
2274
2060
2061
2275
2056
2057
2276
2054
2055
2277
20562
2053
2300
2050
2051
2301
2046
2047
2302
2044
2045
2304
2303
2042
2043
2305
2040
2041
2306
2036
2037
2307
2034
2035
2310
2032
2033
2311
2030
2031
2312
2026
2027
2313
2024
2025
2314
2022
2023
2316
2315
2020

50
30001
40160

50
30001
40150

50
30001
40150

50
30001
40150

50
30001
40150

50
30001
30150
40150

50
30001
40150

50
30001
40150

50
30001
40150

50
30001
40150

50
30001
40150

50
30001
40150

50
30001
40150

50
30001
40150

50
30001
30150
46150

50
30001
46150

50
30001
46150

50
30001
46150

50
30001
46150

50
30001
46150

50
30001
46150

50
30001
46150

50
30001
46150

50
30001
30150
46160

50

25262
121161
47174
25262
125163
47171
25262
1311556
47165
25262
135157
47160
25262
101160
47155
25262
103164
3163
47150
265262
107166
47144
25262
113171
47141
25262
117173
47135
25262
123174
47130
25262
127176
47124
25262
133001
47121
25262
137003
47114
25262
103004
47111
25262
101011

3006 -

65106
25262
135013
65100
25262
131014
65075
25262
125017
65070
25262
121020
65064
25262
115022
65061
25262
111025
65054
25262
105026
65061
25262
101030
65045
25262
103034
3033
65040
25262

13-Mar-80 11:09:40

(+14)
(+15)
(+186)
(+17)
(+20)
(+21)

(+22)-

. (+23)
(+24)
(+25)
(+286)
(+27)
(+30)
(+31)
(+32)
(+33)

POP20
(+1)
(+2)
(+3)
(+4)
(+5)
(+8)
(+7)
(+10)
(+11)
(+12)
(+13)
(+14)
(+15)
(+18)
(+17)
(+20)
(+21)
(+22)
(+23)
(+24)
(+25)
(+28)
(+27)
(+30)
(+31)
(+32)
(+33)

POPM2E
(+1)
(+2)
(+3)
(+4)
(+5)
(+6)
(+7)
(+10)
(+11)
(+12)
(+13)
(+14)

+15)

%415)
(*+17)
(+20)
(+21)
(+22)
(+23)
(+24)
(+25)
(+28)
(+27)
(+30)
(+31)
(+32)
(+33)

POPM20
(+1)
(+2)
(+3)

Page

10



EDALU.d1s
1336 2021
1337 2317
1340 2016
1341 2017
1342 2320
1343 2014
1344 2015
13456 2321
1346 2012
1347 2013
1350 2322
1351 2010
1352 2011
1363 2323
1364 2006
1365 2007
1356 2324
1367 2004
1360 2005
1361 2325
1362 2000
1363 2001
1364 2327
13656 2002
1366 2003
1367 2326
1370 1504
1371 1653
1372 1652
1373 1502
1374 1503
13756 1505
1376 1500
1377 1501
1400 1606
1401 1476
1402 1477
1403 1507
1404 1474
1405 1475
1406 1510
1407 1472
1410 1473
1411 1511
1412 1470
1413 1471
1414 1612
14156 1466
1416 1467
1417 1613
1420 1464
1421 1465
1422 16514
1423 1462
1424 1463
1425 1516
1426 1460
1427 1461
1430 1516
1431 1456
1432 1457
1433 1617
1434 1464
1435 1455
1436 1520
1437 1452
1440 1453
1441 1521
1442 1450
1443 1451
1444 1522
1445 1446
14486 1447
1447 1523
1450 1444
1451 1445

30001
46150

30001
46150
50
30001
46150
50
30001
461560
50
30001
46150
80
30001
46150
50
30001
48150
50
30001
46150
50
45
50
30001
30150
42150
50
30001
42150
50
30001
42150
50
30001
42150
50
30001
42150
50
30001
42150
50
30001
42150
50
30001
42150
50
30001
42150
50
30001
42150

30001
42150
50
30001
42150
50
30001
42150
50
30001
42150
50
30001
42150
50
30001
42150
50
30001

137036
65034
25262

133040
65031
26262

127043
656025
26262

123044
65020
25262

117046
65015
25262

113050
65010
25262

107053
65001
25262

103057
65004
25262

7054
25010
101127
3124
47004
26323

107013
47001
25323

115015
47175
256323

123016
47170
25323

131020
47164
25323

137023
47161
25323

105024
47154
25323

113026
47151
256323

121030
47145
25323

127033
47140
25323

135035
47134
25323

103036
47131
26323

111041
47125
25323

117042
47120
256323

1265045
471156
25323

133047
47110
25323

1010561

13-Mar-80 11:09:40

- » - - - — - -
et b e S e D R e R R R R R DR R R RS R R R el N eSO R RO WRWWDWWHRLOWLaAWWDBDWWALWWEAEWWSD™W

-

[

-

[

— [ (= [ - [ = (= - - [, fos

—

i

(+4)
(+5)
(+6)
(+7)
(+10)
(+11)
(+12)
(+13)
(+14)
(+18)
(+16)
(+17)
(+20)
(+21)
(+22)
(+23)
(+24)
(+26)
(+26)
(+27)
(+30)
(+31)
(+32)
(+33)
(+34)
(+35)
POP3
(+1)
(+2)
(+3)
(+4)
(+5)
(+8)
(+7)
(+10)
(+11)
(+12)
(+13)
(+14)
(*+15)
(+18)
(+17)
(+20)
(+21)
(+22)
(+23)
(+24)
(+25)
(+26)
(+27)
(+30)
(+31)
(+32)
(+33)
(+34)
(+35)
(+36)
(+37)
(+40)
(+41)
(+42)
(+43)
(+44)
(+45)
(+48)
(+47)
(+80)
(+51)
(+52)
(+63)
(+54)
(+55)
(+568)
(+57)
(+60)
(+61)

Page
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1452 1524
1453 1442
1454 1443
1455 1526
14586 1625
1457 1440
1460 1441
1461 1627
1462 1436
1463 1437
1464 1630
1465 1434
1466 1435
1467 1631
1470 1432
1471 1433
1472 1532
1473 1430
1474 1431
1475 1533
1476 1426
1477 1427
1500 1634
1601 1424
1502 1425
1603 1535
1504 1422
1505 1423
1506 1536
1507 1420
1510 1421
1511 1537
1512 1418
1513 1417
1514 1540
1515 1414
1516 1415
1517 1541
1520 1412
1521 1413
1622 1542
1523 1410
1524 1411
1625 1543
1526 1406
1527 1407
1630 16544
1531 1404
1632 1405
1533 15456
1534 1400
1535 1401
1636 1547
1537 1402
1540 1403
1541 1546
1542 4
1543 5
1544 b 3
15456 2
1546 636
1547 635
1550 1153
1551 1154
1552 . 1551
1553 1550
1554 2331
16565 2330
1656 2715
1557 2714
Page 0: 4
Page 400: 341
Page 1000: 155
Page 1400: 154

Page 2000:

42150
50
30001
30160
46150
50
30001
46150
50
30001
46150
50
30001
46150
50
30001
46150
50
30001
46150
50
30001
46150
50
30001
46150
50
30001
46150
50
30001
46150
50
30001
46150
50
30001
46150
50
30001
46150
50
30001
46150
50
30001
46150
50
30001
46150
50
30001
46150
50
30147
50
30450
50
50
50
45
50
45
50
a5
50
45
50
45
50

13-Mar-80 11:09:40 *

47104 14
25323 1
101064 1

3052 1
47100 14
25323 1
133056 1
47075 14
25323 1
125061 1
47070 14
25323 1
117063 1
47064 14
25323 1
111065 1
47061 14
25323 1
103068 1
47054 14
25323 1
135071 1
47051 14
25323 1
127072 1
47045 14
25323 1
121074 1
47040 14
25323 1
113076 1
47034 14
25323 1
105101 1
47031 14
26323 1
137103 1
47025 14
25323 1
1311056 1
47020 14
25323 1
123106 1
47015 14
25323 1
115111 1
47010 14
25323 1
107112 1
47001 14
26323 1
101117 1
47004 14
25323 1
21114 15
25401 O
25013 0
24004 0
25005 0
25401 0

1072 2
25011 O

1131 1
25011 0

1120 1
25011 0

1061 3
25011 0

1031 3
25011 0O

locations used,
locations used,
Tocations used,
locations used,
locations used,

(+18)
(*+17)
(+20)
(+21)
(+22)
(+23)
(+24)
(+25)
(+28)
(+27)
(+30)
(+31)
(+32)
(+33)
(+34)
(+35)
(+38)
(+37)
(+40)
(+a1)
(+42)
(+43)
(+44)
(+45)
(+486)
(+47)
(+50)
(+51)
(+52)
(+53)
(+54)
(+55)
(+586)
(+57)
(+60)
(+61)
(+62)
(+63)
(+64)
(+65)
COMPAREOQ
(+1)
FAIL
SUCCESS
COMPARE1
(+1)
COMPARE2
(+1)
COMPARE3
(+1)
COMPARE4
(+1)
COMPARES
(+1)

374 free
37 free
223 free
224 free
41 free

Page 12



EDALU. 1S : . 13-Mar-80 11:09:40 o . ’ . Page 13

Page 2400: 323 locations used. 55 free
RM:

SO0
S1
RT
OLDAPC
1 REVISION
MCOUNT
11  RUN-TIME ~
0 PASSCOUNT
1000 MAXPASS
RLC@ : i
Time: 24 seconds; 0 error(s), 0 warning(s), 11798 words free

SONONBWNELO

—



EDALULog.midas

2-Apr-80 10:30:48

1

.breakpoint

.notmybreak

.badnotify
bad

L

Lol ol ndll ol ol el aadl el eadl outll aall pull ull el sl sl aalll a

~—r

—re o — - o rrre->or o o o

— @D

X AppendOutput EDALU.report: .

X WritoMessage ~*®»»*#»=sas  START EDALU Test :
X WriteDT;

X wrjteMessage LL 22 R R R0 22 12T P B

X Skip .continue;

X AppendOutput EDALU.report;

A18 SkipNE BADNOTIFY;
X Skip .badnotify;
A18 SkipNE BADWAKE+2;
X Skip .badwake;

A18 SkipNE TFILLRER;
X Skip .tfillrer;

A18 SkipNE TCHKRERO;
X Skip .tchkrer0;

A18 SkipNE TCHKRER1;
X Skip .tchkrerl;

A18 SkipNE TCHKRER2:
X Skip .tchkrer2;

A18 SkipNE ACHKRER;

X Skip .achkrer;

A18 SkipNE FAIL;

X Skip .fail;

A18 SkipNE PASSED-EDALU-TEST;
X Skip .passtest;

X AppéndOutput EDALU. report;

........

X WriteMessage *** FAILed: Not at my breakpoint ~;

X WriteMessage ' Parity =
AQ val;

X WriteMessage;

X WriteMessage ~:

X WriteMessage ' CIA =
A18 val:

X WriteMessage:

X WriteMessage ~;

X WriteMessage ' CTASK = ;
A19 Val;

X WriteMessage;

X WriteMessage ~;

X WriteMessage ' APCTASK =
A17 val,

X WriteMessage:

X WriteMessage ~:

X WriteMessage ' APC
A16 val: '
X WriteMessage;

X WriteMessage ~:

X WriteMessage ' TPC
A13 val:

X WriteMessage:

X WriteMessage ~:

X CloseQutput:
X Exit:

X WriteMessage *** FAILed: at my Breakpoint Bad
X WriteMessage ' MCOUNT =

B8 vatl;

X WriteMessage:

X WriteMessage ~:

NOTIFY ~:



EDALULog .midas

.badwake

tfillrer

.tchkrerd

.tchkrerl

.techkrer2

.achkrer

.fail L X

.passtest

.continue

L
R
L
L

—rror-

re ~~ - © Frecoce
> <

-~

L
L

WriteMessage *** FAIled: at my

L

—cCceor

|l el el sl aulll el ol el el

X WriteMessage '
815 val;

X WriteMessage:

X WriteMessage ~;

X WriteMessage '
B16 val;

X WriteMessage;

X WriteMessage ~;

X WriteMessage '
B17 val;

X WriteMessage;

X WriteMessage ~;

X Skip .continue;

X WriteMessage ***

X BackSkip .bad;

BackSkip .bad;

> >

BackSkip .bad;

>< >

BackSkip .bad;

>

X BackSkip .bad;
X
X BackSkip .bad;

X BackSkip .bad;

WriteDT;
WriteMessage
Skip .continue;

2K > > <

WriteMessage ~;
CloseQutput;
DisplayOn;
Confirm;

Continue;
Skip 2;

DisplayOff:

D€ DX D K > 3K < > > > XX

WriteMessage ***

WriteMassage ***

WriteMessage ***

WriteMessage ***

WriteMessage ***

2-Apr-80 10:30:486

T 0=

SO

S1

FAILed:

FAILed:

FAILed:

FAILed:

FAILed:

FAILed:

at

at

at

at

at

at

Breakpoint

WriteMessage ~--==--------

my
my
my
my
my

my

Breakpoint

Breakpoint

Breakpoint

Breakpoint

Breakpoint

Breakpoint

P L L L T

TimeOut 10000000;

BackSkip .breakpoint;

ShowError Program failed to
BackSkip .notmybreak;

CONTINUE. ;

BAD WAKE ~;

T FILL R ERror ~;

T CHECK R ERror0 ~;

T CHECK R ERrorl ~;

T CHECK R ERror2 ~;

Addr CHecK R ERror ~;

compare FAIL~;

Page
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EDALU.midas 2-Apr-80 10:30:46

[l sl sl Sl el s Sl Sl S ml el e

A19 val 0

X Confirm

X Load EDALU

BO Addr REVISION
B1 Addr RUN-TIME
B2 Addr PASSCOUNT;
B3 Addr MAXPASS;
B8 Addr MCOUNT
B15 Addr T 0

B16 Addr SO

B17 Addr Si1

X DisplayOn;

X TimeOut 10000

X SS GO

X Skip 1

X ShowError Single-step at GO hung

Page
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**% EDBitB1t.mc : Bit Boundary Block Transfer microcode
***  Purpose : This test moves information from one region of main storage to another,
modifying the information at the destination as the transfer is done.
***  Hardware Configuration : Standard 4 CPU boards.
***  Written by : Tom Horsley, Nov. 15, 1977
**»  Modified by : Bi11 Kennedy, Mar. 10, 1978
Took code off of Page 0.
#*+  Modified by : Bi11 Kennedy, Apr. 7, 1978
Added MPanel use.
***  Modified by : Chuck Thacker, Aug. 22, 1978
Looped on errors.
*=*  Modified by : Camellia Chan, Oct. 30, 1979
Standardize title page. code format and labels, modified looping.

FAERBRRCARSREEEER R RSB AP SEPIRER LSS L IR ESER RN AR NS ES RN E AN EE RS LS LR NS S ES RS ESER SRR ESREBEDE

SEARBRRNERREERRARARIBE RS LSRR RN B ERNETSSEREPER LB E R RS R SERREERR RS AR RSN ESEESS NS R ERAE S

*SubTest Description:

* SubTest 1: the number of times the hardware goes around the loop to complete an item
(LoopCount) 1is compared with the simulators loop count (simLoopCount).

* SubTest 2: confirms that the reason the hardware exited the loop (Result) is the same
as the simuiators (simResult). The reasons are encoded as follows:

1 = item done

fi11 source and destination

fi11 source

= fi11 destination .

* SubTest 3: confirm that the first word of the hardware destination quadword (Dest0)
matches the simulated equivalent (simDest0).

* SubTest 4: confirm that the second word of the hardware destination quadword (Destl)
matches the simulated equivalent (simDestl).

* SubTest 5: confirm that the third word of the hardware destination quadword (Dest2)
matches the simulated equivalent (simDest2).

* SubTest 6: confirm that the fourth word of the hardware destination quadword (Dest3)
matches the simulated equivalent (simDestl).

SubTest 7: confirm that the hardware register MNBR contains the expected value (simNBR).
* SubTest 10: confirm that the hardware register SB contains the expected value (simSB).
* SubTest 11: confirm that the hardware register DB contains the expected value (simDB).

2
3
4

EEEEEEEEEE L EEEEEEEEEEEEEEEEEIEEE S SR EE SR EEEEEEEEELEZE SRR R E R RS EEE R R RS ER RIS EEE R EE R LY

“BreakPoints:

= Errorl: hardware 100p count does not equal to simulator's loop count.
* Error2: reason for hardware existed the loop is not the same as the simulator,
Errord: the first word of the hardware destination quadword (Dest0) does not match
the simulated equivalent (simDest0).
Errord: the second word of the hardware destination quadword (Destl) does not match
the simulated equivalent (simDestl).
Errord: the third word of the hardware destination quadword (Dest2) does not match
the simulated equivalent (simDest2).
Crrord: the fourth word of the hardware destination guadword (Dest3} does not match

the simulated equivalent (simDest3d).

the hardware register MNBR does not contain the expected value (simNBR:.
O the hardware register SB does not contain the expected value (simSB).
L the hardware register DB does not contain the expected value .simDB}.
-EDBtB1t-Test: Passed all tests. and all passes.
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* ShortLoop Logic Analyzer Sync Points at Control Store address:
* Errorl: Control Store address 600 at Repeat.

* Error2: Control Store address 600 at Repeat.

* Error3: Control Store address 600 at Repeat.

* Error4: Control Store address 600 at Repeat.

* Error5: Control Store address 600 at Repeat.

* Error6é: Control Store address 600 at Repeat.

* Error7: Control Store address 600 at Repeat.

* Errorl0: Control Store address 600 at Repeat.

* Errorll: Control Store address 600 at Repsat.
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*Subroutine Description:

*  BitBlt: invoke hardware bitblt,
* SimBitB1t: simulate a bitblt given simDB, simSB, simNBR, simOP, simMaskFillSrc,
simBBF1.

CEERASENEABFEREEE S S ESVNEREA SRS RE SR N EBEESESEENEEE BB S A SRS R TSR R LR SRR ERBE AR SRR &

*Special Reg. Definition: ‘

* LoopOn: At any breakpoint, the user has the choice of setting LoopOn to 1, 2, 3, 4, 5, 6,
7, 10, or 11 to loop from Subtest0 to that subtest repeatedly for trouble shooting.

0. no Tooping on any subtest.
N, loop on subtest N, for N=1,2,3,4,5,6,7,10,11.

* XA and XB: The two random numbers held in these registers XA and XB are used to choose
the bitbit starting values as follows:

SB - XA[0. 8]
DB - XA[6. 6]
MaskDestination - XB[O0, 1]
Mask and Fill Source - XBf1. 1]
SALUF function - XB{2., 6]
MNBR - -(XB[10. 7] - 1)
Srco - XA

Srcl - XB

Src2 - NOT XA
Sred - NOT X8
Dest0 - XB

Destl - XA

Dest2 -0

Dest3 - 177777

Note that the random number generator has been constructed so that it produces each
number in the range [0. 84K) once and only once before repeating any number. Thus it
is guaranteed to exhaust all possible combinations of the fields derived from it each
time the inner loop is exhausted.

innarlLoopCounter: 1§ bits inner 100p counter

tsefount Juter 10op pass counter.,
increm=nteg =2ach time when Inp==2oplounter rzacnad the imit
“MLaPass.  aamber cf times outar loop is to ropeat befcre breakpointing.

R R E L

SR EE R
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*INITIALIZATION:

BUILTIN[INSERT,24];

INSERT[d0lang];

TITLE[EDBitB1t]; * Bitblt test program, ED revision
SET[BBO, 1200]; * haso for BBFB dispatch

SET[BB1, 1300]; * base for BBFBX dispatch )
SET[MainPage, 1]; * tag for Main Program page number
SET[SubPagel, 2]; * tag for Subroutine page number ~

SRPBRBEERS Macro constants: RERSPRBES

MC{f111Source, 3]; * bitblt dispatch type indicating source ran out

MC[fillDest, 47]; * bitb1t dispatch type indicating destination ran out

MC[fil1Both, 2]; * bitblt dispatch type indicating both source and destination ran out
MC[ itemDone, 1]; * bitblt dispatch type indicating item done

BB BBEES R-regfsters: SRBERRIES

RV[CA,1]; * used in random number generation, A*XA + CA

RV[XA,2]: * random number generated via A*XA + CA

Rv{CB,3]: ' * used in-the random number calculation (a*XB + CB)

RV[XB,4]; * second random number

RV[{InnerLoopCounter,5,0]; * 16 bits inner loop counter .

Rv[PassCount,6]; * Quter loop pass counter incremented each time when InnerLoopCounter
* reached the limit

RV[MaxPass,7,2]; * number of times outer loop is to repeat before breakpointing *

RV[LoopOn,13,0]3; * Joop on subtest

RV[SubTest,14]; * current location of test

RV[al10nes,15]; * holds 177777 during mask creations

RV[Dest0,20]; * hardware bitblt destination quadword

RV[Dest1,21];

RV[Dest2,22];

RV[Dest3,23]; '

RV[{destBitsToGo,24]; * number of bits between current DB and next word boundary

RV[destFieldDescriptor,25];: * describes the destination bit field

RV{destMask,26]; * mask used to set background in source field and/or clear destination field

RvfdestStart,27]; * lower 4 bits of DB (word offset)

Rv[destWord,30]; * working register for current destination word

RV{LoopCount,31]; * number of times through 1oop of hardware bitblt

RV[MaskDest,32]; * flag indicating whether to clear the destination field or leave it

RV[nbits,33]; * distance to next word boundary or the end of the item

RV[Result,34]; * indicates which dispatch was taken out of hardware bitblt

. * (see fillSource etc. below)

RV[simDB,35]; * simulated bitbilt's D8

RV[simDest0,40]: * simulated bitbit destination quadword

RV[simDest1,41];

RV[simDest2,42]:

RV[simDest3,43];

RV[simLoopCount,b44]; * simulated bitblt Toop count

RV[simMaskFi11Src,45]; * flag indicating whether background of source field should be 0 or 1

RV[simNBR,48]; * simulated bitb1t MNBR

RV[simOp,47]; * simulated bitb1t SALUF operator

RV[simResult,52]; * indicates which dispatch was indicated by simulated bitblt
* (see fillSource etc. below)

RV[simSB,53]; * simulated bitblt SB .

RV[Src0,54]; * source quadword for both bitbhTt!s

RV[Srcl1,55]; oo e .

RV[Src2,56]; . -

RV[Src3,57];

RV[srcBitsToGo,60]; * number of bits. between current SB and next word boundary

RVEfsrcfieldDescriptor,61]; * describes the source bit field

RV[srcStart,62]; * Jower 4 bits of SB (word offset)

RV[srcWord,63]; * working register for current source word

RV[Tmp,64]; .. * temporary register

RV[ tmpWord,65]; . * temporary register

RV{Revision,86,1]: * REVISION 1

RV[Run-Time,67,14]; * Run-Time is 14b or 12 seconds
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*** MAIN routine:

ONPAGE[MainPage];

go:

start: PassCount « 0C;
CLEARMPANEL ;

*RandomInit (Initialize random generator registers: XA « 123, CA « 33031)
XA « AND@[0377, 123]C: *Load16Bits (XA « 123)

XA « (XA) OR (ANDG[177400, 123]C);
CA « ANDG[0377, 33031]C: *Load16Bits (CA « 33031)
CA « (CA) OR (AND@[177400, 33031]C);

*RandomInit (Initialize random generator registers: XB « 012300, CB « 33037)
X8 +~ AND@[0377, 012300]C: *Load16Bits (XB « 012300)
XB « (XB) OR (AND@[177400, 012300]C):

CB + AND@[0377, 33037]C: *Load16Bits (CB « 33037)
CB + (CB) OR (AND@[177400, 33037]C);
bigLoop: INCMPANEL ;
t « PassCount « (PassCount) + 1;
LU « (MaxPass) - (t) : * check for maximum pass counter reached

GOTO[Then1A, ALU >= 0];
Passed-EDBitB1t-Test: BREAKPOINT, goto[go];
ThenlA: XB « (XB) + 1;

mainloop: InnerLoopCounter « (InnerLoopCounter) + 1;
GOTO[bigLoop, CARRY];

* Random (40056*XA + CA mod 2**16)

t « XA;

t « (LSH[XA, 2]) + t;
t « (LSH[XA, 13]) + t;
t « (CA) + t;

XA « t;

* Random (4005*XB + CB mod 2**16)
t « XB;
t « (LSH[XB, 2]
t « (LSH[XB, 13
t « (CB) + t;
XB ¢ t;

+ t;

) ’
1+t

* SUBTEST 0:
Repeat: Subtest « 0C;
b TASK; * allow mouse halt

* Joad source and destination registaers
t « XA;
srcl « t;
src2 « (ZERO) OR NOT (t):
destl « t;
simDestl « t;
t « XB;
srcl « t;
src3 « (ZERQO) OR NOT (t);
dest0 « t;
simDest0 « t;
dest2 « 0C;
simDest2 « 0C;
dest3 « (ZERO) - 1;
simDest3 « (ZERO) - 1;

—_——
e
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* load DB and SB

t « LDF[XA, 6, 8];
simDB « t;

DB « (simDB);

t « LDF[XA, 0, 6];
simSB « t;

SB « (simSB);

* load MNBR
t « (LDF[XB, 10, 7]) + 1;

simNBR « (ZERO) - t;
MNBR « (simNBR);.

* load SALUF and related bits

* do it

- CompareResult:
SUBTEST!:

Errorl:

SUBTEST2:

Error2:

SUBTEST3:

Errord:

SUBTEST4:

Errord:

SUBTESTS:

t « LDF[XB, 0, 10];
SALUF « t;

t « LDF[XB, 2, 6];

simOP « t;

t « LDF[XB, 0, 1];

simMaskFil1Src « t;
t « LDF[XB, 1, 1];

MaskDast « t;

LOADPAGE[ SubPagel];
CALLP[SimBitb1t];
LOADPAGE[SubPagel];
CALLP[Bitb1t];

subTest « 1C;

t « subTest;

Tu « (LoopOn)-(t);
goto[.+2,ALU # 0];
goto[Repeat];

t « simLoopCount;

LU « (LoopCount) - (t);
GOTO[SUBTEST2, ALU = 0];
BREAKPOINT,goto[Repeat];

subTest « 2C;

t « subTest;

Tu « (LoopOn)-(t);
goto[ .+2,ALU # 0];
goto[Repeat];

* check for looping on this subtest

* hardware loop count is the same as simulator's loop count?

* check for looping on this subtest

t + simResult; * reason for hardware existed the loop is the same as simutator?

LU « (Result) - (t):
GOTO[SUBTEST3, ALU = 0];
BREAKPOINT,goto[Repeat];

subTest « 3C;

t « subTest;

lu « (LoopOn)-(t);
goto[.+2,ALU # 0];
goto[Repeat];

t « simDestO;

LU « (Dest0) - (t);
GOTO[SUBTEST4, ALU = 0];
BREAKPOINT ,goto[Repeat];

subTest & 4C;

t « subTest; -
Tu « (LoopOn)-(t):
goto[ .+2,ALU # 0];
goto[Repeat];

.t + simDest1l;

LU « (Destl) - (t); .
GOTO[SUBTESTS, ALU = 0];
BREAKPOINT,goto[Repeat];

subTest ¢ 5C;
t « subTest;
Tu « (LoopOn)-(t);

* check for looping on this subtest

* 1st word of the hardware dest. quadword matches the
* simulated equivilent?

* check for looping on this subtest

* 2nd word of the hardware dest. quadword matches the
* simulated equivilent? .
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Errors:

SUBTESTS:

Error6:

SUBTEST7:

Error?:

SUBTEST10:

Errorl0:

SUBTEST11:

Errbrlt:

TheEnd:

13-Mar-80 11:09:40 : . . Page

goto[.+2,ALU # 0]; * check for looping on this subtest
goto[Repeat]; '
t ¢« simDest2; * 3rd word of the hardware dest. quadword matches the

LU « (Dest2) - (t);
GOTO[SUBTEST6, ALU = 0];
BREAKPOINT, goto[Repeat].

subTest « 6C;

t « subTest;

Tu ¢ (LoopOn)-(t);
goto[.+2,ALU # 0]; hd
goto[Repeat]:

t « simDest3; g

LU « (Dest3) - (t);

simulated equivilent?

~

check for looping on this subtest

4th word of the hardware dest. quadword matches the
simulated equivilent?

GOTO[SUBTEST7, ALU = 03;

BREAKPOINT,goto[Repeat];

subTest « 7C;

t ¢« subTest;

Tu « (LoopOn)-(t);

goto[ .+2,ALU # 0]: *

goto[Repeat] L
+« MNBR;

LU « (simNBR) - (t);
GOTO[SUBTEST10, ALY = 0];
BREAKPOINT,goto[Repeat];

subTest « 10C;

t ¢ subTest;

Tu « (LoopOn)-(t);
gotof[.+2,ALU # 0]; .
goto[Repeat]:

t « DBSB; -

Tmp ¢« t;

t e LDF[Tmp. 12, 6];

LU ¢« (simSB) - (t)
GOTO[SUBTEST11, ALU = 07];
BREAKPOINT ,goto[Repeat];

subTest « 11C;

t « subTest;

Tu « (LoopOn)-(t);

goto[ .+2,ALU # 0]; .
goto[Repeat];

t « DBSB; .

Tmp « t;

t « LDF{Tmp, 4, 6];

LU « (simDB) - (t);
GOTO[TheEnd, ALU = 0];
BREAKPOINT,goto[Repeat];

LOADPAGE[MainPage];
GOTOP[mainloop];: _

chack for looping on this subtest

the hardware register MNBR contains the
expected value (simNBR)?

check for looping on this subtest

the hardware register SB contains the
expected value (simSB)?

check for 1oop1ng on this subtest

the hardware register DB contains the
expected value (simDB)?

8
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*SUBROUTINE
ONPAGE[ SubPagel];
ARBBEERBNN SUBROUTINE: Bitb]t SREBTRESRE

-
. invoke harware bitblt

Bitbit: LoopCount « 0C;
GOTO[maskTheDestination, MB];
. dontMaskDestination: " '
BBFB; * initialize internal bitblt registers
BBLoopO: LoopCount « (LoopCount) + 1, AT[BBO, 07];

t « BBFA[SB[src0]] OR (t);
DB[dest0] « (BBFBX[DB[dest0]]) SALUFOP (t), DISP[BBLoop0]:

BBFi11Source0: Result « filiSource, RETURN, AT[BBO, 06]:;

BBFi11Dest0: Result « fil1Dest, RETURN, AT[BBO, 06]:
BBFi11Both0: Result « fi11Both, RETURN, AT[BBO, 04];
BBItemDone0: Result « itemDone, RETURN, AT[BBO, 03];
maskTheDestination:
BBFB; * initialize internal bitblt registers
BBLoopl: LoopCount « (LoopCount) + 1, AT[BB1, 07];

t « BBFA[SB[src0]] OR (t); :
DB[dest0] « (BBFB[DB[dest0]]) SALUFOP (t), DISP[BBLoopl];

BBFil1Sourcel: Result « fillSource, RETURN, AT[BB1, 06];

BBFi11Destl: Result « fi11Dest, RETURN, AT[BB1, 08];
BBFi11Bothl: Result « fil1Both, RETURN, AT[B81, 04];
BBItemDonel: Result « itemDone, RETURN, AT[BB1, 03];

RETURN;



EDBitBl1t.mc - 13-Mar-80 11:09:40 ° . : '~ Page 8

sessrssesr  SUBROUTINE: SimBitblt eesessssss

* simulate a bitblit given simDB, simSB, simNBR, simOp, simMaskFil1Src, simBBF1

SimBitb1t: simLoopCount « 0OC;
SimB1tStart: simLoopCount « (simLoopCount) + 1;

* get correct source word, based on simSB
t « LOF[simSB, 12, 2];
tmpWord « t;
LU « (tmpWord);
GOTO[TrySrcl, ALU # 0]; * go to TrySrci if the correct source word is not SrcO
t « (Src0); * Copy (srcWord « Src0)
srcWord « t;
GOTO[CalSrcBit];

TrySrci: LU « (tmpWord) - (1C);
GOTO[TrySrc2, ALU # 0]; * go to TrySrc2 if the correct source word is not Srci
t « (Srcl); * Copy (srcWord ¢ Srcl)
srcWord « t;
GOTO[CalSrcBit];

TrySrc2: LU « (tmpWord) - (2C);
GOTO[IsSrc3, ALU # 0]; * go to IsSrc3 if the correct source word is not Src2
t « (Src2); * Copy (srcWord ¢ Src2)
srcWord « t; '
GOTO[CalSrcBit];

IsSrc3: t « (Srecl); * Copy (srcWord « Src3)
: srcWord « t;

* calculate actual source bit related values
CalSrcBit: t « LDF[simSB, 14, 4];
srcStart « t; ’
srcBitsToGo « (ZERO) - t;
srcBitsToGo + (srcBitsToGo) + (20C);

* get correct destination word, based on simD8
t « LDF[simDB, 12, 2]:

tmpWord « t;
LU « (tmpWord);
GOTO[TryDestl, ALU # 0]; * go to TryDestl if the correct destination word is
- * not simDest0
t « (simDest0); * Copy (destWord ¢« simDest0)
destWord « t; )
GOTO[CalDstBit]:
TryDesti: LU « (tmpWord) - (1C):
GOTO[TryDest2, ALU # 0]; * go to TryDest2 if the correct destination word is
* not simDestl
t « (simDestl); * Copy (destWord « simDest1)
destWord « t;
GOTO[{CalDstBit];
TryDest2: LU « (tmpWord) - (2C):
GOTO[IsDast3, ALU # 0]; * go to IsDest3 if the correct destination word is
* not simDest2
t « (simDest2); * Copy (destWord « simDest2)
destWord « t;
GOTO[CalDstBit];
IsDest3: t ¢ (simQest3); * Copy (destWord « -simDest3)

destWord « t;

* calculate actual destination bit related values
CalDstBit: t « LDF[simDB, 14, 4];
destStart « t;
destBitsToGo « (ZERQ) - t;
destBitsToGo « (destBitsToGo) + (20C);

* calculate number of bits to next word boundary (or end)
t « destBitsToGo;
LU « (srcBitsToGo) - (t):
GOTO[GetSrcBit, ALU < 0]: * go to GetSrcBit if srcBitsToGo is less than
: * destBitsToGo
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t - (destBitSToGo): * Copy (nbits « destBitsToGo)
nbits « t; :
GOTO[ThenNBR];

GetSrcBit: t - (schitsToGo). * Copy (nbits ¢ srcBitsToGo)
nbits « t;

ThenNBR: - t « nbits; .
LU « (simNBR) + (t): :
GOTO[SrcField, ALU < 0];
t « (simNBR); * Copy~(nbits « -simNBR)
nbits « (ZERO) - t;

* creoate source field descriptor
SrcField: t « LSH[srcStart, 4];
srcFieldDescriptor « t;
t « (nbits) - 1;
srcFieldDescriptor ¢ (srcfieldDescriptor) OR t;

* load the source field
CYCLECONTROL esrcFieldDescriptor;
t « RF[srcWord];
srcWord « t; I -

* create destination field descriptor
t « LSH[destStart, 4]; N
destFieldDescriptor « t;
t « (nbits) - 1;
destFieldDescriptor « (destFieldDescriptor) OR t; *

* saet up mask
aliOnes «(ZERO) - 1;
destMask « 0C;
CYCLECONTROL «destFieldDescriptor;
t « WFA[allOnes]:
destMask « WFB[(destMask) OR (t)];

* align source with destination
tmpWord « 0C;
CYCLECONTROL «destFieldDescriptor;
t « WFA[srcWord]:
tmpWord « WFB[(tmpWord) OR (t)]:
t « (tmpWord); * Copy (srcWord « tmpWord)
srcWord « t;

* set source background bits if required
LU « (simMaskFiliSrc);

GOTO[ClearDBit, ALU # 0]; * go to ClearDBit if source background bits do not
o * need to be set
t « (destMask); * set source background bits

srcWord « (srcWord) OR NOT t;

* clear destination bits if required

ClearD8it: LU « (MaskDest);
GOTO[Perform, ALU = 0]; * go to Perform if destination bits do not need
* to be cleared
t « (destMask); * clear destination bits
destWord « (destWord) AND NOT t;
Perform: t ¢ (srcWord); - * perforii~the operation
destWord « (destWord) SALUFOP t; "~ . =--

* stuff result into correct destination register
t « LDF[simDB, 12, 2];
tmpWord « t; -
LU « (tmpWord);

GOTO{TrySimD1, ALU # 0]; * go to TrySimD1 if the correct dest. reg. is not
.. * simDest0 .
t « (destWord); * Copy (simDest0 « destWord)
simDest0 « t;
GOTO[IncBitCnt];
TrySimD1: LU « (tmpWord) - (1C): B}
, GOTO[TrySimD2, ALU # 0]; -~ % go to TrySimD2 if the correct dest. reg. is not
' : * simDestl

t « (destWord); * Copy (simDestl « destWord)
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simDestl « t;
GOTO[IncBitCnt];

TrySimD2: LU « (tmpWord) - (2C);
GOTO[IsSimD3, ALU # 0]; * go to IsSimD3 if the correct dest. reg. is not simDest2
t « (destWord); * Copy (simDest2 « destWord)
simDest2 « t; .
GOTO[IncBitCnt];

IsSimD3: t « (destWord); * Copy (simDest3 « destWord)
simDest3 « t;

* {ncrement various bit counters
IncBitCnt: t « (nbits);
simSB « (simSB) + t;
simSB « LDF[simSB, 12, 6];
simDB « (simDB) + t;
simDB « LDF[simDB, 12, 6];
simNBR « (simNBR) + t;

* decide if finished or not
LU « (simNBR):;
GOTO[CheckSB, ALU # 0]: * go to CheckSB if simulated bitb1t MNBR did not finish
simResult « 1C, RETURN; * item done, return to main program

CheckSB: LU « (simSB);
GOTO[CheckDB, ALU # 0]; * go to CheckDB if simulated bitbit SB did not finish
LU « (simDB);
GOTO[SrcOut, ALU #0]: * go to SrcOut if simulated bitblt DB did mot finish
simResult « 2C, RETURN; * source and destination ram out, return to main program

SrcOut: simResult « 3C, RETURN; * source ran out, return to main program

CheckDB: LU ¢« (simDB);
GOTO[NotFinish, ALU # 0]: * go to NotFinish if simulated bitblt DB did not finish
simResult « 4C, RETURN; * destination ran out, return to main program

Notfinish: GOTO[SimB1tStart]; * not finished
RETURN;

end; * to end the MAIN routine



Before BitBLT Loop:

S8X 2 7
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After BitBLT Loop:
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The BitBLT innerloop transfers as much of one word as possible between the source
and destination buffers. This number is the minumum of (1) the number of bits required
- to reach the next source word boundary, (2) the number of bits required to reach
the next destination word boundary, and (3) the number of bits remaining in the
current item (-MNBR). This quantity is calculated by PROMS from the registers SB, DB,
and MNBR, and is loaded into the register MWX (precisely, MWX « min(...) -1) when BBFB
or BBFBX is executed. The BBFA f{mction (F1 =0) , feft-cycles and masks the source data
(trom R) in the cycler masker. The .{:ycle count is SBX - DBX, and the source mask extends
- from bits DBX to bit DBX + MWX. The diagram above illustrates the source and destination
words and the values of SBX and DBX before and after a single iteration of the BitBLT loop.
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EDBitBIt

BEGIN
\

InnerLoopCounters 0

Initialize program | MaxPassz2
LoopOn 20

go: <
start: y
I PassCount = O
I CLRM
XA 2123

Initialize random generator | CA = 33031
registers XA,CA,XB and CB| XB=012300
CB8=33037

bigLoop: /
I INC M | Display number of passes

’ Incrament the PassCount

ThentA: 4 Passed-EDBitBIt-Test:

no / MaxPass yes

reached?

BREAKPOINT END

L Increment XB by 1 J{

mainloop:
Repeat:

l Increment inner loop counter I
Subtest=0

16 bits inner loop counter \ ye | bigLoop | allow mouse hait
limit reached? pageO1i
\ SrcO =dest1 =simDest1 = XA
no CARRY = 17 Src1 = destO = simDest0 = XB
load source and Src2 = not XA

Src3 =not XB

destination registers, dest2 = simDest2 = 0

Calculate pseudorandom| XA =4005°*XA + CAmod 2**16

number XA and X8 XB=4005*XB + CBmod 2** 18 dest3 =simDest3=2177777
* DB and S8, DB=simDB = XA[6,8]
S8 =sim$SB = XA[0,6]
d - MNBR, SALUF and MNBR = simNBR = -(XB[10,7] + 1)
related bits SALUF = XB([0,10]

simOP = XB[2,6]
simMaskFillSrc = XB[0,1]

MaskDest = XB[1,1]
y
imutate a bitbit CALL SimBitBit
M page04
, : N
! h bitbl CALL BitBIt
nvoke hardware t pageoa
s |
Compare Result
page02
' XEROX D(0) PROGRAM NAME DOCUMENTATION FILE DESIGNER mev ToaTe —
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CompareResull:
SUBTEST1:

subTest =ﬂ

loopingon \ yes

Repeat

this test? /
———"LoopOn = subtest?

no

y

simula

(

hardware loop count =

tor’s loop count?

SUBTEST2y

S

loopCount =

Error1:
no

PageO1

C

BREAKPOINT]
Repeat

yes

ubTest = 2

fooping on_\ ves

this test? .
——'LoopQOn = subtest?
no

simbLoopCount?

reaso

(

existed the
samae as the simulator?

n for hardware
loop is the

SUBTESTS,;

s

Result = simResult?

PageO1

0

Error2:
>—"°_;|—BREAKPO|N'1-"|

Repeat

yes

ubTest = a

looping on—\ yes
this tast? /
r——' LoopOn = subtest?

no

1st

the

(

destination

word of the hardware
quacword matches
simulated equivalent?

SUBTEST4:)Yes

ubTest = 3

S

DestO = simDest0?

PageO1

i

Error3:
>MB-REAKPOIN-T-|

Repeat

looping ov;_\ yes

this test? /
L

oopOn = subtest?
no

(

2nd word of the hardware
destination quadword matches
the simulated equivalent?

(o]

SQUBTESTS:

S

.

Destt =simDest1?

i

PageO1

i

Error4d:

>~ BREAKPOINT
Repeat

yes
A

ubTest = a

0

PageO1

3rd word of the hardware

yes Dest2 = simDest2?

SUBTESTG6:

subTest = 8

y

looping on ves

Error5:

s —
: destination quadword matches LS BREAKPOINT
the simulated equivalent? |

Repeat
PageO1

i

this test?

/.

oopOn = subtest?

no
y

4th word of the hardware

yes Dest3 = simDest3?

SUBTEST7:
‘ subTest = 7

looping on yes

Error6:
no
destination quadword matches 1
the simulated equivalent?

BREAKPOINT |

Repeat '
PageO1

1

this test?

A

oopOn = subtest?
no
y

?
yes MNEBR = simNBR?

SUBTEST10:

subTest = 10 |
yes

y

X Error7:
the hardware register MNBR no
contains the expected value >4 BREAKPOINT l
simNBR)?

Repeat
PageO1

i

fooping on
this test?

/

oopOn = subtest?

SUBTEST11:}Y*®
subTest = 11

looping on yes

DBSB[12,6] = simSB?

no
the hardware reglsterss\ Erro”or—:

<co(nta|ns ;he expected value jumis { BREAK POIN?I
simSB)?

Repeat
PageO1

i

this test?

/LoopOn = subtest?

no

y

the hardware register DB
contains the expected value
(simDB)?

Errort1: . .
HREAKPOINT

ED

Diagnostic

: ' . DBSB[4,6] = simDB? Repeat
looping on—\ yes TheEnd: yes Page01
this test? mainloop

-n-o— LoopOn = subtest? : Page01 >
XEROX D(o) PROGRAM NAME DOCUMENTATION FILE DESIGNER REV | DATE PAGE
EDBitBIt EDBIitBIt02.sil Camellia Chan 1 |12/05/79 02




MB=0

Subroutine

BitBit

invoke hardware bitbit

LlnltlauzoloopCount l LoopCount 20

no / destination bits \ yes

DontMaskDesﬁniﬂon:

MBa1

Veed to be cleared? /

MaskTheDestination:

l initialize internal bitbit registers l BBFB R

Y

BBLoopO: \

I Initialize Internal bitbit registers IBBFB

BBLoop1:

l increment LoopCount l LoopCount = LoopCount + 1, AT[BB0,07]

Combine destination
bit with source data

dispatch basedon

DB[destO] = (BBFBX[DB[dest0]])
SALUFOP

(BBFA[SB[src0]] or (1)

BBFill Source:

Result = fillSource RETURN,AT[BBO,05]

Fncrement LoopCount ' LoopCount = LoopCount + 1, AT[BB1,07}

clear the destination
bits, then combine
them with source data

DB[dest0] = (BBFB[DB([dest0]])
SALUFOP

(BBFA[SB(src0]] or(t)

dispatch based on

BBFill Sourcet:
Result = fillSource,RETURN,AT[BB1,05]

BBFiliDestO: BBFillDest1:
the values of SB, Result = fillDaest, RETURN,AT[BB0,06] the values ot SB, Raesult = tillDest,RETURN,AT[BB1,06]
BBFilIBothO: BBFillBotht:
DB, and MNBR Result = tiliBoth ,RETURN,AT([B8B0,04]} DB, and MNBR Result = filiBoth, RETURN,AT[BB1,04]
BBlitemDoneO: BBltemDone1:
Resuit =itemDone,RETURN,AT[8B0,03} Result = itemDone, RETURN,AT[B88B1,03]
A\
I XEROX I D(o) PROGRAM NAME DOCUMENTATION FILE DESIGNER REV | DATE PAGE
cn Niamaactin EDBitBIt EDBIitBIt03.sil Camellia Chan 1 ]12/705/79 03




Subroutine

SimBitBIt

I simLoopCount =0 I

SimBitStart:\,

simulate a BitBIt

CalSrcBit:

I increment simLoopCount by 1 I

‘based on simS8B

get correct source word,

Calculate actual source
bit related values

i

get correct destination
word, based on simDB

CalDstBit:

bit related values

Calculate actual destination

srcStart =simSB8[14,4]
srcBitsToGo = -grcStart + 20

destStart =simDB[14,4]
destBitsToGo = -destStart + 20

destination register

Stuff result into correct

IncBitCnt:

Increment various
bit counters

t = nbits

simSB = (simSB) + t
simSB = LDF[simSB,12,6]
simDB = (simDB) + t
simDB = LDF{simDB,12,6]
simNBR = (simNBR) + t

simulated bithit \ yes

item done

MNBR flnished’?/

sImNBR = 0?
CheckSB:

no

simulated bitblt
SB finished?

simSB = 0?

SrcOut:

no

simulated bitbit

RETURN

simResult = 1

source and destination
yes ran out

no

DB finished? /
sl ? L. E l U I “l I simResul
mDB=0 ault

l source ran out ] simResult=3

|_RETURN I

CheckDB:

simulated bitbit \ yes

J destination ran out

simResuit=4

DB finished? )
RETURN
no simDB = 0?
Calculate number of bits NotFinish:
%o next)word boundary .
or end .
. SimBItStart
page 04
‘ield:
Iireate source field descriptor | scrFieldDescriptor=
LSH([srcStart,4] or (nbits-1) l RETURN
CYCLECONTROL = srcFieldDescriptor
l load the source field l srcWord = RF[scrWord]
[C reate destination field descriptor l destFieldDescriptor = LSH[destStart,4] or (nbits-1)
aliOnes = (ZERO)-1
t Set up mask CYCLECONTROL = destFieldDescriptor
e destMask = WFB[(0) or WFA[allOnes]]
. N CYCLECONTROL = destFieidDescriptor
[ 2tian source witn destination | SYCLECO WFB[(0) or WFA([sreWord]]
yes
simMaskFillSre = 0? set source background bits I srcWord = (srcWord) OR NOT (destMask)
no
ClearDBit:
MaskDest = 0? clear destination bits I destWord = (destWord) AND NOT (destMask)
Perform: e ' .
perform the operation I destWord = (destWord) SALUFOP (srcWord)
%
XEROX D{(0) PROGRAM NAME DOCUMENTATION FILE DESIGNER REV | DATE PAGE
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‘ARITY
CY¥CLECOMTROL
FLRREG
PIFRER
QRREG
ZBREG
MMBR

23 THP
STHP
*ALURESULT
+*TALUF

T 21
AATOVA

TRC 2@

B
1

2
377

733
3

- - o
AN

cALLER  ILC@+7321

*PYGE
*EPE
YEPCTASH
“O1A

STADR

1
ek
18
B0+1
4

Loaded: EDBITBLT

Step at @30

- -y

Exit Boot Run-Prog Fead-Cmdss Bre
25 Continue Logd LdSyms Compare

Yirtual

BF at

REWISION
EUN=-TIME
FASSCOUNT
MAMXPR2Q

SUBTEST

DEZTE
SIMDEST®
CE3T1
SIMDESTL
QEZTZ
SIMDEST2
DESTS
SIMDESTS
LOORCOUNT
SIMLOORPCOUNT
RESULT
SIMRESULT
MMER
SIMMBR

SRR

ak
Te

COMM-ERA
COMM-EFR1
COMM-ERZ
BQAT-ERR

[SN
DOl SV IDOORE S o

~SBREG
SIMSE
OBRER
SINMDB

DI O I oSO o )

)

SRCA
SRCL
SRC2

SRC3

)
F =y
(2]

] l':!) [N Ol I )

o
X

LOQPON

*EOOTREAION
MEMSYMNOROME

X

DOUN)

=0

UnBreak ClrAddedfBPd C1ra118P: ShowBPs Ba
gt-411 Test Qump Show-Cmds Write-Cads .



EDBitB1t.d1s 13-Mar-80 11:09:40 Page 1

MicroD 8.5 (0S 16) of April 27, 1979
at 12-Dec-79 14:20:40

microd.run edbitbit

edbithl1t.DIB 457b instructions written 12-Dec-79 14:19:21
Total of 457b instructions

Checking for errors...
Linking...
Building allocation 1ists...
Assigning locations...
457b instructions in rings involving ONPAGE or AT
Reloading binaries...
Checking assignment...
Writing .MB file...
Writing listing...

IM:
Imag Real Wo W1 W2 Symbol

edbitb1t.DIB:

0 456 32020 101057 12 GO START
1 627 T 47 7054 2 (+1)

2 626 30005 107052 12  (+2)

3 625 30320 101050 12  (+3)

4 624 30001 123047 6 (+4)

5 623 30323 115044 6  (+5)

6 622 32014 101043 2 (+8)

7 621 32321 111041 2 (+7)

10 620 30001 137037 16  (+10)
11 617 30323 115006 14  (+11)
12 403 47 5035 2 BIGLOOP
13 616 33050 165033 12  (+1)

14 615 33450 25030 16  (+2)

15 614 50 24200 0 (+3)

16 b 401 60 25134 0 PASSED-EDBITBLT-TEST
17 400 33050 125027 2 THEN1A
20 613 33050 125025 6 MAINLOOP
21 612 50 24007 0  (+1)
22 402 30150 65022 12  (+2)
23 611 31174 45021 12 (+3)
24 610 31174 67017 12 (+4)
26 607 31150 65015 6 (+5)
26 606 30050 125013 12  (+8)

27 605 32150 65011 2  (+7)
30 604 33174 45006 2  (+10)
31 603 33174 67005 2  (+11)

* 32 602 31150 65003 16  (+12)
33 601 32050 125001 2  (+13)
34 600 36020 101131 0- REPEAT
35 454 50 25336 0 (+1)
36 457 30150 66400 10  (+2)
37 455 16050 125032 1  (+3)
40 515 16876 101031 11  (+4)
41 514 20050 125027 5 (+5)
42 513 10050 125024 5 (+6)
43 512 32150 65022 1 (+7)
44 511 16050 125021 5 (+10)
45 510 16676 101017 15  (+11)
46 507 20050 125015 1  (+12)
47 506 10050 125013 1  (+13)
50 505 20020 101010 11  (+14)
51 504 10020 101007 11  (+15)
52 503 21376 101004 15 (+18)
53 502 11376 101002 15  (+17) - :
54 501 30164 71001 11 — (+20)
§5 500 26050 125177 4  (+21)
56 477 26150 15174 4  (+22)
57 476 30164 55173 10  (+23)

60 475 140650 125171 14  (+24)
61 474 14150 13166 14  (+25)



EDBitB1t.dls

62

63

64

66

66

67

70

71

72

73

74

75

76

77
100
101
102
103
104
105
106
107
110
111
112
113
114
115
116
117
120
121
122
123
124
125
126
127
130
131
132
133
134
135
136
137
140
141
142
143
144
145
146
147
150
151
152
153
154
155
156
167
160
161
162
163
164
165
166
167
170
171
172
173
174
175

473
472
471
470
487
466
465
464
483
462
461

' 460

452
453
450
451
520
517
516
444
445
525
524
447
448
523
522
521
440
441
632
531
443
442
530
527
526
434
435
537
536
437
436
535
534
533
430
431
544
543
433
432
542
541
540
424
425
551
550
427
426
547
546
545
420
421
556
555
423
422
554
553
652
414
416
563

33065
13476
12150
32165

50
32164
12060
32160
12050
32160
24050

45

50
36000
36150
35450

50

50
10150
21450

50

50
36000
36150
35450

50

50
66150
13450

63165
101163
27160
87157
23164
61153
125160
41147
125145
43143
125140
5125
25327
5120
25311
103040
65037
25036
24111
25001
66052
25060
24114
25001
105046
66045
25042
24100
25001
650656
25063
24105
25001
107060
65057
250656
24070
25001
65077
25074
24075
25001
111073
65070
25066
24061
25001
65111
25106
24064
25001
113104
65103
25101
24051
25001
65122
25121
24064
25001
115116
65114
25113
24040
25001
65134
25132
24045
25001
117130
66127

25126.

24031
25001
41147
25146

13-Mar-80 11:09:40
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[

- -

- - - - -

> -
[l %]

(+28)
(+27)
(+30)
(+31)
(+32)
(+33)
(+34)
(+36)
(+36)
(+37)
(+40)
(+41)
(+42)
(+43)
(+44)
COMPARERESULT SUBTEST1
(+1)
(+2)
(+3)
(+4)
(+5)
(+8)
(+7)
ERROR1
SUBTEST2
(+1)
(+2)
(+3)
(+4)
(+5)
(+8)
(+7)
ERROR2
SUBTEST3
(+1)
(+2)
(+3)
(+4)
(+5)
(+6)
(+7)

_ERROR3

SUBTEST4
(+1)
(+2)
(+3)
(+4)
(+6)
(+8)
(+7)

ERROR4

SUBTESTS
(+1)
(+2)
(+3)
(+4)
(+6)
(+8)
(+7)

ERRORS

SUBTEST6
(+1)
(+2)
(+3)
(+4)
(+6)
(+8)
(*+7)

ERRORSG

SUBTEST?
(+1)
(+2)
(+3)
(+4)
(+5)
(+8)

Page

2



EDB1itB1

176
177 b
200
201
202
203
204
205
206
207
210
211
212 b
213
214
215
216
217
220
221
222
223
224
225 b
226
227
230
231
232
233
234
235
236
237
240
241
242
243
244
245
246
247
250
251
252
253
254
255
2586
257
260
261
262
263
264
265
266
287
270
271
272
273
274
275
276
277
300
301
302
303
304
305
308
307
310
n

t.dls

562
417
416
6561
560
587
406
407
577
578
575
574
413
412
573
572
571
410
411
670
567
566
5656
405
404
564
1044
1051
1042
1207
1046
1045
01205
@1206
Q1204
@1203
1043
81307
1050
1047
@1305
@13086
@1304
@1303
1052
1053
1220
1217
1216
1216
1214
1040
1213
1212
1041
1056
1036
1055
1054
1037
1061
1034
1060
1067
1035
1062
1211
1210
1202
1201
1200
1177
1176
1175
1032
1174

50 24034

50 25001
36000 121142
36150 65141
35450 25137
60 24016

50 25001
64150 41176
2060 125174
21656 41173
154560 26171
50 24025

50 25001
36000 123167
36160 651865
35460 25162
50 24020

50 25001
64150 41161
2050 126156
2164 651558
27450 25153
60 24010

60 25001

45 3150

50 25026
24020 101122
50 24706

52 25017
25050 125114
56340 41112
61755 126616
26000 107401
26000 111400
26000 105400
26000 103400
52 25016
25060 125121
56340 41117
61752 125616
26000 107401
26000 111400
26000 105400
26000 103400
50 25401

12020 101040

13050 125037
14161 65035
2050 125033
2150 25030
50 24100
16150 65027
50 125024

50 25023
3400 3135
50 24075
16150 65132
50 125130

50 25023
3400 5142
50 24070
16150 65140
50 125136

50 25023
16150 65144
50 125022
14163 63020
.. 50 125004
1476 101002
1101 101001
26161 65176
2050 125175
2150 25173
50 24084
10150 ‘65170
24050 125187

13-Mar-80 11:09:40
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(+7)
ERROR7
SUBTEST10

(+1)

C(+2)
©(+3)

(+4)
(+6)

(+7)

(+10) =
(+11)
ERROR10
SUBTEST11

(+1)

(+2)

(+3)

(+4)

(+6)

(+6)

(+7)

(+10)

(+11)
ERROR11
THEEND

(+1)
BITBLT

(+1) )
DONTMASKDESTINATION
BBLOOPO

(+1)

+2)
BBFILLSQURCEQ
BBFILLDESTO
BBFILLBOTHO
BBITEMDONEO
MASKTHEDESTINATION
88LOOPL

(+1)

(+2)
BBFILLSOURCE1
BBFILLDEST1
BBFILLBOTH1
BBITEMDONE1L

(+1)
SIMBITBLT
SIMBLTSTART

(+1)
(+2)
(+3)
(+4)
(+5)
(+6)
(+7)
TRYSRC1
(+1)
(+2)

+3)

+4) B
TRYSRC2 B
(+1) - ST e
(+2) -

(+3)

(+4) -
ISSRC3

+1
CALSRCBIT

(+1)

(+2)

(+3)

(+4)

(+5)

(+6)

(+7) T

(+10)

(+11)

Page

3



EDBitB1t.dls

312 1173
313 1033
314 1065
315 1030
316 1064
317 1063
320 1031
321 1070
322 1028
323 1067
324 1066
325 1027
326 1071
327 1172
330 1171
331 1170
332 1167
333 1166
334 1165
336 1164
336 1024
337 1163
340 1162
341 1025
342 1072
343 1161
344 1160
345 1167
346 1002
347 1156
350 1003
351 1155
352 1154
353 11563
354 1152
355 1151
3566 1150
357 1147
360 1146
361 1148
362 1144
363 1143
364 1142
365 1141
366 1140
367 1137
370 1136
371 1135
372 1134
373 1133
374 1132
375 1131
376 1130
377 1127
400 1004
401 1126
402 1005
403 1125
404 1023
405 1073
406 1022
407 1124
410 1123
411 1122
412 1121
413 1120
414 1020
415 1117
416 1116
417 1021
420 1076
421 1016
422 1075
423 1074
424 1017
425 1101

50
3400
60
10150
24060
50
3400
50
10150
24060
50
10150
24050
26163
22050
23476
23101
22150
1450
60
22160
24050
50
150
24050
24160
13160
50
12150
25476
174
50
25350
350
150
154
50
22174
22050
25350
22350
37376
22020
22150
36151
22353
2020
22150
161
2353
2150
50
12150
50
22150
650
24150
50
22150
24550
150
25750
26161
2050
2150
50
24150
10050
50
3400
50
24150
10050
50
3400
50

25165
3153
24061
65151
126147
25165
5160
24054
651567
125156
25165
65163
125164
63163
125161
101156
101156
65153
251560
24250
65147
125145
25142
65164
125143
65141
25137
242056
65134
101006
51133
125130
65127
125124
11123
65120
125116
511156
125112
65111
1251086
101105
101102
11101
65076
125075
101073
11071
65066
1250856
65062
125060
25067
24010
650565
125013
25062
24045
65166
125045
65061
125047
65044
125042
25041
24040
65037
125034
25032
3174
24034
65173
125171
25032
5003
24031

13-Mar-80 11:09:40
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(+12)
TRYDEST1
(+1)
(+2)
(+3)
(+4)
TRYDEST2
(+1)
(+2)
(+3)
(+4)
ISDEST3
(+1
CALDSTBIT
(+1)
(+2)
(+3)
(+4)
(+5)
(+6)
(+7)
(+10)
(+11)
GETSRCBIT
(+1)
THENNBR
(+1)
(+2)
(+3)
(+4)
SRCFIELD
(*+1)
(+2)
(+3)
(+4)
(+5)
(+6)
(+7)
(+10)
(+11)
(+12)
(+13)
(+14)
(+186)
(+18)
(+17)
(+20)
(+21)
(+22)
(+23)
(+24)
(+25)
(+26)
(+27)
(+30)
(+31)
CLEARDBIT
(+1)
(*+2)
(+3)
PERFORM
(+1)
(+2)
(+3)
(+4)
(+5)
(+6)
(+7)
(+10)
"TRYSIMD1 -

= (+1)

(+2)
(+3)
(+4)
TRYSIMD2
(+1)

Page

4



EDBitB1t.dls

426 1014
427 1100
430 1077
431 1015
432 1102
433 1115
434 1114
435 1113
436 1112
437 1111
440 1110
441 1107
432 1106
443 1012
444 1013
445 1105
446 1006
447 1103
450 1010
451 1011
452 1007
453 1104
454 1000
455 1001
456 1221

Page 400: 230
Page 1000: 227

RM:

on

1

13-Mar-80 11:09:40 -

24150 65001 1  (+2)
10050 125177 10  (+3)
50 25032 1 (+4)
24150 65004 1 ISSIMD3
10060 125032 15  (+1)
24150 65031 16 INCBITCNT
15160 125027 15  (+1)
14165 101025 15  (+2)
27160 126022 6§ (+3)
26165 101020 5 (+4)
13150 125016 11  (+5)
12150 25016 11  (+8)
50 24026 0 (+7)
14000 103400 10 (+10)
14160 25012 15 CHECKSB
50 24016 0  (+1)
26150 26006 5  (+2)
50 24020 0 (+3)
14000 105400 10  (+4)
14000 107401 10 SRCOUT
26150 26011 5 CHECKDB
60 24001 0 (+1)
14000 111400 10  (+2)
50 25040 2 NOTFINISH
50 25401 0 (+1)

locations used, 150 free
locations used, 151 free

CA

XA

cB

X8
INNERLOOPCOUNTER
PASSCOUNT
MAXPASS

LOOPON

SUBTEST
ALLONES

DESTO

DEST1

DEST2

DEST3
DESTBITSTOGO
DESTFIELDDESCRIPTOR
DESTMASK
DESTSTART
DESTWORD
LOOPCOUNT
MASKDEST

NBITS

RESULT

SIMD8

SIMDESTO
SIMDEST1
SIMDEST2
SIMDEST3
SIMLOOPCOUNT
SIMMASKFILLSRC
SIMNBR

SIMOP .
SIMRESULT
SIMSB

SRCoO

SRC1

.SRC2

SRC3 ' ‘
SRCBITSTOGO
SRCFIELDDESCRIPTOR
SRCSTART
SRCWORD

T™P

TMPWORD
REVISION

Page

5



EDBitB1t.dls 13-Mar-80 11:09:40 . Page 6

67 14 RUN-TIME
70 RLC@ i
Time: 11 seconds; 0 error(s), 0 warning(s), 11504 words free



edbitbltliog.midas

1-Apr-80 15:22:31

.............................................................................................

Yer e vy

’

DI B B Y

;s EDBiLBTtLog . MIDAS @ Logger for TDBiILBIL program

By: C. Iseng

I A A A I I R A A I R I B R SR A A Y

E R I R A R I I R I I I R A I A A R A R R I I R R R R R I I

.start

.breakpoint

.notmybreak

.errorl

X AppendOutput EDBitBl1t.report;

X WriteMessage ~***#**%xsx% START EDBitBIt Test :
X WriteDT;

x wr1t9M955396 LA LRSS SR L S22 H

X Skip .continue;

X AppendOutput EDBitBlt.report;
A18 SkipNE ERROR1;
X Skip .errorl;

A18 SkipNE ERROR2;
X Skip .error2;

A18 SkipNE ERROR3;
X Skip .errord;

A18 SkipNE ERROR4;
X Skip .errord;

A18 SkipNE ERRORS;
X Skip .error5;

A18 SkipNE ERRORG;
X Skip .error8;

A18 SkipNE ERROR7;
X Skip .error7;

A18 SkipNE ERROR10:
X Skip .errorl0;
A18 SkipNE ERROR11;
X Skip .erroril;
A18 SkipNE PASSED-EDBITBLT-TEST:;
X Skip .passtest;

X AppendQutput EDBitBlt.report;
X WriteMessage *** FAllLed: Not at my breakpoint ~;

L X WriteMessage ' Parity =

~Fr®~ F~CXC- CE2C CC S

—rroe

-~

-

A0 Vvatl;
X WriteMessage;
X WriteMessage ~;

X WriteMessage ' CIA =
A18 val;

X WriteMessage;

X WriteMessage ~;

X WriteMessage ' CTASK =
A19 val;

X WriteMessage:

X WriteMessage ~;

X WriteMessage ' APCTASK =
Al17 val;

X WriteMessage:

X WriteMessage ~;

X WriteMessage ' APC = H
A16 val;

X WriteMessage;

X WriteMessage ~;

X WriteMessage ' TPC = H
A13 val;

X WriteMessage;

X WriteMessage ~;

X CloseOutput; -
X Exit; .

X WriteMessage *** FAIlLed: at my Breakpoint ~;
X WriteMessage *
X WriteMessage ' LoopCount = H
B14 val;

X WriteMessage;

.
’

LoopCount does not equal to

DR R R R

SimLoopCount ~;
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.bad

.error2

.errord

.errord

.errorb

.erroré

L
L

—reX

reor-

~r>or

—

[l Nl ol N ol ol ol ol el ol Nl o T al ol ol ol ol ol B ol ol e~ N ol ol ol ol o Ittt Rt o

r—r-rea’-~re

X WriteMessage ~;
X WriteMessage '
B15 val;

X WriteMessage;

X WriteMessage ~;

X WriteMessage ' SUBTEST =
B4 val;

X WriteMessage;

X WriteMessage ~;

SimLoopCount

X WriteMessage ' PASSCOUNT =

B2 val;
X WriteMessage;
X WriteMessage ~:

X Skip .continue;

WriteMessage *** FATLed:
WriteMessage *
WriteMessage ' Result =
B16 Val;

X WriteMessage;

X WriteMessage ~;

X WriteMessage ' SimResult
B17 vatl;

X WriteMessage;

X WriteMessage ~;

X BackSkip .bad;

> > >

X WriteMessage *** FATlLed:
X WriteMassage b

X WriteMassage ' Dest0 =
B6 val;

X WriteMessage;

X WriteMessage ~;

X WriteMessage ' SimDest0
87 vail;

X WriteMessage,

X VWriteMessage ~:

X BackSkip .bad:;

X WriteMessage *** FAllLed:
X WriteMessage *

X WriteMessage ' Destl =
B8 vat:

X WriteMessage;

X WriteMessage ~;

X WriteMessage ' SimDestl
B9 val;

X WriteMessage;

X WriteMessage ~;

X BackSkip .bad;

X WriteMessage *** FAIled:
X WriteMessage *

X WriteMessage ' Dest2 =
B10 Val;

X WriteMassage;

X WriteMessage ~;

X WriteMessage ' SimDest2
B11 val;

X WriteMessage;

X WriteMessage ~;

X BackSkip .bad;

X WriteMessage *** FAlled:
X, WriteMessage  *.

X WriteMessage ' Dest3d =
B12 Vval;

X WriteMessage;

X WriteMessage ~;

X WriteMessage ' SimDestd
B13 Val:

X WriteMessage;

X WriteMessage ~;

.
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»

at my Breakpoint ~;

Result does not equal to SimResult ~;

at my Breakpoint ~;

Dest0 does not equal to SimDest0 ~;

at my Breakpoint ~;

Destl does not equal to SimDestl ~;

at my Breakpoint ~;

Dest2 does not equal to SimDest2 ~;

at my Breakpoint ~;

Dest3 does not equal to SimDest3 ~;
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.error?

.errorld

.errorll

.passtest

.continue
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X BackSkip .bad;

X WriteMessage *** FAlled:
X WriteMessage *

X WriteMessage ' MNBR =
B18 val;

X WriteMessage;

X WriteMessage ~;

X WriteMessage ' SimNBR =
B19 val;

WriteMessage;
WriteMessage ~;
BackSkip .bad;

X WriteMessage *** FAlled:
X WriteMessage *

X WriteMessage ' SB = H
Cé val;

X WriteMessage;

X WriteMessage ~;

X WriteMessage ' SimSB =
C7 vat;

X WriteMessage;

X WriteMessage ~:

X BackSkip .bad;

X WriteMessage *** FAIled:
X WriteMessage hd

X WriteMessage ' DB = H
C8 val;

X WriteMessage:

X WriteMessage ~; .

X WriteMessage ' SimDB =
C9 val,;

X WriteMessage;

X WriteMessage ~;

X BackSkip .bad;

WriteDT;
WriteMessage
Skip .continue;

WriteMessage ~;
CloseQutput;
DisplayOn;

Confirm; '
TimeOut 10000000;
Continue;

Skip 2;

ShowError Program failed
BackSkip .notmybreak;
DisplayOff;

BackSkip .breakpoint;

DK D DD DK DK DD 2 DK X

WriteMessage ~--==-=-=-=---
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at my RBreakpoint ~;

MNBR does not equal to SimNBR ~;

at my Breakpoint ~;
SB does not equal to SimSB ~;

at my Breakpoint ~;
DB does not equal to SimDB ~;

- PASSed EDBitB1t Test :

to CONTINUE.;
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A19 Val 0
X Confirm
X Load EDBITBLT;

B0 Addr REVISION;
B1 Addr RUN-TIME;
B2 Addr PASSCOUNT;
B3 Addr MAXPASS;

B4 Addr SUBTEST;

6 Addr DESTO;

87 Addr SIMDESTO:
B8 Addre DEST1;

B9 Addr SIMDEST1;
B10 Addr DEST2:

Bt1 Addr SIMDEST2;
B12 Addr DEST3;

B13 Addr SIMDEST3;
B14 Addr LOOPCOUNT;
B15 Addr SIMLOOPCOUNT;
B16 Addr RESULT;
B17 Addr SIMRESULT;
818 Addr MNBR;

B19 Addr SIMNBR;

C6 Addr SBREG:
C7 Addr SIMSB;
C8 Addr DBREG;
C9 Addr SIMDB;
C12 Addr SRCO;
C13 Addr SRC1;
C14 Addr SRC2;
C15 Addr SRC3;
C18 Addr LOOPON;
X DisplayOn;

X TimeQut 10000
X SS GO

X Skip 1

X ShowError Single-step at GO hung

Page
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*** EDCSEx.mc : Control Store Exerciser microcode
b Purpose : This test exercises the control store as a 4K x 36 bit memory.
Only locations not occupied by the program or the kernel are exercised.
***  Minimum Hardware : Standard 4 CPU boards.
*xe Approximate Run Time : 30 seconds.
kel Written by : C. Thacker, Dec. 12, 1978
Added 1ink saving to writeCS and readCSX to save link
smashed by control store operations.
***  Modified by : T. Henning, Oct. 6, 1979
Standardize title page and code format.
»»&  Modified by : T. Henning, Oct. 15, 1979
Implement looping and standard labels.
b Modified by : T. Henning, Oct. 24, 1979

Added capability for all zeros, all ones, and checker patterns.
EA A AL A R R R R R R S R R R RS 2 R R R R RS R SR 22 R R R RS R E R R SR R RS R E R R RSS2 22 2 §
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*SubTest Description:

* SubTest 0: writes a data pattern into each location, reads the contents back
and compares them with what was written.

* SubTest 1: reads each location and compares them with what was written.

EEEE L ER R EE S E 2 R A R R R R R A R R R R R R R L R R R R R R A SRR R AR R RS AR SR R R R 2 R 2 2 2 2 0

*BreakPoints:

WORDOBAD: Word 0 of the Control Store read did not match word 0 written in SubTestO.
WORD1BAD: Word 1 of the Control Store read did not match word 1 written in SubTestO,
WORD2BAD: Word 2 of the Control Store read did not match word 2 written in SubTestO.
WORDOBADREAD: Word 0 of the Control Store read did not match word 0 in SubTestl.
WORD1BADREAD: Word 1 of the Control Store read did not match word 1 in SubTestl.
VORD2BADREAD: Word 2 of the Control Store read did not match word 2 in SubTestl.
Passed-LDCSEx-Test: Passed all tests, and all passeos.

* % # # * # »
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* ShortLoop Logic Analyzer Sync Points at Control Store address:
* \WORDOBAD: Control Store address 424 at TESTLOOPO.

* WORD1BAD: Control Store address 424 at TESTLOOPO.

* WORD2BAD: Control Store address 424 at TESTLOOPO.

* WORDOGBADREAD: Control Store address 464 at TESTLOOP1,

* VWORD1BADREAD: Control Store address 464 at TESTLOOP1.

* WORD2BADREAD: Control! Store address 464 at TESTLOOP1.
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*Special Reg. Definition:

* ShortLoop: At any breakpoint, the user has the choice of setting ShortlLoop to a 1 to
loop on the current test. During the short loop, the user can modify the address
and data to the Control Store at will by changing CurrentLoc and Wd0, Wdl, and Wd2.

1, the current test will loop repeatedly for trouble shooting
0, no looping in current test

* PatternChoice:

Bit 15 - all zeros pattern, enable by 1, disable by 0
Bit 14 - all ones pattern, enable by 1, disable by 0
Bit 13 - checker pattern, enable by 1, disable by 0
Bit 12 - random pattern, enable by 1, disable by 0

Example: PatternChoice=1 enables the all zeros pattern only
PatternChoice=2 enables the all ones pattern only
PatternChoice=4 enables the checker pattern only
PatternChoice=10 enables the random pattern only
PatternChoice=17 enables all four of the patterns
PatternChoice=11 enables the random and all zeros patterns

* LoopControl: bit 0 & 15 are used to control the type of looping
bit 0 bit 15 ‘

0 0 write/read VARYing data at ONE address

0 1 write/read VARYing data at ALL address

1 0 write & check CONSTANT data at ONE address
1 1 write/read CONSTANT data at ALL address

Note that if the address is not allowed to increment, the program will stay in the write loop
forever. Also, during the read loop, it is not sensible to have LoopControl.0 =1, since a
different value was written into each cell during the write pass.

.
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*Subroutine Description:
* FillBuf: places 2 16-bit patterns in WDO-1, and a 4 bit pattern in WD2.

The pattern may be all zeros, all ones, checker, or random,

depending on the value of CurrentPattern.
* Rand: produces a pseudo-random number in t & xa registers

by Xa « 4005*Xa + Ca mod 2**16.

- ReadCSX: reads control store location CurrentLoc into RDO-2.
* WriteCS: writes 3 words from WD0-2 to the control store at CurrentLoc.
BEREEXREES LR RAREENRAEEE X R BREEEBER RS REN R LR RERE RN R SRR SR E DR ERZENR R IR R R B R ERESEREREE
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*INITIALIZATION:

BUILTIN[INSERT,24];

INSERT[dGlang];

TITLE[Control Store Exarciser]; ° .

SET[ProgPage,1]; *program.is one page long

ONPAGE[ProgPage]; ' :

BEBEERE BN R-Reg]sters; SEEBEBRBRBE -~

RV[LowlLoc,20,ADD[LSHIFT[ProgPage,10],400]]; *first location tested - one beyond program page
RV[CurrentLoc,21]; *the current Control Store location involved
RV[HighLoc,22,6777]}; *last location tested - below kernel

RVL{RdO,23]; *3 word read buffer
RV[Rd1,24];

RV[Rd2,257;

RV{Wd0,26,177777]; *3 word write buffer

RV{Wd1,27,177777];
RV[Wd2,30,17];

RV[Md0,31,177777]; *3 word mask - 1's mean compare the bit
RV[Md1,32,177777]; :
RV[Md2,33,17];

RV[R1ink0,347; *subroutine return link

RV[Xxa,35,123]; *Random Number Generator (RNG) registers
RV[Ca,36,33031];

RV[SavedXa,37]:

RV[{PassCount,40,0];

RV[MaxPass,41,100];

RV[SubTest,42];

RV[Shortloop,43,0]; *Disable looping at program initialization
RV[LoopControl,44,1];

RV[PatternChoice,45,17]);*Enable all four pattern at program initialization

RV[PatternTry,46,1]; *Initialize to all zeros pattern
RV[CurrentPattern,47,1];*Initialize to all zeros pattern
RV[Ones,§0,1777777; *define ones to be 177777

RV[Checkerl1,51,125252]; *checker pattern register
RV[Checkear0,52,052525]; *checker pattern register

RV[Togg1e,53,0]; *checker toggle register
RV[Revision,54,17; *REVISION 1
RV[Run-Time,55,36]; *Run-Time is 36b or 30D seconds
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*+* MAIN routine:

start:

go: teXa; *save RNG
SavedXaet;
telowloc; *set address
CurrentLocet;

Again: t « (PatternTry) AND (177760C); *what pattern to use?
goto[WhatPattern,alu=0]; *axhausted all four pattern types?
PatternTry ¢ 1C; *yes, soelect the zero pattern again
call[Rand]; *process the (not very good) RNG
Toggle « 0C; *reset checker pattern toggle
PassCounte t «(PassCount)+1; *increment pass count
lu « (MaxPass) - (t);
goto[.+2, alu>=0]; *finished all passes?

Passed-EDCSEx-Test: PassCount « 0C, goto[start], breakpoint;
nop; .

WhatPattern: t « PatternChoice; *determine what pattern to use
t « (PatternTry) AND (t);
goto[NextPattern,alus0]; *do we want to use this pattern?

ThisPattern: CurrentPattern « t, goto[.+2]: *yes, use this pattern

NextPattern: PatternTry « LSH[PatternTry,1], goto[Again]; *no, try the next pattern

*SUBTEST 0

SubTest « 0C;

writeloop0: Call[Fill1Buf]:

writeloopl: nop;
TestLoopO: call[WriteCS]: *write data into Control Store
call[ReadCSX]; *read Control Store and store it in Rd0-2
t<Wd0, TASK; *allow mouse halt
t«(Rd0O) xor (t); *compare RA0 with Wd0 under mask MdO
ShortLoop « ShortLoop, gotof.+2,R EVEN]; *test for ShortLoop option

goto[TestLoop0]; *short loop selected
te(Md0) and (t);
goto[.+2,alu=0];

wordObad: breakpoint;

teWdl; *compare Rd1l with Wdl under mask Mdl
te(Rd1) xor (t):

ShortLoop « ShortLoop, goto[.+2,R EVEN]: *test for ShortLoop option
goto[TestLoop0]; *short loop selected

te«(Md1) and (t);
goto[.+2,alu=0];
wordlbad: breakpoint;

teWd2; *compare Rd2 with Wd2 under mask Md2
te(Rd2) xor (t);
ShortLoop ¢« ShortLoop, goto[.+2,R EVEN]; *test for ShortLoop option
goto[TestLoop0]; *short loop selected
te(Md2) and (t); .
gotof.+2,alu=0];

word2bad: breakpoint;
ShortLoop « ShortLoop, goto[.+2,R EVEN]; *test for ShortlLoop option
gotofTestLoop0]; *short loop selected

t « (LoopControl) and (1C);
Currentloc « t « (CurrentLoc)+(t); *done?
lue(HighLoc)-t;
goto[.+2, alu<0];
Tu « LoopControl, dbigoto[writeloopl,writeloop0,R<0]; .
*do not change data if LoopControi.0=1

teLowLoc; . *reset address
Currentloc « t;

t«SavedXa; I *rgset RNG
Xaet; . -

Toggle « 0C; *reset checker pattern toggle



EDCSex.mc . o 13-Mar-80 11:09:40 o : ‘ Page 5

*SUBTEST 1
SubTest « 1C;

readloopd: call[Fil1Buf]; *fi11 buffer

readloopl: nop; *odd-even placement constraints

Testloopl: cal1[ReadCSX]; *read Control Store and store it in Rd0-2
teWd0, TASK: *allow mouse halt
t«(Rd0) xor (t); *compare Rd0 with Wd0 under mask MdO
ShortLoop « ShortLoop, goto[.+2,R EVEN]; *test for ShortLoop option
goto[TestLoopl]; ‘ *short loop selected

te(Md0) and (t):
goto[.+2,alu=0];
wordObadRead: breakpoint;

tewdl; *compare Rdl with Wd1l under mask Md1l
te(Rdl) xor (t);

Shortloop « ShortLoop, goto[.+2,R EVEN]: *tost for ShortLoop option
goto[TestLoopl]; *short loop selected

te(Md1) and (t);
goto[.+2,alu=0];
wordlbadRead: breakpoint;

teWd2; *compare Rd2 with Wd2 under mask Md2
t+(Rd2) xor (t):

ShortLoop ¢ ShortLoop, goto[.+2,R EVEN]; *test for ShortLoop opticn
goto[TestlLoopl]; *short loop selected

t~(Md2) and (t):
goto[.+2,alu=0];
word2badRead: breakpoint;
ShortLoop « ShortLoop, goto[.+2,R EVEN]; *test for ShortLoop option
goto[TestlLoopl]; *short loop selected

t « (LoopControl) and (1C): '
CurrentLoc « t « (CurrentLoc)+(t); *done?
lue(HighLoc)-t;
goto[ .+2, alu<0];
lu « LoopControl, dblgoto{readloopl,readloop0,R<0];
*do not change data if LoopControl.0=1

PatternTry « LSH[PatternTry,1], goto[start]; *use the next pattern
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. puts pattern into Wd0, Wd1l, Wd2. The pattern depends on the value
. of CurrentPattern:
. CurrentPattern Wd0, Wdl wd2
hd 1 - 000000 00 A11 Zeros pattern
. 2 177777 17 A1l Ones pattern
hd 4 125262 12 Checker pattern
he or 1252525 or 05
* 10 random ~random Random pattern
Fi11Buf: usectask;

teapc&apctask;

R1inkOet;

t « (CurrentPattern) AND (1C);
goto[Trytl,alu=0];

Wd0 « 0C;

Wdl « 0C;

Wd2 « 0C, goto[Bottom];

t « (CurrentPattern) AND (2C);
goto[Try2,alu=0];

t « Ones;

Wd0 « t;

Wdl « t;

t « (Ones) AND (17C);

Wd2 « t, goto[Bottom];

t « (CurrentPattern) AND (4C);
goto{Try3,alu=0]:

Tryl:

Try2:

Toggle « Toggle, goto[Checker0l,

t « Checkerl;

Wdo « t;

Wdl e t;

t + (Checkerl) AND (17C);
Wd2 + t;

Toggle « (Toggle) + 1, goto[Bottom];
*0101010101010101

Checker01: t « CheckerQ;
Wd0 « t;
Wdl « t;
t « (Checker0) AND (17C);
Wd2 ¢ t;

Toggle « (Toggle) + 1, goto[Bottom];

Try3: t « (CurrentPattern) AND (10C);

goto[Bottom,alu=0];

call[Rand]:

WdOet;

callfRand];

Wdlet;

call[Rand];

Wd2et;

Wd2«(Wd2)and (17C);
apc&apctask«R1ink0;
return;

Bottom:

*want the zeros pattern?
*yaes, fill Wd0-2 with zeros pattern

*no, try the ones pattern
*want the ones pattern?
*yes, fill Wd0-2 with ones pattern

*no, try the checker pattern

*want the checker pattern?

R 00D]; *yes, fi11 Wd0-2 with checker pattern
*1010101010101010 pattern

*toggle checker pattern
pattern

*toggte checker pattern

*no, try the random pattern

*want the random pattern?

*yes, fill Wd0-2 with random pattern
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AEBERRBEE R SUBROUTINE: Rand RN BEBRS
-

he to produce a pseudo-random number in t & Xa reg.
. formula: Xa « 4005*Xa + ca mod 2**16
Rand: teXa;
t+(1sh[Xa,2])+(t); *te 5*Xa
te(1sh{Xa,13])+(t); *t+4005*Xa
te(Ca)+t;

Xaet,return;

ENEXBRRB R SUBROUTINE: Readcsx ERBEELERES

-
bd to read control store location CurrentLoc into RDO-2

ReadCSX: usectasky
teapc&apctask;
R1inkO«t;
t<ZERO; .
apc&apctaskeCurrentlLoc;
readCs;
tecsdata;

RdOet;

tel1C;

apclapctask « Curreatloc;
readCsS;

tecsdata;

Rdlet;

t«3C;

apc&apctask « Currentloc;

readCs;

tecsdata;

Rd2et;

Rd2«(LDF[Rd2,0,473); *control store bits come back in bits 0-3
apc&apctaskeR1ink0;

return;

LA R L LR L3 SUBROUTINE : Writecs AREEIRERERD

E ]
. to write 3 words from WD0-2 to the control store at Currentloc.

WriteCS: usectask;
t-apclapctask;
R1inkQet;
teWd2;

TueWwdo;
apc&apctask«~Currentloc;
writeCS0&2;

TueWdl;

* apc&apctask«CurrentLloc;
writeCS1;
apc&apctask«R1ink0;
return; )

end; *to end the MAIN routine



NextPattern:

EDCSEX

start:
0: I SavedXaa Xa
g Initialize registers | <500 TN wloe
LoopControl = 1

Again: /—;\
Exhausted all four \ yos

select next pattern J

PatternChoice s 17
PatternTry =1

|

\ patterntypes? /

no
WhatPattern:

yes

writeloopO \ _
page 02

passcount=0
Passed-EDCSEx1-Test: | greaAKPOINT '

> select zeros pattern I

{

CALL Rand
page 04

update random number I

v

no / is current pattern
s -
\jelected by user? l reset toggle for checker pattern l

v

increment pass count I

v

—"0<done with all passas?>

yes

D(0)
Diagnostic

PROGRAM NAME

DOCUMENTATION FILE

EDCSEx.mc EDCSExO1.sil

DESIGNER
TomH

REV ) DATE PAGE
enning 1 10/24/79 01




SubTest O

v

compare read data rd0 against
write data wdO under mask mdO

T=wd0
T=rdO XORT
T=mdOANDT

are they the same?

wordObad:

BREAKPOINT

— ——
T=0?
yes
writeloopO: put pattern CALL fillbuf & J
>{ Inwrite butfer Wd0-2| page 04
es ShortLoop
writeloop1: Selected?
nop
. no
SYNCis 424
TestLoopO: | wiitethedatainto | CALL writeCS T=wd1
= the control store page 05 compare read data rd1 against T=rd1 XORT
\l/ write data wd1 under mask md1 T=md1ANDT
'read Control Store CALL readCSX word1 ba—‘-j—: —— —
Into Rd0-2 page 05 are they the same? BREAKPOINT
J T=0?
I allow mouse hait l TASK yes
&
es ShortLoop
gg;’é:‘::: 0o = Selected?
’
no
compare read data rd2 against ;:::l%zXOR T
writedata wd2 under mask md2 T=md2 AND T
word2bad: .
are they the same? BREAKPOINT

increment address
it loopcontrol.15is on

v

Are we done with all \ yes

T =loopcontrol AND 1
currantioc z=current+ T

T=0?

yes

S

es ShortLoop

Selected?

no

control store Iocatlons?/

no

gurrentloc>highloc?

keep the same loopcontrol
data pattern? bit0=1?
co;\tstant P readloopO
attern
? no page 03
change
pattern

Reset registers

currentioc = lowloc
xa = savedxa
Toggle=0
SubTest= 1

Read the control store again.

SubTest = 1 will indicate read.

l XERoxl D(0) IPROGRAMNAME
—_— -- .. FDCSFY me

DOCUMENTATION FILE
EDCSEx02_sil

|

DESIGNER
Tom Hennina

REV
1

DATE
10/24/79

PAGE
02




[_—_:Su bTest 1 l \],
compare read data rd0 against ;f m%OXOR T
. ite data wdO under mask mdo -
readloopO: out pattern CALL fillbut wrea ° 0 T=mdOANDT
N -
>| inwrite bufferwd0-21 page 04 . wordObadRead:
N W
readioop1: = are they the same? BEEAKP_O’lNT
> |
yes T=07?
SYNC is 464 <
Testl.oopt: | ,cad controistore | CALL readCSX
> intordo-2 page 05 es / ShortLoop
\l’ Selected?
| allow mouse halt | TASK no
- compare read data rd1 against ;f ::1(’11)(0!% T
ShortLoop no write data wd1 under mask md1 T;md1 AND T

Selected?

are they the same?

word1 bi_c_iﬁiag_:_
BREAKPOINT

yes / ShortLoop

\ Selected?

no

compare read data rd2 against
write data wd2 under mask md2

T=wd2
T=rd2 XORT
T=md2 ANDT

are they the same?

word2badRead:

BREAKPOINT

yes T=0? -]-
)
s ShortLoop
Selected?
increment address T =loopcontrol AND 1
it loopcontrol.15is on currentioc = current + T no
. - - "\._"
Are we done with all\ yes - -
control store Iocauonsy
no currentloc>highloc? step to the next pattenrl
keep the same loopcontrot
?
constant data pattern? bit0o=1? tart
pattern star go determine the next
no page Ot pattern to use
change :
pattern
-
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SUBROUTINE

tillbut places 2 16-bit numberin Wd0O, Wd1
. and a 4 bit numberin Wd2, the patterns can
fillbuf be all zeros, all ones, checker, or random
depending upon the user’s choice

W
UseCTask
save return link l rlink0 = APC&ZAPCTASK

Want the
zeros pattern?

put zeros in
write buffer

no

Want the
ones pattesn?

put ones In
write bufter

Try2: ¢ CheckerO1:

put 1010...
in write butfer

Want the
checker pattern? 1010... pattern?

es

no no
put 0101... ~] toggie checker
in write butter . pattern

Try3:
Want the \ no
random pattern? /

yes CALL rand page 04

\ wd0 = xa

put 3 random patterns CALL rand page 04
into wdQ,wd1,wd2 wd1=xa

CALLrand page 04

wd2 =z xa
wd2 = wd2 AND 17

Lrestore return link I APC&APCTASK = rlink0

| RETURN |

" SUBROUTINE

rand produces a pseudorandom
numberxa=4005*xa+CA mod 2**16.

T=xa

T=LSH[xa,2]+T
calculate new random T=LSH[xa,13] +T

pattern based on old pattern T=CA+T

N :

s;ve new patternin xa ] xazT

I RETURN |
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SUBROUTINE

readCSX reads control store location
currentloc into Rd0-2

UseCTask

I save return link RIinkO = APC&APCTASK

!

read control store
and put data read
into RdO-2

v

Lrestore return link I APC&APCTASK =RIink0
RETURN

RdO = CSData0

Rd1 = CSDatat

Rd2 = CSData2
Rd2 = LDF[Rd2,0,4])

SUBROUTINE

writeCS writes 3 words
from WdQ-2 to the Control Store
at currentloc.

UseCTask

l savereturnlink | 016 APCRAPCTASK

!

write Wd0 and Wd2
into CS0 and CS1
at CurrentLoc

¥

write Wd 1 into CS1
at CurrentLoc

i

l restore return link I APC&APCTASK = RlinkO

IRETURNI
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FARITY
CYCLECONTROL
FORRER
FZFREG

CBEREG

LBREG

MMBR

SSTREP

ZTKP
SLURESULT
SALUF

T 28

AATOYS

TP 29
CALLER  ILCR+
FSIZE

AP

APCTAEK

CIA

CTaER

Loaded: EDCSEx

Evit Boot Fun-FProg Fead-Cnds Break UnBreak ClréddedBPs ClrA118FPz ShowBPs

54
377
B

7

5}
123
7]
TIIT
7EZ26
1
7a11
15
F0+1
5}

REWISTON
FUN-TINE
F&3SCOUNT
MaxPASSE
SUBTEST

Moo
Woo
FOB

MD1
Wo1l
FOl

MDZ
W2

rOZ

COMM-ERA 9
COMM-ERL ]
COMM-ER2 5]
BOOT-ERR s ]
BOQTREASON 46
MEMZYHDROME 178167

LowWLOC 160948
HIBHLOC 8777
CURRENTLOC A

LOQFCOMTROL

1
FATTERNCHOICE 17
SHORTLOOP @

Time: 88.19

Drp]
(]

23 Continue Load LdSyems Compare Test-817 Test Dump Show-Chds Write-Cmdsz

Virtual



EDCsex.dls 13-Mar-80 11:09:40 : o . Page 1

MicroD 8.6 (0S 16) of April 27, 1979
at 27-Nov-79 11:14:00

microd. run EDCSEx

EDCSEx.DIB 251b instructions .written 27-Nov-79 11:13:19
Total of 251b instructions

Checking for errors...
Linking...
Building allocation lists...
Assigning locations...
251b instructions in rings involving ONPAGE or AT
Reloading binaries...
Checking assignment...
Writing .MB file...
Writing listing...

IM:
Imag Real Wo W1 W2 Symbol
EDCSEx.DIB:
0 487 26150 65121 6 GO START
1 650 26050 125117 16 (+1)
2 647 20150 65115 2  (+2) '
3 646 20050 125113 6  (+3)
4 645 12217 41110 12 AGAIN
5 644 50 24174 O (+1)
6 477 12000 103165 10  (+2)
7 472 60 25224 1 (+3)
10 473 14020 101013 15 (+4)
11 505 11050 165010 1 (+5)
12 504 11450 25007 5  (+6)
13 503 50 24205 0 (+7)
14 b 403 10020 101156 0O PASSED-EDCSEX-TEST
15 402 50 25175 0 . (+1)
16 476 12150 65107 6 WHATPATTERN
17 643 12250 65104 12 (+1)
20 642 50 24160 0  (+2)
21 471 12060 125102 16 THISPATTERN
22 470 12174 103112 12 NEXTPATTERN
23 641 10020 101030 10  (+1)
24 414 50 25351 1 WRITELOOPO
25 415 50 25060 O WRITELOOP1
26 424 50 25301 2 TESTLOOPO
27 425 50 25250 2 (+1)
30 426 22150 65377 11 (+2)
31 577 20450 65400 14 (+3)
32 427 10150 124428 14 (+4)
33 413 50 25050 0 (+5)
34 412 24250 65175 5  (+8)
35 576 50 24045 0 (+7)
36 b 423 50 25044 0 WORDOBAD

37 422 22160 65172 15  (+1)
40 575 22450 65171 1 (+2)

41 574 10150 124423 14 (+3) ——
a2 411 50 25050 0 (+4)" S e,
43 410 24250 65167 11  (+5) g

a4 573 50 24040 0  (+6)

45 b 421 50 25041 0 WORD1BAD .

46 420 24150 65165 1  (+1)
47 572 22450 65162 5  (+2)
50 571 10150 124416 14  (+3)

51 407 . 50 25050 0 (+4)
52 406 24250 65160 15 (+5)
53 570 50 24034 0 (+8)
54 b 417 50 25035 0 WORD2BAD
55 416 10150 124413 14  (+1)
56 405 50 25050 0 (+2)

57 ,404 12200 43157 1 (+3) e
60 567 21150 165165 6§  (+4)
61 566 21450 25153 11 (+8)



EDCsex.d1s
62 565
63 454
64 455
65 532
66 531
67 530
70 527
71 526
72 430
73 431
74 464
75 465
76 525
77 466

100 441
101 440
102 524
103 463
104 462
106 523
106 522
107 437
110 436
111 521
112 461
113 460
114 520
115 517
116 435
117 434
120 516
121 457
122 456
123 433
124 432
125 515
126 514
127 513
130 400
131 401
132 564
133 563
134 562
135 561
136 560
137 451
140 536
141 535
142 450
143 557
144 447
145 542

* 146 541
147 540
150 537
151 446
152 556
153 445
154 442

155 547
156 546
157 545
160 544
161 543
162 443
163 554
164 553
165 552
166 551
167 550
170 444
171 555
172 501
173 502
174 414
175 475

50
12150
20150
20050
26150
26050
14020
10000

50

50

50
22150
20450
10150

50
24250

50

50
22150
22450
10150

50
24250

50

50
24150
22450
10150

50
24250

50

50
10150

50
12200
21150
21450

50
12150
12174

47
50150
26050
12200

50
22020
22020
24020
12200

50
14150
22050
22050
14200
24050
12200

50
14150
14150
22050
22050
14200
24050
15050
14150
22050
22050
14200
24050
15050
12200

50

50
22050

50
22050

24331
24431
65065
125063
65060
125066
101054
103060
253561
25151
25250
65262
66400
124503
25151
65060
24144
25145
65046
65045
124476
251561
65042
24141
25140
65040
65036
124473
25161
65034
24135
25134
124467
25151
43033
165031
25026
24200
24461
103157
27146
65144
125142
43140
24121
101074
101073
101001
46137
24114
66105
125103
125101
77076
126000
51134
24111
124507
65116
125114
125113
77110
125107
125001
65131
126127
125125
77123
125120
125001
61132
24000
25224
125170
25224
125124

13-Mar-80 11:09:40

[

——
NOrROOOUBO = OO

—
CODO H o

-
(=3 e )

11

11
15
15
10
14

(+6)
(+7)
(+10)
(+11)
(+12)
(+13)
(+14)
(+15)
READLOOPO
READLOOP1
TESTLOOPY
(+1)
(+2)
(+3)
(+4)
(+5)
(+6)
WORDOBADREAD
(+1)
(+2)
(+3)
(+4)
(+5)
(+8)
WORD1BADREAD
(+1)
(+2)
(+3)
(+4)
(+5)
(+6)
WORD2BADREAD
(+1)
(+2)
(+3)
(+4)
(+5)
(+6)
(+7)
(+10)
FILLBUF
(+1)
(+2)
(+3)
(+4)
(+5)
(+6)
(*+7)
TRY1
(+1)
(+2)
(+3)
(+4)
(+5)
(+6)
TRY2
(+1)
(+2)
(+3)
(+4)
(+5)
(+6)
(+7)
(+10)
CHECKERO1
(+1)
(+2)
(+3)
(+4)
(+6)

~“TRY3

(+1)
(+2)
(+3)
(+4)
(+5)

Page
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Pa

176
177
200
201
202
203
204
205
206
207
210
211
212
213
214
215
216
217
220
221
222
223
224
225
226
227
230
231
232
233
234
235
236
237
240
241
242
243
244
245
246
247
250

ge

RM:

20
22

452
453
533
500
534
512
511
510
507
506
624
623
622
621
620
617
616
615
614
613
612
611
610
607
606
606
604
603
602
601
600
640
637
636
6356
634
633
632
631
630
627
626
626

400: 251

1000
6777

177777
177777
17
177777
177777
17

123
33031

.0
100

0

1

17

1

1
177777
125252
52525
0

50
24050
24200
26147
50
26150
27174
27174
27150
26050
47
50150
26050
176
20147
47
54150
20050
0
20147
47
54150
22050
0
20147
47
54150
22050
22162
26147
50

47
50150
26050
24150
22150
20147
47
22150
20147
a7
26147
50

25224
125066
137001

21071

25401

65023

45020

67016

656014
125400

27047

650456
125043

41041

21037

36434

65033
125031

43026

21025

35423

65021
125017

47014

21013

35410

66006
126004
133003

21000

25401

27077

85075
125073

65070

25067

21064

31463

25060

21057

33454

21063

25401

ot

- - -

— - -
ONNOONONNPMNONONOOONIONNONONOADINONNON LR OGO O - -

-

13-Mar-80 11:09:40

locations used,

LOWLOC
CURRENTLOC
HIGHLOC

RDO
RD1
RD2
wDo
WDl
wD2
MDO
MD1
MD2

RLINKO

XA
CA

SAVEDXA
PASSCOUNT
MAXPASS
SUBTEST
.SHORTLOOP

LOOPCONTROL

PATTERNCHOICE
PATTERNTRY

CURRENTPATTERN

ONES

CHECKER1
CHECKERO
TOGGLE

(+8)
(+7)
(+10)
BOTTOM
(+1)
RAND
(+1)
(+2)
(+3)
(+4)
READCSX
(+1)
A{+2)
(+3)
(+4)
(+5)
(+6)
(+7)
(+10)
(+11)
(+12)
(+13)
(+14)
(+156)
(+16)
(+17)
(+20)
(+21)
(+22)
(+23)
(+24)
WRITECS
(+1)
(+2)
(+3)
(+4)
(+5)
(+6)
(+7)
(+10)
(+11)
(+12)
(+13)

127 free

Page

3
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54 1 REVISION
55 36 RUN-TIME
56 RLCO

Time: 8 seconds; 0 error(s), 0 warning(s), 11850 words free
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L I R I I I R B B R I I I I R I R B A A I I I I A A R I I A A A I A A I I TR A A IR A

{3 LDCSExLog MIDAS @ Logger for ENCSex program

HE By: C. Tseng Nov. 20 1979
.start L X AppendOutput tDCSEx.report;

L X WriteMessage ~***®s*3xxx  GTART EDCSEx Test :

L X WriteDT;

L x writemessage EE A EELELEEELE LS P H

L X Skip .continue;

.breakpoint L X AppendOutput EDCSEx.report;
L A18 SkipNEt WORDOBAD;

L X Skip .wordObad;

L A18 SkipNE WORDIBAD;

. X Skip .wordlbad;

L. A18 SkipNE WORD2BAD;

L X Skip .word2bad;

L. A18 SkipNL WORDOBADREAD:

. X Skip .wordObadread;

L A18 SkipNE WORDIBADREAD;

L X Skip .wordlbadread;

. A18 SkipNE WORD2BADREAD;

L X Skip .word2badread;

L A18 SkipNE PASSED-EDCSEX-TEST;
L X Skip .passtest;

.notmybreak L X AppendQutput EDCSEx.report;
L X WriteMessage *** FAIlLed: Mot at my breakpoint ~;

l. X WriteMessage ' Parity =
R A0 Val;

L X WriteMessage;

L X WriteMessage ~;

L X WriteMessage ' CIA =
R A18 val;

X YriteMessaye;

X WriteMessage ~;

—

X WriteMessage ' CTASK = ;
Al19 Val;

X WriteMessage;

X WriteMessage ~;

—— o

X WriteMessage ' APCTASK = ;
Al17 Val;

X WriteMessage;

X WriteMessage ~;

~— -

L X WriteMessage ' APC = H
R A16 Vat;

L X WriteMessage;

L X WriteMessage ~;

. X WriteMessage ' TPC = H
R A13 Val;

L X WriteMessage;

L X WriteMessage ~;

L X CloseQutput;
X

L Exit;
.wordObad . X WriteMessage *** FAlLed: at my Breakpoint ~;
X WriteMessage * WORD 0 Bad ~;
.bad X WriteMessage ' SUBTEST = B -

l

L

3

R B4 varv,
L X WriteMassage;-

L X WriteMessage ~;

L X WriteMessage ' CURRENTLOC = :
R C11 val;

L X WriteMessage;

L X WriteMessage ~;
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Page

I X WritceMessage ' PASSCOUNT = H
R 82 Vvai;
L X WriteMessage:
L. X WriteMessage ~;
L X Skip .continue;
.wordibad L X WriteMessage *** FAILed: at my Breakpoint ~;
L X WriteMessage * WORD 1 Bad ~;
L X BackSkip .bad:
.word2bad L X WriteMessaga *** fAIlLed: at my Breakpoint ~;
L X WriteMessage * WORD 2 Bad ~;
L X BackSkip .bad;
.wordObadread L X WriteMessage *** FAIlLed: at my Breakpoint ~;
L X WriteMessage * WORD 0 READ Bad ~;
L X BackSkip .bad;
.wordlbadread L X WriteMessage *** FAIlLed: at my Breakpoint ~;
L X WriteMessage * WORD t READ Bad ~;
L X BackSkip .bad;
.word2badread L X WriteMessage *** FAILed: at my Breakpoint ~;
L X WriteMessage * WORD 2 READ Bad ~;
L X BackSkip .bad;
.passtest L X WriteMessage ~------------ PASSed EDCSEx Test : ;
L X WriteDT;
L X WriteMessage  ---=--=-----=-=---. H
L X Skip .continue;
.continue L. X WriteMessage ~;
i. X CloseQutput;
L X DisplayOn;
L X Confirm;
L X TimeQut 10000000;
L X Continue;
L X Skip 2;
L X ShowError Program failed to CONTINUE.;
L X BackSkip .notmybreak;
L X DisplayOff;
L X BackSkip .breakpoint;
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[adl pll adi el i ool el el S

- ——

~— -

~

Al9 val 0
X Confirm
X load CDCSEx;

BO Addr REVISION
B1 Addr RUN-TIME
B2 Addr PASSCOUNT
B3 Addr MAXPASS
B4 Addr SUBTEST

B9 Addr MDO;

B10 Adde WDO;
B11 Addr RDO;
B13 Addr MD1;
B14 Adder WDL;
B15 Addr RD1;
B17 Addr MD2;
818 Addr WD2;
819 Addr RDZ;

C9 Addr LOWLOC; .
C10 Addr HIGHLOC;
Ci1 Addr CURRENTLOC;

C13 Addr LOOPCONTROL
Cl4 Addr PATTERNCHOICE
C15 Addr SHORTLOOP

DisplayOn;

TimeQut 10000

SS GO

Skip 1

ShowError Singlte-step stuck at GO

2K X > > X

Page

1
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%
#a%  sd%  sax  awx (DODiag>Rev-1>EDCym.mc Revision 1 Jan. 2, 1980  #»% s¥s %% ks
R EBRAEB VR L REBR R R LSRR LR E R BB R LR EE RSN E LS BB R RS S RS ARERB R AN R X BN B E SN EBE R R LRSI RSB RS
*** EDCym.mc: Cycler Masker Test microcode
*** Pyrpose: To Test all of the Cycler Masker functions except FixVA which is tested by EDTNF.mc
#** Minimum Hardware: Standard 4 CPU boards.
**% Approximate run time: 7 seconds.
*** Written by: Tom Horsley, December 30, 1977
*** Modified by: Bi11 Kennedy, February 22, 1978
To add control store parity.
*** Modified by: Bill Kennedy, March 2, 1978
To move code off of Page 0.
s** Modified by: Bill Kennedy, April 24, 1978
To add panel increments.
*** Modified by: Chuck Thacker, May 29, 1978
To improve readability.
Note: if the FIELD test is run before EDCym, then CYM2 1is useless,
since the only difference between it and EDCym is that CYM2 does not
use WFA and WFB to load the control store. Accordingly, CYM2 should be
eliminated from the set of tests.
*s* Modified by: Mike Spaur, January 14, 1980

To standardize documentation and install looping capabilities.
BRBEBEBREEERBPB R R RS LR NS EEREIR RS RSN AT SEE R SRR SRR R R B R SRR E R RS E AR B ESE R R R BRSNS R

LRI RS 3 S22 223 2 R 32222 R 22 R 2233 2222 222 R 22 R R 222222222 222222222 22222 2 222 2222 2 2 2 2 X X}
* SubTest Descriptions:

. SubTest0: Generate a random number that determines the Cycler Masker mode of
operation.

* SubTestl: Read the control store micro instruction at location 1100 and alter
the F1 and F2 fields so that they contain an 8 bit random number. Then
calculate the new parity bit and insert the new instruction back into
control store location 1100.

* SubTest2: Calculate what the result of the Cycler Masker operation should be
and save the answer in the "myResult" register:.

* SuhTest3: Allow the cycler masker to execute the control store instruction
at location 1100 and save the result in the "Result” register.

* SubTest4: Compare the result of the hardeware operation (SubTest3) to the
calculated result (SubTest2).

- SubTest5: Examine the contents of the APC to see if it is correct. SubTest5 is only
executed if the random F fields specify a dipatch type operation.

RSB R LB XX BE X BRI BB R EAEIS RS E R NR LSS EERE R R R RN EEPEER B R R RS R ERXREREZRER R L SRR R R R RN RN R

* BreakPoints:

- ResultBad: The hardware result of the Cycler Masker operation (Result) did not equal the
calculated result (myResult).

* APCBad: The contents of the APC (APCResult) did not equal the calculated result (myResult).

. Passed-EDCym-Test: Passed all tests, and all passes.

‘.*ﬂtlt;'l"#‘##‘t*“I*ll‘#t“#ttlt*a‘t‘#‘t‘t#‘t'.‘t‘i‘l“*“t.ﬁ't‘#*tl.i‘t#t.tlt"‘t‘ttt.‘.t‘!
* ShortLoop Logic Analizer Sync Points at Control Store address:

. ResulBad: Control Store address 1036
* APCBad: Control Store address 1036
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BBEERERRREEERAEER AR BN SR ER RSB EEE RS SR RRIREEREESE SRR EBEE RS EEB SR E AR R A SRS RRAE X EREBSREXRER SR BESS

* Special Register Definitions:

* ShortLoop: At any breakpoint the user has the option of changing the value of ShortLoop to 1,
which will cause Subtest3 to loop endlessly. If ShortLoop is a zero then the program
will proceed to the next test. -

. InnerLoopCounter: This register contains the number of passes through the mainloop.

The mainloop is simply the sum of all of the sub tests. When InnerLoopCounter = 2*+*16
all of the functions that are tested by EDCym have been tested exactly once.

. PassCount: This register displays the number of completed passes of the entire EDCym test
(2**16 iterations of the mainloop). Also, the contents of this register is the
octal equivaient of the Maintenance Pannel display.

* MaxPass: This register can be set by the user. It determines how many repetitions
of the entire EDCym test will be made.

hd XA: This test is driven by a sequence of 16-bit random numbers. In each iteration of the
mainloop, the random number is generated. The random number generator has been
constructed so that it produces each number in the range of [0-64K] once and only
once before repeating any number. Thus it is guaranteed to have exhausted all possible
combinations of the fields derived from it when InnerLoopCounter reaches 2**16.
XA[0:7] is used to define the Cycler Masker function through use of the F1 and F2
fields of the microinstruction. These fields are built up from XA as follows:

F1 = XA[0:3] E
F2 = XA[4:7] e

» Fnum: This register is used to Load the F1 & F2 fields. Fnum[0:7] = 0, and Fnum[10:17] = XA[0:7]
This register is then used to decide which Cycler Masker function has been defined.
There are six possible functions that are tested by the mainloop:

Fnum = 0 to 206 The Load Field function (LDFTest)
Fnum = 207 to 300 The Dispatch function (DispatchTest) - !
Fnum = 301 to 317 The LeftShift function (LSHTest)
Fnum = 320 to 336 The Left Cycle function (LCYTest)
Fnum = 337 The teft Hand Mask function (LHMaskTest)
Fnum = 340 The Zero function (ZeroTest) :
hd Operand: This is a random 16 bit word that is used to simulate the operation of the Cycler
Masker using adds and carries. Operand = XA + PassCount.

EEBEEXBEERX SRR RRREERB SRR R AR BERE NSRS E RS REI RGN R R TR AR BB REEBRR BT R AR RSB REE SRR RN

%
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BIRERNEBERR S AREEESEREEERSIVEESR AL ERREREE BB ES RN LSS SRR LS LSEERESRBE AR ARES B RV RSB B SRS R EREEERER B RS R

* INITIALIZATION:

BUILTIN[ INSERT, 24];
INSERT[DOLANG];

TITLE[CyclerMaskerTester];

SET[MainPage, 3];
SET[SubPagal, 1];
SET[SubPage2, 2];

sessxusss R_pggisters sesssssss

RV[PassCount,20,0];
Rv[MaxPass,21,2];

RV[InnerLoopCounter,22];

RV[Shortloop,23,0];
RV[SubTest,24];

13-Mar-80 11:09:40

Set page number for main part of program
Set page number for first sub-part of program
Set page number for first sub-part of program

number of passes of the EDCym test executed
number of times EDCym is to repeat before breakpointing
number of passes of the mainloop (subtests 0 to 5)

0 = continue on next test, 1 = loop on Subtest 3
current location of test

RV[CheckAPC,25]; * flag indicating whether the APC result is to be checked
RV[CA,26}; * used in random number generation, A*XA + CA

RV[(XA,271; * random number generated via A*XA + CA

RV[Fnum,30]; * current cycle mask function being tested
RV[Operand,31]; * word to be cycle masked

RV[NBits,32]; * number of bits to be cycled or shifted

RV[LeftBit,33]; * first bit of field to be operated on

RVIbitNum,k34]; * loop counter in simulated shifts

RV[CS0,38]; * temporary storage for first word of a control store location
RV[(CS1,36]; * temporary storage for second word of a control store location
RV[CS2,37]; * temporary storage for third word of a control store location
RV[CSP,4C]; * temporary register for control store parity calculations

*

RV[Address,41];

RV[LDFTest,42];
RV[DispatchTest,43];
RV[LSHTest,44];
RV[LCYTest,456];
RV[LHMaskTest,46];
RV[ZeroTest,47];

RV[myResult,60];
RV[Result,51];
RV[APCResult,52};

RV[StuffTmp,63];
v tmp,54];
RV[tmp2,65];
RV[tmp3,66];

RV[Revision,57,1]3;
RV{Run-Time,60,7];

* % R * ¥ &

* % #

* % % »

* #

location of CS instruction to be stuffed

number of times LDF test has been executed
number of times Dispatch test has been executed
number of times LSH test has been executed
number of times LCY test has been exsecuted
number of times LHMask test has been executed
number of times Zero test has been executed

result of simulated function
result of hardware function
contents of APC&APCTASK after test

used in the stuff operations
temporary register
temporary register
temporary register

current revision of EDCym
the octal number of seconds it takes
to complete two passes of the EDCym test

Page
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*** MAIN routine

ONPAGE[MainPage];
go:
start: XA « AND@[0377, 123]C;

XA

1

(XA) OR (AND@[177400, 123]C);

CA « AND@[0377, 33031]C:
CA « (CA) OR (AND@[177400, 33031]C);

CLEARMPANEL ;
InnerLoopCounter « 0C;
PassCount « 0C;

LDFTest « 0C;

DispatchTest « 0C;

LSHTest « 0C;

LCYTest « 0OC;

LHMaskTest « 0C;

ZeroTest « 0C;

Address « ANDB[0377, 11001]C;
Address « (Address) OR (AND@[177400, 1100]C);
GOTO[mainLoop];

bigLoop: INCMPANEL;
PassCount « (PassCount) + 1;
t « (MaxPass);
LU « (PassCount) - (t);
GOTO[Passed-EDCym-Test, ALU >s 0];
GOTO[mainLoop];

Passed-EDCym-Test: BREAKPQINT; ‘
PassCount « 0C;

**» SUBTEST 0
mainLoop:
SubTest « 0C;
CheckAPC « 0C;

InnerLoopCounter « (InnerLoopCounter) + 13
GOTO[bigLoop, CARRY];

t « XA; * This is the psuedo random number algorythm

t « (LSH[XA, 27) + t; * XA (new) = [ [ 4005 * XA(old) ] + CA ] modulo 2*%*16
t « (LSHEXA, 13]) + t;

t « (CA) + t;

XA ¢« t;

*** SUBTEST 1

Setvars: SubTest « 1C;
t « LDF[XA, 0, 10]:
Frum « t;

t « PassCount;
t - (XA) + t;
Operand « t;

t +« (Address); * yse CS2 for a temporary register until end
CS2 « t; . .

GetCS: .t « 0C; * These lines of code read the control store data
APCTASK&APC - (CSZ). " * at adress 1100 into the variables CS0,CS1 & (S2.
READCS; .

t « CSData;

CSO « t;

t « 1C;

APCTASK&APC « (CS2);
READCS;

t « CSData;

CS1 « t;

t « 3C;
APCTASK&APC « (CS2);
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READCS;

t « CSData;

€S2 « t;

CS2 « RSH[CS2, 14];

ChangeFields:
t « LDF[Fnum, 10, 4];
Tmp « t;

- * Extract the F1 field from Fnum

StuffTmp « ORG[LSHIFT[14, 4], SUB[4, 1]]C;

CYCLECONTROL « StuffTmp;
t « WFA[Tmp]:
CS0 « WFB[(CSO) OR t];

t « LDF[Fnum, 14, 4];
Tmp « t;

StuffTmp « OR@[LSHIFT[2, 4], SuB
CYCLECONTROL « StuffTmp;

t « WFA[Tmp];

CS1 « WFB[(CS1) OR t];

CalcPar: t « CSO;
CSP « t;
t « CS1;
CSP « t « (CSP) XOR (t);
t « (LDF[CS2,14,4]) XOR (t);
CSP « t « (LDF[CSP,0,10]) XOR (t
CSP « t « (LDF[CSP,10,4]) XOR (t
CSP « t « (LDF[CSP,14,2]) XOR (t
CSP « t « (LDF[CSP,16,1]) XNOR {(
t « (LDF[CSP,17,1]);
CS1 « (CS1) XOR (t);

WriteCS: t « (CS2);
LU « (CS0);
APCTASK&APC ¢ (Address);
WriteCS0&2;
LU « (CS1);
APCTASK&APC ¢« (Address);
WriteCS1;

LOADPAGE[SubPagel];
GOTOP[.+1];
ONPAGE[SubPagel];

*** SUBTEST2
SubTest2:
SubTest « 2C;
t « 207C;
LU « (Fpum) - (t);
GOTO[FnumGT206, ALU >= 0];

LU « (Fnum) - (20C);
GOTO[FnumGT017, ALU >= 0];

NBits « 1C;
t « Fnum;

LeftBit « t;
GOTO[myLDF];

FnumGTO017:
LU « (Fnum) - (37C);
GOTO[FnumGT036, ALU >= 0];

NBits ¢ 2C;

t « (Faum) - (20C);
LeftBit + t;
GOTO[myLDF];

FanumGT036:
LU « (Fpum) - (55C);
GOTO[FnumGT054, ALU >= 0];

NBits « 3C; -
t « (Foum) - (37C);

~

* These four lines of code change the F1 field in CSO
* so that it is identical to Fnum[10:13]

* Extract the F2 field from Fnum

Ed. 1]]¢C;

* These four lines of code change the F2 field in CS1
* so that is is identical to Fnum[14:17]

Calculate the new control store parity

put CSO in the temp. reg.

get CS1

exclusive or the first two CS words

now exclusive or the third CS word with the result
* now start halfing process to get parity

); * Do last part and complement it
put parity bit in the t-register

-
-
-
-
L ]
)
)
)
t
L 3
* exclusive or the parity bit into bit 31 of CS (15 of CS1)

* Put the new instruction back into the control Store
* writeCS -- write control store location

* Page (change to page SubPagel)

* last LDF + 1

* LDF Tests

* 20 1-bit fields

-

* 17 2-bit fields

-

* 16 3-bit fields
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LeftBit « t;
GOTO[myLDF];

FnumGT054:
LU « (Foum) - (72C);
GOTO[FnumGTO071, ALY >=

NBits ¢ 4C;

t ¢ (Faum) - (55C);
LeftBit « t;
GOTO[myLDF];

FnumGTO071:
LU « (Fnum) - (108C);
GOTO[ FnumGT 105, ALU >=

NBits « 5C;

t « (Fnum) - (72C);
LeftBit « t;
GOTO[myLDF];

FrumGT105:
LU « (Fnum) - (121C);
GOTO[ FnumGT120, ALU >=

NBits « 6C;

t « (Fnum) - (106C);
LeftBit « t;
GOTO[myLDF];

FnumGT120:
LU « (Fnum) - (133C);
GOTO[FnumGT132, ALU >=

MBits « 7C;

t ¢ (Fnum) - (121C);
LeftBit « t;
GOTO[myLDF];

FnumGT132:
LU « (Fnum) - (144C);
GOTO[FnumGT143, ALU >=

NBits « 10C;
t « (Foum) - (133C);
LeftBit « t;
GOTO[myLDFJ;

FnumGT143:
LU « (Fnum) - (154C);
GOTO[ FnumGT 153, ALU >=

NBits « 11C;
t « (Foum) - (144C)
LeftBit « t;
GOTO[myLDF];

FnumGT153:
LU « (Fnum) - (163C);
GOTO[FnumGT162, ALU >=

NBits « 12C;
t « (Fnum) - (154C);
LeftBit « t;
GOTO[myLDF];

FnumGT182:
LU « (Fnum) - (171C);
GOTO[ FnumGT170, ALU >=

NBits « 13C;
t « (Fnum) - (163C)
LeftBit « t;
GOTO[myLDF];

FnumGT170:

0];

0];

0]:

0]:

0];

0]:

0]:

0]:

6 13-bit fields

16 4-bit fields

14 5-bit fields

13 6-bit fields

12 7-bit fields

11 10-bit fields

10 11-bit fields

7 12-bit fields
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LU « (Fnum) - (176C);
GOTO[FnumGT175, ALU >= 0];

NBits « 14C; * 5 14-bit fields
t « (Fpum) - (171C);

LoftBit « t;

GOTO[myLDF];

FnumGT175:
t « 202C; * done this way due to sign extend on arithmetic
LU « (Fnum) - (t);
GOTO[ FnumGT201, ALU >= 0];

NBits ¢ 15C; "% 4 15-bit fields
t « (Foum) - (176C);

LeftBit « t;

GOTO[myLDF]:

FaumGT201:
t « 205C; * done this way due to sign extend on arithmetic
LU « (Fnum) - (t);
GOTO[FnumGT204, ALU >= 0]:

NBits « 18C; * 3 16-bit fields
t « 202C;

t « (Fnum) - (t);

LeftBit « t;

GOTO[myLDF];

FnumGT204:
NBits « 17C;
t « 205C;
t « (Foum) - (t):
LeftBit « t;

2 17-bit fields

myLDF: t « (Operand);
tmpd €« t;

t « (1C);
bitNum « t;

LDFupperLoop:
t « (LeftBit);
LU « (bitNum) - (t) - &;
GOTO[LDFReset, ALU >= 0]:

t « (tmp3);
tmp3 « (tmp3) + t;

bitNum « (bitNum) + 1;
GOTO[LDFupperLoop];

LDFReset.:
t « (NBits);
tmp2 « t;
myResult « 0C;
t « (tmpd);
tmp « t;
t « (1C);
bitNum « t;

LDFlowLoop:
t « (tmp2); .
LU « (bitNum) - (t) - 1;
. GOTO[DoneWithFakelLDF, ALU >= 0];

t « (myResult);

myResult « (myResult) + t;

t « (tmp);

tmp « (tmp) + t;
GOTO[LDFincBitNum, NOCARRY];
myResult « (myResuit) + 1;

LDFincBitNum:
bitNum « (bitNum) + 1;
GOTO[LDFlowloop]:
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DoneWithFakelLDF:
LDFTest « (LDFTest) + 1;
LOADPAGE[SubPage2];
GOTOP[hardwareDoIt];

FnumGT206:
LOADPAGE[ SubPage2];
GOTOP[.+17;
ONPAGE[SubPage2];

t « 301C;
LU « (Fnum) - (t);
GOTO[ FnumGT300, ALU >= 0];

t « 227C;
LU « (Fnum) - (t):
GOTO[FnumGT226, ALU >= 0];

NBits « 1C;

t « 207C;

t « (Faum) - (t);
LeftBit « t;
GOTO[myDispatch];

FaumGT226:
t « 246C;
LU « (Fnum) - (t);
GOTO[FaumGT245, ALU >= 0];

NBits « 2C;

t « 227C;

t ¢« (Fnum) - (t);
LeftBit « t;
GOTO[myDispatch];

FoumGT245:
t « 264C;
LU « (Fnum) - (t);
GOTO[ FnumGT263, ALU >= 0];

NBits « 3C;

t « 246C;

t ¢ (Fnum) - (t);
teftBit « t;
GOTO[myDispatch];

FrumGT263:
NBits « 4C;
t « 264C;
t « (Fnum) - (t);
LeftBit « t;

myDispatch:
t « (Operand);
tmp3 « t;

t « (1C);
bitNum « t;

DispUpperLoop:
t « (LeftBit);
LU « (bitNum) - (t) - 1;
GOTO[DispReset, ALU >= 0];

t « (tmp3);
tmp3 « (tmp3) + t;

bitNum « (bitNum) + 1}
GOTO[DispUpperLoop];

DispReset:
t « (NBits);
tmp2 ¢ t;
myResult ¢« 0C;
t e (tmpd);

* Page (change to page SubPage2)

-~

* last DISPATCH + 1

* Dispatch Tests

* 20 1-bit fields

* 17 2-bit fields

* 16 3-bit fields

* 15 4-bit fields
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tmp « t;
L o« (1C);
bitNum « t;

DisplLowlLoop:
t o« (tmp2);
LU « (bitNum) - (t) - 1;
GOTO[DoneWithFakeDisp, ALU >= 0];

t « (myResult);

myResult « (myResult) + t;

t « (tmp);

tmp & (tmp) + t;
hOTO[D1spIncBitNum, NOCARRY];
myResult « (myResult) + 1;

DispIncBitNum:
bitNum « (bitNum) + 1;
GOTO[DispLowLoop];

DoneWithFakeDisp:
CheckAPC « 1C;
DispatchTest « (DispatchTest) + 1;
GOTOfhardwareDolIt];

FnumGT300:

t « 320C; * last LSH + 1

LU « (Fnum) - (t);
GOTO[FnumGT317, ALU >= 0];

t « 300C; * LSH Tests

t e (Foum) - (t);
NBits « t;

t « (Operand);
myResult « t;

t « (1C);
bitNum « t;

LSHloop: t « (NBits);
LU « (bitNum) - (t) - 1;
GOTO[DoneWithFakeLSH, ALU >= 0]:

t « (myResult);
myResult « (myResult) + t;

bitNum « (bitNum) + 1;
GOTO[LSH100p]:

DoneWithFakelLSH:
LSHTest « (LSHTest) + 1;
¢ GOTO[ hardwareDoIt];

FnumGT317: ,

t « 337C; ' * last LCY + 1

LU « (Fnum) - (t);
GOTO[FnumGT336, ALU >= 0];

t « 317C; * |CY Tests

t ¢« (Fnum) - (t);
NBits « t;

t « (Operand);
myResult « t;

t « (1C);
bitNum « t;

LCYloop: t « (NBits); e
LU « (bitNum) - «(t) - 17
GOTO{DoneWithFakelCY, ALU >= 0];

t « (myResult);
myResult « (myResult) + t;
GOTO[LCYincBitNum, NOCARRY]J;

Page

9
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myResult « (myResult) + 1:‘

LCYincBitNum:
bitNum « (bitNum) + 1;
GOTO[LCYlo0p];

DoneWithFakelCY:
LCYTest « (LCYTest) + 1;
GOTO[hardwareDolt];

FnumGT336:
t « 337C; * LHMASK function
LU « (Fnum) - (t):
GOTO[ FnumNeq337, ALU # 0]

FnumEq337:
t « (operand) AND (177400C); * LHMASK Test
myResult « t;
LHMaskTest « (LHMaskTest) + 1;
GOTO[hardwareDoIt];

FnumNeq337:
t « 340C; * ZERO fuhction
LU « (Fnum) - (t);
GOTO[ FnumNotUseful, ALU # 0];

FnumEq340:
myResult « 0C; * ZERO Test
ZeroTest « (ZeroTest) + 1;
GOTO[ hardwareDoIt];
FnumNotUseful: * untested functions 341 - 377
LOADPAGE[MainPage];
GOTOP[mainLoop];
H1: NOP; * resolves a branching conflict
H2: NOP; * resolves a branching conflict
*** SUBTEST 3
hardwareDolt:
TASK;

SubTest « 3C;
t « (Operand);
Result « t;

Result « ZERO[Result], AT[1100]: * Does not do the ZERO function because F1
* and F2 fields of location 1100 have been altered

t « APCZAPCTASK; * save this for dispatch test
APCResult « t;

ShortLoop « ShortLoop, GOTO[.+2,R EVEN]; * Test for ShortLoop option

GOTO[hardwareDoIt]; * ShortLoop selected

NOP; * resolves a branching conflict
*** SUBTEST 4
SubTest4:

SubTest « 4C;

t « Result;

LU « (myResult) 7 (t);
GOTO[SubTest5, ALU = 0];

ResultBad: BREAKPOINT;

ShortLoop +« ShortLoop, GOTO[.+2,R EVEN]; * Test for ShortLoop option
GOTO[H1]; ©  * ShortLoop selected

NOP; s resolves a branching conflict

*** SUBTEST 5
SubTest5:
SubTest « 5C;
LU « (CheckAPC);

10
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GOTO[A11Done, ALU = 0];
t « APCResult;

LU « (myResult) - (t);
GOTO[APCOK, ALU = 0]:

APCBad: BREAKPOINT;
ShortLoop « ShortLoop, GOTO[.+2,R EVEN]; * Test for ShortLoop option
»

GOTO[H2]: . ShortLoop selected
NOP; * resolves a branching conflict
APCOK: NOP; * resolves a branching conflict

Al1Done: LOADPAGE[MainPage];
GOTOP[mainLoop];

END;



EDCYM

BEGIN

N\

l Initialize R regs. I

MaxPass = 2C
PassCount = 0C
ShortLoop = OC

Initialize random number variables

XA = 123C
CA = 33031C

\

| cLRM

panel = 0000

| . I InnerLoopCounter = OC
Initialize R regs. Address = 1100C

Bigloop:

INCWM

mainLoop:

SubTest = OC
CheckAPC = OC

Increment Inne rLoopCountel

yes

InnerLoopCounter>2**16?

no

[Gene rate new random number XA

Increment PassCount

Passed-EDCym-Test:~ o

SetVars:

Fnum[10:17] = XA[0:7]
Operand = XA + PassCount

\ GetCS:

Read the control store micro instruction
at location 1100 into the R registqrs
CS0,Cs1,Cs2

ChangeFields:

Alter the F1 and F2 fields in the
registers CSO and CS1 viamesa
field operations WFA and WFB

CalcPar:

Calculate a new parity bit for
the ailtered micro instruction
and insert it intothe CS1 reg.

WriteCS:

Write the new micro instruction
back into controt store location 1100

-,

e TN

SubTest2
Pg. 02

h yes “
Is PassCount > MaxPass ? BREAKPOINﬂ
no < l )
l Rgset PassCount to zero l A
END
XEROX D(()) PROGRAM NAME DOCUMENTATION FILE DESIGNER REV |} DATE PAGE
ED |Diagnostic EDCYM EDCymO1.sil Spaur 1 | 1/8/80 01




SubTest2:

Is Fnum>

yes
= 207C?

no

Is Fnum >

1)

yes

FnumGTO17:

no
s 20C?

no

Is Fnum>= 37C?

T

yes

FnumGTO036:

Is Faum >= §5C?

H

p

FnumGT206
Pg. 04

20 1-bit fields

NBits = 1C
LeftBit = Fnum

17 2-bit tieids

NBits = 2C
LeftBit = Fnum - 20C

16_3-bit fieids

| Nbits = 3C
LeftBit = Fnum-37C

yes
FnumGT054: 15 4-bit flelds
no .
Is Fnum>= 72C? Nbits = 4C >
LeftBit = Fnum - 55C
yes
FnumGTO71: 14 _5-bit fieids
no A
Is Fnum>= 106C ? Nbits = 5C
LettBit = Fnum-72C
yes
FnumGT105: 13 6-bit fields
no .
1s Fnum>= 121C? Nbits = 6C >
LeftBit = Fnum - 106C
yés
FnumGT120: 12 _7-bit fields
no .
is Fnum>= 133C? Nbits = 7C
LeftBit = Fhum- 121C
yes
FnumGT132: 11_10-bit fields
no .
Is Fnum >= 144C? NBits = 10C >
LeftBit = Fnum- 133C
yes
FnumGT143: 10_11-bit_fields
no . myLDF
Is Fnum >= 154C 2 | NBits = 11C Pa. 03
LeftBit = Fnum - 144C g.
XEROX D(0) ‘PROGRAM NAME DOCUMENTATION FILE DESIGNER REV | DATE PAGE
ED |Diagnostic] EDCym EDCymO2.sil Spaur 1 | 1/8/80 02




FnumGT153:

7_12-bit fields

I8 Fnum >= 163C 2 | NBits = 12C
LeftBit = Fnum - 154C
yes
y
FnumGT162: 6 13-bit fields
no -
Is Faum >z 171C? [ NBits = 13C >
LeftBit = Fnum - 163C
yes | .
. ' N\
FnumGT170: § 14:-bit flalds
no
Is Fnum >z 176C? | NBits = 14C S
LeftBit = Fnum- 171C
yes
Yy
FnumGT175: 4_15:bit flelds
) no
is Fnum>s= 202C? NBits = 15C
LeftBit = Fnum - 176C
yes
FnumGT201: 3 16-bit fislds
no e .
Is Fnum >= 205G ? NBits = 16C >
LeftBit = Fnum - 202C
yos '
y
FnumGT204:
2 17-bit tields
NBits = 17C N
LeftBit = Fnum - 205C
myLDF:
tmp3 = operand
BitNum = 1C
A
LDFupperLoop:
no
Double Tmp3 Is BtNum >=  LeftBit + 17
Increment BitNum
yes
LDFreset:
tmp2 = NBits
myResult = 0C
tmp = tmp3
BitNum = 1C
LDFLowLoop
Pg. 04
XEROX D(0) PROGRAM NAME DOCUMENTATION FILE DESIGNER REV } DATE PAGE
ED |Diagnostic[ EDCym EDCymO03.sil Spaur 1 ]| 1/8/80 03




LDFLowlLoop:

yos DoneWithFakeLDF: Hard Dot
<|s BitNum >= tmp2 » 1?>——)‘ LDFTest = LDFTest + 1 H P;-ro\;lare ol >

no

Double myﬁesult
Double tmp -

\

no
<Is tmp<=2**16 ? H Increment myResult |—>

yes

-~

LDFincBitNum:
Ilncrement BitNum I

FnumGT206:

is Fnum>= 301C?

no

| FnumGT300
Pg. 05

20 1-bit fields

NBits = 1C
= ~
Is Fnum >= 227C2 LeftBit = Fnum-207C
yes N
FnumGT226: 17 _2-bit fields
‘ \ no
Is Fnum >= 2467 EN NBits = 2C
/ LeftBit = Fnum-227C
yes
FnumGT245: 16 3-bit fields
no .
Is Fnum>= 264 ? NBits = 3C
LeftBit = Fnum - 246C

yes
FnumGT263: |
15 4-bit tields - . -
NBits = 4C "

LeftBit = Fnum - 264C

J/ . .| myDispatch
- Pg. 05

XEROX
ED

D(0)
Diagnostic

PROGRAM NAME I oocumenTaTioN FILE DESIGNER REV |DATE PAGE
EDCym EDCymO04.sil Spaur 1 1/8/80 04



myDispatch:
tmp3 = operand
BitNum = 1C

<

DispUpperLoop:

no
Is BitNum >= LeftBit + 172 Double Tmp3
Increment BitNum

yes
DispReset:
tmp2 = NBits
myResult = 0C
tmp = tmp3
BitNum =z 1C

o~

DisplLowlLoop:

Is BitNum >= tmp2 + 1?

no

Double myResult
Double tmp

Istmp = < 2**16°?

yes

yes

DoneWithFakeDisp:
+| Set CheckAPC = 1C HardwareDoit
Increment DipatchTest Pg. 07

DisplncBitNum:

I Increment BitNum l

Y

DoneWithFakelLSH:

| Increment LSHTest ]—-9

-

FnumGT300:

Is Fnum>= 3207

yes

| Pg. 06

FnumGT317

no

NBits = Fnum - 300C
myResuit = operand
BitNum = 1C

<

LSHLoop:

no
Is BitNum > = NBits «17?

yes

Double myResuit
Increment BitNum

Pg. 07

Ha rdwareDoit>

XEROX
ED

D(0)
Diagnostic

PROGRAM NAME
EDCym

DOCUMENTATION FILE
EDCym0OS5.sil

DESIGNER

REV
Spaur 1

DATE
1/8/80

PAGE
05




FnumGT317: FnumGT336:

FnumEq337:
yes Yos Set myResult = Left half of d
‘ - ) et myHesull = Le alf of operan
is Fnum >= 337C? Is Fnum = 337C? I N Man e T oot
no no v
FnumNeq337:

 —— FnumEqg340:
Is Fnum = 340C? yes myReasult = 0C
no

/ Increment ZeroTest -
FnumNotUseful:

mainLoop
Pg. 01

NBits = Fnum -317¢C
myResult = operand

\
BitNum = 1C
LCYloop:
P . DoneWithFakeLCY:
e
<s3imum> = NBits + 1>—y—>{ increment LCYTest }
no
lDouble myResult—I HardwareDaoit
Pg. 07
yes
<myResult)2“16?>—9’ increment myResult J
no
LCYincBitNum:
llncrement BitNum l
7 XEROX D(0) PROGRAM NAME DOCUMENTATION FILE [ DESIGNER REV |DATE PAGE
ED |Diagnostic] EDCym EDCymO86.sil Spaur 1 ] 1/8/80 06




HardwareDoit:

TASK

Force the instuction at control Store location 1700 to be executed.
Store the result in the "Resuit” register
Store the APC contents in the "APCResult" register

ShortLoop \
selected ? /

SubTest4:

\' 4
yes

no

<R

ResultBad:
esult = myResult ? >—:°—-—>EREAEBJNT

ShortLoop
selected ?

no

yes
SubTest5 )
SubTest5:

y

- N

‘ o APCBad:
<nyResult = Apcnesun’.>————9[:B-REAKPOINT

yes
ShortLoop
- S _ selected "
- no
\
APCOK: |”
AllDone:
mainlLoop
Pg. 01
XEROX D(0) PROGRAM NAME DOCUMENTATION FILE DESIGNER REV | DATE PAGE
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FARITY 3 REYISIQN 1 COMM-ERB 5}
CYCLECONTROL 377 RUN-TIME 7 COMM-ERL (4]
FPCXREG 16 P&S3COUNT 0] COMM-ER2 8
*PCFREG B MaxPaSS 2 BOOT-ERR 4]
DBREG 15 SUBTEST # *BOOTREASON 8
SBREG 17 MEMSYNDROME 7
MNBR 5883
*3STRP 377 kKA 23 MYRESULT 8
STKP 7] FMUN 5] RESULT a
*ALURESULT 3 OPERAND @ APCRESULT @
SALUF o}

T 28 7R85 IMNERLOOPCOUN 9 coe G}
SATOVY 0] cs1 @
TPC 28 TII? o2 B
CALLER ILCR+7216 LOFTEST {5} (Mo 5]
*PAGE 2 DISPATCHTEST 5]
R 71l LSHTEST & SHORTLOOP g
*APCTASH 15 LCYTEST @
FOIA ' Go+1 LHMA3KTEST 3

CTAZK @ ZERDTEST @

Loaded: EDCYM Time:

Step o at @30, BR oat @:50+1

Exit Boot Run-Prog Read-Cmdsz Break UnBreak CIrAddedBPs CIrAT1BP: ShowbBPsz Bo
a3 Load LdSyms Compare Test-A411 Test Oump Show-Cmdz Write-Cmds
Yirtual



EDCym.dls_,. . 13-Mar-80 11:09:40 Page 1

MicroD 8.6 (0S 16) of April 27, 1979
at 20-Feb-80 8:22:11

microd.run EDCym

EDCym.DIB  5§61b instructions written 20-Feb-80 8:21:02
Total of 561b instructions

Checking for errors...
Linking...
Building allocation lists...
Assigning locations...
561b instructions in rings involving ONPAGE or AT
Reloading binaries...
Checking assignment...
Writing .MB file...
Writing listing...

IM:
Imag Real wo W1 W2 Symbol
EDCym.DIB:

0 1404 22005 107060 15 GO START
1 1530 22320 101067 15  (+1)

2 1527 22001 1230565 11  (+2)

3 1526 22323 115063 11  (+3)

4 1525 47 7051 1 (+4)

5 1524 20020 101046 11  (+5)

6 1523 20020 101044 1  (+6)

7 1522 10020 101043 11  (+7)

10 1521 10020 101041 15  (+10) .
11 1520 12020 101037 1  (+11)
12 1517 12020 101035 5 (+12)
13 1516 12020 101033 11  (+13)
14 1515 12020 101031 15  (+14)

15 1614 10004 101026 5 (+15)
16 1513 10320 105024 5 (+16)
17 1512 50 25023 1 (+17)
20 1401 47 5023 0 BIGLOOP
21 1411 21050 125020 0  (+1)
22 1410 20150 65017 4  (+2)
23 1407 21450 25015 0  (+3)
24 1408 50 24205 0 (+4)
25 1403 50 25023 1 (+5)
26 b 1402 50 25012 0 PASSED-EDCYM-TEST
27 1405 20020 101022 1  (+1)
30 1511 22020 101020 1 MAINLOOP
31 1610 22020 101017 5  (+1)
32 1507 21050 125015 11  (+2)
33 1506 50 24002 0 (+3)
34 1400 22150 65013 15  (+4)
35 1505 23174 45010 15  (+5)
36 1504 23174 67007 15  (+6)
37 1503 23150 65004 11  (+7)
40 1502 22050 125003 15 (+10)
41 1501 22000 103001 1 SETVARS
42 1500 22165 67177 14  (+1)
43 1477 24050 125174 0  (+2)
44 1476 20150 65172 0  (+3)
45 1475 23150 65171 14  (+4)
46 1474 24050 125167 4  (+5)
47 1473 10150 65164 4  (+6)
50 1472 26050 125162 14  (+7)
51 1471 . 20 41161 0 GETCS
52 1470 26147 21156 14  (+1)°
53 1467 47 35554 0  (+2)
54 1466 54150 65153 14  (+3)
55 1465 26050 125150 4  (+4)
56 1464 0 43146 0 (+5)
57 1463 26147 21144 14  (+6)
60 1462 47 35543 0 (+7)
61 1461 54150 65141 14  (+10)
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62

63

64

65

66

67

70

71

72

73

74

15

76

77
100
101
102
103
104
105
106
107
110
111
112
113
114
115
116
117
120
121
122
123
124
125
126
127
130
131
132
133
134
135
136
137
140
141
142
143
144
145
146
147
150
151
152
153
154
155
156
157
160
161
162
163
164
165
166
167
170
171
172
173
174
175

1460
1457
1456
1455
1454
1453
1452
1451
1450
1447
1446
1445
1444
1443
1442
1441
1440
1437
1436
1435
1434
1433
1432
1431
1430
1427
1426
1425
1424
1423
1422
1421
1420
1417
1418
1415
1414
1413
1412
444
600
577
576
443
575
433
502
501
500
432
574
431
505
504
503
430
573
427
510
507
506
426
572
425
513
512
511
424
571
423
516
515
514
422
570
421

25406
50
24000

1251386
47135
21133
35631
65127

125125

133122
53120

125116

107114
11113
66110

125106
63104

125102

107101
11077
65074

125073
65071

125066
65065

165063
63061

167057

153055

1710562

175051
77046

125044
65043
25040
21036
31434
25032
21030
33427

3024
25110

105001
57176
25174
24304

1173
24265

103005
65002

125000
25176
37170
24260

105012
41010

125006
25176
33166
24255

107020
77016

125014
25176
25165
24250

111027
73024

125022
25176
15162
24244

113034
65033

125030
25176

3161
24241
115043

13-Mar-80 11:09:40

10
0
14
0
14
14
14
0
0
14
14
0
4
0
0
14
14
0

=
o

e
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[ar—

-

—

[
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-

[N

—

-

-

(+11)
(+12)
(+13)
(+14)
(+15)
(+186)
(+17) -
CHANGEF IELDS
(+1)
(+2)
(+3)
(+4)
(+6)
(+6)
(+7)
(+10)
(+11)
(+12)
(+13)
CALCPAR
(+1)
(+2)
(+3)
(+4)
(+6)
(+6)
(+7)
(+10)
(+11)
(+12)
WRITECS
(+1)
(+2)
(+3)
(+4)
(+5)
(+8)
(+7)
(+10)
SUBTEST2
(+1)
(+2)
(+3)
(+4)
(+5)
(+6)
(+7)
(+10)
(+11)
FNUMGTO17
(+1)
(+2)
(+3)
(+4)
(+5)
FNUMGT036
(+1)
(+2)
(+3) -
(+4)
(+6) " -
FNUMGTO064
(+1)
(+2) -
(+3)
(+4)
(+5)
FNUMGTO071
(+1)
(+2)
(+3)
(+4)
(+5)
FNUMGT105 S
(+1)
(+2)

Page
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176
177
200
201
202
203
204
205
206
207
210
211
212
213
214
215
216
217
220
221
222
223
224
225
226
227
230
231
232
233
234
235
236
237
240
241
242
243
244
245
246
247
250
251
252
253
254
255
256
257
260
261
262
263
264
265
266
267
270
271
272
273
274
275
276
277
300
301
302
303
304
305
308
307
310
311

521
520
517
420
667
417
524
623
522
416
566
415
527
526
5256
414
6565
413
632
631
530
412
564
411
536
534

533 -

410
563
407
540
637
536
406
562
405
543
542
541
404
561
560
403
546
545
544
402
557
556
401
552
551
550
547
400
555
554
553
477

476

475
474
473
467
466
435
472
471
470
434
465
464
463
462
461
460

256404
24050
50
25405
50
24000
25405
24060
50
25406
60
24000
25405
24050
60
25406
50
24000
25406
24060
50
25407
50
24000
25406
24050
50
25407
50
24000
25407
24060
50
25407
50
24000
25407
24050
50

10
25450
50
24000
25407
24050
50

10
25450
50
24000
10
25450
24050
50
24000
10
25450
24050
24150
16050
0
26050
24150
275650
50
16150
17150
27050
50
24150
16050
14020
16150
16050
0
26050

55040
125036
25176
271567
242356
117050
43046
125044
25176
11154
24230
121056
67054
125053
25176
31153
24224
123064
51062
125060
25176
71561
24221
125073
71071
125066
25176
23146
24214
127101
47076
125074
25176
35144
24211
131106
63105
125102
25176
45143
25141
24205
133115
75113
125110
25176
53136
25135
24200
135125
45123
65120
126116
25176
137133
53130
65126
125177
65174
125172
43170
125167
651567
251564
24271
65164
125163
125160
25167
65153
1251560
101146
65145
125143
43140
125137

13-Mar-80 11:09:40

-

[

—

- - — -
OO0 MO OOCOCOOCOLOCOODLARERRONPEE RO OO RO

-

[

(+3)
(+a)
(+6)
FNUMGT120
(+1)
(+2)
(+3)
(+4)
(+5)
FNUMGT132
(+1)
(+2)
(+3)
(+4)
(+6)
FNUMGT 143
(+1)
(+2)
(+3)
(+4)
(+5)
FNUMGT 163
(+1)
(+2)
(+3)
(+4)
(+5)
FNUMGT162
(+1)
(+2)
(+3)
(+8)
(+5)
FNUMGT170
(+1)
(+2)
(+3)
(+4)
(+5)
FNUMGT175
(+1)
(+2)
(+3)
(+4)
(+5)
(+6)
FNUMGT201
(+1)
(+2)
(+3)
(+4)
(+5)
(+6)
(+7)
FNUMGT204
(+1)
(+2)
(+3)
MYLDF
(+1)
(+2)
(+3)
LDFUPPERLOQP
(+1)
(+2)
(+3)
(+4)
_(+5)
(+6)
LDFRESET -
- (+1)
(+2)
(+3)
(+4)
(+5)
(+6)

Page
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312
313
314
315
316
317
320
321
322
323
324
325
326
327
330
331
332
333
334
335
336
337
340
341
342
343
344
345
346
347
350
351
352
353
354
355
356
357
360
361
362
363
364
365
366
367
370
371
372
373
374
375
376
377
400
401
402
403
404
405
406
407
410
411
412
413
414
415
416
417
420
421
422
423
424
425

457

451

450

441

456

455

454

453

437

436

452
‘440

447

446

442

445
1062
1226
1225
1013
1161
1160
1021
1140
1137
1136
1135
1020
1157
1156
1017
1144
1143
1142
1141
1016
1165
1154
1015
1150
1147
1146
11456
1014
1153
1152
1151
1134
1133
1132
1131
1130
1124
1123
1023
1127
1126
1125
1022
1122
1121
1120
1117
1116

.1115

1114
1106
1105
1027
1113
1112
1111
1110
1025
1024
1107

16150
27550
50
14150
15150
16160
17150
50
15050
27060
50
11050
45
50
45
50

26050
16150
27550
. 50
14150
15150
16150
17150

50
15050
27050

50

65123
25120
24301
65134
125133
65130
126126
24076
125074
125124
25137
125116
5116
25074
5113
25125
43064
250562
24224
57142
25141
24241
103101
57077
65074
125072
25070
655137
25135
24235
105110
571086
65104
125102
25070
§1132
25130
24230
107121
55116
65116
125113
25070
111126
51125
65123
125071
65066
125065
43062
125061
65051
25046
24244
65057
125055
125053
25061
65044
125042
101040
65037
125034
43032
125031
65015
25013
24255
65026
125024
65022
125020
24052
125050
125017
25031

13-Mar-80 11:09:40

-
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-—

LDFLOWLOOP
(+1)
(+2)
(+3)
(+4)
(+5)
(+6)
(+7)
(+10)
LDFINCBITNUM
+1

DONEWITHFAKELOF

(+1)
(+2)
FNUMGT206
(+1)
(+2)
(+3)
(+4)
(+5)
(+6)
(+7)
(+10)
(+11)
(+12)
(+13)
(+14)
FNUMGT226
(+1)
(+2)
(+3)
(+4)
(+5)
(+8)
(+7)
FNUMGT245
(+1)
(+2)
(+3)
(+4)
(+5)
(+6)
(+7)
FNUMGT263
(+1)
(+2)
(+3)
MYDISPATCH
(+1)
(+2)
+3
DISPUPPERLOOP
(+1)
(+2)
(+3)
(+4)
(+5)
(+6)
DISPRESET
(+1)
(+2)
(+3)
(+4)
(+5)
(+6)
DISPLOWLOOP
(+1)
(+2)
(+3)°
(+4)
(+5)
(+6)
(+7)
(+10)
DISPINCBITNUM
(+1)

Page

4



EDCym.d1s

426
427
430
431
432
433
434
435
436
437
440
441
442
443
444
445
446
447
450

"451
452
453
454
455
458
457
480
461
462
463
464
455
466
487
470
471
472
473
474
475
476
477
500
501
502
503
504
505
506
507
510
511
512
513
514
515
516
517
520
521
522
523
524
525
526

527
530
531
532
533
534
535
536
537
540
541

1026
1104
1103
1012
1224
1223
1007
1176
1175
1174
1173
1172
1171
1170
1164
11863
1011
1167
1166
1165
1010
1162
1006
1222
1221
1001
1213
1212
1211
1210
1207
1206
1206
1201
1200
1005
1204
1203
1003
1002
1202
1004
1177
1000
1220
1217
1046
1216
1215
1214
1047
1057
1056
1060
1064
1063
1051
1055
1061
1060
1036
1062
1037
1102
@1100
1101
1077
1076
1041
1040
1075
1074
1073
1072
1035
1063

22000
11050
50
15
25450
50
14
25450
24050
24150
14050

26050
24150
27550
50
14150
16150
27050
50
13050
50
15
25450
50
14
25450
24050
24150
14050

26050
24150
27550
50
14150
15150
50
15050
27050
50
13050
50

15
25450
50
24237
14050
13050
50

16
25450
50
14020
13050
50

45

50

50

50

50
22000
24150
140560
14176
50150
14050
20150
50

50
22000
14150
15450
50
50
20150

103011
125006
25074
41051
25046
24214
41175
65173
125171
65167
125164
43163
125160
65161
25147
24221
65156
125154
125152
25160
125144
25074
77045
25043
24200
77027
65024
125023
65021
125017
43015
125013
65003
25001
24211
65010
125006
24007
125006
125005
25013
125176
25074
77040
25037

24114

77034
125033
125030

25074

41137

25134

24121
101131
125126

25074

7133

25023

25140

25074

25344
107400

65005
125001
101002

65176
125175
124503

25074

25173
111170

65166

25164

24070

25146
124506

13-Mar-80 11:09:40

5 DONEWITHFAKEDISP

15

——
CHON

HEOO0OOAROO

[

O NOOOORODOBODOCOOCONNOIOONMNOOINMNOCONNONRNMNNNONNNONNO I MR RO MMM ENFEFEERONNO

(+1)
+2

(+2)
FNUMGT300

(+1)

(+2)

(+3)
(+4)
(+5)

(+6)

(+7)

(+10)

(+11)
LSHLOOP

(+1)

(+2)

(+3)

(+4)

(+6)

(+6)

DONEWITHFAKELSH

(+1)
FNUMGT317 -
(#1)

(+2)

(+3)

(+4)

(+5)

(+6)

(+7)

(+10)

(*+11)
LCyLoopr

(+1)

(+2)

(+3)

(+4)

(+5)

(+6)
LCYINCBITNUM

(+1)
DONEWITHFAKELCY

(+1)
FNUMGT336

(+1)

(+2)
FNUMEQ337

(+1)

(+2)

(+3)
FNUMNEQ337

(+1) '

(+2)
FNUMEQ340

(+1)

(+2)
FNUMNOTUSEFUL

it

H2
HARDWAREDOIT

(+1)

(+2)

(+3) -

(+4)

(+5)

(+6)

(+7)

(+10)

(+11)
SUBTEST4

(+1)

(+2)

(+3) oy
RESULTBAD

(+1)

Page
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542
543
544
545
546
547
550
551
552
653
654
555
656
557
560

Page

RM:

20
21
22
23
24
25
26
27
30
31
32
33
34
35
36
37
40
41
42
43
44
45
46
47
50
51
52
53
54
55
56
57
60
61

Time: 12 seconds; 0 error(s), 0 warning(s), 11447 words free

400:
Page 1000:
Page 1400:

1043
1042
1034
1071
1070
1033
1065
1064
1031
1066
1045
1044
1030
1032
1067

201
227
131

1
7

13-Mar-80 11:09:40

50 25143
50 25071
22000 113163
22150 25161
50 24064
14150 66153

(+2)
(+3)
SUBTESTS
(+1)
(+2)
(+3)

—

0
0
0
4
0
0
0
50 24061 0 (+5)
0
4
0
0
0
0
1

15450 25151 (+4)
50 26154 APCBAD

20150 124512 14 (+1)
50 25140 (+2)
50 25060 (+3)
50 25065 APCOK
45 7156 ALLDONE
50 25023 (+1)

locations used, 177 free
locations used, 151 free
locations used, 247 free

PASSCOUNT
MAXPASS
INNERLOOPCOUNTER
SHORTLOOP
SUBTEST
CHECKAPC
CA

XA

FNUM
OPERAND
NBITS
LEFTBIT
BITNUM
Cso

CSs1

Ccs2

cse
ADDRESS
LDFTEST
DISPATCHTEST
LSHTEST
LCYTEST
LHMASKTEST
ZEROTEST
MYRESULT
RESULT
APCRESULT
STUFFTMP
™P

TMP2

TMP3
REVISION
RUN-TIME
RLCE

Page

6
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.............................................................................................

By: M. Spaur Jan. 8, 1980

L X AppendOutput EDCym.report;

L X WriteMessage ~****%**sxx START EDCym Test : ;
L X WriteDT;

L X WriteMessage BERREREERREERE & ;

L X Skip .continue;

.breakpoint L X AppendOutput EDCym.report;
L A18 SkipNE RESULTBAD;
L X Skip .ResultBad;

L A18 SkipNE APCBAD;

L X Skip .APCBad;

L A18 SkipNE PASSED-EDCYM-TEST;

L X Skip .passtest;

.notmybreak X AppendOutput EDCym.report;

X WriteMessage *** FAILed: Not at my breakpoint ~;

~r

X WriteMessage ' Parity = ;
A0 Val;

X WriteMessage;

X WriteMessage ~;

~r>or

X WriteMessage ' CIA =
A18 Vval;

X WriteMessageo;

X WriteMessage ~;

~rror

X WriteMessage ' CTASK =
A19 Vat;

X WriteMessage:

X WriteMessage ~:

~r-or

X WriteMessage ' APCTASK =
Al7 Vat;

X WriteMessage:

X WriteMessage ~:

o

X WriteMessage ' APC =
Al16 Val;

X WriteMessage:

X WriteMessage ~;

rrr-or

X WriteMessage ' TPC = H
A13 val;

X WriteMessage;

X WriteMessage ~;

~—r o

X CloseOutput;
X Exit:

~r

.ResultBad L X WriteMessage *** FAlLed: at my Breakpoint ~:
L X WriteMessage * Result does not equal to myResult ~:
L X WriteMessage ' Result = :
R C9 val:

L X WriteMessage:
L X WriteMessage ~:

L X WriteMessage ' myResult =
R C8 val:

L X WriteMessage:

L X WriteMessage ~:

.bad L X WriteMessage ' SUBTEST =
R B4 val:

L X WriteMessage:

L X WriteMessage ~:

L X writeMessage * PASSCOUNT =
R B2 val:
I X wWwriteMessage:



edcymlog.midas

.APCBad

.passtest

.continue

5-Apr-80 14:46:00

L X WriteMessage ~:

L

[t - Nl ol ol Nl all

3¢ > >

X

X
X
X

Skip .continue;:

WriteMessage *** FAILed: at my Breakpoint =~;
WriteMessage *
WriteMessage ' APCResult = H

C10 vatl;

X
X
X

WriteMessage;
WriteMessage ~; :
WriteMessage ' myResult = H

C8 val;

> € > D€ D€ D€ DK € X< X< ¢ € D< D¢ >

WriteMessage;
WriteMessage ~;
BackSkip .bad;

WriteMessage ~-=-=-==-=<==~=-- Passed EDCym Test :

WriteDT;
WriteMessage ----=-----------a :
Skip .continue;

WriteMessage ~;
CloselQutput;
DisplayOn;

Confirm;

TimeOQut 1000000000;
Continue;

Skip 2;

ShowError Program failed to CONTINUE.;
BackSkip .notmybreak;
DisplayOff;

BackSkip .breakpoint:

APCResult does not equal to myResult ~;

Page
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(el ol ol o ol o sl ad ol ol ol o pl ol ad ol ol ol ol ol el ol S ol ol o

reeer

A19 val 0
X Confirm
X Load EDCYM;

BO Addr REVISION;

B1 Addr RUN-TIME;

B2 Addr PASSCOUNT;
B3 Addr MAXPASS;

B4 Addr SUBTEST;

B7 Addr XA;

B8 Addr FNUM;

B9 Addr OPERAND:

B1i Addr INNERLOOPCOUNTER;
B14 Addr LDFTEST;
B15 Addr DISPATCHTEST;
B16 Addr LSHTEST:
B17 Addr LCYTEST:
B18 Addr LHMASKTEST:
B19 Addr ZEROTEST:
C7 Addr MYRESULT;

C8 Addr RESULT;

C9 Addr APCRESULT;
C11 Addr CSO;

C12 Addr CS1;

€13 Addr CS2;

C14 Addr CSP;

C16 Addr SHORTLOOP;

X DisplayOn;

X TimeCut 10000

X SS GO

X Skip 1

X ShowError Single-step at GO hung

5-Apr-80 14:46:00

Page
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o
*%* Rgvision 1 %**
A0 B3 oK 2l 6 ol ok ok o o 20 o0 o ok vl o oK ok 3 O O O o e o ak o ke o0 o0 O 6 2K 0k 0 3K o 0k o 3 ol ok ok ok dke o T 0K 336G ol o ol 3l 0k 0K 000 9K oK ok ok sk ok o oK e 0K oIt o O oK ok ok oK ok K oK 2k K Ok K
il EDField.mc : microcode to test the Mesa field selection operations RF, WFA, WFB
R Purpcse : This test simulates the RF, WFA, and WFB operations without
using the cycler-masker and then compares the results with
the actual executions of the corresponding operations.
***  Hardware Configuration : Standard 4 CPU boards.
Hk IMPORTANT NOTE : ON VIRGIN SYSTEMS RUN EDFIELD BEFORE EDCYM.
This EDField test checks hardware that must work properly
for EDCym to be useful.
bk Approximate run time : twenty seconds.

*#*  Written by : Tom Horsley, Dec. 13, 1977

##**  Modified by : Bill Kennedy, March 10, 1978
Took code off of Page 0.

s*%  Modified by : B111 Kennedy, April 24, 1978
Now uses Maintenance Panel.

***  Modified by : C. Thacker, (date unknown)
Improved readability.

***  Modified by : C. Thacker, August 22, 1978

. Made XB = -1 always.
bl Rewritten by : J. Kellman, March 6, 1980

Eliminated all cycler-masker functions from both the
simulated field selection operations and random number

generators, as well as standardizing the program format.
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* SubTest Description:
* SubTest 0: (not really a test) generates and decodes a Mesa Field descriptor.
* SubTest 1: simulates and then executes the RF operation (Mesa Read-field)
and compares the results.
* SubTest 2: simulates and then executes the WFA operation (Mesa Write-Field A)
. and compares the results.
* SubTest 3: simulates and then executes the WFB operation (Mesa Write-Field B)
and compares the results.
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* Subroutine Description:

* LeftCycle: uses ALU additions to simulate the LCycle function
withoUt using the cycler-masker.

* LeftShift: wuses ALU additions to simulate the LShift function
without using the cycler-masker.
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* Breakpoints:

* RFBAD: actual RF result failed to agree with simulated RF result

* WFABAD: actual WFA result failed to agree with simulated WFA result

* WFBBAD: actual WFB result failed to agree with simulated WFB result

* Passed-tEDField-Test: the system passed thru all the passes of EDField
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* Breakpoint Logic Analyzer Sync Points:

* RFBAD: Control Store address 457
* WFABAD: Control Store address 451
* WFBBAD: Control Store address 441
* Passed-EDField-Test: Control Store address 401
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* Special Register Definitions:

*®

-

LoopWithin: At any breakpoint the user may change the value of LoopWithin.
Setting LoopWithin to the nonzero value N will cause EDField to loop
endlessly within the subtest N (when it gets to this subtest).

If LoopWithin is zero (the default) then the program goes straight
through all the tests as normal.

RandFlag: At any breakpoint the user may change the value of RandFlag
to 1, which will cause CurrentPattern to take on random values.
If RandfFlag is zero (the default) then CurrentPattern will be set to
a 16-bit word of all ones during each execution of subtest 0.

XA and XB: The two random numbers held in these registers XA and XB are used to
choose field descriptor (FDescr) and CurrentPattern values
as follows: FDescr « XA[0:7]
CurrentPattern « XB (only if RandFlag = 1)

InnerLoopCountar: This register contains the number of passes through the mainloop.
The mainloop is simply the set of all of the subtests. When
InnerLoopCounter = (2**16) - 1, all of the possibilities that are tested
by EDField have been tested exactly once.

PassCount: This register displays the number of the current pass of the entire
EDField test (2**16 iterations of the mainloop). The maintenance
panel shows the number of the currently running pass.

MaxPass: This register determines how many times the entire EDField test will repeat.
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* INITIALIZATION:

BUILTIN[INSERT,247:
INSERT[d0Yang]:
TITLE[MesaFfieldTest]:

LR L L2 2 2]

RV[Revision,1,1];
RV[Run-Time,2,24];
RV[PassCount,3];
RV[MaxPass,4,2];
RV[SubTest,5);
RV[InnerLonpCounter,6];

RV[LoopWithin,10,0];
RV{Randflag,11,0];

RV[CurrentPattern,12];
RV[CA.13];
RV[XA,147;
RV[CB,157;
RV[XB,167];
RV[FDescr,17];
RV[StartBit,20];
RV[EndBit.21];
RV[Length,22];
RV[ShiftIndex,23];
RV[ShiftSize,24];
RV[Shiftvalue,25];

RV[Mask,

RV[SimResu'lt,27];

RV[Resul

R-registers:

LR BRI R B

»

267,

L IR BN R R B K R R R B EE BE B J

t.307;

Wk koK Rk K kKK

revision number is 1 for this program
run time for this test is twenty seconds
pass count for this program

maximum number of passes for this run
current location of test

inner loop counter

set to N to loop on subtest n
0 => CurrentPattern always 177777, 1 => random pattern

holds the argument for the RF, WFA, and WFB operations

used in random number generation, A*XA + CA

random number generated via A*XA + CA

used in random number generation, A*XB + CB

random number generated via A*XB + CB

Mesa field descriptor

start field of mesa field descriptor (first 4 bits)

last bit of mesa field

actual length of mesa field from descriptor (last 4 bits plus 1)
index register in LeftCycle and LeftShift

number of bits to be shifted in simulated shift (or cycle)
holds word to be shifted in simulated shift (or cycle)

the mask used in simulating the RF, WFA, and WFB operations
result of simulated operations

holds the hardware result of current operation
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*%#%x MAIN routine:

go:
start:

* Initialize

* Initialize

biglLoop:

SET[MainPage.1]:
ONPAGE[MainPage]:

* set label for Main Program page

random generator registers: XA « 123, CA « 33031

XA « AND@[0377, 123]C;

XA - (XA) OR (AND@[177400. 123]C):
CA ~ AND@[0377, 33031]C:

CA «

(CA) OR (ANDB[177400, 33031]C);

random generator registers: XB « 456, CB « 33035

XB « ANDG[0377. 456]C:

XB « (XB) OR (AND@[177400, 4561C):
CB ~ ANDE[0377. 33035]C:

B «

CLEARMPANEL :

InnerLoopCounter « 0C:

PassCount « 0C:

t « PassCount « (
LU - (MaxPass) - (
GOTO [.+2. ALY >=

(CB) OR (AND@[177400. 33035]C):

* Initialize inner 100p counter
* Initialize outer loop counter

PassCount) + 1:
t):
0]

Passed-EDField-Test: BREAKPOINT. goto[go]:

INCMPANEL :

- SUBTEST ¢ %«

Nnaint oop:

SutTest - 0C:

U = (LoopWithiny;
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GOTO [ExtractfDescr. ALU # 0]: * Do next pattern value?

InnerLoopCounter « (InnerLoopCounter) + '1:
GOTO [bigLoop, CARRY];

* Random (4005*XA + CA mod 2**18)

t « XA
ShiftValue « t;
ShiftSize « 2C; * Jeft shift old XA by 2 bits

CALL [LeftShift]:

t « Shiftvalue;:

XA €« (XA) + t; * add shifted value to XA

ShiftSize + 11C; * left shift original old XA by a total of 13C bits
CALL [LeftShift];

t « Shiftvalue;

t « (XA) + t; * add shifted value to subtotal
t « (CA) + t; * add CA
XA « t; * result is new XA

* Random (4005*XB + CB mod 2**16)

t « XB;
ShiftValue « t;
ShiftSize « 2C; * left shift old XB by 2 bits

CALL [LeftShift];

t « ShiftValue;

XB « (XB) + t; * add shifted value to XB

ShiftSize « 11C; * Jeft shift original old XB by a total of 13C bits
CALL [LeftShift];

t « Shiftvaiue;

t « (XB) + t; * add shifted value to subtotal
t « (CB) + t; * add CB
XB « t; * regsult is new XB

LU « Randflag;

DBLGOTO [PatternAl1Ones. PatternRandom, ALU = 0};
PatternAl10nes: CurrentPattern « (ZERO) - 1, goto[ExtractfDescr];
PatternRandom: CurrentPattern « t. goto[ExtractfDescr];

ExtractFDescr: t « XA: * XA will yield the field descriptor for this test
Shiftvalue « t; * we extract all our descriptor values by
* ALU-simulated cycling and masking
* (to avoid using the cycler-masker)

ShiftSize « 10C; * simulate an eight-bit left cycle
CALL [LeftCycle];

t « Shiftvaiue;:
FDescr « t;
fDescr « (FDescr) and (377C): * mask to get entire field descriptor

DecodefDescr: t « FDescr; * now decode this FDescr
ShiftValue « t;

ShiftSize « 14C; * simulate a twelve-bit left cycle
CALL [LeftCyclie]:

t « Shiftvalue;
StartBit « t;
StartBit « (StartBit) and (17C):. * mask to get field start bit index

ShiftSize « 4C: * simulate a further four-bit left cycle
CALL [LeftCycle]:

t « Shiftvalue:

Length « t:

tength « (Length) and (17C): * mask to get length field

Length « (Length) + 1. * adjust length value to actual length

t - (Length) - 1:

t « (StartBit) + t:

EndBit « t: * proper end bit index calculated
LU =« (EndBit) - (20C). * check if end bit makes sense

GOTO [EndBitPastfnd. ALU "= Q]
GOTO [RfTest]
tndkititastEnd: GOTO [maintocp]:
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*x% GUBTEST 1 #wx

RFTest:

RFBAD:

SubTest « 1C: * first simulate RF
ShiftValue « (ZERQ) - 1: * form Mask

t « Length:
ShiftSize « t;
CALL [LeftShift]:

t « (Shiftvalue) xnor (0C);
Mask « t;

t « CurrentPattern; * left cycle current pattern by (Startbit + Length) bits
Shiftvalue « t;

t « Length;

t « (StartBit) + t;

ShiftSize « t;

CALL [LeftCycle]:

t « Mask; * apply Mask to left-cycled CurrentPattern
t « (Shiftvalue) and t;
SimResult « t;

CYCLECONTROL « FDescr; * now do real RF
t « RF[CurrentPattern];
Result « t;

lu « (LoopWithin) - (1C); * loop within this test?
GOTO [.+2, ALU # 0]:
GOTO [RFTest]:

LU « (SimResult) - (t); * compare RF results
GOTO[WFATest, ALU = 0];
BREAKPOINT, goto[RFTest];

%% SUBTEST 2 **»

WFATest:

Wi Alan

SubTest « 2C: * first simulate WFA
Shiftvalue « (ZERQO) - 1. * form Mask

t « Length;
ShiftSize « t:
CALL [LeftShift]:

ShiftvValue « (Shiftvalue) xnor (0C):

t « (StartBit) - (20C);
t « (Length) + t;
ShiftSize « (ZERO) - t;
CALL [LeftShift]:

t « ShiftValue;
Mask « t:

t « CurrentPattern: * left cycle CurrentPattern by 20C - (StartBit + Length) bits

Shiftvalue « t.
CALL [teftCycle]:

t ~ Mask: * apply Mask to left-cycled CurrentPattern
t « (Shiftvalue) and t:
SimResult « t;

CYCLECONTROL « FDescr: * now do real WFA
t « WFA[CurrentPattern]:
Result « t:

lu « (LoopWithin) - (2C): * loop within this test?
GOTO [ .+2. ALU # 0]:
G010 |[WfATest]:

Ly - (SimResult) -~ (t): * compare WFA results
GOTQ|WFBTest. ALU = 0}:
HREAKPOINT.goto[WHATest ]:

5
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*x% SUBTEST 3 *#*

WFBTest:

WFBBAD:

ik SUBROUTINE: LeftCycle

*
»
*

SubTest « 3C;

Shiftvalue « (ZERO) - 1:

t « Length:
ShiftSize « t:
CALL [LeftShift]:

»

*

first simulate WFB

form Mask

Shiftvalue « (Shiftvalue) xnor (0C);

t « (StartBit) - (20C);
t « (Length) + t;
ShiftSize « (ZERO) - t;
CALL [LeftShift];

t « Shiftvalue;
Mask « t;

t ¢« CurrentPattern;
SimResult « t;

t « Mask;
SimResult « (SimResult)

t « Mask;

t « (XB) and t;
SimResult « (SimResult)
CYCLECONTROL « FDescr:

Result « t;

andnot t:

or t.

apply inverse Mask to CurrentPattern

insert masked CurrentPattern into XB's pattern

* now do real WFB
t « (WFB[CurrentPattern]) OR t; *

Tu « (LoopWithin) - (3C); *

GOTO [.+2, ALU # 0]:
GOTO [WFBtest];

LU « (SimResult) - (t):
GOTO[.+2. ALU = 0]:

BREAKPOINT,goto[wfbtest];

GOTO[mainLoop];

(to simulate LCycle without using

This subroutine left cycles

LeftCycle: Shiftlndex « 1C;
Cycletoop: t « (ShiftSize):

LU « (ShiftIndex) - (1)

-1:

GOTO[CycleEnd, ALU >= 0]: *

t « ShiftValue;

Shiftvalue « (Shiftvalue) +

GOTO[.+2. NOCARRY]:

register t still holds XB and Mask

Toop within this test?

compare WFB results

LA EE S L2 R ]

the cycler-masker)

Shiftvalue by ShiftSize bits.

done with cycles yet?

* ShiftValue holds the value to be left cycled

[ad
*

Shiftvalue « (Shiftvalue) + 1:

ShiftIndex « (Shiftlndex) + 1:

GOTO[CycleLoop]:

CycleEnd: RETURN:

TR AN SUBROUTINE: LeftShift

(to simulate LShift without using

This subroutine left shifts

feftsnift: Shiftindex = 1IC:
Shiftlecop: t - {ShiftSize):

simulate a Teft shift by adding to self

bit shifted out left comes back into right side

EETE T Y

the cycler-masker)

Shiftvalue bty ShiftSize bits.



EDField.me 2-Apr-80 10:33:09 Page 7

LU ~ (Shiftlndex) - (t) - 1;
GOTO[ShiftEnd, ALU >= 0]; * done with shifts yet?

t « ShiftValue; * Shiftvalue holds the value to be left cycled
ShiftValue « (ShiftValue) + t: * simulate a left shift by adding to self

Shiftindex « (ShiftIndex) + 1:
GOTO[ShiftLoop]:

ShiftEnd: RETURN;

END;
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MaxPass « 2
RandFlag « 0
LoopWithin « 0

[subTesto]

S~
Cag

9o: / mainLoop:
start: XA « 123C op:
initialize random generator | CA « 33031C
registers XB «~456C no LoopWithin = 0? :-::?,r/’:,':;’:) c:";’g:’ : ave
CB « 33035C P )
CLR M panel = 0000
l!ncremenl InnerLoopCounter ] .
PassCount « 0
[ nmalize counters T oanCounter « 0 -
) - es .| bigLoop
bigloop: page 01
l increment PassCount I o
I indicates the
currently running .
pass’s number generate new random CALL LeftShift
PassCount numbers XA and XB page 03
>
MaxPass ?
Passed-EDField-Test: o RandFlag es

jpugiipnn oy g selected ?

BREAKPomTI—é eecte

- w— — page 01

‘ PatternAilOnes: PatternRandom:

ExtractFDescr:

.

CurrentPattern « a 16-bit
word of all ones

le

CurrentPattern « XB

FDescr« XA[0:7]

l\

DecodeFDescr: \L

L StartBit « FDescr[0:3] l

LLength«FDescr[t?] + 1 ]

I EndBit ~ StartBit + Length - 1]

EndBit >= 20C ?,

RFTest
page 02

set a breakpoint here at
DecodeFDecscrin order
to stop and supply your
own FDescr value or
CurrentPattern value

EndBitPastEnd:

maintoop
page 01

PROGRAM NAME
EDField

D(0)
Diagnostic

XEROX
ED

DOCUMENTATION FILE
EDField -01.sil

DESIGNER REV
Kellman 1

PAGE
01

DATE
3/6/80




SubTest 1 SubTest 2

RFTest: WFATest:
—>{  shitvaie «-1C | ttormMask —> ShiftValue « -1C | tformMasi
| ShiftSize ~ Length | | snittsize - Length |
\I, ALL \L ALL
left shift ShiftValue c left shift Shiftvaiue c .
by ShiftSize bits LeftShift by ShiftSize bits LeftShift
page 03 \l page 03
I Mask « invert[ShiftValue] | r invert ShiftVaiue l
(left cycle \l’
| sninvatue - Currentpattarn | - CurrentPattern) ShiftSize - 20C - (Startait
+ Length
l ShiftSize « StartBit + Length I — \SlhiltValue CALL
by ShiftSize bits LeftShift
“CALL page 03
left cycle ShiftValue
by ShiftSize bits LeftCycle l \l ]
page 03 Mask « Shiftvaiue
J T
R . (left cycle
SimResult « ShiftValue
and Mask (simulated RF) I ShiftValue - CurrentPattern I CurrentPattern)
I | cALL
CYCLECONTROL « FDescr left cycte ShiftvValue
l I : by ShiftSize bits LeftCycle
(real RF) \l page 03
l Result « RF[CurrentPattern] I
SimResult « ShiftValue .
s lated WFA
LoopRFTest: and Mask (simula )
el 22 LoOpWithin = 17 ‘I’
' [ cvcieconTROL « Fpescr |
no
(real WFA)
RFBAD:
Result — — — | Resuit « WFA[CurrentPattern]I
the same as BREAKPOINT
SimResuit ? —— —

LoopWFATest:

yes
RFTest LoopWithin = 27
page02
N WFABAD:
the same as BREAKPOINT
SimResult ? — —
- WFATest
WFBTest " page02
page 03
XEROX D(0) PROGRAM NAME DOCUMENTATION FILE DESIGNER REV JDATE PAGE

ED  |Diagnostic EDField EDField-02.sil Kellman 1 | 3/6/80 02
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SubTest 3

WFBTest:
> Shiftvalue = -1C
— |
i}
[ ShiftSize « Length I

|

left shift ShiftvValue
by ShiftSize bits

4

invert ShiftValue

!

ShiftSize «~ 20C - (StartBit
+ Length)

left shift ShiftvVaiue
by ShiftSize bits

J

Mask « ShiftValue

i}

SimResult -~ CurrentPattern
andnot Mask

!

SimResult ~ SimResult or
(XB and Mask)

4

CYCLECONTROL ~ FDescr

4

—

Result - WFB[CurrentPattern]

or (XB and Mask)

LoopWFBTest:

LoopWithin = 3?

Result
the same as
SimResuit ?

mainLoop
page O1

(form Mask)

CALL

LeftShift
page03

CALL

LeftShift
page03

(simulation of WFB)

(real WFB)

WFBBAD:

BREAKPOINT

WFBTest
page03

SUBROUTINE

This subroutine simulates
left cycling of a 16-bit word
without using the
cycler-masker hardware.

It left cycles ShiftValue by
ShiftSize bits.

[ Shiftindex « 1C

CycleLoop:
Shiftindex

>
ShittSize ?
no

CycleEnd:
RETURN

Shiftvalue « ShiftValue +
ShiftVaiue

yes

no

' increment ShiftValue by 1 '

increment Shiftindex

k___/

y

This subroutine simulates
left shifting of a 16-bit word
without using the
cycler-masker hardware.

It left shifts ShiftValue by
ShiftSize bits.

SUBROUTINE
I Shiftindex « 1C l
ShiftLoop:

Shiftindex
>
ShiftSize ?

ShiftEnd:

Shiftvalue

ShiftvValue ~ ShiftValue +

i

increment Shiftindex

y

XEROX

ED

PROGRAM NAME
EDField

D(0)
Diagnostic

DOCUMENTATION FILE
EDField-03.sil

DESIGNER REV
Kellman 1

DATE
3/6/80

PAGE
03
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FCFRER ) MAXPASS
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MMBFR 4200
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*ALURESULT 3 STARTRBIT
*SALUF 377 ENODBIT
T 28 7089 LENGTH
AATOVA a
TPC 2@ 7777
CaLLER ILCB+7B18 CURRENTPATTER
*PAGE 1 B
*0pQ Teil SIMRESULT
+aPCTASH 18 RESULT
*oIa F0+1
CTASK a
Loaded: EDFIELD
Step at @:060, BP at 0:60+1

LoCROURE R ]

DO

LoD )

COMM-ER®
COMM-ERL
COMM-EFRZ
BOOT-ERR
*ROOTREAION
NMEMSYNDROME

RANDFLAG

LOOFWITHIN

Time:

16.3

o
~

K
~

)

0]

)

()

4a
177777
)

9
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MicroD 8.6 (0S 16) of April 27. 1979
at 6-Mar-80 12:10:51

microd.run EDField.dib

EDField.dib 261b instructions written
Total of 261b instructions

Checking for errors...
Linking...

Building allocation lists...
Assigning locations...

6-Mar-80 12:10:08

261b instructions in rings invoiving ONPAGE or AT

Reloading binaries...
Checking assignment. ..
Writing .MB file...
Writing listing...

CIM:

Imag Real Wo Wl W2 Symbol
. EDField.dib:

0 470 36005 107140 2 GO START
1 660 36320 101136 2  (+1)

2 557 34001 123134 16  (+2)

3 656 34323 115132 16  (+3)

4 655 36002 135130 12  (+4)

5 654 36320 103127 12  (+5)

6 $53 36001 133124 6  (+6)

7 662 36323 115123 6  (+7)

10 651 47 7121 2 (+10)
11 650 32020 101117 12 (+11)
12 647 30020 101006 14  (+12)
13 403 31050 165115 16 BIGLOOP
14 646 33450 25113 (+1)

15 645 50 24200 (+2)

16 b 401 50 25161
17 400 47 5110
20 644 32020 101064
21 632 34150 25062
22 631 50 24061
23 430 33050 125163 1
24 571 50 24007
25 402 36150 65160
26 570 22050 125156
27 567 22000 105154
30 466 50 26354
31 467 22150 65165
32 472 37150 1256163
33 471 22000 1231560
34 464 50 25354 (+14)
35 465 22150 65000 (+15)

2

0

0

2 (+1)
6
2
0
1
0
1
5
0
1
4
0
0
1
5

36 500 37150 65177 0  (+16)

4
0
0
4
0
1
5
1
0
1
5
1
5
1
5
0
0
0
2

MAINLOOP
(+1)
(+2)
(+3)
(+4)
(+5)
(+6)
(+7)
(+10)
(+11)
(+12)
(+13)

37 477 35150 65175 1
40 476 36060 125172
41 475 36150 65171 1
42 474 22050 125167
43 473 22000 105145
14 462 50 25354
a5 463 22150 65005
a6 502 37150 125002 1
47 501 22000 123054
50 426 50 25354
51 427 22160 65175
576 371650 65172 1
75 37150 65171
574 36050 125166 1
§73 34150 25164
572 50 24051
424 35376 101062 1
425 34050 125062 1
431 3615C 85061

Gy Gy Gy G e

—_ 1 GG

S G

PASSED-EDFIELD-TEST

PATTERNALLONES
PATTERNRANDOM
CXTRACTFDESCR

Page

1



EPField.dls
62 630
63 627
64 422
65 423
66 603
67 602
70 601
71 600
72 577
73 420
74 421
75 606
76 605
77 604

100 406
101 407
102 642
103 641
104 640
105 637
106 636
107 635
110 634
111 633
112 455
113 454
114 515
115 505
116 504
117 503
120 416
121 417
122 614
123 613
124 612
125 611
126 610
127 607
130 460
131 461
132 514
133 513
134 512
135 511
136 510
137 507
140 506
141 446
142 447
143 530
144 457
145 456
146 520
147 517
150 516
151 444
152 445
153 533
164 532
155 531
156 114
157 415
160 617
161 616
162 615
163 452
164 453
165 527
166 526
167 525
172 524
171 523
17z 522
173 521

22050
22000

50
22150
36050
36217
36150
22050
22000

50
22150
20050
20200
22000

50
22150
20050
20200
21050
21350
21150
20050
21401

50

50

50
32000
23376
20150
22050

50
22720
22050
34150
22050
20150
21150
22050

50
22150
22250
22050
36150
34154
24050
35400

50

50
23450

50

50
32000
23378
20150
22050

50
22720
21401
21150
23476

50
22150
22050
34150
22050

50
22150
22250
22050
36150
34151
24050
35100

50

5C
2235¢C

125057
121044
25255
65006
125005
137002
65001
125177
131040
25255
65014
125013
137011
111014
25255
65104
125102
137100
125076
65075
65073
125071
1066
24331
25032
25111
103013
101010
65007
125034
25354
41031
125026
65025
125023
65020
65016
125141
25255
65030
65027
125024
11023
656021
125017
3015
24114
25032
25061
24135
25032
105040
101037
65034
126111
25354
101067
41065
65063
101030
25354
65036
125034
65032
125125
25255
65056
65055
125063
11051
65047
125044
5043
24075
256134

25130

— - — - -
= NONNONNDORODON LR OOON

- -
- s OO

[ S — — -
;R R N A= RN OBNNO RO NEOROO R OO O

—
Cro O
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DECODEFDESCR
(+1)
(+2)
(+3)
(+4)
(+5)
(+6)
(+7)
(+10)
(+11)
(+12)
(+13)
(+14)
(+15)
(+16)
(+17)
(+20)
(+21)
(+22)

ENDBITPASTEND

RFTEST
(+1)
(+2)
(+3)
(+4)
(+8)
(+6)
(+7)
(+10)
(+11)
(+12)
(+13)
(+14)
(+15)
(+18)
(+17)
(+20)
(+21)
(+22)
(+23)
(+24)
(+25)
(+26)
(+27)

RFBAD

WFATEST
(+1)
(+2)
(+3)
(+4)
(+5)
(+6)
(+7)

Page

2
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Pa

176
177
200
201
202
203
204
205
206
207
210
211
212
213
214
215
216
217
220
221
222
223
224
225
226
227
230
231
232
233
234
235
236
237
240
241
242
243
244
245
246
247
250
251
252
263
254
255
256
257
260

ge

RM:

£54
b 451
450
6536
535
534
434
435
557
556
665
442
443
653
652
561
550
547
546
645
544
543
542
541
540
5§37
404
405
843

b 441

440
626
625
621
620
413
624
623
411
410
622
412
566
565
561
560
433
564
563
562
432

400: 2

61

o o

50
50
32000
23376
20180
22060
50
22720
21401
21150
23478
50
22150
22050
34150
22050
22150
22580
22150
36250
22350
361560
343563
24050
35400
50
50
23450
50
50
50
20000
22150
21550
50
22150
23150
50
23050
21050
50
50
20000
22150
21550
50
221560
231560
21050
50
50

24121
26134
107074
101073
85070
125070
26354
101136
41134
65132
101104
25354
85126
125124
65122
125120
65116
125115
65113
685110
126107
11106
65102
125101
7077
24010
25120
25106
24100
25120
25111
103053
65043
25040
24224
65050
125046
24023
125020
125044
25052
25401
103152
65142
25141
24265
65151
125147
125145
25153
25401

locations used,

REVISION
RUN-TIME
PASSCOUNT
MAXPASS
SUBTEST
INNERLOOPCOUNTER
LOOPWITHIN
RANDFLAG
CURRENTPATTERN

CA
XA
CB
XB

FDESCR
STARTBIT
ENDBIT
LENGTH
SHIFTINDEX
SHIFTSIZE
SHIFTVALUL

2-Apr-80 10:33:09

(+31)
WFABAD
WFBTEST

(+1)

(+2)

(+3)

(+4)

~(+5)

(+6)

(+7)

(+10)

(+11)

(+12)

(+13)

(+14)

(+15)

(+186)

(+17)

(+20)

(+21)

(+22)

(+23)

(+24)

(+25)

(+26)

(+27)

(+30)

(+31)

(+32)
WFBBAD

(+1)
LEFTCYCLE
CYCLELOOP

(+1)

(+2)

(+3)

(+4)

(+5)

(+6)

(+7)

(+10)
CYCLEEND
LEFTSHIFT
SHIFTLOOP

(+1)

(+2)

(+3)

(+4)

(+5)

(+6)
SHIFTEND

117 free

Page
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26 MASK
217 SIMRESULT
30 RESULT RLCE@

Time: 8 seconds: 0 error(s). 0 warming(s). 11927 words free
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.......................................

.MIDAS :

Logger
By: J.

for EDField

rogram
Keliman '

.............................................

............

start L
L
L
L
L
.breakpoint L
L
L
L
L
L
L
L
L

.notmybreak L

.rfbad
.bad

rrr-oDr reor rror ~ror ~r-or —

Ll i~ I

X AppendOutput
X WriteMessage
X WriteDT;

X WriteMessage
X

-----------

EDField.report;
~exkxxnnxsn  START EDField Test

R RERKRERE RN R .

Skip .continue;

><

AppendQutput

EDField.report;

A18 SkipNE RFBAD;

X Skip .rfbad;

A18 SkipNE WFABAD;

X Skip .wfabad;

A18 SkipNE WFBBAD;

X Skip .wfbbad;

A18 SkipNE PASSED-EDFIELD-TEST;
X Skip .passtest:

X AppendOutput
X WriteMessage

X WriteMessage
A0 val;

X WriteMessage;
X WriteMessage

X WriteMessage
A18 val;

X WriteMessage;
X WriteMessage

X WriteMessage
A19 Val;

X WriteMessage;
X WriteMessage

X WriteMessage
A17 val;

X WriteMessage;
X WriteMessage

X WriteMessage
Al6 Val,

X WriteMessage;
X WriteMessage

X WriteMessage '

A13 val,
X WriteMessage;
X WriteMessage

L X CloseQutput:

X Exit:

L X WriteMessage ***

L

R
L
L

o

~r— o

X WriteMessage *

B2 val:
X WriteMessage:
X WriteMessage

X WriteMessage
B17 val:

X WriteMessage:
X WriteMessage

X WriteMassage '

B16 val:
X WriteMessage:
X WriteMessage

EDField.report;
#** FAILed: Not at my breakpoint ~;

' Parity =

~

' CIA =

)

* CTASK =

]

' APCTASK =

" APC =

TPC =

t

FAILed: at my Breakpoint RF BAD ~;

PASSCOUNT =

!

' RESULT =

1

SIMRESULT =

t

............
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X WriteMessage ‘' FDESCR =
B8 val:

X WriteMessage:

X WriteMessage ~;

~r— o

X WriteMessage ' STARTBIT =
B9 vatl;

X WriteMessage;

X WriteMessage ~;

~r 2

X WriteMessage ' ENDBIT = ;
B10 Val;

X WriteMessage;

X WriteMessage ~;

r—>orr

X WriteMessage ' CURRENTPATTERN = :
B14 Vvail;

X WriteMessage:

X WriteMessage ~;

r>orr

X WriteMessage ' XB = ;
B15 val;

X WriteMessage;

X WriteMessage ~;

o

—

X Skip .continue;

.wfabad L X WriteMessage *** FAILed: at my Breakpoint WFA BAD ~;
L X BackSkip .bad;

.wfbbad L X WriteMessage *** FAIlLed: at my Breakpoint WFB BAD ~;
L X BackSkip .bad;

WriteMessage ~-------===-- PASSed EDField Test :
WriteDT;

WriteMessage  -------==-------. .

Skip .continue;

.passtest

mrrer
> > > >

.continue WriteMessage ~;
CloseOutput;
DisplayOn;

Confirm;

TimeOut 10000000;
Continue;

Skip 2;

ShowError Program failed to CONTINUE.;
BackSkip .notmybreak:
DisplayOff;

BackSkip .breakpoint;

D€ > DK D DC 2 D D D DK <
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—

Al19 val 0
X Confirm
X lcad EDFIELD:

rr-

BO Addr REVISION

Bl Addr RUN-TIME

B2 Addr PASSCOUNT

B3 Addr MAXPASS

B4 Addr SUBTEST

B5 Addr INNERLOOPCOUNTER
B8 Addr FDESCR

B9 Addr STARTBIT

B10 Addr ENDBIT

B11 Addr LENGTH

B14 Addr CURRENTPATTERN
B15 Addr XB

B16 Addr SIMRESULT

B17 Addr RESULT

~-frCrerrrHrrrHrrrrr~r

C13 Addr RANDFLAG
C15 Addr LOOPWITHIN

—rr

X DisplayOn:

X TimeOut 10000

X SS GO

X Skip 1

X ShowError Single-step at GO hung

e
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MR Ak ww www <D0Diag>Rev-1>EDSmallMam.mc  Revision 1  Nov 15.1397¢
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*x* EDSmallMem.mc : Small Memory Exercisar microcode
i Purpose : This test exhaustively exercises the control store as a 4K x 35 bit memory.
except for locations occupied by the program cor tne kernel:
and the T registers, except for T[18] and T[17].
o Minimum Hardware : Standard 4 CPU boards.
bbb Approximate Run Time : 20 seconds.
Hmw Written by : Tom Horsley, January 3. 1978
note: since this test tests all of control storse except Page 5. the main pregran nas
been left on Page 0. March 10. 1978 1:32 PM Bil1 Kennedy

ww%  Modgified by : Bill Kennedy. April 20. 1978

to re-initialize Control Store
biad Modified by : Chuck Thacker, December 12, 1978

to force CS reads and writes in RCSLoop to be on even locations.
e Modified by : Chuck Thacker, June 14,1379

to avoid RO, R11-17. CS pages 16 and 17, tasks 16 and 17.
“nn Mogified by : T. Henning. November 5, 1979
to standardize title page and code format, add looping and additional patterns.

BEBBASUNERACA AR SRS IARB RSN NS EERAAR R E ARSI T RN AR B E RN RS RS RS A B R T NSRS AR R ER TR SRR SRR N RN NN

LA A R AR LRSS R 2SR RS R S R R 22 R R 2 R R R RS RS R R R 2 R R R RS R R 222 R R 2 )

*SubTest Description:

* SubTest 0: The tast has stopped at an unexpected place. something else is
interfering with this test.

* SubTest 1: Confirm that the value written (Pattern) into Control Store bits § to 15
is the one read out (Result).

* SubTest 2: Confirm that the value written (Pattern) into Control Store bits 16 to 3!
is the one read out (Result)

* SubTest 3: Confirm that the value written (Pattern) into Control Store bits 32 to 33
is the one read out (Result).

* SubTest 4: Before writing a t-register confirm that it contains its index.
If it doesn't then possibly the wrong register has been accessed.
Also. confirm that the value written (Pattarn) into the T register is the one
read out {Result).

KAREARRAAEE AR SRR AR R LR AR AR R AR R RN A SRR AR RN N R AR AR AR N A I ARS ARSI X AR RN KRR U AR K AN R R AR R T NR RN

*BreakPoints:
* PATTERNERROR: Result read did not match Pattern written.
* BADT: Index read from the current T register was not correct in SubTest 4.
* BAD-MEMADDR: MemAddr is beyond allowed values. legal ranges are:

SubTest 1: 400 to 6777 (StartWord to EndWord)

SubTest 1: 4CC to 6777 (StartwWord to EndWord)

SubTest 1: 400 to 6777 (StartWord to EndwWord)

- SubTest 1: 0 to 15 (tasks 16, 17 disallowed for Timer and Kernel)

* PASSED-ZOSMALLMEM-TEST: Passed all tests, and a1l passes.

EHMBMEEN AR RNRER BRI BRI RARE R ARSI RS EEERET AN LSRN E AR KRBT RN O W RRRR AR R MR B RS RERR TR RN RN

* Shortloop Logic Analyzer Sync Points at Control Store address:
* PATTERNERROR: Control Store address 145 at MAINLQOOP.
* BADT: Control Store address 1435 at MAINLOOP.

1
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*Special Reg. Definition:

* Shortloop: At any breakpoint, the user has the choice of setting ShortlLoop to a 1 to
loop on the current test. OQuring the short loop., the user can modify the address
and data to the Ceoatrol Store at will by changing MemAddr and Pattern. For the
T register test in subtest 4. the T registar and the test pattern can also be
changed at will.

1. the current test will loop repeatealy for trouble shooting
G. nc looping 1in current test

* PatternChoice:

Bit 15 - all zeros pattern, enable by 1, disable by :
Bit 14 - all ones pattern. enable by 1. dJisable by 0

Bit 13 - checker pattern, enable by 1. disable by &
Bit 12 - random pattern, enable by 1, disable by 0

Example: PatternChoice=l gnables the all zeros pattern only
PatternChoice=2 enables the all ones pattern only
PatternChoice=4 enables the checker pattern only
PatternChoice=10 enrables the random pattern only
PatternChoicesl7 enables all four of the patterns
PatternChoice=1l enables the random and all zeros patterns

LR RS R 2 RS R RN RN R E 2R R S R R R R R R RN R R R R R RS R R R R R R R R SRR R R 2 R

*Subroutine Description:
- ReInitCS: 2zeros out Control Store and puts in correct parity.

LA RS 2SS EE SRS RS E RS SRR R LR P R R R AR R R R RS F R YRR R R SRR R R R RRRRR R SRR R R T ]

.
e

«
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~INITIALIZATION:
BUILTIN[INSERT. 24]:

INSERT[DOLANG]:
TITLE[SmallMemoriesTester]: *» Exhaustively exercises various small memcries
MIDASINIT;
SET[MainPage, C]: * set tag for Main Program page
ONPAGE[MainPage]:
EEE SR AR 2 ] R-Registers: W O e e Ok
RvV[PassCount,20]. *outer loop countsr
Rv[MaxPass,21,1C]: *number of times 2ig loop is to repeat bsfore breakpointing
RV[SubTest,22]: * current locatizn of test
RV[TestCounter.2Z]: * inner lo0p counter .
RV{CA.247; *used in random aumpber generation, A*XA - CA
RV{XA,25]; *random number generated via A*XA « CA
RV[CurrentXA, 26]: *value of XA to be used (usually XA, sometimes QVdXA)
RV{01dXA.271: *last valueof XA
RV[CSO0Test.30]: *numbar of tast iterations
RV[CS1Test,31]: *number of test iterations
RV[CS2Test,32]: *number of test iterations
RV[StartWord,33, 400]: ™ beginning of control store to be tested
RV[Endword, 34, 6777]: *and of control store tc be tested
RV[RepeatCounter.35]; *number of test repeats
RV[TmemTest.36]: *number of test iterations
RV[CS0.37]: * temporary register used in re-initializing Control Store
RV[CS1,40]: ’ * temporary register used in re-initializing Control Store
RV[CS2.41]: * temporary register used in re-initializing Control Store
RV[NewTask,42]; *ysed in task switching
RV[Tmp,43]; * temporary register
SET[wordloc, 447; *address cf regisisr "MemAddr’
RV[MemAddr. wordloc]: *agdress of memory cell to be tested
MC[wordAddress, wordloc]: *address of register 'MemAddr’

13: *pattern to be stuffed into word
1

Rv{Pattern, ADO{wordLoc.
; *result of memory read

1
RV[Result, ADD[wordlLoc, 2]

RV{PattarnChoice,47,177]; *gnable all patterans at program start
RV[CurrentPattern,50.1]: “initialize to all zeros pattern
Rv[PatteraTry,51.1]: *jnitialize to all zeros pattern
RV[Ones,32,1777777; *define ones to be 177777

RV{Checkerl.53,125262]: *chacker pattern register
RV[Checker0.54.052525]: *checker pattern register

RV{Toggle.55,0]: *checker toggle ragister
RV[Shortloop,56.0]: * 1 &> loop on current test. 0 3> continue on next test
RV[Revision.57,1]: *REVISION 1
RV[Run-Time.60.36]: *Run-Time is 36b or 30D seconds

T LELEE L LT Task Entry p01nt51 W R W R
SET[hignerTasklLoc. 40]: “entry point to higher task
MC[kigherTaskEntry, higherTasklLoc]: *antry point to higher task
SET[lowerTaskloc. 33]; *entry point to task C
MC[lowerTaskEntry. lowerTasklLoc]: *sntry point to task O
SET[higherTasklocl, §0]: *antfy peint to higher task
MC[higherTaskEntryl. higherTaskLecl]: *antry point to higher task
SET[TowerTaskLocl. 707 *antry point to task G
MC[lowerTaskEntryl. TowerTasklLocl]: *sntry point to task C

ET[testSwitch, 20]: *location of main switch

SETCMainPageBase.LSHIFT{MainPage.id1]:
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*** MAIN routine:

go:

start:
XA « AND@[2377, 122]C: *Load 15 Bits (XA « 123)
XA = (XA) OR (AND@[17720C. 123]C):

CA - ANDB[0377, 22G311C. *Load 15 8its (CA - 33021,
CA « (CA) OR (ANDE[1774C2. 330313C;:

CLEARMPANEL ;

TestCounter = 0C;

PassCount = 0C;

CS0Test =~ 0C:

CS1Test =« 0C;

CS2Test = OC;

TmemTest ~ 0C:

RepeatCounter « 0C: ’
t «~ 20000C; *set up CurrentXA so that it contains valtid address
t « (LSH[StartWord, 1]) OR (t);

CurrentXA « t;

t « (1C); *Initialize task registers to their task index
MemAddr « t:
IndexT: t « (17C);
LU « (MemAgdr) - (t) - 1;
GOTO{IndexTDone, ALU >= {]:

t « LSH[MemAddr, 14];
NewTask =~ t;

NewTask « (NewTask) OR (higherTaskEatryl):
APCTASKZAPC « (NewTask):
RETURN:

Tmp - wordAddress., AT[higherTaskLoc!]; *write value into t register
STKP « Tmp:

t = STACK:

Tmp ~ JowerTaskEntryl; *return %o task 2

APCTASK&APC ~ (Tmp):

RETURN;

NOP, AT[lowerTasklLocl]:

MemAddr ~ (MemAddr) = 1: *Increment FOR loop counter
GOTO[IndexT]:
IndexTDone:
nop.
bigLoop: t « (PatternTry) AND (177760C); *what pattern to use’
goto[WhatPattern,alus07: *exhausted all four pattern types?
PatternTry =~ 1C; *yes, select the zero pattern again
Toggle ~ 0C: *reset checker pattarn toggle
INCMPANEL :
PassCount~ t ~(PassCount;~-1: *increment pass count
Tu - (MaxPass) - (t):
goto[EndTest. alu<C]; *finished all passes?
nop;
WhatPattarn: t = PatternChoice: *Jdetermine what pattern 10 use
t = (PatternTry) AND (t;:
jotc[NextPattern,aluzl]: *g0 we want to use this pattern?
ThisPattern: <CurrentPattern « t. gcto(mainLoopl: *yes. use tais pattern
NextPattern: PatternTry «~ LSH[FatternTry.!], goto[biglcop]: “no, try the next pattern
tndiest:
CALL[ReInitlsS]: * go re=sinitialize gontrol store

Passed-EDSmallMem-Test: BREAKPJINT. goto[go]:
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* SUBTEST 0
mainLoop: '
SubTest - SC. AT[145]: *nail cown scope trigger point
ShortLoop - ShortLoop., GOTO[decipherXA, R QDDJ: *ShortLoop selectes?

Tryl:

Try2:

TestCounter = (TestCounter) + 1;
GOTO[.*2. NOCARRY]:
PattarnTry = LSH[PatternTry,1]. geteo[bigloop]: *use next pattern

t - (CurrentXA):
01dXA - ¢t.

- XA. TASK; *task so that Midas can mousg halt
- (LSH[XA, 21) + t; *Random (3005*XA - CA mod 2**13)

- (LSH[XA, 13]) + t:

- (CA) - t:

XA « t;

t « (XA);

CurrentXA ~ t:

o ot ot

t = (CurrentPattern) AND (1C):

goto{Tryl,alus0]; *want the zeros pattern?
Pattern « 0C, goto[decipherXA]: *yes

t ~ (CurrentPattern) AND (2C): *no, try the ones pattern
goto[Try2,alu=0]; *want the ones pattern?

t ~ Ones; *yes

Pattern « t, goto[decipherXA];

t « (CurrentPattern) AND (4C): *no. try the checker pattern
goto{Try3,alus0]; *want the checker pattern?
Toggle « Toggle, goto[Checker0l.R 00D]: *yes

t « Checkerl; *10101010101C1010 pattarn

Pattern = t:

Toggle =~ (Togglie) = 1, goto[decipherXa]; *toggle checker pattern

Checkerll: t =~ Checker(: *010101010101C101 pattern

Tryd:

Pattern « t:

Toggle ~ (Toggle) + 1. goto{decipherXAl: *t29gle checker pattern

t = (CurrentPattern) AND (10C). *no, try the randecm pattern
goto[bigLoop.alu=0]: *want the random pattern?

t = (CurrentXA): *yes

Pattern « t:

t ~ PassCount;

Pattern « (Pattern) + (t;:

decipherXA: SET{SwitchQ. TestSwitch]: *pick memcry to be testad

DISPATCH[CurrentXA. G, 37
DISP[SwitchTab0]:

SwitchTab0:

GOTO[Case0]., AT[SwitchQ,
GOTO[Casael], AT[SwitcnO.
GOTO[CaseZ]. AT[SwitchQ.
GOTO[Case3], AT[SwitchO.
GOTO[Cased], AT[SwitchO.
GOTO[Case5]. AT[SwitchC.
GOTO[Cased]. AT[SwitchQ.
GOTO{Case7]. AT[Switchd.

AN BN O
[N S L ¥ S T S 7O [ W [ W

o
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» SUBTEST 1

Caseld:

Rangel:

Rangel:

SubTest - 1C;

t « LOF[CurrentXA. 3. 14];

ShortLoop « Shortlocp. GOTO[.+2. R QDD]:

MemAddr ~ t;

t = MemAddr:

LU ~ (StartWord) - (t) - 1:
GOTO[Rangel, ALU ¢ C]:
GOTO[OutRange];

LU - (EndWord) - (t}:
GOTO[Range2., ALV >= 0]:
GOTO{OutRange]:

LU ~ (Pattern):
APCTASK&APC « (MemAddr);
WriteCS0&2;

t « 0C: *read the word
APCTASKZAPC « (MemAddr);
READCS:

t - CSDaza:

Result = t;

CS0Test ~ (CSO0Test) = 1
GOTO[Endswitch0]:

* SUBTEST 2

Casel:

Ranged:

Ranged:

* SUBTE

Casel:

SubTest - 2C;

t « LDOF{CurrentxA, 2, 1
0

dl:
ShortlLocp ~ Shortioop. GOTO[.+2. R 00R):

MemAddr ~ t,

.t = MemAddr:
LU « (Startword) - (i) - 1,
GOTO[Ranged, ALU 7 ]:
GOTO[OutRange];
LU « (EngWord) = (i)
GOTO[Range4, ALU >= 0]:

GOTO([QutRange];

LU « (Pattern):
APCTASK&EAPC « (MemAddr):
WriteCSl:

t - 1C;

APCTASKZAPC = (MemAddr):
READCS:

t ~ CSCata;

Result « t:

CSiTest - (CS1Test) - 1
GOTO[Enaswitech0]:

ST 3
SubTest - 3C;

t « LDF[CurrentXA, 3. 12]:

ShortLoop = Shortlocp. GOTO[.+2. & 000]:

MamAgdr = ©.

T ~ MemAagdr;
LU - (StartWord) - (t} - 1:
GOTO[Range5. ALU < I]:

Page

*CSC Mamory

*ShortLoop selected?

*Check Range

*write the pattern

*CS1 Memory

*Shortloop sslacted?

*Check Range

*write the pattern

*read the word

*(CS2 Memory

“ShcrtlLoop selacted?

*Check Rangs
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Range5:

Ranget:
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GOTO[QutRange]:

LU = (Endword) - (
GOTO{Rangec. ALU >
GOTO{OutRange]:

t « (Pattern),

LU ~ 0C:

APCTASK&APC = (MemAddr):
writeCS0&<:

t ~ 3C;

APCTASK&APC ~ (MemAddr):
READCS;

t « CSData:

Result -~ t:

Result - LDF[Result. &. 47;

Pattern ~ LDF[Pattern, 14, 4]

CS2Test ~ (CS2Test) + 1;
GOTO[Endswitch0]:

* SUBTEST 4

Cased:

BADT:

EndT:

Subtest = 4C;

t - LOF[CurrentXA, 3, 47
ShortLoop - ShortLoop, GOTO[.+2. R 00D]:
MemAddr - t.

MemAddr ~ (MemAddr) AND (17C):
T = (MemAddr) and (16C):

Tmp « T

Ty = (Tmp} xor (16C):
gotof.+2, alu#0]:
goto[QutRange]:

t « LSH[MemAddr., 141:
NewTask = t:

NewTask =~ (NewTask) QR (higherTaskEntry):
t « 0C;

APCTASK&APC ~ (NewTask):

RETURN;

Tmp «~ wordAcdress, AT[higherTaskloc]:
STKP « Trp:

Tmp =~ t;

LU ~ (STACK&+1) =~ (t}):

GOTO[EndT. ALU = 0]:

ShortLoop =~ ShortLocp. GOTO[BADT. R EVEN]:

goto[EndT]:

BREAKPOINT:

t « STACK&-1:

STACK « t:

t « Tmp:

Tmp = iowerTaskEntry:
APCTASK&APC « (Tmp):
RPETURN:

TmemTes* «~ (TmemTest; = 1, AT[lowarTasklLoc]:

GOTO[Endswitch0]:
30TO[OutRange]: *Repeat tne last test. i

G0TOfQutRange]: *Receat the last test. |

*write the oattern

*read the word

*abreviate erpected result

*t Memory

“ShortLoop selected?

*yse the LSB 4 bits for T(task;
*don't do tasks 1% or 17

*enter higher task

Page 7

0 be tested

*check to ascertain correct t-register

*ShortlLoop for troubleshooting?

*t =~ Pattern

*Result « t

*rgstore task number in t
*return to task 0O

nit the last memory locaticn again

. h1t the last memory locztion again



:0SmallMem.mc 21-Fep-80 8:20::28

GOTO[OutRange]: *Repeat the last test. i

GOTO[OutRange]. *Repeat the last test. 1.

ng

tasts: TASK:
t ~ Result;
LU ~ (Pattern) - (t);
GOTO[Endif0. ALU = 0]:

Shortloop ~ ShortLoop. GOTO[PATTERNERROR.

goto[Endifd];
PATTERNERROR:
BREAKPOINT:
fndif0:
30TO[mainLoop];
QutRange:
ShortLoop = ShortLoop. GOTO[.+2. R EVEN]:
Bad-MemAddr:
breakpoint;
goto(mainloop]:
t « (01dXA);
* CurrentiA « t;
“ RepeatCounter «~ (RepeatCounter) + 1;

* GOTC[decipherXA]:

.e.,

8. .

Page

hit the Tast memory location again
hit the last memory lccation again

anabie mouse halt

R EVEN]: »ShortLooc for trecudbieshooting?

*Shortloop for troubleshooting?

o
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SUBRQUTINE: ReinitCs

5:40:26

LEEELEELE T ]

Page 9

Puts zsros intc the Control Stcre from StartWord
to EndWord and alsc puts in the correct parity.

ONPAGE[MainPage]:

ReinitCS:

CSC ~ ZERO:
CS1 « ZERO;
€S2 -~ ZEROQ;

t - StartwWord:
NewTask = t;

t ~ CSC:

"Tmp - t:

RCSLoop:

t - CS1:

Tmp - t = (Tmp) XOR (t):

t - (LDF[CS2,14.4]) XOR (t):

Tmp « t = (LOE[Tmp.J.10]) XOR (t
Tmp - t « (LDF[Tmp.10.4]) XOR (t
Tmp = t « (LDF[Imp.14.2]) XOR (¢
Tmp « t « (LOF[Tmp,16,1]) XNOR {
t « (LOF[Tmp,17.,1]):

CS1 « (CS1) XOR (t}:

t ~ (CS2):

LU ~ (CSC):

APCTASKXAPC « (NewTask):
wWriteCS0&2;

LU « (CS1), at[MainPageBase,340]:
APCTASK&APC ~ (NewTask):
WriteCS1;

* zero what's to be written into CS
* zero what's to be written into C$
* zero what's to be written into C$
* Write control store from "StartWerc' to

‘Endwcrd’

*WriteCS (write control store location 'HewTask';
*out CSO in the temp. reg.

*get CS1

*xor first two CS words

*xor third CS word with the result

*start halfing procaess to get parity

*Do last part and complament it
*nut parity bit in the t-register
*exclusive or parity oit into bit 21 of CS (15 of CS1)

-

*force WriteCS to have JA.7=1

t -~ NewTask « (NewTask) + 1, at[MainPageBase, K350

LU « (EndWord) - (t) - 1;
GOTO[RCSLoop. CARRY]J:
RETURN:

END:

*increment address - Force WriteCS!l's JA.7=0
* see if done yet



EDSmaliMem

BEGIN

90.. initialize random XA=2122
start: | ceneratorregisters | CA 33031
PatternChoice = 17
CurrentPattern =1
ShortLoop =0
MaxPass = 10

lCLRMl

\

initiatize test
parameter registers

TestCounterz0
PassCount=z0
CS0Test=z0
CS1Testz0
CS2Testz0
TmemTestz 0O
RepeatCounter=0Q
CurrentXA =21000

IndexT: tndex T registers

T[Task1]=1
IndexTDone: by using Notities I=2

T{Task2

T ask16] = 16
T{Task17]=17

bigloop: /———
Exhausted all four \ ves | a .
y pattern types’.’ /[ select 22ros pattern ’
NextPattern: | S — ‘ ¢

no
WhatPattern: l reset toggle for checker pattern J

\
ne / 1s current pattern

N ‘
\ sélected by user’ / INC M | cisptay number of passes
yes \l/

I increment pass count J

mainioop > Jg

page 02

select next pattern

no

done with all passes?

yes
\

EndTest: I Re!mtlaiizsComro&Slcre]

_4_

Passed-EDSmaliMem-Test: BREAKPOINT | Passec aiitests.

CALL RelnitCs
page 06

XERO X D(0) [ MicROCODE SoURCE [ OOCUMENTATION FILE DESIGNER REV [DATE PAGE
ED Diaanostic EDSmallMem.mc¢ EDSmallMemO1.sil Tom Henning 1 11/02/7¢ 01

o F . P U - — e e —————



mainloop:

SubTest=0

ShortLoop
selectec?

no

SYNCis 1

ShortLoop = 1?

TestCounter s TestCounter« 1

45

finishec all tests?

no

KU

CARRY = 1?

[ save current random number| QICXA =z CurrentXA

[ generate random number Xa I

CurrentXA z XA

use next patrern

XA 2T 2{4005°XA + CA)mod2**16

bigLoop >
page 01

/

Want the put zeros in
zeros pattern? Pattern
S
no
Try1: }
Wantthe ves put ones in
ones pattern? / Pattarn

[ Pattern =z PassCount « CurrentXa f

decipherXA:

no
Try2: .
Warnt the Want the put 1010...
checxer pattern? 101Q... pattern? Pattern
no no
Try3: k 4 Checker0Q1: I
ves /[ Wantthe put Q101... .| toggle cnecker
\ random pattern? Pattarn pattern
no
bigloop \
page Q01 /
, Test CS Ward C
SwitchTabo: [, Case0 pageQ3 Te °r
i —> Casel page(04 TestCSWorc:
2 - -
choose test to be cene \ ﬁE Case2 page(04 TestCsworz2
based on CurrentXa / ——> Case3 page (05 TestTRegisters
4
Cased
DISPATCH[CurrentXA.0.3] 5 Case5
[
; Caseb
Case?

Bad-MemAddr:

Tk
{BREAKROINT]

ves

QutRange: —t
ShartLooco

\ Selectec?

ShortiLsop=1?

no
N/
} XEROX ' D(0O) 2R0GRAM NAME FOCUMENTAT:ON FILE DESIGNER Rev | caTE SAGE
. . i i 1 =3
l ED  |Diagnostic ED?maHMem.mc EDSmaI!Memoz.S{I Tom Henning | 1 | 11 /02/7_. | 02




SubTest 1 Test for CSO (Control Store word 0)

CaseO:

SubTestz 1

ShortLoop
salectec?

get new Control Store adcress

yes. use old Control
Store accress

\ 4

Range1t: o
Is MemAddr within no

test range?

Range?2: | Write Patterninto CS0&2
addressed by MemAddr

¢

read CS addressed by MemAccr
Result = CSData

4

yes is MemAddr> = StartWorg?
is MemAcdr< s Endword?

OutRange
page 02

{ CSOTest-CSOTes:Ml increment numbr of CSO tests

EndswitchO:
tests:

Is Result reac

allow mouse hait

MemAddrz LOF[CurrentXA.3.14]

th no
Pat::r:m\:rsien? /
yes -
ves / Shorttecp \
seigcted? /
PATTERNERROR: BREAKPOI@
J
EndifO: do another test
mainLoop
page 02
l XEROX D(0) PROGRAM NAME DOCUMENTATION FiLE VDESIGNER REV |DATE ;sac;s
‘ ED Diaanostic EDSmallMem.mc EDSmaliMemO03.sil Tom Henning 1 1 1/02/79' 03




l SubTest 2 Test for CS1 (Control Store word 1)

Case1: SubTestz2

Shertloop te | 5t MemAcddr = LDF[C: tXA 3.14)

selectac? get Control Store address emAcdr=DF[CurrentXA 2.14)
yes

A
Range3:
g Is MemAaggr within no N OutRange
test range? page 02
yes Is MemAddr> = StartWorg?
Is MemAddr<=EndWors?
Range4: Write Pattern into CS1

addressed by MemAddr

4

read CS addressed by MamAgdr
Resuit = CSData

[ CS1TestsCS1Test » 1 }-——-—> Er:iz»;/,ué%ho )

go compare Resuit reac against Pattern wntten

SubTest 3 ! Test for CS2 (Control Store word 2)

Case2:

SubTest=z3

ShortLoop

selected? get Control Store address J MemAcar= LOF[{CurrentXA.3.14)

yes
NS
Range5:
s Is MemAddr within no | QutRange
test range? page 02
yes Is MemAdcr> = StartWorc?
\ fs MemAddrd{z EndWorc?

Range6: Write Pattern into CS0&2
accressed by MemAcddr

}

read CS addressed by MamAccr
Result = LDFICSData.0.4]

] -\
rcszTest 2CS2Tast « 1 '__ > Enpdasgvev Ié%hO \/

/

go compare Resuit read against Pattern written

| XEROX

PROGRAM NAME QOCUMENTATION FILE DES]GNE?
| eo

EDSmaiiMem.mc EDSmaliMemOQ4.sil Tom Henning

D(0)
Diagnostic

[Rev Joate
1 11/02/7¢

e m— e e e AN s —




SubTest 4 Test for T Memory

Case3:

SubTests 4

ShortLoop

selected? get.Task to ba tested ] MemAdar= LDF[CurrentXa.2.4]

yes

A,

OutRange

<|s it Task 16 or 177 >""

page 02

no
\

I prepare to enter higher task J NewTask s LSH[MemAddr. 14}
NewTask = NewTask OR higherTaskEntry
T=0

r notity highertask | APCTASK&APC =NewTask
Return

L Read T at higher task I

lsinoexinTcorrect?/ 1o
—_—
yes i S
ves / ShortLoop
selectec?

BADT: REAKPOI

A

EndT: LwritePat'.smintoT I Tz Pattern

Result= T

[ rg-writ@ incex intoTJ T=ztask number

notity task O }

———————
| EndswitchQ
TmemTestz TmemTast » ]_'—" page 03

go compare Result reac against Patisrn written

fXEROX D(0) PROGRAM NAME DOCUMENTATION FILE DESIGNER 2EV | DATE PAGE
! ED Diaanostic EDSmaliMem.mc¢ EDSmaliMem05.sil Tom Henning ] 11/02/79 05

o ——— ¢ v v Tl — e — - A —— ) o —— et gt 4 — ot PR



Subroutine

s \  Subroutine to zero out Controi Store
RelnitCS and to remove any parity errors.

CS0=0
CS120
Cs2=0

y

l NewTask = StartWord ]

l Obtain the parity bit of the CS word l Tmp=T=CS0O XORCS1

TsLDF[CS2.14,4] XORT
Tmp=T=LDF[Tmp.0.10] XOR T
TmpaT2LDF[Tmp.10.4] XOR T
Tmp=T=LDF{Tmp,14.2] XORT
Tmpz2T=LOF{Tmp.16.1] XNOR T
T3 LOF(Tmp,17,1]

Put the parity bitinto CS1 bit 15 CS1:CS1 XORT

J

Write CSO and CS2 into Control Store
addressed by NewTask

v

Write CS1 into Contrel Store
acddressed by NewTask

v

l NewTask z NewTask « 1

L
ws [
\

s NewTask<{zEncWord?

RCSLoop:

no

IRETURNI

DESIGNER REV

1

JATE
11/02/79

DOCUMENTATION FILE
ED EDSmallMem.mc EDSmallMemO6.sil

’ XEROX{ D(0) | PROGRAMNAME [
D

tagnostic Tom Henning

[2:0z
06

3



=0

PRRITY

~.§ =3

REWIZION 1 COMM-ERE
CYCLECONTROL FLN=-TINE I8 coMn-gr1
PLHRER PR2ACAUNT g  COmMM-ERZ
FCFREG 4 MAXPASS 1G EOOT-ERR
0BREG 17 SUBTERT A *ROOTREAZON
SBREG 77 MEMSYMOROME
MMEFR ]
*SITHP
STKP
*SLURESULT

[€))
F <
Do)

=
= D)

U

LX) ]
[CURE =3
-4 )

4 o

) D -

FATTERN g

LA 4=
A 1z

3
+SALUF 37 TESTCOUNMTER 8 RESULT D)
T 24 Ta99 CLURRENTFATTER 1 MEMADOR @

Al TONE : 7]
TPC Za 7T STARTWORD diy
CALLER ILC@+74C2 ENOWORD EFFT
FAGE 3
*HPL 11 C9aTE:RT
FRPCTASK 18 CILTEST
*CIA G0+1 COZTEST
1

"BTTERNCHOTICE 17
SHORTLOGP 3

Do I SO

CTHIH i3 THMEMTEST &

-

Loaded: EDEmallMem Time: 95,73

Step at @G0, BF at 9:GO+1

Exit Boot Run-Prog Resd-Cmds Bresk UnBreak ClrfddeddP: CIrAT1BR: ShowdPs Go
22 Continue Load LdSymz Compars Test-all Test Jump Zhow-Cmdz Yrite-Cmds

Yirtual



»

~EDSmal1Mem.dls 21-Fep-80 <&:4

[y
~
o

MicroD 3.8 (0S 18&) of April 27, 1975
at 5-Dec-79 1C:50:58

microd. run EDSmaliMem

EDSmal1Mem.DIB 285h instructions written 5-Dec-79 10:50:C8
Total of 355b instructions

Checking for errors...
Linking. ..
Building allocation lists...
Assigning locations...
3E5b instructions in rings involving ONPAGE or AT
Reloading binaries..
Checking assignment. ..
writing .M8 file...
writing listing...

IM:
Imag Real wa W1 W2 Symbol

-m - coee emescw meeces e eemmmmees

EDSmai1Mem.DIB:

¢ 11 22005 107050 7 GO START
1 330 22320 101057 7  (+1)
2 327 22001 123055 3 (+2)
3 326 22323 115053 3 (+3)
4 228 a7 7050 3 (+4)
5 324 20020 101048 17 (+5)
6 323 20020 101045 3 (+6)
7 322 24020 101082 3 (+7)
10 321 24020 101040 7  (+10)
11 320 24020 101037 13 (+11)
12 317 26020 101035 13 (+12)
13 316 26020 101033 7 (+13)
14 215 22 41031 3 (+14)
15 314 22374 £3027 17 (+15)
16 213 22050 125024 13 (=18)
17 212 0 43022 3 (~17)
20 311 12050 125020 3 (=20)
21 210 0 77013 3 [INDEXT
22 305 13530 25010 3 (*1)
23 304 50 24230 0 (*2)
24 15 12174 71008 3 (+3)
25 203 10050 125004 13 (+4)
26 202 10303 101002 13 (*5)
27 301 10147 21000 13 (*6)

30 30¢C 50 25401 0 (~7)
50 10002 111154 17 (+10)
32 386 10150 3153 17 (+11)
33 385 40150 65150 17  (+12)
34 364 10003 121147 17 (+13)
35 363 10147 21144 17 (+14)

2
@

3% 362 §0 25401 0  (+15)
72 70 50 25017 3 (~16)

a0 307 13080 125014 2 (+17)

a1 208 50 25021 3 (+20)

a2 14 50 25064 1 INDEXTDONE
43 132 14217 41116 & _BIGLOOP

12 134 50 24101 1 (~1)

45 141 12000 103082 & (+2)

16 121 18020 101162 2 (+3)

a7 71 27 8137 0 (=4)

50 52 21080 165123 C  (+3)

51 §1 21250 25102 <  (-8)

52 a1 50 24214 O (-7)

32 5 56 25106 1 (+1J)

54 130 12156 55108 13 WHATPATTERN
£5 143 14250 65104 5  (*1)

56 142 50 24150 0 (+2)

57 55 14050 125112 1 THISPATTERN
89 §¢ 16172 103064 5 NEXTPATTERM
51 7 §C 25342 3 ENDTEST

Page

1



EDSmallMem. dls 21-Feb-80 3:40:2% Fage

28 12 50 25022 O PASSED-EDSMALLMEM-TEST
52 @ 125 20020 101031 12 MAINLOOP
B2 215 18150 123477 10 (+1)
55 35 2105C 125027 16 (=2
86 213 50 577 1 (+2)
57 137 14174 183384 5 (-4)
70 136 22150 83024 12 (=5)
71 212 22050 125371 15 (=8)
72 134 22150 635223 6  (=7)
73 211 23174 ¢5:00 4 {+10)
7t 135 23173 $7i34 5 (-11)
75 158 23150 83132 1 (+12)
78 155 22050 125130 5  (=13)
77 158 22150 65128 5  (+14}
120 153 22050 125124 11 (*15)
101 152 14200 43123 1 (+186)
102 151 50 21070 0 (*17)
102 35 12020 1010786 4  (+20)
104 32 14200 43120 1 TARY1
105 15¢ 50 24064 € (+1)
108 33 134150 63161 12 (+2)
107 270 12050 125077 4  (+3)
110 32 14200 51116 1 TRY2
111 147 50 24061 0 (+1)
112 31 16150 124436 4  (+2)
113 16 14150 65165 16  (+3)
114 272 12050 125163 6  (+4)
115 271 17050 125077 4  (+5)
118 17 16150 65170 2 CHECKERC!
117 274 12050 125166 6  (=1)
120 273 17050 1250677 4 (+2)
121 30 14200 81115 1 TRY3
122 126 50 24085 1 (+1)
123 133 22150 65176 12 (+2)
124 277 12050 125174 &  (+3)
125 276 20150 65173 2 (+4)
126 275 13150 125077 &  (+5)
127 37 22172 13156 12 DECIPHERXA
130 287 50 28841 C  {=1)
131 & 20 5C 25185 2 SWITCHTABO
132 6@ 21 5 28127 1 (=+1)
122 @ 22 50 25160 1 (*2)
134 @ 23 50 25010 2 (*3)
135 @ 24 50 25012 2 (=4)
136 @ 25 50 25015 2 (+5)
127 @ 26 50 25018 2 (+4)
160 @ 27 50 25020 2 (+7)
141 255 20000 103183 12 CASED
122 255 22167 71150 12 (=1
142 262 16150 124507 10 (~2)
134 42 12050 125106 Q  (+3)
145 13 12150 85147 2 (+4)
146 253 25550 25145 15  (+5)
147 282 50 24325 O (+6)
150 52 50 25034 2 (+7)
151 53 27450 25143 2 RANGEL
1% 281 50 24251 1 (=1)
53 131 50 25034 2 (*2)
154 130 12150 28141 6 RANGE2
133 25¢ 12147 21136 2 (=1}
158 257 47 31834 2 (+2)
157 253 20 1133 2 (+3)
15¢ 255 12147 21120 2 (+4)
181 284 &7 33827 2 (+3)
152 253 54150 85125 15 . (=8}
182 252 12050 128122 12 (~7)
165 251 23050 125121 2 (~10)
185 250 50 25142 0 (+11)
158 183 20000 10%i¢d 11 CASEL
157 122 22187 71132 11 (+1)
172 181 18180 12457 11 (*2)
171 125 12050 125056 1 {+3:
172 127 12150 85131 1 (=4}
173 160 25583 25137 158 (=5}
172 137 52 22213 0 (*3)
175 2z 50 25032 2 (=7)



E0SmaliMem.dls 21-Feb=-80 £:20:26 Page

176 47 27450 25050 2 RANGE3
77230 50 24251 1 (*1)
00 125 50 25034 2 (=2)
201 124 12150 25C57 5 RANGE:
202 227 12147 21058 2 (+1)
203 226 47 33452 2 (+2)
204 223 0 43081 2 (+3)
205 224 12147 21048 2 (+4)
208 223 47 35435 2 (-5)
207 222 54150 65042 18  (+6)
210 221 12050 125040 12 (+7)
211 220 25050 125036 &  (+10}
212 217 50 26143 0 (*11)
212 170 20000 107157 11 CASE2
216 - 167 22167 71185 11 (=1)
215 166 15150 124448 11 (+2)
21 122 12050 125047 1  (+3)
217 123 12150 65153 1 (=4)
220 185 25330 25151 15  (+5)
221 184 50 24310 0 (*6)
222 44 50 25034 2 (+7)
223 45 27450 25113 2 RANGES
224 245 80 24375 0 (+1)
225 77 50 25034 2 (+2)
226 76 12150 65110 6 RANGES
227 244 20 1107 2 (*1)
230 243 12147 21105 2 (=2)
221 242 47 31502 2 (+3)
232 231 0 47101 2 (+4)
233 240 12147 21076 2 (+5)
233 237 47 35475 2 (+6)
235 238 54150 65072 16  (+7)
236 235 12050 12507C 12 (+10)
237 234 12162 133066 12 (+11)
240 233 12183 123065 6  (-12)
241 232 25050 125063 12 (+13}
282 231 50 25143 0  (~14)

243 204 20000 111007 12 CASE3
244 203 22163 41005 12 {+1)
248 202 1615C¢ 124387 10 (=2)

248 72 12050 125168 ¢C (+3)
247 73 12200 137002 2 (+4)
250 201 12200 75G00 2 (+5)
251 200 10050 125177 18 [+9)
252 177 10400 35175 15 (+7)
253 17 50 24171 0 (+-10}
254 74 30 25034 2 (+11)
255 78 12174 71172 1 (=12)
256 175 10050 126170 11 (=13)
257 174 10302 101166 11 (+14)
260 173 20 41165 1 (+15)
251 172 10147 21163 11 (+18)
282 171 50 25401 0 (+17)
263 @ 40 10002 111176 17 (+20)
264 377 10150 3174 17 (+21)
265 376 10050 125173 17 (+22)
268 375 43450 28170 17 (=23)
287 374 3 24004 9 (+24)
27d 3 16150 124212 10 (=25)
271 g 5¢ 25005 9 (+26)
272 & N 5¢ 250C5 0 BADT
273 Z 42150 £5187 17 ENDT
274 373 40080 125164 17 (+1)
273 372 10150 5B&1€3 17 (+2)
278 7! 10002 1211€: 17 (=3)
277 370 10147 211538 17 (=4
200 387 50 2548 0 (=5)
21 3 50 7080 125114 12 (+8)
302 24€ 50 23143 2 (+7)
303 203 50 2503¢ 2 CASE-Z
2042 20€ 50 25034 2 CASES
308 2287 30 25034 2 CASES
208 21t 5C 25034 2 CASET
27 2 50 25318 2 GCNDSWITCHC TESTS
218 237 12180 8&400 10 (=1)
311 52 13250 25033 8 (2}
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50 24130 0 (+3)
12150 124537 10 (=4)
50 25131 0 (+5)
8¢ 25131 ¢ PATTERNERRQR
56 25112 1 ENDIFO
15150 123557 10 OUTRANGE
80 25154 0 BAD-MEMADDR
50 25112 1 (+1)
26178 101120 17 REINITCS
10178 101137 3 (=1)
10176 101135 7 (=2)
241530 85132 17 (+3)
10650 125130 12 (=4)
26150 65127 17 (+5)
10050 125125 17 (+6)
10156 85122 23 (+7)
10450 165116 17 (*+10)
10483 63115 7 (+11)
10485 157112 17 (+12)
10463 153110 17 (+13)
10461 171108 17  (+14)
10760 175106 17  (+15)
10160 77103 17  (+16)
10450 125026 0  (+17)

10150 55077 7 RCSLOOP
L6150 25074 17  (+1)

10147 21072 13 (+2)
47 31500 3 (+3)
10150 25071 3 (+4)
10147 21066 13  (+5)
47 33520 3 (+6)
11050 165064 13 (+7)
27550 25063 3 (+10)
50 24026 Q  (+11)
50 25401 0  (+12)

lTocations used. 21 free

PASSCOUNT
MAXPASS
SUBTEST
TESTCOUNTER
ca

XA
CURRENTXA
OLOXA
CSOTEST
CSITEST
CS2TEST
STARTWORD
ENDWORD
REPEATCOUNTER
TMEMTEST
€so

cs1

cs2

NEWTASK

T™P

MEMADDR
PATTERN
RESULT
PATTERNCHOICE
CURRENTPATTERN
PATTERNTRY
ONES
CHECKER!
CHECKERC
TOGGLE
SHORTLQOP
REVISION
RUN-TIME
RLCE

2 11747

1i seconds: T error(s:. T warning(s’.

werds

free

Page



tDSmallMemLog.midas 21-Fep-80 6:40:25 Page

.breakpoint

.notmybreak

.paat

.bad

L

-

~Eore B e e oe

— T o

~ o

~rOor

Lol e © I il aagl o ~ e

e ue

X AppendOutput EDSmallMem.raport;

X WriteMessage ~*»=*xw»wex  START £0SmallMem Test
X WriteDT:

x Wrn'teMessage LA E R R EE LR E L E R N R

X Skip .continue:

X AppendOutput EDSmallMem. report:
A18 SkipNE BADT;

X Skip .badt:

A18 SkipNE PATTERNERROR:

X Skip .patternerror;

A18 SkipNE PASSED-EDSMALLMEM-TEST;
X Skip .passtest;

X AppendQutput EDSmaliMem.report:
X WriteMassage *®* fAIlLed: Not at my breakpoint -:

X WriteMessage ' Parity =
A0 vatl:

X WriteMessage:

X WriteMessage ~:

X WriteMessage ' CIA =
Al18 Vvail;

X WriteMessage:

X WritezMessage ~:

X WriteMessage ' CTASK = ;
Al19 val;

X WriteMessage:

X WriteMessage =~

X WriteMessage ' APCTASK =
Al7 Val;

X WriteMessage:

X WriteMessage ~.

X WriteMessage ' APC =
A16 Val,

X WriteMessage:

X WriteMessage ~:

X WriteMessage ' TPC = ;
Al13 val;

X WriteMessage:

X WriteMessage ~;

X CloseQutput:
X Exit:

X WriteMessage *** FAIlLed: at my Srszakpoint ~;

X WriteMessage * T register index miscompareq ~:
X WriteMessage ' SUBTEST = H

B4 val;

X WriteMessage:

X WriteMessage ~:

X WriteMessage ' MEMAQODR =
1l val:

X WriteMessage:

X WriteMessage ~:

X WritsMessage ' PASSCOUNT =
B¢ val;

X WriteMessage:

X WriteMessage ~:

X Skip .continue:



EDSma’iMemlog.

.patternerror

.passtest

.continue

migas 21-Fab-3C 4:30:2%3

> > X< ><

2K D€ DC D D DC DC DC X D X<

L C WriteMessage »*x FAllLad: at my Breakpoint ~:
WriteMessage * RESULT read did not match
BackSkip .bad:

WriteMessage ~------------ PASSec tDSmallMenm Test
WriteDT,

WriteMessage  c----ececcs--soo .

Skip .continue:

writeMessage ~.
CloseQutput:
DisplayOn;:

Confirm:

TimeQut 1CJC0CCT,
Continue.

Skip 2

ShowError Program failed to CONTINUE,:
BackSkip .notmybreak:
DisplayOff;

BackSkip .breakpoint;

PATTERN wrotten ~;

Kt
W

8]

~n
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Al19 val 0
X Confirm
X Load EDSmalliMam:

rrrr

B Adar REVISION

B1 Addr RUN-TIME

B2 Addr PASSCOUNT

B3 Addr MAXPASS

B84 Addr SUBTEST:

B% Addr XA;

B10 Addr TESTCOUNTER;
B11 Addr CURRENTPATTERN:
Bil6 Addr CSOTEST:

B17 Addr CS1TEST

B18 Addr CS2TEST

B19 Addr TMEMTEST

(ol ol ol ol ol ol ol ol nlf ol ol &

CY Addr PATTERN

C10 Addr RESULT

Cil Addr MEMADDR

€13 Addr STARTWORD

C14 Addr ENDWORD

C16 Addr PATTERNCHOICE;
C17 Addr SHORTLOOP;

X DisplayOn;

X TimeQut 10000

X SS GO

X Skip 1

X ShowError Single-step stuck at GO

[l o ol st el Sl el Al o
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**» EDTask.mc : The Task Switching and Register Addressing Test Program
el Purpose : To test task mechanism and register addressing modes.
***  Hardware Configuration : Standard 4 CPU boards
*¥***  Written by : Tom Horsley. Dec. 12, 1977
wx*  Modified by : Bill Kennedy, Feb. 23, 1978

Added control store parity.

Took code off page 0.
bl Modified by : Bill Kennedy, Apr. 6, 1978

Stayed from a KERNEL register and added meaningful tags to Breakpoints.
*s*  Modified by : Chuck Thacker, Jan. 25, 1979

Changed for 8G configuration,
**x*x  Modified by : Chuck Thacker, June 16, 1679

Changed to avoid stack overflow.
¥***  Modified by : Camellia Chan, Mar. 4, 1980

Standardize title page. code format, labels and looping.

o A ook ale ok R K IR o ok o o o o O Ok O e ok ok ko K B o o e ok ok S o o o S O ok o ok ol ok R ok N O e ke ok e e e 3R K i ok o S o 3N 0 o e R e K KR KK KK
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*SubTest Description:
* SubTest 1: In the READ test, confirm that the contents (Result) of the register read
(TargetRegister) match those expected (TargetValue).

In this test, the absolute address of the register to be tested is calculated using

RMOD, RSEL, TASK, STKSHFT, and REGSHIFT from XA. Then control store instruction 760

is stuffed with an appropriate read instruction. Finally a random value from XB is
written into the absolute register location via the stack. a switch is made to the
relevant task and the instruction at location 760 is executed.

* SubTest 2: In the StackCompare test, confirm that the expected stack pointer (ExpectedStkp)
matches the value of the STKP found immediately after the read or write instruction
(SaveStkp). B

* SutTest 3: In the WRITE test, confirm that the contents (t) of the register written
(TargetRegister) match those expected (TargetValue).

The write test is similar to the read test except that location 762 is stuffed and
the test is not performed on some of the special hardware registers.

* Note: Registers outside the range R46 to R360 are not read or written in any test.

3K 3 K N o oK 3K Ok R oK 3 0 M 3 gk 3K K K ok ok 3K 3K MK 36 3K K ok 3k 3k ak ok oK ke K 2K Ok 0 3 R K ok ok ak 2k R 3K K K ok 3K B i 3¢ 3K K ok ok o R K R 0k K ok 3K i oK ok ke 3k ok 3K 3K i 3Kk Ik ok i ok ok 3k ok ik %k ok ok ok K X

*BreakPoints:

* ReadfFail: the contents (Result) of the register read (TargetRegister) do not match those
expected (TargetvValue).

* StackFail: the content (ExpectedStkp) does not match the value of the STKP found immediatley
after the read or write instruction (SaveStkp).

* WriteFail: the contents (t) of the register written (TargetRegister) do not match those

expected (TargetValue).
* Passed-EDTask-Test: Passed all tests, and all passes.

ok A K K R ok o s e O o0 o K K ok oK ok K oK N ok ok R oK o ok K oK i oK K oK O 0K M O R 0 K o 3k K ok R ok K N 3 SR O R K K 3k 3K Ok oK ak 0 O e 0 e ok R ok ko KR K

* ShortlLoop Logic Analyzer Sync Points at Contro? Store address:
* Readfail: Control Store address 770 at SubTestl.

* StackFail: Control Store address 1546 at StackCompare.

* WriteFail: Control Store address 772 at SubTest3.
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*Subroutine Description:

* * 2 & X 3 RN

FirstSixBits:

LastTwoBits:
NewInstx:
PrimeTarget:
ReadTest:
SetUpRead:

StackCompare:

WriteTest:

inserts the last two bits of the absolute R-register from t.
Newlnst is now done when control
prime the target register with a value.
executes the read test.

create environment for read test.

is at 2001b+4*n,

make sure the stack pointer is correct.

sets up and executes the write test.

n=0-377p.

deciphers the first six bits of the absolute R-register from Target Task.

W e e o 2k KoK K TR e o 3 kol e ol N e e a3 a k ak a3 sk o O ok o K ok ok sk ok ok ok ok ok ok ol e o i K ok 3 ke ok ok ok oK ok ko 2 0k Tk MKk o Kk 3K oK ak Ok 3K ok ok 3k K oK kK

*Special Reg. Definition:
XA: The arguments of the test.are built up from the random 16-bit word (XA) as follows:

*

RMOD
RSEL
TASK

PCF

0B

sB
STKSHFT
REGSHIFT
STKP
Rd/Wr

XA is used to choose a task and
It is also used to decide whether

provide starting values for such registers as DB, SB,PCF and STKP.

a

XA[O0]
XA[1-6]
XA[7-12]
XA[13-15]
XA[12-17]
XA[12-17]
XA[7]
XA[10]
XA[10-17)
XA[13]

.

register addressing mode (RMOD and RSEL).
to test reading or writing the register and to

InnertnopCounter: 16 bits inner loop counter.

Note that the
number 1in the
is guaranteed

time the inner loop 1is exhausted.

PassCount:

MaxPass:

NewRand:

ShortLoop:

Quter loop pass counter,

random number generator has been constructed so that it produces each
range [0, 64K) once and only once before repeating any number. Thus it
to exhaust all possible combinations of the fielas derived from it each

incremented each time when innerLoopCounter reached the limit.

number of times outer loop is to repeat before breakpointing.

1
0

t any breakpoint the user has the option of changing the value of Shortloop

change the pseudorandom number.
keep the current pseudorandom number.

to 1, which will cause the current subtest to loop endlessiy. If ShortLoop
then the program will proceed to the next subtest.

is a zero

ok o o o o B 3K 3 o Nk Ol oK N K T o ok o o e a3 3 o R R o o o kol K o ok o 3ok koK 0K ok a3k 3 ok 3K ok sk ok ok oKk 0K ok ok 3K e K e oK ok oK R ok e o K kol e Nk K
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*INITIALIZATION:

INSERT[DOLANG];

TITIE[EDTask]; *Task and register test program, ED revision
SET[MainPage, 2]: *definition of Main Program page
SET{SubPagel, 1]: *definition of Subroutine page 1
SET{splb,1shift[SubPagel,10]];

SET[SubPage2, 4]; *definition of Subroutine page 2
SET[sp2b,1shift[SubPage2,10]];

SET[SubPage3, 3]; *definition of Subroutine page 3

W e K ak ok o ek ak % ok ok ak ek ok ks ak o 3k ok o ok ok ok SW‘itCh Base‘ e ake kN kN o ke ok oKk oK B Kk Nk K Nk R KR K RN
SET[SpecialBigSwitch, 1120]: *switch base for special register selection
SET[SpecialSmallSwitch, 1140]; *switch base for special register
SET{outerSwitch, 1240]; *base of switch on RSEL[4:5]
SET[StkSwitch0, 146C]; *stack switch base

SET[StkSwitchl, 1500]; *stack switch base

"SET[RegBase, 40];

BN N oh ok o ok o e ok o A O sl o ok R o B ok kK ok K N offsets- 3 e 2 o ok kot kol ok 3 ok K ok ok sk ok sk ok ok ok ok kB R K R OB

SET[InitialStkpOffset, 0);
SET(TargetValueOffset, 1];
SET[TmpOffsat, 2]:
SET[SaveStkpOffset, 37;
SET[ResultOffset, 4];
SET[ReentryOffset, 5]:

o3 o ol e ok 3k o R B Ok ol e oK N 3K O Sk R K K NN R o R-reg-]sterS. s 0k N ok 3K 3K W IK S MK Ok MK K K 3k K 2k 3k Ok K K 3K ok X K X
RV[{Revision,0 ,1] *REVISION 1
RV[Run-Time,1,5] *Run-Time is 5 seconds
RV[InnerLoopCounter,2.0]; *16 bits inner locop counter
RV[PassCount,23]; *outer loop pass counter incremented each time when
* InnerLoopCounter reached the limit
RV[MaxPass,4, 2]; *number of times outer loop is to repeat before breakpointing
RV[NewRand,5,1]: *1 = change the pseudorandom number
*0 = keep the current pseudorandom number
RV[ShortLoop.6.0]; *1 = loop endlessly on current subtest
*0 = proceed to the next subtest
RV[SubTest.7]; *current location of test
RV[DBTest,117; *number of times the DB register test has executed
RV[MiscTest.12]; *number of times the Misc registers test has executed
RV[PCFTest,137: *number of times the PCF register test has executed
RV[RRTest.147; *number of times the streight register test has executed
RV[SBTest,15]; *number of times the SB register test has executed
RV[StkTest,16]: *number of times the stack register test has executed
RV[CS0,177; *temporary storage for first word of a control store location
RVECS1.20]; *temporary storage for second word of & contrcl store location
RV[CS2,21]; *temporary storage for third word of a control store location
RV[DeltaStack,22]; *amount by which stack is to be incremented or decrementec
RV[DummyRegister.23]: *used as a place holder in instruction toc be stuffed
RV[ExpectedStkp.24]; *value of STKP after stack operation
RV[FieldMask.257: *indicates part of result to be tested (usually all 1°'s)
RV[InitialCycCt1.26]; *value to be stuffed into cyclecontrol immmedialtly preceding
* read test
RV[InstructionAddress.27]; *Jocation of CS dinstruction to be stuffed
RV[NewTask, 307, *task switching contents for APC&APCTASK
RV[RegShiftflag,31]; *indicates that the REGSHIFT function is to be used
RV[StackShiftflag,32]: *indicates that the STACKSHIFT function is tc be used
RV[StkpTest,33]: *indicates that the STKP is to be checked after the test
RV[StuffTmp, 34]; *used in the stuff operations
RV[TargetRegister,35]; *the absolute address of the register to be tested

RV[TargetTask,36]; *the task that will be briefly entered for test purposes
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RV[InitialStkp,40,ADD[RegBase, InitialStkpOffset]]; *value of STKP before stack operation
RV[TargetValue.41,ADD[RegBase, TargetValueOffset]]; “value to be stuffed in register
RV[Tmp,42 ,ADD[RegBase. TmpOffset]]: *used to load APC in remote task

* (different for each task)
RV[SaveStkp,43,ADD[RegBase, SaveStkpOffset]]; *contents of STKP placed here by upper task
RV[Result,44 ,ADD{RegBase, ResultOffset]]: *contents of target register placed here

* by upper task
RV[WriteTestReentrylLoc,45.ADD[RegBase, ReentryOffset]]: *location in task 0 to return to

RV[CA,52]; *ysed in random number generation, A*XA + CA
RV[CB,537: *ysed in random number generation, A*XB + CB
RV[XA.54]; *random number generated via A*XA + CA

RV[XB,55]; *used in random number generation, A*XB + CB
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wwxx  MAIN routine:

ONPACE[MainPage];

go:
start: *Randomlnit (Initialize random generator registers: XA « 123, CA « 33031)
XA « AND@[0377, 123]C: “Load16Bits (XA « 123)
XA « (XA) OR (AND@[177400, 123]C);

CA « ANDE[0377, 33031]C; *Load16Bits (CA « 33031)
CA « (CA) OR (ANDB[177400, 33031]C);

*RandomlInit (Initialize random generator registers: XB « 456, CB « 33035)
XB « AND@[0377, 456]C: *Load16Bits (XB « 456)
XB « (XB) OR (ANDG[177400, 456]C);

CB « AND@[0377, 33035]C; *Load16Bits (CB « 23036)
CB « (CB) OR (AND@[177400, 33035]C);

CLEARMPANEL ;
PassCount « 0C;
RRTest « 0C;
PCFTest « 0C;
SBTest « 0C;
DBTest « 0C;
StxTest « 0C;
MiscTest « 0C:

WriteTestReentryLoc « AND@[0377. 772]C; *Loadl6Bits (WriteTestReentryloc « 772}
WriteTestReentryloc « (WriteTestReentryloc) OR (AND@[177400, 7723C);

bigloop: INCMPANEL ;
t « PassCount « (PassCount) + 1;
LU « (MaxPass) - (t): * check for maximum pass counter reached

GOTO[mainLoop, ALU >= 0];
Passed-EDTask-Test: BREAKPOINT, goto[go]:

LELE 2] SUBTESTO LEEE X3

mainloop: SubTest « 0C;
RegShiftFlag « 0C:
StackShiftflag « 0C:
StkpTest « 0C:
InitialStkp « 20c;
FieldMask « (ZERO) - 1;

LU « (NewRand});
GOTO[SetTTask, ALU = 0];

InnerLoopCounter « (InnerlLoopCounter) + 1,
GOTO[bigLoop. CARRY];

*Random (40C05*XA + CA mod 2**16)
t ~ XA;
t = (LSH[XA, 2]
t « (LSH[XA, 13
t « (CA) + t;
XA « t,

+ 1

)
o+

SetTTask: t « LDF{XA, 7, 47;
TargetTask « t;
lu « (TargetTask) - (16C):
GOTO[ChooseTest, ALU < C];
GOTO[mainLoop]; *don't touch tasks 16 or 17 (kernel)

®choose test
ChooseTest: LU « (XA) AND (100000C);:
GOTO[QutSwitch. ALU # 0]:

*xxxxxxRR
LOADPAGE[SubPage3]:
CALLP[FirstSixBits];
RRTest « (RRTest) + 1;
GOTO[RunSubTest]:
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* Switchd (Use DISPATCH[XA, 5, 2] to select cases. Locate switch table at outerSwitch.)

QutSwitch:

SwitchTab10:

10-Apr-80 16:10:57

SET[Switch10, outerSwitch]:
DISPATCH[XA. 5. 2];
DISP[SwitchTabl0]:

" GOTO[Casel0], AT[Switch1d, 0]:

GOTO[Casel1l], AT[Switch10, 1]:
GOTO[Casel12], AT{Switchl0, 2]:
GOTO[Case13], AT[Switchl0, 3]:

*xxxxxxPP - PCF

Casel0:

LOADPAGE[ SubPage3];
CALLP[firstSixBits]:

t « LDF[XA, 13, 2]:
LOADPAGE{SubPagel];
CALLP[LastTwoBits];

t « LDF[XA, 13. 37;

Tmp « t;

PCF « Tmp;:

PCFTest « (PCFTest) + 1;
GOTO[RunSubTest]:

*xxxxxxS5 - S8

Caseltl:

LOADPAGE[SubPage3];
CALLP[FirstSixBits];
t « LDF[XA., 12, 2];
LOADPAGE[SubPage3];
CALLP{LastTwoBits];
t « LDF[XA, 12, 67;
Tmp « t;

SB « Tmp:

BEBFB;

SBTest +« (SBTest) + 1;
GOTO[RunSubTest];

*xxxxxxD0 - DB

Casel?2:

Caseld:

LOADPAGE[SubPageld]:
CALLP[FirstSixBits]:
t « LDF[XA, 12, 2]:
LOADPAGE[SubPage3]:
CALLP[LastTwoBits]:
t « LDF[XA, 12. 87]:
Tmp « t;

DB « Tmp:

BBFB;

DBTest « (DBTest) + 1:
GOTO[RunSubTest]

t « 3C;
LU « (LDF[XA, 1, 27) - (t
GOTO[SpecialReg. ALU # 0]

* SSSSSSSS - STKP

AbandonTest:

LOADPAGE[SubPage3];
GOTOP[.+1];
ONPAGE[SubFagel]:

t « LDF{XA, 10, 1C]:
TargetRegister « 1.
t - LDF[XA. 7, 1];
StackShiftflag « t.
t « LDF[XA, 10, 10];
ExpectedStkp « t:

t « {ExpectedStkp);
InitialStkp « t:

*to advance SB to SBX

*to advance DB to DBX

Tu « (InitialStkp) and not (37C);

goto[ .+3,alu#0].

loadpage{mainPage];
gotop[maintoop]:

LU ~ (StackShiftFlag):
GOTO[StkSwitchB. ALU # 0J:

*don't load stkp with <4Gb

Page

6
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* Switch4 (Use DISPATCH[XA, 3, 2] to select cases. Locate switch table at StkSwitch0.)

StkSwitchA: SET[Switch20, StkSwitch0];
DISPATCH[XA, 3, 2]:
DISP[SwitchTab20];

SwitchTab20: GOTO[Case20], AT[Switch20, 0]:

GOTO{Case21], AT[Switch20, 17]:
GOTO[Case22], AT[Switch20, 2]:
GOTO[Casez3], AT[Switch20, 3]:

Case2C: DeltaStack « 0C;
GOTO[D1tStack];

Case2l: DeltaStack « 1C;
GOTO[D1tStack];

Case22: DeltaStack « (ZERO) - 1;
GOTO[D1tStack];

Case23: t « 2C;
DeltaStack « (ZERO) - (t);
GOTO[D1tStack];

* Switch4 (Use DISPATCH[XA, 3, 2] to select cases. Locate switch table at StkSwitchl.)

StkSwitchB: SETISwitch30. StkSwitchl],
DISPATCH[ XA, 3, 2]
DISP[SwitchTab30];

SwitchTab30: GOTO[Case30], AT[Switch30. 0];

GOTO[Case31], AT[Switch30, 1]:
GOTO[Case32], AT[Switch30, 2]:
GOTO[Case33]., AT[Switch30, 3]:

Casel0: DeltaStack « 2C:
GOTO[D1tStack]:
Case31: DeltaStack « 3C;
GOTO[D1tStack]:
Cased2: LOADPAGE[MainPage]:
GOTOP[mainLoopl;
Casal3: t « 3C:

DeltaStack « (ZERO) - (t):

DitStack: LU « (XA) AND (000020C);
GOTO[SubtractStk. ALU # 0];

*add DeltaStack to lower 4 bits of ExpectedStkp with no carry into upper bits
t « (ExpectedStkp) AND (17C);
ExpectedStkp « (ExpectedStkp) AND NOT (17C);
t « (DeltaStack) + (t):
Tmp « t;
t « (Tmp) AND (17C):
ExpectedStkp « (ExpectedStkp) OR (t):

GOTO[SetStkp];
*subtract DeltaStack from lower 4 bits of InitialStkp with no carry into upper bits
SubtractStk: t « (InitiaiStkp) AND (17C);

InitialStkp « (InitialStkp) AND NOT (17C);

Tmp « t:

Tmp « (Tmp) + (20C):

t « DeltaStack;

Tmp « (Tmp) - (t);

t « (Tmp) AND (17C):

InitialStkp « (InitialStkp) OR (1):

SetStkp: StkpTest « 1C;
StkTest « (StkTest) + 1; .
LOADPAGE[2];
GOTOP[.~17:
ONPAGE[2]:

GOTO[RunSubTest]:

*Special Registers
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SpecialReg: t « LDF[XA, 10, 13;
RegShiftFlag ~ t:

LU « (NewRand);
GOTO[SetTarvalue, ALU = 0]:

*Random (4005*XB + CB mod 2**16)
t « XB;
t « (LSH[XB, 2]
t « (LSH[XB, 13
t « (CB) + t;
X8 « t;

) L
1+t

SetTarvalue: t « (XB):
TargetValue « t;

LU « (XA) AND (040000C);
GOTO[Smal1Switch, ALU # 0]:

* Switch8 (Use DISPATCH{XA, 2, 3] to select cases. Loccte switch table at SpecialBigSwitch.)

BigSwitch: SET[Switch40, SpecialBigSwitch]:
DISPATCH[ XA, 2, 33:
DISP[SwitchTab40];

SwitchTab40: GOTO[Cased0], AT[Switchal, 0];

GOTO[Cased1], AT[Switch40, 17;
GOTO[Case42], AT[Switch40, 2];
GOTO[Case43]. AT[Switch40, 37;
GOTO[Cased4], AT[Switcha0, 4];
GOTO[Case45], AT[Switch40, 5];
GOTO[Cased6], AT[Switch40, 6];
GOTO[Case47], AT[Switch4a0, 7];

* RSEL = 3, SSTKP, STKP
*Load SSTKP
Case40: t « LDF[XB, 0, 10]:
Tmp « t;
tu « (Tmp) and not (37c);
goto[.+3,alu#0];

AbandonTestl: loadpage[mainPage]:
gotop[mainLoop]; *don't load stkp with <40

STKP « Tmp:
loadpage(4];
callp[NewInstx], *NewInst is now done when control is at 2001t+4*n, n=0-377b

*Load STKP
t « LDF[XB, 10, 107;
InitialStkp « t;
InitialStkp « (InitialStkp) xor (377¢);
Tu « (InitialStkp) and not (37c);
goto[IncMiscTest ALU#0];
goto[AbandonTestl];

* RSEL = 7, (ALURESULT), SALUF
Casedl: FieldMask « 377C;
t « TargetValue;
t « (ZERO) OR NOT (t):
SALUF « t;
GOTO[IncMiscTest];

* RSEL = 13, MEMSYNDROME
Cased2: GOTO[mainLoop]:

* RSEL = 17, MEMERROR
Casedl: GOTO[mainLoop]:

* RSEL = 23, UNUSED
Casedd: GOTO[mainLoop];

* RSEL = 27
Case45: LU « (RegShiftFlag):
GOTO[GoBack, ALU # 0];

* CYCLECONTROL. PCXREG. PCFREG
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FieldMask « AND@[0377, 177567]C; *Load16B1its (FieldMask « 177567)
FieldMask « (FieldMask) OR (AND@[ 177400, 177567]C);

* Load PCXREG
t « LDF[XB, 10, 4];
Tmp « t;
PCF « Tmp:
loadpage[4];
callp[NewInstx]; *NewInst is now done when control is at 2001b+4*n, n=0-377b

* NEWINST;

* Load PCXREG
t « LDF[XB, 14, 4]:
Tmp + t;
PCF « Tmp:

* Load CycleControl (DBX and MWX)
t - LDFEXB. 0, 10];
InitialCycCtl « t;
GOTO[IncMiscTest];

* PRINTER
GoBack: GOTO[mainLoop];

* RSEL = 33
Casedt: LU « (RegShiftFlag);
GOTO[SetDB&SB, ALU # 0]:

* TIMER
GOTO[mainLoop]:

* DBREG. SBREG
SetDB&SB: FieldMask « AND@[0377, 7777]C; *L0ad16Bits (FieldMask « 7777)
FieldMask « (FieldMask) OR (ANDR[177400. 7777]C):
t « LDF[TargetValue, 4, 6];
Tmp « t;
DB « Tmp;
t « LDF[Targetvalue. 12, 67;
Tmp « t;
SB « Tmp;
BBFB; *to advance DB tc DBX and SB to SBX
GOTO[ IncMiscTest];

* RSEL = 37
Cased?: LU « (RegShiftFlag):
GOTO[SetMNBR, ALU # 0];

* RS232
GOTO[mainLoop];

* MNBR
SetMNER: MNBR « TargetValue;
GOTO[IncMiscTest];

* Switch4 (Use DISPATCH[XA, 3, 2] to select cases. Locate switch table at SpecialSmallSwitch.)
SmallSwitch: SET[Switch50, SpecialSmallSwitch];

DISPATCH[ XA, 3. 2];

DISP[SwitchTab50];

SwitchTabb0: GOTO[Case50], AT[Switch50, 0]:
GOTO[Case51], AT[Switch80, 1];

. GOTO[Case52], AT[Switch50, 2};
GOTO[Case53], AT[Switch80, 3];

* RSEL = 43, APCTASK, APC
Case50: GOTO[mainLoop]:

%

RSEL = 47, CTASK, NCIA
Caseb1: GOTO[mainLoop]; .

* RSEL = 63, CSDATA
CSDATA will be loaded just prior to switching to higher task
Caseb52: GOTO[IncMiscTest]:

« RSEL = 57, PAGE, PARITY, BOOTREASON
Case53: GOTO[mainLoop];
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IncMiscTest:

RunSubTest:

*actual

10-Apr-80 16:10:57

MiscTest « (MiscTest) + 1;
LOADPAGE[SubPagel]:
CALLP[SetUpRead];
LOADPAGE{SubPagel]:
CALLP[ReadTest];
GOTO[mainLoop];

LOADPAGE[SubPage3];
GOTOP[ .+1];
ONPAGE[SubPage3];

test
LU « (XA) AND (000020C);
GOTO[Write, ALU # 0];

*Read Test

LOADPAGE[SubPagel];
CALLP[SetUpRead];
LOADPAGE[SubPage2];
CALLP[PrimeTarget];
LOADPAGE[SubPagel];
CALLP[ReadTest];
GOTO[CheckStkp]:

*Write Test

Write:

CheckStkp:

Repeat:

LOADPAGE[SubPage2];
CALLP{WriteTest]:

LU « (StkpTest);
GOTO[Repeat, ALU = 0];
LOADPAGE[SubPage3];
CALLP[StackCompare];
nop;

LOADPAGE[MainPage];
GOTOP[mainLoop];

Page

10
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L2 2 22 2 2 2 R E R R R R 2 R 22 TR SRR 2 R R 2 R R 2 R R 2 AR X2 AR 2SR RS R RS R 2222

*SUBROUTINE

Aok e ok ke d ak SUBROUTINE: F-irstsixB-its ERERER S0
-

hd deciphers the first six bits of the absolute R-register from Target Task

ONPAGE[SubPage3];
First$ixBits: LU « (XA) AND (060000C);
GOTO[ShiftTarget, ALU # 0];

*TTTTRRxx
t « LSH[TargetTask, 4};
t <« (LDF[XA, 3, 4]) OR t;

GOTO[SetTarget];
*TTRRRRxx
ShiftTarget: t « RSH[TargetTask, 2];

TargetRegister « t;
t « LSH[TargetRegister, 6];
t « (LDF[XA, 1, 6]) OR t;

SetTarget: TargetRegister « t;
RETURN;

sasssessux  SUBROUTINE: LastTwoBits **ssssssas

o inserts the last two bits of the absolute R-reg from t

ONPAGE[SubPage3];

LastTwoBits: TargetRegister « RSH[TargetRegister, 2];
TargetRegister « (LSH[TargetRegister, 2]) OR t;
RETURN;

Wk ok ok koK SUBROUTINE: Newlnstx KEBRERB R RS
®

* NewInst ic now done when control is at 2001b+4*n, n=0-377b

OnPage[SubPage2];
NewlInstx: Return, at[2001];
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LR TR 2 2R X SUBROUTINE : Primerarget 2T R EE R
-

* prime the target register with a value
ONPAGE[SubPage2];
PrimeTarget: LU « (TargetRegister) - (46C);
GOTO[SkipRead, ALU < 0];
t « 360C; *done this way (with t) due to assembler bug

LU « (TargetRegister) - (t):
GOTO[SetStkp2, ALU < 07;
NOP;

SkipRead: LoadPage[mainPage]; *don't do read test
gotop[maintoop];

SetStkp2: stkp « TargetRegister;
LU « (Newhand);
GOTO[SetTarvalue2, ALU = 0];

*Random (4005*XB + CB mod 2**16)
t « XB;
t « (LSH[XB, 21) + t:
t « (LSH[XB. 13]) + t:
t « (CB) + t:
XB « t;

SetTarValue2: t « XB;
TargetValue « t;
STACK « t;
RETURN;
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BREKEARBEEY SUBROUTINE: ReadTest MMEE R
L

. executes the read test.
ONPAGE[SubPagel];

*switch to higher task
*set up CSDATA
ReadTest: LU « Targetvalue;

APC&APCTASK « InstructionAddress;
WRITECS1;
t « 1C,at[splb,147;
APCRAPCTASK « InstructionAddress;
READCS;
CYCLECONTROL « InitialCycCtl,at[spi1b,16];
STKP « InitialStkp;

APCRAPCTASK « NewTask;
RETURN;

HighTask760:
*IN HIGHER TASK
t « DummyRegister, REGSHIFT, AT[760]:

#Save test results
Result « t; *Result will be different for each task

t « (GETRSPEC[103]) OR (177400C); *get the STKP in a form ready to be inverted

*Put test results in low register memory
Tmp « ADD[RegBase, SaveStkpOffset]C:

STKP « Tmp;

STACK « (ZERO) OR NOT (t): *write SaveStkp( inverting STKP first)
t « Result;

STACK&+1 « t; *write Result

*Load16Bits (Tmp « 770)
Tmp « AND@[0377, 770]C;
Tmp « (Tmp) OR (AND@[ 177400, 770]C):

*Tmp will be different for each task
APC&APCTASK « Tmp;
RETURN;

mREEY SUBTESTl L LR R £}

SubTestl: SubTest « 1C, AT[770];
t « FieldMask;
Targetvalue « (TargetValue) AND (1);:
t « Result « (Result) AND (t):
LU « (TargetValue) - (t):
GOTO{ReadSuccess, ALU = 0];

ShortLoop « ShortLoop, GOTO[.+2, R EVEN]: *Test for shortlLoop option

GOTO[SubTest1]; *ShortlLoop selected
Readfail: BREAKPOINT;
ShortLoop '« ShortLoop, GOTO[.+2, R EVEN]: *Test for shortLoop option
GOTO[SubTestl]; *ShortLoop selected
NOP; *resolves a branching conflict

ReadSuccess: RETURN;
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ERREREEERS LI 221 22 2 k]

SUBROUTINE: SetUpRead

»
. create environment for read test

ONPAGE[ SubPagel];
NOP, AT[777);

SetUpRead:

CheckFlag:

*modify the register reference instruction
InstructionAddress « AND@[0377, 760]C:

InstructionAddress « (InstructionAddress) OR (AND@[177400,

Page 14

*load16Bits (InstructionAddress « 760)
7607C);

*readCS (read control store location 'InstructionAddress’)

*uyse CS2 for a temporary register until end
t « (InstructionAddress);
CS2 « t;

t « 0C;

APCTASK&APC « (CS2);:
READCS ;

t « CSData, AT[splb,2]:
CSO « t;

t « 1C;

APCTASK&APC « (CS2);
READCS:

t « CSData, AT[spib,4];
CS1 « t;

t « 3C;

APCTASK&APC « (CS2);
READCS:

t « CSData.
€S2 « t;
€S2 « RSH[CS2, 147;

Y

AT{splb,6];

*stuffRsel
*CopyField (CSO[01, 5] « XA[O0, 5],
t « LDF{XA, 0, 5];:

stuffTmp « 5C;
stuffTmp « (stuffTmp) - 1;

stuffTmp « (stuffTmp) OR (LSHIFT[O1l, 4]C):

CYCLECONTROL « stuffTmp;
stuffTmp « t;

t « WFA[stuffTmp]:

CS0 « WFB[(CSO) OR t];

€S0 ~ (CSO0) XOR (030000C);

*CopyField (CS2[14, 2] « XA[5, 2].
t « LDF[XA, 5, 2];
stuffTmp « 2C;
stuffTmp « (stuffTmp) - 1;

temp is stuffTmp)

stuffTmp « (stuffTmp) OR (LSHIFT[14, 4]C);

CYCLECONTROL « stuffTmp;
stuffTmp « t;

t « WFA[stuffTmp];

CS2 « WFB[(CS2) OR t];

*stufff2 Cs2 to

(set the F2 field in CSO, CS1,
StuffTmp « ORG[LSHIFT[2, 43, SUB[4,
CYCLECONTROL « StuffTmp;

StuffTmp « 12C;

t « WFA[StuffTmp]l;

CS1 « WFB[(CS1) OR t]:

LU « (StackShiftFlag});
GOTO[CheckFlag, ALU = 0]:

*stuffF2 CsS2 to

(set the F2 field in CSO, CS1,
StuffTmp « ORG[LSHIFT[2, 4], SU8[4
CYCLECONTROL « Stuffimp;

StuffTmp « 03C;
t « WFA[StuffTmp];

CS1 « WFB[(CS1) OR t1;

LU « (RegShiftFlag);
GOTO[wWriteCS, ALU = 0]:

1313C;

11]¢C;

12)

03)

(set the RMOD and RSEL fields in CS0, CS1, CS2 to contents of XA)
temp is stuffTmp) -

*inpvert bits in microinstruction
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*stufffF2 (set the F2 field 1in CSO, CS1, CSZ to 00)
StuffTmp « ORG[LSHIFT[2, 4], SuB[4, 1]]C;
CYCLECONTROL +« StuffTmp;

StuffTmp « 00C;
t « WFA[StuffTmp];
CS1 « WFB[(CS1) OR tJ:

*writeCS (write control store location 'InstructionAddress')

WriteCS: t « (CS0);
Tmp « t; * put CSO in the temp. reg.
t « (CS1); * get CS1
Tmp « t « (Tmp) XOR (t); *exclusive or the first two CS words
t « (LDF[CS2,14,4]) XOR (t); *now exclusive or the third CS word with the result
Tmp « t « (LDF[Tmp,0,10]) XOR (t); *now start the halfing process to get parity

Tmp « t « (LDF[Tmp,10,4]) XOR (t):
Tmp « t « (LDF[Tmp,14,2]) XOR (t);

Tmp « t « (LDF[Tmp,16,1]) XNOR (t); *do last part and complement it

t « (LDF[Tmp,17,1]); *put parity bit in the t-register

CS1 « (CS1) XOR (t): *gxclusive or the parity bit into bit 31 of CS (15 of CS1)
t « (CS2);

LU « (CS0);

APCTASK&APC ¢ (InstructionAddress);

WriteCS0&2;

LU « (CS1), at[splb,10];
APCTASK&APC « (InstructionAddress);
WriteCS1;

*set up higher task
t « LSH[TargetTask, 14], at[splb,12];

NewTask « t;

Tmp « ANDE@[0377, 760]C; *Load16Bits (Tmp « 760)
Tmp « (Tmp) OR (ANDB[177400, 760]3C);

t « Tmp;

NewTask «(NewTask) OR (t):

*set up for writing into control store the vatue that will be read into CSDATA
InstructionAddress « ANDE[0377. 777]C; *Loadl16Bits (InstructionAddress « 777)
InstructionAddress « (InstructionAddress) OR (AND@[177400, 777]C);

RETURN;

sxxssvunes  SUBROUTINE: StackCompare **s»sswsxx
*

* make sure the stack pointer 1is correct
ONPAGE[SubPagel];

LX R 2] SUBTESTZ EEERE

StackCompare: SubTest « 2C:
t « (SaveStkp) AND (0377C);
LU « (ExpectedStkp) - (t);
GOTO[StackSuccess, ALU = 0];

ShortLoop « ShortLoop, GOTO[.+2, R EVEN]; *Test for shortLoop option
GOTO[StackCompare]; *ShortLoop selected

StackFail: BREAKPOINT:
ShortLoop « ShortLoop, GOTO[.+2, R EVEN]; *Test for shortlLoop option
GOTO[StackCompare]; *ShortLloop selected
NOP; *resolves a branching conflict

StackSuccess: RETURN;
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EERKRREEERE SUBROUTINE: WriteTest EEEERREREE K

he sets up and executes the write test
ONPAGE[SubPage2];

WriteTest:
*modify the register reference instruction
InstructionAddress « AND@[0377, 762]C; *Load16Bits (InstructionAddress « 762)
InstructionAddress « (InstructionAddress) OR (AND@[177400, 762]C):

*rgadCS (read control store location 'InstructionAddress’')
*use CS2 for a temporary register until end
t « (InstructionAddress):
CS2 « t;
t « 0C;
APCTASK&APC « (CS2):
READCS:
t « CSData,at[sp2b,20];
CSO « t;
t « 1C;
APCTASK&APC « ((S2):
READCS;
t « CSData,at[sp2b,22];
CS1 « t;
t « 3C;
APCTASK&APC « (CS2);
READCS:
t « CSData,at[sp2b,24];
CS2 « t;
€S2 « RSH[CS2, 14];

*stuffRsel (set the RMOD and RSEL fields in CSO, CS1, CS2 to contents of XA)
*CopyFfield (CSO[01, 5] « XA[0, 5], temp is stuffTmp)
t « LOF[XA, 0, 5];
stuffTmp « 5C;
stuffTmp « (stuffTmp) - 1:
stuffTmp « (stuffTmp) OR (LSHIFT[O01, 4]C);
CYCLECONTROL « stuffTmp;
stuffTmp « t;
t « WFA[stuffimp]:
CSO « WFB[(CSO) OR t13;
€S0 « (CS0) XOR (030000C); *invert bits in microinstruction

*CopyField (CS2[14, 2] « XA[5, 2], temp is stuffimp)
t « LDF[XA, 5, 21:
stuffTmp « 2C;
stuffTmp « (stuffTmp) - 1;
stuffTmp « (stuffTmp) OR (LSHIFT[14, 4]C);
CYCLECONTROL « stuffTmp;
stuffTmp « t;
t « WFA[stuffTmp];
€S2 « WFB[(CSZ) OR t];

*stufffF2 (set the F2 field in CSO, CS1, CS2 to 12)
StuffTmp « ORG[LSHIFT[2, 4], SuB[4, 1]]C:
CYCLECONTROL « StuffTmp;

StuffTmp « 12C;

t « WFA[StuffTmp];

CS1 « WFB[(CS1) OR t];

LU « (StackShiftFlag):
GOTO[CheckFlag2, ALU = 0];

*stuffF2 (set the F2 field in CSCO, CS1, CS2 to 03)
StuffTmp « ORG[LSHIFT[2, 4], SuB[4, 1]]C:
CYCLECONTROL « StuffTmp;

StuffTmp « 03C:
t « WFA[StuffTmp];
CS1 « WFB[(CS1) OR t];

Checkflag?2: LU « (RegShiftFlag);
GOTO[wWriteCS2, ALU = 07;

*stuffF2 (set the F2 field in CSO. CS1, CS2 to 00)
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WriteCS2:

10-Apr-80 16:10:57 Page 17

StuffTmp « OR@[LSHIFT[2, 4], suB[4, 1]]C;
CYCLECONTROL « StuffTmp;

StuffTmp « 00C;

t « WFA[StuffTmp];

CS1 « WFB[(CS1) OR t]:

*writeCS (write control store location ‘InstructionAddress’)

*set up

t « (CS0); .

Tmp « t; *put CSO in the temp. reg.

t « (CS1); *get (S1

Tmp « t « (Tmp) XOR (t); *axclusive or the first two CS words

t « (LDF[CS2,14,4]) XOR (t); *now exclusive or the third CS word with the result
Tmp « t « (LDF[{Tmp,0,10]) XOR (t): *now start the halfing process to get parity

Tmp « t « (LDF[Tmp,10,4]) XOR (t);
Tmp « t « (LDF[Tmp,14,2]) XOR (t);

Tmp « t « (LDF[Tmp,16,1]) XNOR (t): *do last part and complement it

t « (LOF[{Tmp,17,13): *put parity bit in the t-register

€S1 « (CS1) XOR (t); *gxclusive or the parity bit into bit 31 of CS (15 of CS1)
t « (CS2);

LU « (CSO);

APCTASK&APC « (InstructionAddress);

WriteCS0&2;

LU « (CS1),at[sp2b,26]:
APCTASK&APC « (InstructionAddress);
wWriteCS1; :

higher task
t « LSH[TargetTask, 14],at[sp2b,30]:
NewTask « t;

Tmp & ANDR[0377, 761]C; *Load16Bits (Tmp « 761)
Tmp « (Tmp) OR (AND@[17740C, 761]C):
t « Tmp:

NewTask «(NewTask) QR (t);

*check range of target register and establish target value

BackToMain:

ChangeXB:

*Random

SetTargetval:

*switch

LU « (TargetRegister) - (46C).
GOTO[BackToMain, ALU < 0];

t « 360C; *done this way (with t) due to assembler bug
LU « (TargetRegister) * (t);

GOTO[ChangeXB, ALU < 0];

NOP;

LOADPAGE[MainPage];
GOTOP[mainLoop]:

LU « (NewRand);
GOTO[SetTargetval, ALU = 0];

(4005*XB + CB mod 2**16)
t « XB;

t « (LSH[XB, 2]
t « (LSH[XB, 13
t « (CB) + t;
XB « t;

+'L;
+ t,;

)
D

t « XB;
TargetValue « t;

to higher task
APC&APCTASK « NewTask;
RETURN;

*IN HIGHER TASK

HighTask761: Tmp « ADD{RegBase, TargetValueOffset]C, AT[761];
STKP « Tmp;
t « STACK&-1; *access TargetvValue
STKP « STACK; i *access InitialStkp
DummyRegister « t, REGSHIFT, AT[762];
*save STKP

t « ADD[RegBase, SaveStkpOffset]C;
t « (ZERO) OR NOT (t): *invert value stored into SALUF

SALUF « t;
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wex*s  SUBTEST3

SubTestd:

WritefFail:

WriteSuccess:
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t « (GETRSPEC[103]) OR (177400C): =get the STKP in a form ready to be inverted

STKP « GETRSPEC[107]; *use SALUF as general purpose register
STACK « (ZERQ) OR NOT (t): *write SaveStkp (invert STKP)

LU «STACK&+2; *increment STKP

APC&APCTASK + STACK; *get return register off of stack
RETURN;

TREER
SubTest « 3C, AT[772];
STKP « TargetRegister;
t « STACK;
LU « (Targetvalue) - (t);
GOTO[WriteSuccess, ALU = 0];

ShortLoop « ShortlLoop, GOTO[.+2, R EVEN]: *Test for shortloop option

GOTO[SubTest3]; *ShortLoop selected
BREAKPOINT; .

ShortLoop « ShortlLoop, GOTO[.+2, R EVEN]; *Test for shortLoop option
GOTO[SubTest3]: *ShortLoop selected

NOP; *resolves a branching conflict
RETURN:

END; * to end the main routine
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Sasel

1:

deciphers the 1st six bits of
the absolute R-register

Call FirstSixBits

page 05

|

insert the last two bits of the
absolute R-reg from XA[12.2]

/

Call LastTwoBits
page 05

e - xap12o)

| advance SB to SBX l

increment the # of times the
SB register test has executed

SBTest = SBTest + 1

RunSubTest

Case13:

XA[1.2) = 3?

load registers

|

Casel12:

SpecialReg
page03

TargetRegister = XA[10.10]
StackShiftFlag = XA[7.1]
ExpectedStkp = XA[10.10]
InitiaiStkp = XA[10,10]}

InitialStkp and not (37¢) \ Y©S
= 0?

deciphers the 1st six bits of
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Call FirstSixBits

page 05

v
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/

| advance DB to DBX I

!
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page 05

[12.6]

increment the # of times the
DB register test has executed
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page 04
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ﬁ
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page O1
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Case31:

Case32:

page O1
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U
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y
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StkTest = StkTest + 1

RunSubTest

page 04
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SpecialReg:
| load RegShiftFlag lRegShmFlag = XA[10]

/

yes

<Newsr:‘r;%c:21d;umbef Generate new pseudorandom number XB J

NewRand = 1?
SetTarValue: |, "°
I TargetValue = XB IL/ /

SmallSwitch:
SwitchTab50: i Case50:

no / yes 1 mainlLoop

{ XA[1] = 07 RSEL{2:3] =? page 01 APCTASK. APC
Case51:

CasedO

BigSwitch: 2 mainLoop
SwitchTab40;____\ a page 01 CTASK.NCIA

i

RSEL[2:4] = ? page04 SSTKP. STKP Case52:
3 IncMiscTest:\ CSDATA will be loaded
. > just prior to switchi
Cased1: K page 03 tohighertaskw enne
IFieldMask = 377C I
\]/ Case53:
4 -
[SAvur = @er0) or mot Targetvaiu | R :1:;ng39> —
Cased2:
2 mainLoop MEMS YNDROME
page 01
Cased3d:
2 mainLoop MEMERROR
page 01
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“l page 01
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Cased0:

TMP = XB[0.10

\ yes
?

(TMP) an¢ not (37¢) = O./

, no
foad STKP { STKP = TMP

CALL Newlinstx
page 05

*‘ewinst is now done when control
~at 2001b + 4°n.n = 0-377¢c

load InitialStkp

InitialStkp = XB[10,10] xor (377¢)

Cased6:

SetDB&SB:

RegShiftFlag = 0?

TIMER

yes mainLoop
page 01

lload 16bits FieldMask ‘ FieldMask = 7777

Load DB & SB Reg sB

advance DB to DBX and
SB to SBX

IncMiscTest

DB = TargetVaiue[4.6]
= TargetValue[12.6]

AbandonTest1: page03
yes mainLoo '
<(lnitial$tko)and not (37¢) = 0?> page 01 P don't load Stkp
no
IncMiscTest
page03
RunSubTest: Write:
no CALL
XA[11] = 0? Sets up and executes | WriteTest
' the write test
page 07
Cased45: GoBack: yes
mainLoop create environment | CALL SetUpRead
RegShittFiag = 0? for read test
coshitFiag PRINTER | Page 01 T page 06
prime the target CALL PrimeTarget
load 16bits FieidMask | FieldMask = 177567 register with a value page 05
\l/ ALL ReadTest
Load PCXReg | PCF = XB[10.4] Iexecutes the read testJ c page 06
CheckStkp:
Newinst is now done when control CALL Newinstx P yes CALL
is at 2001b + 4*n.n = 0-377b make sure the stack
Page0s chacked et matestz )3 pointer's corest_ | StackCompare
) page 06
PCF = XB[14.4] - StkpTest # 0?
Repeat:
{ Load CycieControl (DBX and MWX) | initialCycCtl = XB[0.10] mainLoop
page 01
IncMiscTest
page03
XEROX D(0) PROGRAM NAME DOCUMENTATION FILE DESIGNER REV |DATE PAGE

ED |Diagnostic EDTask

EDTask-04.sil

Camellia Chan 1

03/20/80 04




Subroutine:

‘ FirstSixBits

‘ ShiftTarget:

2] =0? ) i

deciphers the first six bits of the absoilute R-register from Target Task

XA[1: ,—{ TargetRegister = RSH[TargetTask.2] ]

/

t = LDF[XA.3.4] or LSH[TargetTask.4] } {t = LDF[XA.1.6]) or LSH[TargetRegister.6] I

SetTarget: /
. ITargetRegister =t ]

Subroutine:

LastTwoBits inserts the last two bits of Subroutine:
the absolute R-reg fromt

Newlinst is now done when control is
at 2001b + 4*n, wheren = 0-377¢

I‘Targemegister = RSH[TargetRegister.2] l

ITargetRegister = (LSH[TargetRegist.2]) ort I RETURN
I RETURN

Subroutine:

PrimeTa rget Prime the target register with a value

yes
TargetRegister<46C?

no

SkipRead:

no mainLoop
page 01

don’t do read test

TargetRegister < 360C? /

yes

SetStkp2:
| Stkp = TargetRegister l

v

yes
New random number
selected? Generate new pseudorandom number XB}
NewRand = 1?
SetTarValue2: \l, no
l

! TargetValue = STACK = XB !

i XEROXi D(0) PROGRAM NAME DOCUMENTATION FILE DESIGNER REV | DATE PAGE
EDTask EDTask-05.sil Camellia Chan 1 103/20/80 05

ED Diagnastic




Subroutine: Subroutine:

ReadTest Executes the read test SetUpRead

/
[ put TargetValueinto ALU

l modify the register reference instruction I instructionAddress = 760c

| - v

Write the item from A bus into l reac control store location "instructionAddress’ l
Wordt in InstructionAddress \I/
\l’ set the RMOD and RSEL tields CSO.

CS1.CS2to contents of XA

\:

set the F2 field in CS0.CS1.CS2.to 12c|

\ yes

L setT = 1C at location sp1b + 14c |

I get word1 from controi store into CSData I

set CYCLECONTROL = InitialCycCtl StackShittFlag = °?/
at locationspib + 16
o
[stip = mivaisven | set the F2 field in CSO, CS1. CS2 to 03c |
¢ CheckFlag:
NOTIFY . \ ves
Notify to HighTask760 RegShiftFlag = 0?
RETURN /
. no
HighTask760:
pe— | settne F2tieidin Cso0. C81. €82 to 00c |
WriteCS: \],
[sava test results l I write control store location 'InstructionAddress’ l@

I put test results in low register memory l I set up higher task (NewTask) l

i

set up for writing into control store the| load 16Bits (InstructionAddress
value that will be read into CSDATA = 777)

lset up task switching location ' load 16Bits (tmp = 770)

NOTIFY

Notify to SubTest1
RETURN RETURN

| SubTestt ‘

the contents(Result) of the register read yes
(TargetRegister) match those expected ‘ _ StackCompare

(TargetValue)?
SubTest2

Subroutine:

- ShortLoop
selected?

the expected stack pointer(ExpectedStkp) ShortLoop

R Eail: matches the value of the STKP found immediately selected?

eadFail: — °_ after the read or write instruction (SaveStkp)? ’

I BREAKPOINTl no

-_— -— StackFail:
yes mssieen  Sss—
BREAKPOINT

Shorttoop
selected?

StackSuccess: o
ReadSuccess: | RETURN LI’ \ g:f;’ctzLeodo?p
RETURN
)(ERO)( D(o) PROGRAM NAME DOCUMENTATION FILE DESIGNER REV | DATE PAGE
ED Dingnastic EDTask EDTask-06.sil Camellia Chan 1 103/20/80 06




Subroutine:
—

WriteTest

/

[ mocity the register reference instruction ! InstructionAcddress

!

i read control store location ‘instructionAdaress’ l

v

set the RMCOD and RSEL fields CSO.
CS1.CS2 to contents of XA

v

set the F2 field in CS0.C81,CS2to 12¢

StackShittFlag = 0?

T

set the F2 field In CS0, CS1,CS2 to oac]

yes

SetTargetVal:

CheckFlag2:

yes
RegShittFlag = 0?7

no

set the F2 tield In CS0, CS1, CS2to 00c I

“riteCS2:

>]1 TargetValue = STACK = XB

NOTIFY Notity to HighTask 76"
RETURN

HighTask761:

[accass TargetValue and InitialStkp l

save STKP

hnvert value stored into SALUFJ

\/

l get the STKP in a form ready to be inverted l

l use SALUF as general purpose register l

I write save STKP(invert STKP) l

increment STKP

Jrite control store location 'instructionAddress’ ]é——
: NOTIFY
\I/ Notify to SubTest3
- RETURN
set up higher task (NewTask) i
SubTest3
yes >
TargetRegister <46C? }
the contents(t) of the registar written yes
no . (TargetRegister) match those expected
BackToMain: (TargetVaiue)?
no mainLoo
TargetRegister < 360C? 4 page 01 P no
yes ShortLoop
ChangeXB: selected?
New random number \ no no
selected? / WriteFail:
NewRand = 1? yy '_
e ewRand I BREAKPOINTI
' /
Generate new pseudorandom number XB ; ’
ShortlLoop
selected?
. no
WriteSuccess: ,
RETURN !
XEROX D{(0) PROGRAM NAME DOCUMENTATION FILE DESIGNER REV | DATE PAGE
ED Ningrnaetic EDTask EDTask-07.sil Camellia Chan | 1 }03/20/80




PARITY 8
CYCLECONTROL 18
PCXRES 5
PCFREG 5
DBREG 15
SBREG 17
MHER 47558

+ISTKP 377
STKP 8

+4LURESULT 3
SALUF B
T 20 7009
HATOVA 0
TPC 20 7777
CALLER ILCR+£714

*PAGE 2

*HPC 7611

+APCTASK 16

*C1A B0+1
CTASK 8

Loaded: EDTASK

FREWISION
RUM-TIME
PAHESCOUNT
MAXPASS
SUBTEST

SN

DBTEST
MISCTEST
FCFTEST
RRTEST
SBTEST
STRTEST

D o

FIELONASK
INITIALETHKP 4

[

EXFECTEDSTKP &
FESULT 49
TARGETYALUE a1

tep at @:50, BP at 0:G50+1

COMM-ERD
COMM-ER1
COMmM-ER2
BOOT-ERR
#*R0QTREASON
MEMSYNDROME

SHORTLOOP
HEWRAND

Time:

e 0

49
178167

5]

Exdt Boot Run-Prog Fead-Cmds Break UnBreak ClraddedBPs CIra11BPs ShowBPs Bo

-

28 Erensti Load LdSyms Compars Test-411 Tezt Dump Show-Cmdzs Write-Cmds

Virtual



edtask.dls

MicroD 8.6 (0S 16) of April 27.
6-Mar-80 15:42:33

at

microd.run edtask

edtask ,DIB

1063k

Total of 1063b instructions

Checking for errors...
Linking. ..

Building allocation lists...

Assigning locations...
1063b instructions in rings involving ONPAGE or AT

Reloading binaries...

Checking assignment. ..
Writing .MB file...
Writing listing...

IM:
Imag Real
edtask.DIB:

0 1060
1 1276
2 1275
3 1274
4 1273
5 1272
6 1271
7 1270
10 1267
11 1266
12 1265
13 1264
14 1263
15 1262
16 1261
17 1260
20 1257
21 1256
22 1003
23 1255
24 1254
25 1253
26 1001
27 1000
30 1145
31 1144
32 1137
33 1136
34 1135
35 1134
36 1133
37 1057
40 1065
41 1002
42 1064
43 1063
44 1062
45 1061
46 1056
47 1132
50 1131
51 1130
52 1054
53 1055
54 1117
55 1036
56 1052
57 1053
30 1113

DR

1037

21-Mar-80 15:21:64

instructions

16005
16320
14001
14323
16002
16320
14001
14323

47
30020
36020
34020
36020
34020
36020
34020
12017
12320

47
31050
33450

50

50
32020
24020
24020
24020
10001
23376
321560

50
31050

50
16150
17174
17174
156150
16050
16163
26050
27400

50

50
16230

50

45

50
37050

50
16171

107174
101173
123170
115167
135164
103162
133161

116156

7155
1011563
101150
101146
101145
101142
101140
101136
125135
103006

5132
1656131

25126
24200
25140
101113
101110
101077
101075
101072
101070
25066
24135
125153
24007
65150
45147
67144
65143
125134
51064
125063
35060
24331
25000
1037
24075
7124
25265
125026
25025
31034

—

1
1
1
1
1
1
1

0

2
0
0
5
5
0
0
0
0
0

6
1
5
1
5
5
0
0
0
0
0
1
1
1
1
0
1
1
1
1

1979

written 6-Mar-30 15:31:03

Symbol

GO START
(+1)
(+2)
(+3)
(+4)
(+5)
(+6)
(+7)
(+10)
(+11)
(+12)
(+13)
(+14)
(+15)
(+18)
(+17)
(+20)
(+21)

BIGLOOP
(+1)

(+2)

(+3)
PASSED-EDTASK-TEST
MAINLOOP

(+1)

(+2)

(+3)

(+4)

(+5)

(+6)

(+7)

(+10)

(+11)

(+12)

(+13)

(+14)

(+15)

(+16)
SETTTASK

(+1)

(+2)

(+3)

(+4)
CHOOSETEST

(+1)

(+2)

(+3)

(+4)

(+5)
OQUTSWITCH

Page

1



edtask.dls

131
132
133
134
135
136
137
140
141
142
143
144
145
146
147
150
151
152
153
154
155
156
157
160
161
162
163
164
165
166
167
170
171
172
173
174
175

1116
@1240
21241
@1242
@1243
1115
1034
1035
1114
1050
1051
1071
1070
1067
1066
1100
1046
1047
1077
1044
1045
1076
1075
1074
1073
1072
1107
1042
1043
1106
1040
1041
1105
1104
1103
1102
1101
1176
1175
1174
1030
1177
1434
1523
1522
1521
1520
1517
1516
1515
1514
1513
1432
1435
1433
1512
1430
1511
@1460
21461
@1462
21463
1510
1507
1437
1436
1441
1440
1444
1443
1432
1431
1447
@1500
21501
21502

50
50
50
50
50
45
50
16161
45
50
16162
10050
10150
35050
50
45
50
16161
45
50
16165
10050
10150
52
37050
50
45
50
16161
45
50
16165
10050
10150

35050
50

17461

50

45

50
16166
26050
16160
24050
16166
22050
22150
10050
10501

26700
25032
25001
25016
25174
7070
25265
67030
7121
25307
65162
125160
31156
1251565
25025
7114
25265
65176
7111
25307
41174
125172
13171
251686
125165
25025
7105
25265
65015
7100
25307
41012
125011
15006
25005
125002
25025
47173
3170
24061
7176
25071
47047
125044
57043
125040
47036
126035
65032
125031
37026
24064
5072
25000
25025
24061
25023
25740
25020
25077
25102
25110
101016
25015
103074
25015
101100
25015
45107
101104
25015
25116
25601
25115
25123
25052

21-Mar-80 15:21:64

-
—_ OO O r Ot O e e BN

- —
—, OO O OO PO PO RME OO0 OROEROOOr I ek SR OO RO R REEROMSEBORBEOOOOR OO ~O

(+1)
SWITCHTAB10

(+1)

(+2)

{+3)
CASE10

(+1)

(+2)

(+3)

(+10)
(+11)
(+12)

(+13)

(+14)

(+15)

(+16)
ABANDONTEST

(+1)

(+2)

(+3)
STKSWITCHA

(+1)
SWITCHTAB20

(+1)

(+2)

(+3)
CASE20

(+1)
CASE21

(+1)
CASE22

(+1)
CASE23

(+1)

(+2)
STKSWITCHB

(+1)
SWITCHTAB20

(+1)

(+2)

Page

<



edtash.dls
176 ©1503
177 1446
200 1445
201 1451
202 1450
203 1525
204 1524
205 13453
206 1452
207 1506
210 1505
211 1426
212 1504
213 1477
214 1476
215 1475
216 1474
217 1473
220 1427
221 1456
222 1465
223 1454
224 1457
225 1456
226 1455
227 1454
230 1472
231 1471
232 1470
233 1467
234 1110
235 1031
236 1173
237 1172
240 1171
241 1027
242 1203
243 1202
234 1201
245 120C
246 1026
247 1170
250 1167
251 1166
252 1006
253 1250
254 @1120
255 Q1121
256 @1122
257 @1123
260 @1124
261 @1125
262 Q1126
263 ©@1127
264 1247
265 1246
266 1245
267 1244
270 101¢C
271 1204
272 1011
273 1237
274 1012
275 1013
276 1236
277 1235
300 1234
301 1233
302 1024
303 1211
304 1210
305 1207
306 1206
307 12056
310 1146

ERR

1147

50
20000
50
20000
50
45
50

21476
16201

22200
22500
21150
10050
10200
223560
50
10200
10500
10050
11101
20150
11450
10200
10350
24000
37050
45

50

50
16160
24050
32150
50
16150
17174
17174
15150
16050
16150
10050
16224
50
16172
50

50

50

50

50

50

50

50

50
16165
100560
10501
50

45

50
10150
45

50
16166
10050
10417
10501
50

50
22017
10150
676
50

50

50

50

25126
105113
26015
107121
25015
5051
25000
47124
101015
1012
240564
77010
137177
65173
125172

77155
1371562
125150
101137

65134
126133

77131
125164
103162
125160

6187

25020

25025

61166
125165

25162

24054

65007

45004

67002

65000
126084

65160
126157

1155

24015

21120

25640

25117

25023

25114

25117

25121

25124

25142

25147

67115
125113

37110

24020

5010

25000

3076

11024

25202

47075
125073
137071

37067

24051

25021
137020

65016

41015

23013

256053

25000

25000

21-Mar-80 15:21:54

1

1

1

0
0
1
v
1
1
0
0
1
1
e
1
0
0
0
0

1
1
1

-

(+3)
CASE30
(+1)
CASE3L
(+1)
CASE32
(+1)
CASE32
(+1)
DLTSTACK
(+1)
(+2)
(+3)
+4)
)

(

(+5

(+6)

(+7)
(+10)
SUBTRACTSTK
(+1)

(+2)

(+3)

(+4)
(+5)
(+6)
(+7)
SETSTKP
(+1)

(+2)

(+3)

(+4)
SPECIALREG
(+1)

(+2)

(+3)

(+4)

(+5)
(+6)

(+7)

(+10)
SETTARVALUE
(+1)

(+2)

(+3)
BIGSWITCH
(+1)
SWITCHTAB40
(+1)

(+2)

(+3)

(+4)

(+5)

(+6)

(+7)
CASEAQ

(+1)

(+2)

(+3)
ABANDONTEST1
(+1)

(+2)
(+3) .
(+4)

(+5)

(+6)

(+7)

(+10)
(+11)
(+12)
CASE41

(+1)

(+2)

(+3)

(+4)
CASE42
CASEJ3

Page
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edtask.dls

312
313
314
315
316
217
320
221
322
323
324
325
326
327
330
331
332
333
334
335
336
337
340
341
342
343
344
345
346
347
350
351
352
353
354
355
356
357
360
361
362
363
364
365
366
367
370
371
372
373
374
375
376
377
400
401

1150
1152
1151
1032
1157
1166
1155
1154
1153
1022
1023
1216
1215
1214
1213
1212
1033
1161
1160
1020
1021
1227
1226
1225
1224
1223
1222
1221
1220
1217
1163
1162
1016
1017
1230
1007
1165
@1140
81141
01142
@1143
1164
1251
1231
1252
1025
1232
1014
1015
1004
1005
1112
1111
1526
1531
1410
1424
1425
1422
1423
1420
1421
1411
1412
1413
1530
1417
1414
1415
1416
1527
1532
1542
1406
1541
1540

50
24150
50
22007
22337
16163
10050
10150
45
50
16163
10050
10150
16165
22050
50
50
24150
50
50
22017
22320
10164
10050
10150
10165
10050
10150
52
50
24150
50
50
10150

16171
50
50
50
50
50
50
50
50
50

35050
45
50
45
50
50
45
50

16201
50
45
50
45
50
45
50
50
45
50

24150
50
45
50
50
45
50

16226

26174
16363

25000
25122
24064
117136
137134
53133
1256131
31126
11044
25202
63034
126033
31030
67027
125025
25053
25000
25141
24040
25000
137057
1370565
650563
125050
15047
41045
125042
13041
25036
25053
25144
24034
25000
27061
25053
25153
25700
25150
25122
25062
25124
25000
25000
25053
25000
125064
3030
25362
3011
25207
25000
7022
25054
1063
24020
3050
25362
11044
25201
3041
25207
25027
11024
25311
25060
24034
7031
25315
25035
5057
25000
1104
24015
51102
41100
25076

21-Mar-80 15:21:54

-

—
r— et o DO et Ot O QO NO OO R OO MEPOOOF ONOODOONNMNEFE R P ODOODVLION

—

CASE34
CASE45
(+1)
(+2)
(+3)
(+4)
(+5)
(+6)
(*+7)
(+10)
(+11)
(+12)
(+13)
(+14)
(+15)
(+16)
GOBACK
CASE46
(+1)
(+2)
SETDB&SB
(+1)
(+2)
(+3)
(+4)
(+5)
(+6)
(+7)
(+10)
(+11)
CASE47
(+1)
(+2)
SETMNBR
(+1)
SMALLSWITCH
(+1)
SWITCHTABS0
(+1)
(+2)
(+3)
CASE50
CASE5S1
CASE52
CASE53
INCMISCTEST
(+1)
(+2)
(+3)
(+4)
(+5) -
RUNSUBTEST
(+1)
(+2)
(+3)
(+4)
(+5)
(+6)
(+7)
(+10)
(+11)
(+12)
WRITE
(+1)
CHECKSTKP
(+1)
(+2)
(+3)
(+4)
REPEAT
(+1)
FIRSTSIXBITS
(+1)
(+2)
(+3)
(+1)

Page
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edtask.dls

426
427
430
231
<32
433
434
435
=36
=37

141
342
443
144
345
146
447
150
451
452
453
464
455
456
457
460
461
462
463
164
465
466
467
470
471
472
473
474
175
476
477
500
501
502
503
504
505
506
507
510
511
512
513
514
515
516
517
520
521
522
523
524
525
526
527
530
531
532
533
534
535
536
537
539
541

1407
1535
1534
1533
1537
1836
1543
1545
1544
82001
2000
2043
2032
2042
2041
2016
2033
2021
2017
2040
2037
2015
2031
2027
2025
2023
2014
2036
2035
2034
403
436
417
@ 414
415
413

@ 416

411
407
405
@ 760
451
450
447
446
445
444
443
442
441
440
437
@ 770
457
456
455
454
453
435
433
432
452
431
430
434
@ 777
571
570
567
566
565
564
583
@ 402
562
561

26170
26050
26174
16364
26050
50
26170
26374
50

50
27402
50

17
27450
50

50

45

50
26150
32150
50
16150
17174
17174
15150
16050
16150
10050
40050
50
10150
22147
47

0
22147
47
22150
10150
24147
50
20150
12050
70337
10002
10150
40676
12150
42050
10017
10320
10147
50
32000
22150
10250
12250
11450
50
32150
50

50
32150
50

50

50

50
22017
22320
22150
20050
20
20147
47
54150
36050

0

45073
125071
55067
57076
125074
25401
106112
105111
25401
26401
15106
242656
41105
25102
24235
25066
5042
25000
3101
25076
24031
65063
45056
670563
65046
125031

65074

126073
125071
25401
25075
21036
33430
43033
21027
35435
11023
3016
21012
25401
41122
126121
77117
107115
3113
101111
65107
125105
121102
103100
21077
25401
103136
65135
125132
165130
25126
24070
124466
25161
25125
124463
25161
25071
25401
25163
101161
103157
65165
125152
41150
21147
35405
65145
125143
43141

21-Mar-80 15:21:02

11
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SHIFTTARGET
(+1)
(+2)
(+3)

SETTARGET
(+1)

LASTTWOBITS
(+1)
(+2)

NEWINSTX

PRIMETARGET
(+1)
(+2)
(+2)
(+2)
(+5)

SKIPREAD
(+1)

SETSTKP2
(+1)
(+2)
(+3)
(+4)
(+5)
(+6)
(+7)

SETTARVALUE2
(+1)
(+2)
(+3)

READTEST
(+1)
(+2)
(+3)
(+4)
(+5)
(+6)
(+7)
(+10)
(+11)

HIGHTASK760
(+1)
(+2)
(+3)
(+4)
(+5)
(+6)
(+7)
(+10)
(+11)
(+12)
(+13)

SUBTEST1
(+1)
(+2)
(+3)
(+4)
(+5)
(+6)
(+7)

READFAIL
(+1)
(+2)
(+3)

READSUCCESS
(+1)

SETUPREAD
(+1)
(+2)
(+3)
(+4)
(+5)
(+6)
(+7)
(+10)
(+11)

Page



edlask.dls
542 560
543 557
534 @ 404
545 556
546 555
547 554
550 563
551 @ 406
552 552
553 551
564 550
555 547
356 546
557 545
560 544
561 543
562 542
563 541
564 540
565 537
566 536
567 535
570 534
571 533
572 532
573 531
574 530
575 527
576 526
577 525
600 524
601 523
602 522
603 521
604 427
605 463
606 462
607 461
610 460
611 426
612 520
613 425
614 467
615 466
616 465
617 464
620 424
621 517
622 516
623 515
624 514
625 513
626 512
627 511
630 510
631 507
632 506
633 505
634 504
635 503
636 502
637 @ 410
640 501
641 500
642 @ 412
643 477
644 476
645 475
646 474
647 473
650 472
651 471
652 470
653 1546
654 1552
655 16561

20147
47
54150
20050
0
20147
47
54150
20050
20162
16163
26000
27350
26301
26150
26050
26151
36353
36423
16161
26000
27350
26314
26150
26050
261561
20353
26002
26150
26000
26151
20353
24150
50
26002
26150
26000
26151
20353
24150
50
26002
26150
26020
26151
20353
36150
10050
20150
10450
20463
10465
10463
10461
10760
10160
20450
20150
36150
22147
47
20150
22147
47
26174
24050
10017
10320
10150
24350
22017
22320
50
32000
10217
23450

21136
35411
65134
125133
47131
21127
356414
65125
125123
133121
65116
113114
125113
101110
11107
125105
65103
125101
101077
53075
105072
125071
101067
11065
125062
65061
125056
107055
110563
125051
65046
125045
25043
24054
107147
11144
107143
65140
125055
25040
24051
107156
11155
101153
65151
125050
65037
125035
65033
165030
63026
167025
163022
171020
175016
77015
125012
65010
25006
21004
31420
25002
21001
33424
71176
125174
101172
103171
65167
125165
137163
103160
25401
105125
77123
25121
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1

(+12)
(+13)
(+14)
(+15)
(+16)
(*+17)
)
)
)

CHECKFLAG
(+1)
(+2)
(+3)
(+4)
(+5)
(+6)

WRITECS
(+1)
(+2)
(+3)
(+4)
(+5)
(+6)
(+7)
(+10)
(+11)
(+12)
(+13)
(+14)
(+15)
(+16)
(+17)
(+20)
(+21)
(+22)

(+23)
(+24)
(+25)
(+26)
(+27)
(+30)
(+31)
(+32)

STACKCOMPARE

(+1)
(+2)

Page
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656 1550
657 1405
660 1403
661 1402
662 1547
663 1401
664 1400
865 1404
666 2044
667 2167
370 2166
871 2165
372 2164
873 2163
574 2162
675 ©2020
376 2161
577 2160
7560 2157
701 2156
702 @2022
703 2155
704 2154
7056 2153
706 2152
707 @2024
710 2151
711 2150
712 2147
713 2146
714 2145
715 2144
716 2143
717 2142
720 2141
721 2140
722 2137
723 2136
724 2135
725 2134
726 2133
727 2132
730 2131
731 2130
732 2127
733 2126
734 2125
735 2124
736 2123
737 2122
740 2121
741 2120
742 2013
743 2050
744 2047
745 2046
746 2045
747 2012
750 2117
751 2011
752 2054
753 2053
754 2052
755 2051
756 2010
757 2116
760 2115
761 2114
762 2113
763 2112
763 2111
765 2110
766 2107
767 2106
770 21056
71 2104

50
32150
50

50
32150
50

50

50
22017
22320
22150
20050
20
20147
47
54150
36050
0
20147
47
54150
20050
0
20147
47
54150
20050
20162
16163
26000
27350
26301
26150
26050
261561
36353
36423
16161
26000
27350
26314
26150
26050
26151
20353
26002
26150
26000
26151
203563
24150
50
26002
26150
26000
26151
20353
24150
50
26002
26150
26020
26151
20353
36150
10050
20150
10450
20463
10465
10463
10461
10760
10160
20450
20150

24010
123408
25114
25117
124403
25114
25011
25401
105156
103164
651563
125151
41147
21144
35441
65143
125140
43136
21135
36444
65132
125130
47126
21124
35450
65123
125120
133117
65115
113112
125110
101107
11104
125103
65100
125077
101074
53073
106071
125066
101064
11063
125061
65057
125058
1070563
11050
125046
65045
125043
25040
24025
107121
11117
107115
65113
125024
25037
24020
107130
11127
101124
65123
125021
65034
125033
65030
165027
63025
167023
153021
171016
1756015
77013
125011
65007
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(+3)

(+4)

(*+5)
STACKFAIL

(+1)

(+2)

(+3)
STACKSUCCESS
WRITETEST

(+1)

(+2)

(+3)

(+3)

(+5)

(+6)

(+7)

(+10)

(+11)

(*12)

(+13)

(+14)

(+15)

(+16)

(+17)

(+20)

(+21)

(+22)

(+23)

(+24)

(+25)

(+26)

(+27)

(+30)

(+31)

(+32)

(+33)

(+34)

(+35)

(+36)

(+37)

(+40)

(+41)

(+42)

(+43)

(+44)

(+45)

(+46)

(+47)

(+50)

(+61)

(+52)

(+53)

(+54)

(+55)

(+56)

(+57)

(+60)
CHECKFLAG2

(+1)

(+2)

(+3)

(+4)

(+5)

(+6)
WRITECS2

(+1)

(+2)

(+3)

(+4)

(+5)

(+6)

(+7)

(+10)

(+11)

(+12)

(+13)

Page
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772 2103
773 2102
774 2101
775 @2026
776 2100
777 2077
1000 82030
1001 2076
1002 2075
1003 2074
1004 2073
1008 2072
1006 2071
1007 2070
1010 2006
1011 2067
1012 2066
1013 2004
1014 2007
1016 2055
1016 2005
1017 2065
1020 2003
1021 2061
1022 2060
1023 2057
1024 2056
10256 2002
1026 2064
1027 2063
1030 2062
1031 @ 761
1032 605
1033 604
1034 603
10356 @ 762
1036 602
1037 601
1040 600
1041 577
1042 576
1043 575
1044 574
1045 573
1046 572
1047 @ 772
1050 612
1061 611
1062 610
1053 607
1054 423
1055 421
1056 b 420
1057 606
1060 401
1061 400
1062 422
Page 400: 221
Page 1000: 277
Page 1400: 153
Page 2000: 170
RM:
0 1
1 5
2 0
3
L) 2
5 1
6 0
7
11
12

—

C

~

21-Mar-80 15:21:54

36150 25005 15 (+14)
22147 21002 15 (+15)
47 31454 0 (+16)
20150 25001 1 (+17)
22147  Z1176 14 (+20)
47 33460 0 (+21)
26174 71175 10 (+22)
24050 128172 O (+23)
10017 103170 10 (+24)
10320 103166 10 (+25)
10150 65164 10 (+26)
24350 125163 0 (+27)
2702 15160 4 (+30)
50 24214 O (+31)
17 41156 O© (+32)
27450 25154 4 (+33)
50 24211 O (+34)
50 25017 0 +35)
45 §132 0 BACKTOMAIN
50 25000 O (+1)
32150 25153 4 CHANGEXB
50 24004 0 (+1)
16150 65143 4 (+2)
17174 45140 4 (+3)
17174 67137 4 (+4)
15150 65135 14 (+5)
16050 125004 4 (+6)
16150 65151 4 SETTARGETVAL
10050 125147 4 (+1)
24147 21145 ¢ (+2)
50 25401 O (+3)
10002 103012 12 HIGHTASK761
10150 3010 12 (+1)
44150 65007 16 (+2)
40150 3144 17 (+3)
20050 101004 18 (+4)
2 47002 2 (+5)
676 41001 2 (+6)
50 23177 1 (+7)
70337 77175 15 (+10)
72150 3172 15 (+11)
40676 101170 15 (+12)
40150 7166 15 (+13)
40147 21164 15 (+14)
50 25401 0 (+15)
32000 107025 16 SUBTEST3
26150 3023 6 (+1)
40150 65021 16 (+2)
11450 25016 6 (+3)
50 24045 0 (+4)
32150 124442 10 (+5)
50 25164 3 (+6)
50 25015 2 WRITEFAIL
32150 124403 10 (+1)
50 25164 3 (+2)
50 25044 0 (+3)
50 25401 0 WRITESUCCESS
locations used, 157 free
Tocations used., 101 free
locations used, 225 free
locations used, 210 free
REVISION
RUN-TIME
INNERLOOPCOUNTER
PASSCOUNT
MAXPASS
NEWRAND
SHORTLOOP
SUBTEST
DBTEST
MISCTEST

PCFTEST

Page
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Time:

.dls

40
41
42
43
44
45

13 seconds: 0 error(s), O warning(s).

21-Mar-80 15:21:54

RRTEST

SBTEST

STKTEST

€S0

Cs1

Cs2

DELTASTACK
DUMMYREGISTER
EXPECTEDSTKP
FIELDMASK
INITIALCYCCTL
INSTRUCT IONADDRESS
NEWTASK
REGSHIFTFLAG
STACKSHIFTFLAG
STKPTEST
STUFFTMP
TARGETREGISTER
TARGETTASK
INITIALSTKP
TARGETVALUE
TMP

SAVESTKP
RESULT
WRITETESTREENTRYLOC
CA

cB

XA

RLC@ XB

11403 words free

Page
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;;;ébféskLog.MiﬁAS

By: C. Chan

.breakpoint

.notmybreak

.Readfail

.bad

~>or o r>or —rrorr o rr->or

~r

X AppendOutput EDTask.report:

X WriteMessage ~»*¥%#*xkux%  START EDTask Test
X WriteDT;

X WriteMessage (EEET TR S TR O

X Skip .continue:

X AppendOutput EDTask.report:
A18 SkipNE READFAIL:

X Skip .ReadFail:

A18 SkipNE STACKFAIL:

X Skip .StackFail:

A18 SkipNE WRITEFAIL:

X Skip .Writefail:

A18 SkipNE PASSED-EDTASK-TEST:
X Skip .passtest;

X AppendOutput EDTask.report;
X WriteMessage *** FAILed: Not at my breakpoint ~:

X WriteMessage ' Parity =
A0 val;

X WriteMessage;

X WriteMessage ~;

X WriteMessage ' CIA =
A18 Val;

X WriteMessage:

X WriteMessage ~:

X WriteMessage ' CTASK =
Al9 val;

X WriteMessage:

X WriteMessage ~;

X WriteMessage ' APCTASK =
A17 val:

X WriteMessage:

X WriteMessage ~:

X WriteMessage ' APC
Al16 val:

X WriteMessage;

X WriteMessage ~;

X WriteMessage ' TPC 4
A13 Val:

X WriteMessage;

X WriteMessage ~:

X CloseQutput;
X Exit;

X WriteMessage *** FAILed: at my Breakpoint ~:

X WriteMessage * Result of the register read does
X WriteMessage ' Result = :

B17 val:

X WriteMessage:

X WriteMessage ~;
X WriteMessage '
B18 val.

X WriteMessage:

X WriteMessage ~:

TargetValue =

X WriteMessage ' SUBTEST =
B4 val:

X WriteMessage:

X WriteMessage ~:

X WriteMessage ' PASSCOUNT =

not match the TargetValue ~:



2dtaskiog.midas

.StackFail

writefFail

.passtest

.continue

~r o

B2 val:
X WriteMessage:

X WriteMessage ~:

>

WriteMessage *
WriteMessage *
BackSkip .bad:

€ >€ > >

WriteMessage *
WriteMessage *
BackSkip .bad:

€ < > >

WriteDT:
WriteMessage

> ¢ > >

CloseQutput;
DisplayOn;
Confirm;

Continue;
Skip 2;

DisplayOff;

>C DC > D D¢ DC D DC D ¢ D¢

Skip .continue:

WriteMessage ~-

Skip .continue:

WriteMessage ~:

21-Mar-80 15:21:54 Page 2

WriteMessage *** FAILed: at my Breakpoint ~:

ExpectedStkp does not match the value of the STKP found ~ :
immediately after the read or write instruction (SaveStkp) ~:

WriteMessage *** FAILed: at my Breakpoint ~:

The contents (t) of the register written (TargetRegister) ~ ;
do not match the TargetValue ~:

TimeOut 10000000:

ShowError Program failed to CONTINUE.;
BackSkip .notmybreak;

BackSkip .breakpoint:
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Al19 val 0
X Confirm
X Load EDTASK:

BO

C17

Addr
Addr
Addr
Addr
Addr
Addr
Addr
Addr
Addr
Addr
Addr
Addr
Addr
Addr
Addr
Addr
Addr
Addr

REVISION:
RUN-TIME:
PASSCOUNT :
MAXPASS:
SUBTEST:
DBTEST:
MISCTEST:
PCFTEST:
RRTEST:
SBTEST:
STKTEST:
FIELDMASK:
INITIALSTKP:

EXPECTEDSTKP;

RESULT:
TARGETVALUE :
SHORTLOOP:
NEWRAND:

X DisplayOn:
X TimeQut 10000

XS
X S

[l el el el ol el el el el e el el el e il i et el el il ot
@
—
w

S GO
kip 1

21-Mar-80 15:21:%4

X ShowError Single-step at GO hung

Page

1



EDtimex .mc G-Apr-80 14:02:54 Page

ftt‘tltt‘itti'l*tt‘ll‘ll"-““.t‘.t‘titi‘t!tt!‘ltttQtltt‘ltt““t‘lt*tl‘*ttitt.l‘ltltit
**«x EDtimex.mc : Timer Exerciser microcode *** Revision 1 *==
e Purpose : This test exercises timers 0 - 15d.
It replaces the page 16d portion of standard KERNEL.
bl Minimum Hardware : Standard 4 CPU boards.
b Approximate Run Time : 6d seconds.
e Written by : C. Thacker, Feb. 25, 1979
bl Modified by : K. Mayekawa, Feb. 28, 1980

wE Standardize title page and code format.
EEERN KRB B R R RN B R RN KRR E R RN X R R RN R IR AR MK A RRR AR R R KRB RERRRRRKER R R ER KRR N R R

BRERERER B RREEF SRR EER R R REERRE KRR R R RN SRR SRR R SRR R RSB EBE R KRR AR ERB R KRB R R SRR R &

*SubTest Description:
* SubTest 0: Timer Initilization (Task 14)
Clears the timers and sets up the refresh timer.

* SubTest 1: Timer Wakeup routine (Task 14)
Timer wakeups come here.
If the timer 15d expires, memory is refreshed and a new value
is added to the timer, then Mouse halt is checked.
If any of the timers 0-14d expires, it is restarted and timeout
counter for that timer is set to TimeOut.

* SubTest 2: Check Timeout routine (Task 0)
Loads the timers 0-14d, sets a timeout value for these timers
to TimeOut, then checks for timeouts.

KEEREBERREARREER R R AR R AR E MR R RN KRR R SRR R RN RN RN RN R AR R REERR R RS TR R RN RS

*BreakPoints:

* Fail : The timer was not restarted (timeout register was not set
to TimeOut) when it expired.

d Passed-EDtimex-Test: Passed all tests, and all passes.

* WrongSlotExpired : Wrong timer slot expired. Timer slots should expire from

144 to 0 sequentially.

*Note: The program also breaks at MouseHalt.

ERKEREMWRAN KRR ERKRR KRR EREEENEERRE R KRR R EREREERR LR RSB AKX ERRREE R R KRG R R R RN

*BreakPoint Logic Analyzer Sync Points:
* There is no short looping capability for this exerciser.

e e o o8 3k e 1 o e o ok oK N 3 Ak ok ok ok okt ok e ok o ko o o K ok a2 2 oK o 0K o o e 3 ok KK A O o e ok ok ok ok 2l R ok e ke e o o K K kIR N ok R TR KO kK K kK R

*Loading and Reading Timers:

* Timers are loaded from the ALUA bus by functions LOADTIMER and ADDTOTIMER

* Also they can be read as an external R source(TIMER).

* When loading or addwng to timers, bits are divided as follows:

» Bits 0 - 3 : new state (loaded by both LOADTIMER and ADDTOTIMER)

* Bits 4 - 11 : new data to be loaded (by LOADTIMER) or new data to be added
hd to the current data (by ADOTOTIMER)

* Bits 12 - 15 : slot number to be loaded
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*Special Reg. Defimition:

* RM[20b] - RM[36b]: contains timecut values for each slot.
set to TimeQut(=4Cb) when timers are started initially.

Each time through the BigLoop, these timeouts are decremented.
If one of the timeouts becomes zero, a breakpoint occurs.

The maintenance panel is also incremented, so if you kill the
breakpoint at FAIL, you will see if any errors occur by noting
a nonzero panel.

Whenever a timer expires normally, it is restarted and its associated
timeout register is set to TimeOut. Thus, we should never see a zero
vailue in any of the timeout registers.

* InnerCount: incremented each time through the BiglLoop, i.e. each time
TimeOuts for all slots 0 throuzh 14d are decremented by one.

* MaxInnerCount: contains the maximum value for InnerCount.
When InnerCount=MaxInnerCount, the program completes one
pass, resets InnerCount, and goes back to the start of the
program if PassCount<MaxPass.

MR a3 0 ok ok 3 O N K sk ok R ok R 3K K Ko e ok ki e o ke ok ok a3k r ok o e ok a0k ko ok a dk ok X e e K O ok ol ok W ok ok ok e ok o ke Ok K ak R R R R ok

*Subroutine Description:
* StartTimer: Jloads the timer whose slot is in Tslot0 and sets RM[Tslot0 + 20b]
to TimeOut(=40b).
It sets the state of the timer to 5 (Simple Timer).
Value loaded is (112d - (slot# x 4)), loading timer 14d
with the smallest value and timer O with the largest value.
Thus ‘the timers should expire from siot 14d through 0 sequentially.

S1ot number State loaded Value loaded TimeOut
(decimal) - (decimal) stored at
14 5 56 RM[36b]
13 5 60 RM[3Eb]
12 5 64 RM[34b]
11 5 68 RM[33b]
10 g 72 RM[32b]
9 5 76 RM[31b]
8 5 80 RM[30b]
7 5 84 RM[27b]
6 5 88 RM[26b]
5 5 92 RM[25b]
4 5 ! 96 RM[24b]
3 5 100 RM[23b]
2 5 104 RM[220]
1 5 108 RM[21b]
0 5 112 RM[20b]

KRR KRR ERERE SRR ERE RN AR KRN R KRR R R AR RS RE R ERRRERERER R AR AR ERRRERE R R MRS

%
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*INITIALIZATION:

BUILTIN[INSERT,24];
INSERT[d0lang];
NOMIDASINIT;
TITLE[Timer Exerciser];

Set[TTask,16];
Set[TimerPage,2]:

Set[TimerInitLoc,add[Yshift[TimerPage,10],20]]:

MC[TimerInitlocL,and@{TimerInitLoc,377]];

MC[TimerInitLochH,add[160000,and@[TimerlnitLoc,177400]]]; *Notify to task 16, location TimerInitlLoc
Set[TimerTable,add[1shift[TimerPage,10],100]];

MC[TimerValue,53400); *State 5, Value 112¢d
MC[TimeOut,40];

Wk kR R-Registers: KRERKERE KR

* Task 0 Registers

SETTASK[0];

RV[SubTest, 60];

RV[R1ink0, 61]: *subroutine return link
RV[Revision, 62, 1]; *Revision 1
AV[Run-Time, 63, 6]: *Run-Time is 6d seconds

RV[PassCount, 64, 0];
Rv(MaxPass, 65, 5000];

RV[InnerCount, 66];

RV[MaxInnerCount, 67, 100]:

RV[Tslot0, 70]; *slot number for timers
RV{Temp, 717;

RV[Templ. 72];

* Task 14 Registers

SETTASK[TTask];

RV[{Tslot,40];

RV[ExpectedSlot,41]: *slot number which should expire next
RV[TimerTemp,42]; *temporary register

RV[RTimer,43]; *constant for memory refresh timer

RV[REFR, 447, *rgfresh address



EDtimex.mc 9-Apr-80 14:02:54 Page 4
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=*x* MAIN routine:

*SubTest 0 (Timer Initialization)

SETTASK[TTask]:
ONPAGE[TimerPage];

InitTimers: TimerTemp « (100000C), AT[TimerInitLoc];

CirTimers: LOADTIMER[TimerTemp]: *clear out all Timers
NOP; *Timers can be loaded only once
NOP; *gvery 7 microinstructions
NOP;
NOP;
TimerTemp « (TimerTemp) + 1, ResetMemErrs; *clear any pending memory errcrs
LU « (TimerTemp) AND (17C): *there are 1646 timers
REFR « (0C), DBLGOTO[InitDone, CirTimers, ALU=0];
InitDone: LU « TIMER; *clear all wakeups
RTimer « (50000C); *set up the Refresh timer
RTimer « (RTimer) OR (257C); *simple timer, value 10d, slot 15d
LOADTIMER[RT imer]:
ExpectedSlot « 16¢c; *insist that the timers expire in order

CALL[TimerRet]: *returns to task 0
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*SubTest 1 (Timer

TimerWakeup: DISPA
DISP[

*Timer dispatch ta
Timers: REFRESH[
Tslot «T
Tslot «T
Tslot «T
Tslot «T
Tsiot «T
Tslot «T
Tslot «T
Tslot «T
Tslot «T
Tslot «T
Tslot «T
Tslot T
Tslot «T
Tslot «T
Tslot «T

*Refresnh has been
RefreshNext:

*Check for Mouse h
CheckMouse:
TimerRet:

*Mouse halt, Midas
MouseHalt:

RestartTimer:

WrongSlotExpired:

9-Apr-80 14:02:64

Wakeup routine)

TCH[TIMER,14,4];
Timers];

Page 6

*Timer wakeups come here
*initialize base register

ble for task 14 (Timers are read in complemented form.)

REFR], GOTO[RefreshNext], AT[TimerTable.00): =slot 15d(used as a refresh timer)
« 16c, GOTO[RestartTimer], AT[TimerTable,01]; *slot 14d
« 15¢. GOTO[RestartTimer], AT[TimerTable,02]: *slot 13d
~ 14c, GOTO[RestartTimer], AT[TimerTable,C3]: *slot 12d
« 13c, GOTO[RestartTimer], AT[TimerTable,04]; *slot 11d
+« 12c, GOTO[RestartTimer], AT[TimerTable,06]; *slot 104
« 11c, GOTO[RestartTimer], AT[TimerTable,06); *slot 9d
« 10c, GOTO[RestartTimer]. AT[TimerTable,07}: *slot &d
« 7c, GOTO[RestartTimer], AT[TimerTable,10]: *slot 7d
~ Bc, GOTO[RestartTimer], AT[TimerTable,11]; *slot 6d
« B¢, GOTO[RestartTimer], AT[TimerTable,12]; *slot 5d
« 4c, GOTO[RestartTimer], AT[TimerTable,13]; *slot 4d
~ 3c, GOTO[RestartTimer], AT[TimerTable,14]; *slot 3d
« 2c, GOTO[RestartTimer], AT[TimerTable,15]; *slot 2d
« 1c, GOTO[RestartTimer], AT[TimerTable,16]; *slot 1d
« 0c, GOTO[RestartTimer], AT[TimerTable,17]; *slot Od

started.
ADDTOTIMER[RTimer];

alt
T « 10000C;
LU « (PRINTER) AND (T):

DBLGOTO[MouseHalt,TimerRet ,ALU#0];

RETURN;
breakpoint
GOTO[.], SETFAULT;

LU « (ExpectedSiot) - (T):
SKIP[ALU=0]:

BREAKPOINT;

ExpectedSiot « (ExpectedSlot)-1;
SKIP[ALU>=0];

ExpectedSlot « 16¢:

T « (TsTot) OR (Timervalue);
TimerTamp « T;
ADDTOTIMER[{TimerTemp]:

*load the refresh timer
*check for mouse halt

*for task switching

*timers cannot.be restarted.

*insist that the slots expire in order 14..0

*reset expectedslot if negative

*Set RM[20b + Tslot] to TimeOut - if this register ever becomes zero.
*the main program will restart the timer and cause an error,

Tslot « (Tslot) + (20c):
T«STKP:

Tslot « T, STKP « Tslot;
Tslot « (Tsiot) XOR (377C);
STACK « TimeOut;

STKP « Tsiot. RETURN;

*Array of count words is in RM[20b]-RM[36b]

*restore stackpointer
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*SubTest 2 (Check Timeout routine)

start:
go:

SETTASK[0]:
ONPAGE[ 1];

SubTest « 2C;
InnerCount « 0C;
CLEARMPANEL, CALL[SwitchTo14];

*come back here after timer initialization

SetTimers:

SubTest « 2C;
Tslot0 « T « (16C), GOTO[StartTLoop]:

*switch to Task 14, InitTimers

SwitchTol4:

StartTLoop:

BigLoop:
MainLoop:

CheckTimeout:

SubTest « 0C;

Tslot0 « TimerInitlocl;

Tslotd « (TslotO) OR (TimerInitiocH):
APC&APCTask « TSlot0;

RETURN;

CALL[StartTimer];

Tslot0 « T « (Tslot0)-1;
GOTO[BigLoop, ALU<O]:
GOTO[StartTLoop]:

Tslotd « T = (16C);

Temp « T;

NOP

Temp « (Temp) + (20c):

SubTest « 1C, TASK;

SubTest « 2C;

STKP « Temp:

STACK « (STACK) - (1C), GOTO[Nofail,R>=0];

Fail: BREAKPOINT,INCMPANEL :
GOTO[go]:

NoFail: Tslot0 « T « (Tslot0) - (1C):
GOTO[MainLoop, ALU>=0];
InnerCount « T « (InnerCount) + (1C):
LU « (MaxInnerCount) - (T);
GOTO[{OnePassFinished, ALU=07];
GOTO[BigLoop]:

OnePassFinished: PassCount « T = (PassCount) + (1C};

Passed-EDtimex-Test:

LU « (MaxPass) - (T);
GOTO[Passed-EDtimex-Test, ALU=0];
GOTO[go]:

PassCount « 0C, GOTO[go], BREAKPOINT;

Page 6

=reset InnerCount
*Notify timer initialization stuff

*start timer, set count to TimeOut

*make the loop longer

*slot Tslot0 got restarted in time

*increment InnerCount

*finished one pass ?

*increment PassCount

*finished all passes 7
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L2 2 2 22 %Y
-

* to
b to
StartTimer:

9-Apr-80 14:02:54

SUBROUTINE: StartTimer *wxsssssws

load the timer whose slot is in Tslot0 and
set RM[Tslot0 + 20b] to TimeOut

USECTASK;
T « APCRAPCTASK;
R1ink0 « T:

T « Tslot0;

Temp « T;

Temp « (Temp) OR (Timervalue):
T « 1sh[Tslot0,6];
Temp « (Temp) - (T):
LoadTimer[Temp];

T « Tslot0;

Temp «T;

Temp « (Temp) + (20c);
STKP « Temp;

STACK « TimeOut:

Temp « T

APC&APCTASK « R11ink0;
RETURN;

END;

Page 7

*Tslot0 has the slot number

*subtract (slot number x 4) from TimerValue

*set count to TimeOQut

*restore the slot number



EDtimex

TimeOut = 40b
MaxinnerCount = 100b
MaxPass = §

BEGIN

[sueTesT 2 |

start: /
go: I InnerCount = 0 I
CLR M
NOTIFY

== Task 14, go to InitTimers
page O1

[suBTESTO |
[Task 14]

InitTimers: "

initialize a register to
clear the timers

TimerTemp = 100000b

i.e. state = Bd - Wait for reload
value = 0
slot = O

ClrTimers: ,

_..____._el clear the timer

\—— NOP: NOP: NOP: NOP:
‘ delay | (Timercan be loaded only once
r every 7 microinstructions)

I LOADTIMER [TimerTemp]

/

rincremem slot number I

TimerTemp = (TimerTemp) + (1C)
/

clear any pending

memory errors ResetMemErrs

/

Initialize refresh address to O ! REFR = 0

Timer Configuration:

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
HEEEEEEEEEREEEER
L L I |

state value Siot Number
InitDone:

clear all task 14 wakeups J lu = TIMER

Rtimer = 50257b

i.e. state = 5 - Simple Timer
value = 10d
slot = 154

set a register to load
a Refresh Timer (siot 154¢)

| load a Retfresh Timer J LOADTIMER [RTimer]

ExpectedSiot = 14d

l 841 next siot number {0 14d ] Timers shouid expire in order

TimerRet:
RETURN |

— Task 0, go to SetTimers page 03
if timer initialization has just
finished

— Task O, go to CheckTimeout page 03
if in the middle of timeout check

- Task 14, go to TimerWakeup page 02

\ if any of the timers woke up
L0 all timers cleared ? / Yes
TimerTemp{12:15] = 15d ?
i.e. slot number = 15d?
XEROX D(o) PROGRAM NAME DOCUMENTATION FILE DESIGNER REV ] DATE PAGE
ED Diagnostic EDtimex.mc EDtimex01.sil K. Mayekawa | 1 2/26/80 01




SUBTEST 1

TimerWakeup:

0-14d 15d

{ siotnumber = ?/‘

Dispatch [Timer, 14.4] = ?

l set a register for slot number |

RestartTimer:

Tslot = T = siot number

right sfot  \ no
expired?/

ExpectedSiot = T?

WrongSIotExpireE ¥
EREA K_POINT

decreme

nt slot number

no

ExpectedSiot = (ExpectedSiot) - (1)

all slots expired ?

ExpectedSiot<0?

yes

l reinitialize next siot number I ExpectedSlot = 14d

=
e

I add to the

TimerTemp = T = (Tslot)OR(TimerVaiue)

expiredtimer | \ppTOTIMER [TimerTemp]

[ Set count to TimeQut

Tslot = (STKP) XOR (377B)
(STKPis read in compiemented form)

STKP = (slot number) + (20b)
STACK = TimeOut

! restore Stackpointer | STKP = Tsiot

RETURN

Task O, go to CheckTimeout page 03
if there is no timer wakeup

Task 14, go to TimerWakeup page 02
if any of the timers woke up

RefreshNext: |

CheckMouse

Timers:
I retresh memory I REFRESH [REFR]

[ add 10d to a Refresh Timer l ADDTOTIMER [RTIMER)]

| TimerRet
page 01

mouse halit?

PRINTER[6] = 1?

yes

MouseHalt:

| Mouse hait |

Midas breakpoint, SETFAULT
Timers cannot be restarted

XEROX
ED

D(0)
Diagnostic

PROGRAM NAME
EDtimex.mc¢

DOCUMENTATION FILE
EDtimex02.sil

DESIGNER REV
K.Mayekawa | 1

DATE
2/22/80

PAGE
02




[suBTEST 2 |
" Tsko]

SetTimers:
[ initialize stot number to 14d

Tstot0 = T = 144

StartTLoop:

foad atimer whose slot

CALL StartTimer

numberisin T and set
count to TimeQut

page 04

[ decrement slot number ITsIotO = T = (Tslot0) - (1)

—<—"°—< all timers started ? >
Tslot0 <0 ?

yes

BiglLoop:

——>L set slot numberto 14d 1Tslot0 =T = 144

“dainLoop:

incrementslot |Temp = T
number by 20b | Temp = (Temp) + (20b)

G ]

— Task 14, go to TimerWakeup
page 02, if any of the timers
woke up

- Task 0, go to CheckTimeout
page 03, if there is no timer
wakeup

CheckTimeout:

) Stkp = Temp
| decrement TimeOut | cx X'y 2 (STACK) - (1)

was this slot no
restarted in time ?

yes

NoFail:

decrement
slot number

o [

Fail:[ BREAKPOINT

STACK>=07?

start all over again

Tslot0 =T = (TslotO)-1

< all slots tinished ? >
\ Tslot0<0?

yes

Fncrement InnerCount ]

/

OnePassFinished:

Passed-EDtimex-Test: |,

no / done with
2
\ onepass ¥ finnerCount

yes

r increment PassCount
PassCount

yes

I PassCount = oI

innerCount = (innerCount) + (1)

MaxinnerCount ?

(PassCount) + (1)

done with no go
allpasses ? page 01

PassCount = MaxPass ?

E A K DO CONTINUE | 90
[ BREAKPOINT Dage 01 )

END

XEROX

D(0)
Diagnostic

PROGRAM NAME
EDtimex.mc

DOCUMENTATION FILE
EDtimex03.sil

DESIGNER

K.Mayekawa

REV

DATE
2/26/80 03

PAGE




SUBROUTINE

StartTimer

StartTimer loads the timer whose slotis in TslotO and
sots RM([TsiotO « 20b] to TimeOut( = 40b).
Value loaded is (112d - (siot number x 4)) so that the timers
expire from slot 14d through slot 0 sequentially.

siot number
(decimat)

14
13
12
11
10

O=2NLWLNOONRO

[ save return link

USECTASK

I set registers forsiot num

ber I Temp = TslotO

subtract (slot number x 4)
from TimerValtue(112d)

l load the timer I

/

LOADTIMER [Temp]

i.e. state = 5. Simple Timer

Riink0 = APC&APCTASK

value loaded
(decimal)

56
60
64
68
72
76
80
84
88
92
96
100
104
108
112

value = 112d - (slot number x 4)

slot = Tslot0

I set count TimeOut J

STACK = TimeOut

l restore the slot number

Temp = TslotO

[ restore return link j APC&APCTASK = RIiink0

I RETURN l

STKP = (Tslot0) + (20b)

Temp = ((Temp)OR(TimerVaiue)) - {ish[Temp. 6])

XEROX
ED

D(0)
Diagnostic

PROGRAM NAME
EDtimex.mc

DOCUMENTATION FILE
EDtimex0Q4.sil

DESIGNER
K. Mayekawa

REV

DATE
2/22/80

PAGE
04




PARITY e
CYCLECOMNTROL B3

FCXREG 7
PCFREG 7
DBREG 77
SBREB 77
MMNER 3423
*38TKP 377
STKP 9
*ALURESULT 3
*SALUF 377
T 28 7880
AATOVA 9
TPC 28 7777
CALLER ILCE+7630
*PAGE 1
*APC 7811
*APCTASK 16
*CIA 50+1
CTASK 8

Loaded: EDTIMEX

REVISION
RUHN-TINE
PASSCOUNT
MAXPASS
*SUBTEST

INNERCOUNT
MAXINNERCOUNT

TELOTA

TSLOT
EXPECTEDSLOT
RTIMER

Step at B:60, BP at B:60+1

COMM~-ERB
COMM-ERL
COMM-ER2
BOOT-ERR
*BOOTREASON
MEMSYNDROME

Time:

vg.47

£
000

131608

Exit Boot Run-Prog Read-Cmds Break UnBreak ClrAddedBPs Clral11BP3s ShowBPs Bo
88 B npE Load LdSyms Compare Test-A1l Test Dump Show-Cmds YWrite-Cmds

Virtual



EDtimex.d1s 13-Mar-80 10:38:43 Page 1

MicroD 8.6 (0S 16) of April 27, 1979
at 29-Febh-80 9:28:41

microd.run Edtimex

Edtimex.DIB 152b instructions written 29-Feb-80 9:27:57
Total of 152b instructions

Checking for errors...
Linking...
Building allocation lists...
Assigning locations...
152b instructions in rings involving ONPAGE or AT
Reloading binaries...
Checking assignment...
Writing .MB file...
Writing listing...

IM:
Imag Real w0 Wi W2 Symbol

Edtimex.DIB:

0 01020 10030 101013 10 INITTIMERS
1 1005 10142 25064 10 CLRTIMERS
2 1032 50 25063 0 (+1)
3 1031 50 25060 0 (+2)
4 1030 50 25056 0  (+3)
5 1027 50 25055 0  (+4)
6 1026 11050 133052 10  (+5)
71025 10200 37051 10  (+6)

10 1024 12020 100010 0  (+7)
11 1004 64150 25047 14 INITDONE
12 1023. 10025 101045 14  (+1)
13 1022 10312 137042 14  (+2)
14 1021 10142 25036 14  (+3)

15 1017 10000 135021 4  (+4)
16 1010 50 25215 0  (+5)

17 1011 64174 - 1035 13 TIMERWAKEUP
20 1016 50 25601 1  (+1)

21 @1100 152350 1033 0 TIMERS

22 1101 10000 175113 0  (+1)

23 @1102 10000 173113 0  (+2)

24 Q1103 10000 171112 0  (+3)

25 Q1104 10000 167113 0  (+4)

26 ©11056 10000 165112 0  (+5)

27 @1106 10000 163112 0  (+6)

30 @1107 10000 161113 0  (+7)

31 @1110 10000 157113 0  (+10)

32 01111 10000 155112 0  (+11)

33 @1112 10000 153112 0  (+12)

34 @1113 10000 151113 0  (+13)

35 @1114 10000 147112 0  (+14)

36 @1115 10000 145113 0  (+15)

37 @1116 10000 143113 0  (+16)

40 @1117 10020 141113 0. (+17)

41 1015 10143 25031 14 REFRESHNEXT
42 1014 21 41026 0 CHECKMOUSE
43 1013 62250 1024 14  (+1)

44 1012 50 24015 0  (+2)

45 1006 50 25401 O TIMERRET

46 1007 47 17016 0 MOUSEHALT
47 1045 11450 25110 4 RESTARTTIMER
50 1044 50 24004 0  (+1)

51 b 1003 50 25005 0 WRONGSLOTEXPIRED
52 1002 11350 125107 4  (+1)

53 1043 50 24200 0 (+2)

54 1001 10000 135000 4  (+3)

55 1000 10325 57104 0  (+4)

56 1042 10050 125103 10  (+5)

57 1041 10143 25101 10  (+6)

60 1040 11101 101076 0  (+7)

61 1037 70166 47075 14 (+10)



EDtimex.d1s

Pa

Page 1000:

62

63

64

65

66

67

70

71

72

73

74

75

76

77
100
101
102
103
104
1056
106
107
110
111
112
113
114
115
116
117
120
121
122
123
124
125
126
127
130
131
132
133
134
135
136
137
140
141
142
143
144
145
146
147
150
151

ge

RM:

60

62
63
64
65
86
67
70
71
72
340
341
342

1036
1035
1034
1033
420
456
416
417
455
425
424
423
422
421
406
407
454
414
415
400
451
450
412
447
413
453
b 405
457
404
452
401
463
462
411
410
461
460
403
b 402
446
445
444
443
442
441
440
437
436
435
434
433
432
431
430
427
426

10050 103073
10417 137070
40002 101067 1
10150 3400
0 105134
2020 101035 1
47 7252
0 105132
4000 175014
20 101050
4001 101046
4336 105045
4147 21043
50 25401
50 25314
5350 165131
50 24230
50 25014
4000 175000
4060 125122
60 25120
5101 101024
0 103317
0 105401
4150 3126
41400 102410 1
47 5136
50 25041
5400 143125
50 24200
3100 143147
3450 25144
50 24020
50 25033
3100 143143
3450 25140
50 24004
50 25041
2020 101040
47 27112
50150 65110 1
50 125107
4150 65105
4050 125103
4325 117100
4174 55076
5450 126075
4142 25073
4150 65070
4050 125067
5101 101065
4150 3063
40002 101061 1
4050 125057
147 21054
50 25401

13-Mar-80 10:38:43

0
0
4
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
4
0
4
0
0
4
4
0
0
0
0
0
4
0
0
0
4
0
0
0
0
4
4
0
4
4
0
4
4
0
4
4
4
4
4
4
0

400: 64 locations used.

SUBTEST
RLINKO
REVISION
RUN-TIME
PASSCOUNT
MAXPASS
INNERCOUNT
MAXINNERCOUNT
TSLOTO

TEMP

TEMP1

TSLoT
EXPECTEDSLOT
TIMERTEMP

66 locations used,

(+14)

GO START

(+1)

(+2)
SETTIMERS

(+1)
SWITCHTO14

(+1)

(+2)

(+3)

(*+4)
STARTTLOOP

(+1)

(+2)

(*3)
BIGLOOP
MAINLOOP

(+1)

(+2)

(+3)
CHECKTIMEOUT

(+1)

(+2)

FAIL

(+1)
NOFAIL

(+1)

(+2)

(+3)

(+4)

(+5)
ONEPASSFINISHED

(+1)

(+2)

(+3)

PASSED-EDTIMEX-TEST

STARTTIMER

(+1)

(+2)

(+3)

(+4)

(+5)

(+6)

(+7)

(+10)

(+11)

(+12)
(+13)
(+14)
(+15)
(+18)
(+17)
(+20)

314 free
312 free

Page

2
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343 RTIMER
344 REFR RLC@
Time: 7 seconds: 0 error(s), 0 warning(s). 11947 words free



" EDtimexLog.midas

13-Mar-80 10:38:43

.............................................................................................

I IR IR N R IR AR A

Logger for Ebi%&éx program
By: K. Mayekawa

..............................................................................................

.breakpoint

.notmybreak

.wrongslotexpired

.bad

~r>Dor rr->or rre>or e reor reor —r e

-

~r~>or

~ro-

R R

X AppendOutput EDtimex.report:

X WriteMessage ~*****»»%xx START EDtimex Test : ;
X WriteDT;

X WriteMessage

X Skip .continue:

Bk RERRERKKEL KK :

X AppendOutput EDtimex.report:
A18 SkipNE WRONGSLOTEXPIRED:

X Skip .wrongslotexpired;

A18 SkipNE FAIL:

X Skip .fail;

A18 SkipNE PASSED-EDTIMEX-TEST;
X Skip .passtest;

X AppendQutput
X WriteMessage

EDtimex.report:
*s* FAILed: Not at my breakpoint ~;

X WriteMessage
A0 val;

X WriteMessage;
X WriteMessage ~;

' Parity =

X WriteMessage
A18 val;

X WriteMessage;
X WriteMessage ~;
X WriteMessage ' CTASK =
Al19 Vval;

X WriteMessage:

X WriteMessage ~;

X WriteMessage ' APCTASK =
A17 val.

X WriteMessage:

X WriteMessage ~:

X WriteMessage ' APC =

Al16 val;

X WriteMessage;

X WriteMessage ~;

X WriteMessage ' TPC = ;

A13 val;
X WriteMessage;
X WriteMessage ~;

X CloseQutput;
X Exit;

at my Breakpoint ~:
Wrong Slot Expired ~;

X WriteMessage

*** FAIled:
X WriteMessage *

X WriteMessage ' SUBTEST =
B4 val;

X WriteMessage:

X WriteMessage ~:

X WriteMessage ' PASSCOUNT =

B2 val:

X WriteMessage:

X WriteMessage ~:
X WriteMessage ' INNERCOUNT =
B6 val:

X WriteMessage;

X WriteMessage ~:

X Skip .continue:

PRI I I A R R A A A R I I I B I R A A A A R R I
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.fail WriteMessage *** FAILed: at my Breakpoint =~:
WriteMessage * Timer Noi Restarted ~:

BackSkip .bad:

—r
> >< ><

writeMessage ~------------ PASSed EDtimex Test :
WriteDT;

WriteMessage ----------------& :

Skip .continue:

.passtest

[anll aall aalland
>¢ 3¢ >¢ >

.continue WriteMessage ~:
CloseOutput:
DisplayOn:

Confirm:

TimeOut 10000000;
Continue;

Skip 2:

ShowError Program failed to CONTINUE.
BackSkip .notmybreak;
DisplayOff;

BackSkip .breakpoint:

ol ol ol el ol ol ol ol
3¢ D€ D¢ D¢ D¢ D¢ DX M D¢ D D¢
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Ll el 2l sl gl el el el 2l anull el audl sult sl wnd

A19 Val 0
X Confirm
X Load EDTIMEX:

B0 Addr REVISION

B1 Addr RUN-TIME

B2 Addr PASSCOUNT

B3 Addr MAXPASS

B4 Addr SUBTEST

B6 Addr INNERCOUNT

B7 Addr MAXINNERCOUNT
B9 Addr TSLOTO

B10 Addr TSLOT

B11 Addr EXPECTEDSLOT
B12 Addr RTIMER

X DisplayOn:

X TimeOut 10000

X SS GO

X Skip 1

X ShowError Single-step at GO hung

13-Mar-80 10:38:43

Page
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