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PREFACE 

The Usecs. Guide Eac POP=11 Diagnostic Softwace :s the first 
aré of the two-port M@iNDEC Usecs: Manual Eoc POP=11 
.ugoostic Saftwace 

Part |. this guiae, presents the general operating procedures 
required to run diagnostic programs on POP-11 computers 

Part Il consists of a set of appendices pertaining to 
diagnostic options Each oppendix contains a step-by-step 
procedure for preparing. loading, and running the diagnostic 
for a specific option The appendices are used to identify 
problem areas If problems are encountered and more detailed 
diagnosis s required, the individual diagnostic listing and 
doc.ment must be consulted 

Used together, the guide and the appendices contain the 
information and procedures needed to run vitually any POP-11 
diagnostic The procedures assume that the diagnostician is 
fomiliar with the hardware to be tested 

In those cases where the most detailed information 1s 
required, a diagnostician must refer to the individual 
diagnostic program documentation 

NOTE PART 11. THE SET OF APPENDICES DESCRIBING THE 
DIAGNOSTIC OPTIONS, 1S NOT INCLUDED IN THIS DOCUMENT THE 
APPENDICES ARE CURRENTLY IN PRODUCTION AND WILL BE RELEASED TO 
THE FIELD AS THEY ARE COMPLETED 
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CHAPTER 1 

INTRODUCTION & REFERENCES 

This users’ gu de is intended for the person new to DEC, and 
especially or the person new to the diagnost c aspect of 

DEC’s operotions 

the field service engineer 

the manufacturing test person 

the diagnostic programmer 

It should hels in the training of new personnel and serve as a 
concise reference for more experienced people Essentially, 
th s guide presents to anyone an inctusive survey of the 

diagnostic softwore tools avaiiable for DEC POP-11 computers 

The guide follows a design that builds on “nformotion 
presented in revious chapters. Chapter 2 presents two 
general approaches to running diagnostics Chapter 3 gives 
directions for using a POP-11 computer operating console 
Chapter 4 tells you how to load a monitor into the mach ne. 
it assumes that you know how to use the operator's console 
(explained in Chapter 3). and that you have decided on which 
approach you want to use for runnin the diagnostics 
(explained in Chapter 2) The ensuing chap ers describe the 
operations of the various nonitors under which you can execute 

diagnostics 

The guide drows from and -efers to many existing OEC 
documents. listed below in paragraph 1 1 There is also a 
short list of abbreviations in paragraph 1 2. 

Used along with other diagnostic tools, this guide can help 
both the novice and the experienced diagnostician successfully 
occomplish his or her work at the mach ‘e being tested 
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1 1 PREFERENCES 

ACT System Manager's Guide 
ACT Users’ Guide 
APT System Manoger's Guide 
DECX/11 Users’ Documentation and Reference Gride 
Diagnostic Engineering Standards and Conventions 
Microcomputer Handboo 
POP-11 Computer Programming Cord 
POP-11 Peripherals Handt ook 
POP-11704734745/55 Handbook 
XXDP/DECX/11 Programming Card 
XXOP Users’ Manual 
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1 2 ABBREVIATIONS AND MNEMONICS USED IN THIS GUIDE 

ACT -- automated computer test 

AINT -- APT in tialrzation utility 

APT -- automated product test 

BR -- bus request 

CPU - central processing unit (same as pcacessoc) 

DECX/i1 -- Orgital Equipment Corporation UNIBUS exer- 
ciser for PDOP-11 computers 

DMA -- direct memory occess 

ECO -~ engineering change order 

EIS -- extended instruction set 

GPR - general purpose register 

HW -- hardware 

176 -- input/output 

LRT -- long run-time 

LSI -- large-scale integration 

MCcO -- manufocturing change order 

MLE -- multiple loading with error contro! fAPT) 

MOS -- metol-oxide semiconductor 
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NTTO -- mean-time-to-detect 

MTTR -- mean-time-to-repair 

NPR -- non-processor-request 

ODT-11 -- on-line debugging technique for PDP-11 
computers 

. PC -- program counter (register 7) 

PSH -- processor status word 

QV -- quick verify 

RCSR -- read control/status register 

REVI -~- the DHA-refresh. bootstrap, and terminator 
module for the LSI-11 CPU 

ROM -- read-only-memory 

SP ~- stack pointer (register 6) 

ss -- single step 

SH -- softwore 

SUR - switch register 

TSP -- test-software-package utility (APT) 

TST -- time-sharing terminal (APT) 

UUT -- unit under test 

XXOP -- xx diagnostic package, “xx" replaced by 
device mnemonic 



CHAPTER 2 

UNIT TESTING VS THE SYSTEM APPROACH TO USING DIAGNOSTICS 

A diagnostic 1% o program that comprises numerous individual 
tests orranged tno sequence’ The tests detect malfunctions 
and help to locate their source The results of any test 
determine which other tests in the sequence will be executed 
In addition, a diagnostic program may analyze the test results 
ond .deaotity the failing component 

There are two testing Ate uot testiog, which tests 
single units. and UNIBUS execc.siog, which test several of 
the same or combinations of different units simultaneously 

You run uact tests when you decide that ao malfunction comes 
from a particular unit for example. a peripheral device. or 
the CPU. or memory Unit tests usually cperate under 
cootcailed canditioos in order to isolate the malfunction. 
The testing sequence follows a Jogical, “building block” 
structure that tests the smallest part of the unit and 
proceeds upward to include the entire unit. Unit tests ore 
not generally efficient at identifying probiem areas tn large 
systems, but are the best method for correctly identifying 
malfunctions in ao given device 

You run a UNIBUS execcisec when you cannot determine the 
origin of a malfunction, or if unit testing does not 
substantiate your previous decision. A UNIBUS exerciser does 
not run under controlled conditions as compared to unit tests. 
Rather, it cceates an operating environment that pushes the 
system to the limits of its specifications. The UNIBUS 

exerciser is DECX/11 (see Chapter 12 and the DECXZ11 Refecence 
Manual) A UNIBUS exerciser is designed to detect and report 
eneral malfunctions. Once the UNIBUS exerciser identifies 
he bad subsystem or unit. you can then cun unit tests on that 

uait to determine the farling component. (Often, interaittent 
failures that are untraceable with unit tests oppear when 
running c UNIBUS exerciser). UNIBUS exercising emphasizes 
detectioa over isolation It uses testing time efficirentiy. 
but 1t may incorrectly identify the source of o malfunction in 

a mult -problem situation 
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Note. too, that the multi-problem situation may occur where 
neither unit testing nor a UN!BUS exerciser can accurately 
identify o foiling component in this case. ao freld service 

engineer must rely on basic tools (osciitoscope, test meters. 
etc ) coupled with a thorough knowledge of the hardware and 

sound experience 

POP-11 diagnostic software. therefore, can be categorized as 
two main types unit diagoostics ond UNIBUS execcisecs. 

To completely test a given unit, all unit diagnostics and the 
DECX/11 UNIBUS exerciser must be run 

2 1 UNIT DIAGNOSTICS 

Unit diagnostics include tests for the units listec below 

modules 
subassemblies 
processors 
peripherals 
controllers 
memories 

Also. there may be several diagnostics for one unit. each 
diagnostic checking a particular function of the unit. 

Diagnostics verity all togic that may be tested by program 

instructions wit a single unit under processor control 
There cre no other units of similar or dissimilar design under 
test ot the same time The goal of the diagnostic is 100% 
coverage of the logre In reality, the coverage is 80% to 95% 
of the logic he remaining ‘ogic is tested by the UNIBUS 
exerciser 

Diagnostics are usually stand-alone they require the 
processor to be dedicated to the unit under test (UUT). 

The purposes for using diagnostics can be categorized as 

follows 

1 Verify that the H/W functions correctly 

Detect o H/W fauit. 

Isolate ao H/W fault 

-&
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Verify that a repair has corrected a fault 



reduce the meon-time-to-detect (MTTD) and 

corrected the fault 

211 Error Detection Using Unit Diagnostics 

The proper use and execution sequence of diagnostics 
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will 
the 

mean-time-to-repair (MTTR) The MTTD ts the trae necessary to 
detect that an error condition or foult exists The MTTR is 
the time it takes to detect and isolate the fault, repair or 
replace the failing component. and verify that the repair has 

Diagnostics are designed to detect the following classes of 
errors 

ERROR CLASS EXQHELE O£ CQ@USE 

1 logical and functional errors in shorts. pins stuck 
. igh and low. media 

failures. mechanical 
failures. 

2 = timing problems capacitance; resistance. 
race conditions 

3 intermittent farlures vibration, loose 
connections, dirty 
connections: 
power -up/power -~down 
failures. 

4 heat problems insufficient module 
cooling, dirty filters, 
defective fans, improper 
installation. 

5 noise problems shielding deficiencies: 
UNIBUS termination, 
UNIBUS drivers and 
receivers: cable 
problems 

6 marginal components voltage variations 
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Once you determine the error class. you can decide which 

Jragnostic or series of diagnostics to run. If you do not 
known the source of a problem you can use a UNIBUS exerc ser 
to locate the foult (See paragraph 2. Z) 

There ure tuo general ways to run unit dragnostics the 

“quick-verify” mode (Q/ mode) and the "“long-run-time” mode 

(LRT mode) 

NOTE 

For the most inclusive coverage. you should run eoch 
diagnostic in all modes o operation and with al! 
applicable switch settings. 

y 

21 2 Running Diagnostics In Quick-verify Mode (Q/V Mode) 

The "“quick-verify” or G/V mode of running a diagnostic 
performs the follow:ng services: 

1 Verify that all the major components are present and 
functioning 

2 Test ali the logic at least once and indicate faults. 

3. Generally indicate that no “hard” errors exist, or that 
they no longer exist after a repair. 

4 When there are many diagnostics for a single unit. provide 
a system that will isolate the failirg component of the 
unit in the shortest possible time. 

The Q/V mode may. but generally does not isolate interaittent 
failures, marginal cemponents. heat problems. or noise 
roblems. The first pass of a diagnostic is a Q/V pass. 
nless iterations are surpressed. after the Q/V poss. al! 

diagnostics enter LRT mode (see poragraph 2 1. 3) All 
diagnostics should be run at least two passes -- a Q/V pass 
and one LRT pass 
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Once the Q/V mode detects on error condition. you can use the 

LRT mode (below) to ssolate the fault (The diagnostics 
provide “scope loops”. ) 

2 1.3 Running Diagnostics In Long-run-time Mode (LRT Mode) 

The “tongrrun- time” or ILRT mode of running a diagrostic 
detects the following 

1 noise problems. 

heat problems 

marginal components 

timing problems 

intermittent failures 
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vibration problems and bad connections 

The LRT mode also tests that a H/W repair holds up» and that 
the H/W that wos repaired wos the H/W at fauit. If the UUT 
successfully completes at least two passes in LRT mode, then 
you can assume that you have verified its operation as much as 
possible ina stand-alone environment However, additionai 

successful passes will increase the confidence in the 
reliability of the hardware 

2 2 UNIJUS EXERCISERS 

UNIBUS exercisers are designed to test all logic that is not 
tested or cannot be tested with unit diagnostics. UNIBUS 
exercisers detect faults that result when multiple units ore 
in the system, and also when the given unit is in a system 
with other dissimilar units UNIBUS exercisers test oll the 
devices in the system simultaneously; the processor is not 
dedicated to only one unit 

UNIBUS exercisers are effective at isolating problems that 
arise when units interact with other units The units may be 

the some type. or completely different in form and function 
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The problems that arise from this interact on are noise, 

priority arbitrotion, timing, marginal components. and elusive 

and intermittent problems 

Typically the UN!ISUS exerciser tests the un ts mn a 
“worst-case” manner. This, in combination with the mult ple 
units both simitar and dissimilar on the system. creates an 
environment that cannot be duplicated by a stand-alone 

diaynostic. This «ss why UNIBUS exercisers can iso'ute 
interaction problems so wel 

The design of a UNIBUS exerciser emphasizes the isolation of 
interaction problems Therefore, they verify o large portion 
of the units’ ftogic However. this percentage '8 ess than 
what can be verified by a stand-alone diagnostic 
Additionally. the eneral constraints of the system 
environment limit which logic may be tested and to what 
deoree Careful design of the UNIBUS exerciser maximizes the 
crverage 

Fault isolation using oa UNIBUS exerciser includes the 
following procedures 

1 Moking a system inventory 

Detecting a fault 2 

3 identifying the fault 

4 Isotating the fault 

5 Making and verifying the repair 

221 System Inventory 

You make a system inventory to define the H/H configuration 
Use the following recommended procedure 

| Describe the CPU 

- mode! (11/03. 11/34, 11749. 11/745. 11760. 11770) 

~ processor type (KO11-A. KDt1-D) 

- ECO tally 

- options (flocting point processor, memory management, 
cache) 
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Define memory 

- size (YK, 8K. 16K. 32K, ete ) 

- type «core, MOS. bipolar) 

parity controller 

- error correcting 

Determine small options 

serial Jine units (DL11) 

~ interprocessor links 

- DMA drivers (DR11B) 

- line clocks (KWI1-P, KW11-L) 

- communications modules (OUP11) 

- DECwriters (LAZO. LAI) 

- DECscopes (VT50. VT52) 

In all cases determine the applicable baud rates. fine 
frequency. device addresses. vector addresses. bus request 
interrupt level (BR), relative position on the UNIBUS 

Determine large options 

- mass storage devices (magnetic tape. DECtape. disk. 
floppy disx) id 

Determine for ati devices the unit nuabers, device 
addresses, vector addresses. BR level, relative positon on 
the UNIBUS, and whether the device is OMA or 
proccessor-controlled 

Ensure that any equipment that 1s known to be down is 
still on the UNIBUS ond is receiving power. If the 
equipment is cot receiving power, you should remove it 
from the UNIBUS 

Ensure that the bus-grant-continurty cards are in ploce. 

Ensure that the UNIBUS 1s properly terminated. 

Determine whether any equipment is missing, for example. 
1s a controller present with no drive? Or. 1s a BR plug 
missing? 

Visually inspect the system fuses. boards, cobles 
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222 Fault Detection 

You stort fault detection only after taking ] system 
inventory in other words. you must confirm that a reported 
problem on the system does. in fact. exist lf you observe 

the source of the farlure without a doubt. then you can run 
the unit diagnostics directly, without a UNIBUS exerciser 
However, when you cennot lacate the source of tarlure, you 

must configure and run a UNIBUS exerciser When the UNIBUS 
exerciser has detected the source of farlure, +t will point to 

the unit This can be any of the following o peripheral 

controller or drive. the CPU. memory. an option module such as 
floating-point or memory managenent Now you have to isolate 
the failing component within the unit 

223 Favit !sototion 

Use the frilowing procedure to isolate faults 

1 See what diagnostics are available for the failing unit 

2 Determine which of these diagnostics to run. and in what 
order 

3 Ran all the diagnostics for one Q/V poss. (This moy be a 
chain file under the XXDP monitor ee paragraph 7.7.) 

4 From the results of step 3. determine ebhich diagnostic has 
detected any errors. provided the most information. tests 
the smallest logical block. and provides fectures such as 
“loop-on-test" or “loop-on-error” 

5 Run the specific diagnostic resulting from step 4 in order 
to isolate the failing logic. You may have to use the 
diagnostic progrom listing, the device log prints. und 
an osc: lloscope 

6 For total coverage, run all diagnostics in al! modes of 
operation, with all applicable switch settings 
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224 Repair And Verify 

After making the necessary repair or replacement. follow this 
procedure for verifying 1° 

Run off the un.t diagnostics itn the Q/V mode A 
successful Q/V pass indicates that the diagnosis and 
repoir were correct for the problem Generally it also 
ndicates that the H/W 1s complete and has no “herd” 

errors 

Run all unit diagnostics in LRT mode for several passes 
This +s “worst-case” testing of the repaired unit Run 
the diagnostics in all modes o operation and with all 

combinations of applicable switch settings Successful 
LRT passes indicate that the unit functions correctly ina 
stand-alone environment 

Run the UNIBUS exerciser to verify that the unit functions 
correctly tn ao “system” environment Successful passes of 
the UNIBUS exerciser inditcce that the repaired unit 
causes no system interference, or interaction and noise 
problems 

When you perform these three steps after making o repair. ond 
receive successful end-of-pass messages, you can consider the 
unit correctly repaired and in good working order 



1 

F 2 
JUNIT TESTING VS THE SYSTEM APPROACH TO USING DIAGNOSTICS Page 2-10 

2 3 SPECIAL CONSIDERATIONS 

In some rare instances, a UNIBUS exerciser may rot detect 

o unit faiture Shoc!d this occur, the best method to 
detect the failure is to run all the standalone 

diagnostics for all the units in a system using Q/V mode, 
followed by LRT mode Start the testing with the 
diagnostics for the most suspect unit After making the 
repair, verify it as descr. bed in paragraph 2 2 4 

If you replace a unit se module rather than repair it, you 
should run all the diagnostics for that unit. This will 
verify that you have replaced the correct failing unit, 
ond thot no other. different problems exist in the new 
unit The verification process ts the same one described 
in paragraph Z 2 4 

Here is the recommended order for running unit 
diagnostics 

1 CPU diagnostics (basic instruction tests) 

2 memory diagnostics 

3 CPU options (floating-point processor. memory 
management. cache. E{S) 

4 small options 

5 large options 

6 dota reliability tests 



CHAPTER 3 

OPERATOR'S CONSOLE 

This chapter explains how to use the CPU operator's console 
POP-11 processors hove three tyoes of consoles 

1 those with a sw tch panel. discussed tn paragraph 3 1 

2 those with a 20-button keypad, discussed im poragraph 3 2 

3 those with a separate terminal device, discussed in 

paragraph 3 3 

Identify the type of console 07 your processor and proceed to 
the appropriate poragraph Hiss, consult the appropriate 

Processac Haodbaok 

3.1 SWITCH-PANEL CONSOLES 

Switch-panei consoles have a switch panel. control switches. 

and indicators 

311 Switch Pane 

The su.tch panel is ao set of physical switches that correspond 
bit-by-bit to the bacdwace switch cegistec. or HW/SWR (refer 
to chapter 6) When the CPU is running, the switch panel 
setting is the current valve of the HW/SWR When the CPU is 
not running, you can use the switch panel to define either the 
address number or the contents of any POP-11 location, using 
the console contro! switches below A POP-11 location can be 
a emory word. af cessor register. or a peripheral device 
register 
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3.12 Control Switches 

The contcal switches provide specif c funct ons as described 
in Table 3-i You must HALT the CPU before ,sing them Also. 
'f your console has control knobs for address and data 

d' splay: then turn these knobs to select the CONSOLE PHYSICAL 

‘and DATA PATHS positions. 

Table 3-1 Console Control Switches 

SWITCH FUNCTION EXPLANATION 

LOAD ADRS load an ad- Transfers the value on the 
(depress) dress velue switch panel to the CPU and 

displays the address number 

EXAM examine Displays the contents of the 
(depress) location defined by oa LOAD RORS 

operation Successive EXAM op- 
erations display the contents 
of sequential locations 

if you try to EXAM o nonexist- 
ent address, the operation fails. 
you must repeat LORD ADRE with a 
legitimate address 

ENABLE /HALT enable/halt ENABLE allows the CPU to execute 
(select) instructions, HALT stops it after 

the current instruction (and any 
interrupts and traps) See also 
CONT 

CONT continue If the CPU is in ENABLE, then 
(depress & CONT causes it to continue op- 
release) erating from the point aot which it 

stopped. without a system reset 
IF the CPU is in HALT. repeated 
CONT operations execute the program 
instruction by instruction 
CONT does not work in the RUN state 
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Toble 3-1 (Continued) 

SWITCH FUNCTION EXPLANATION 

jOEP deposit Loads the vatue on the switch 
(raise & pone! into the location defined 
release) a LOAD ADRS operation Successive 

DEP operations load sequential 
Incations. tf you try to DEP a non- 
existent location. the operation fails, 
you must repeat LOAD AORS with a 
legitimate location 

START start CPU starts executing instructions 

(depress & at the location defined by o LOAD 
release) ADRS operation 

NOTE START issues co system reset 
Do not press START when the CPU 
1s already tn the RUN state 
You may have to reload the program 
The usual sequence for starting a 
program is HALT 

LOAD RORS (startin 
ENABLE address 
START 

Some consoles also have the following control switches 

REG EXAM examine GPR Displays the contents of ao GPR 
(depress) defined by o LOAC ADRS operation 

REG DEP load GPR Loads the value on the switch 
(raise & Pane into the GPR defined by a 
release) OAD ADRS op 

S/INST-S/BUS single-step Modifies the operation of CONT 
(select) (above) as follows S/INST causes 

CONT to execute the next single 
instruction and stop. S/BUS causes 
CONT to complete the next bus 
operation and stop 

w— ewe mmo wwe eee eee wenn ewww we mee ee ee ee we ee em eM we wm we em ew Bet ew wwe meme mw er eee eer 
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313 Console Indicators 

The caosale cadicatocs vary among consoles. but here is a 
eneral tist For more information. refer to the POP-11! 
rocessor Handbook 

RUN -- glows when the CPU 1s executing instructions 

ADDRESS/OATA -~ displays an address or the contents of an 

address. depending on the operation Some consoles have 
seporate indicators for address and dato display 

PROC -- glows when the CPU has control of the bus 

CONSOLE -- glows when the CPU is not executing the stored 
program, 1: e. the CPU 1s under manual control 

3 2 KEYPAD CONSOLES 

Keypad consoles have a 20-button keypod, ao LED digital 
display. and ndicotors 

32 1 Keypad 

The keypad contains number buttons and control buttons. You 
use the oaupbec buttaos to !oud numerical information into the 
CPUs‘ The cantcal buttons provide functions as described in 
Table 3-2 The keypad hos oa safety feature that prevents 
certain unintended contro! operations This is the CNTRL 
button. You must depress CNTRL simultaneously with the 
foltowing contro! buttons to make them work. INIT, B800T 
START, ONT. HALT/SS (first hit only; you can single step 
without CNTRL) 
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Table 3-2 Console Contro! Buttons 

amen ernest een esanecere nen owaewr ew weewt ere nwo we ewom rest err ee eee erste eerste 

JCLR clear Clears the current keypad entry There 
'$ no operation 

JL AD toad address Loads on address rumber (the address 
of a memory word, o processor register. 
or a perp eral device register) 
from the keypad to the CP 

101S-AD disploy Displays the address number of 
address the lfocation the CPU is 

currently manipulating. 

IE XAM examine Displays the canotents of the 
location the CPU is currently 
manipulating 

JOEP deposit Loads a value from the keypad into the 
location the CPU is currently 
montpulating. 

LSk load switch Loads a value from the keypad 
register to the hardware switch register 

(see paragraph 3.2.4 and Chapter 6). 

The following control buttons require simultaneous pressing of CNTRL 

HLT/SS halt/single- Puts the CPU in HALT state. Also. 
CCNTRL) step if you continue to press this button 

without CNTRL. it provides single-step 
execution of o progran. 

lcont continue Rilows the CPU to continue program 
CCNTRL) execution from the point at which it 

stopped CONT does not tssue a 
system reset 
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Table 3-2 (Continued) 
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(BUTTON FUNCTION EXPLANATION 

START start Issues a system reset and starts 
C(CNTRL) executing instructions at the address 

specified by a previous LAD operation 

boot bootst~ap Starts a bootstrap operation 
CCNTRL ) 

INIT initrateze Causes a system reset 
CCNTRL) 

32 2 LED Digital Orsplay 

The LEO digital display that shows oddress/data valves has a 
shift feature The Iights show the value you enter on the 
keypad up to the maximum digits on the display. If you enter 
more than the display can show, you lose the high-order 
digits. they shift off the display 

Indicators 

The only iadscatacs you need to know at this time are the RUN 
indicator, which lows when the CPU is executing mocro 
instructions, and the SR DISP indicator, which tells you that 
the LED display 1s showing the contents of the hardware switch 
register (The 11740 has no SR DISP indicator and its RUN 
light 1s always on ) 

Loadiny The Switch Register 

Untike CPU's with a switch panel, keypad caoasales have no 
direct physica! cennection with the HW/SHR. at_ location 
177570. or 777570 with memory management (see 3.1.1 and 
Chapter 6) On o keypad console you can load the HW/SWR at 
any time, but only by using the LSR button 
(load-switcn-register). A LAD+DEP operation on the HW/SHR 
address will nal load the HW/SWR. imilarly, a LAO+EXAM 
operation will aat display the contents cf the HW/SWR The 
CPU displays the HW/SWR contents only at CNTL/START or 
CNTL/CONT. If you have cleared the display and need ts know 
the HW ’SWR value. depress CNTL/CONT 
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3.3 TERMINAL DEVICE CONSOLES 

Some POP-%i processors do not have an operator's console for 

controlling the CPU These CPU's do not have a HW/SWR e: ther 
(See Chapter 6) You operate these processors with a separate 

tece.ool device and a console emulatior routine that is built 
into the processor. In addition. some PDP-11 processors with 
an operator's console may have o terminal device as weil You 
can operate these processors from either the operator's 
console or the terminal 

Several console emulators are available However. this manual 
discusses only the REVI! and ODT-11 programs (for LSi-11 and 
11/03) and the M9301 program (for other processors) 

NOTE 

Although the cua Light is extinguished during any 
ODT-11 console emulation operations. the CPU is still 
executing the OOT console emulation routine. The 

} processor. technically, 18 cugning 

3.3 1 Using ODT-11 

OOT-11 ss port of the LSI-11 hardware and requires no 
additional software to operate To use ODT-11. prepore the 
CPU as follows. 

1 Before power-up, put the HALT/ENABLE switch to HALT 
position 

2 Power-up the CPU 

3 OOT-11 will tssue the prompt character, o& and accept any 
of the commends in Table 3-3 ODT accepts anoly these 
command characters and the numbers 0-7 on a command fine 
The under iined characters :n the examples are the ones ODOT 
prints 
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NOTE 

For consoie OOT communication, the DLV11 must be 
configured for console bus addresses 177560 through 

17756 These oddresses ore included in the LSI-11 
processor's microcode and cannot be changed If no 
device responds to the obove addresses. the processor 

will go into toop. You can get out of this loop by 
cycling the power off and then on 

Table 3-3 OOT-11 Commands 

we weer wee wt ewan wewe es ww ewe wee we tee me ewe wee Cet ewe ewe eww wees ee te see ete 

weer ewww ene wees ean wwe we ewe wwe we ee we wee eee www eww ete we ee me ewe ewe ete eee 

7 examine Displays the cantents ot *he 
specified location: if you do 
not specify a location. OOT 
operates on the last location 
used. 

Example: examine location 100 

01097025200 

CR deposit/ Deposits a value into the 
CCARR | AGE return to ODT specified location and returns 
RETURN) command level you to ODT command ijevel. = if 

you do not enter a value, 
you will not alter the 
location 

Example. deposit 7317270 ir 
location 100, and verify the 
operation 

@100/025200 7317270CR 
@/112220 (note high-order 

truncation) 
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Table 3-3 (Continued) 

Cl ne feed) examine next 

IG start 
(go) 

iP proceed 

Ke veones 
HARACTER COMMAND 

LF deposit/ Deposits a value into the 
specified location and ex- 
amines the next higher location 

Example: put the numbers 1-5 into 
the five consecutive locations 
starting at location 100. 
then return to command level 

2100/112220 1LF 

0001022000123 2LF 

0001042055260 3LF 

0001062132104 4LF 

9001102000000 5CR 

a 

Starts executing instructions 
at the specified location. 

Example. start the program at 
address 200 

@200G (also. 2200. G) 

Continues program execution 
from the location in the PC 
(See also CONT. Table 3-1) 

Example resume execution 

aP (also, @P) 



KEYBOARD 
HARAC TER 

O(rubout ) 
EL (delete) 

OPERATOR'S CONSOLE 

Table 3-3 (Continued) 

loug 

bootstrap 
loader 

correct entry 

register 
designator 

www enews pee mew wm mew wee eee ee ee ee He ee em em tem ew eB ee ee Se Ow OMe wT Bw ee eee eet 

Loads a program. in bootstrap 
toader format. from the device 
whose reod control status 
register address is given 
{f RCSR is invalid. the CPU 
will hang: you must power off/on 
ajain 

Example load o progrom from the 
console device 

a177560L 

Corrects one or more erroneous 
oueecical entries OOT prints 
ao backslash. ( ). for RO or DEL 
You canoat delete o comsand with 
this character Also. it wilt 
not correct erroneous GPR numbers 

Exampie. deposit 167106 in 
location 100. then verify the 
operation 

2100/000120 5632 7106CR 

@/162106 (note truncation) 

Used with an ODOT command to 
operate on a GPR (spezify 
O-") or the PSW (specify S) 

Example examine GPR 5S. deposit 
zeroes, then examine PSW 

@R5/01234S OCR or. @$5/012345 OCR 

aRS/000200 _ or, @§$S/000200 
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33 2 REVI1-A And REVI1I-C Options 

REV1i is the MA-refresh, bootstrap. and terminator modul® for 
the USt-11 CPUs To use REV11-A or REVI1-C. prepare the CPU as 
oliows 

1 

2 

3 

Before power-up. put the HALT/ENABLE switch tu ENABLE 

Power-up the CPU 

REVi1 normally displays the prompt character, § and 
accepts any of the commands n Table 3-4 betow The 
underlined characters are those printed by REVI1 

NOTE 

Certain processor/terminal jumper configurations may 
put the CPU in ODT-11 at power-up (see 3 3 1) You 
can manually start REVI1 under ODT with the ODOT go 
command, G Specify address 173000 (REVI1's starting 
address) as follows 

a1 730006 

The ,2 command does not require a carriage return 

Refer to the Miccocomputec Handbook for more information 
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Table 3-4 REV11 Commands 

(ela) ODT-11 mode Processor wiil respond to ODT 
commands discussed in 3 3 1 
This command does not requiire oa 
cacciage cetuca To return to 
EVIL. tssue the OOT-11 command, 

, if you have not changed the 
mG If the PC has changed, 
‘ e the G command, and specify 
a dress 165006 

Eximple under REVil, trarsfer 
co trol to ODT-11 

Z0L 
Pp ippp (the PC value) 

JAL <cr> or absolute loader Loac the absolute toader program 
AL ¢dddddd<rr> usin the console paper ope 

read device (defoult) or the 
device whose RCSR address you 
specify, dddddd. The loaded 
pro ram self-storts. or else oa 

aft occurs at 165626. 

AR<cr>. or absolute/relocated Execute absolute foader program 
ARdddddd<cr> loader for relocated loading operation 

using console evice (default) or 
device RCSR = dddddd Before 
using the AR commond, you aust 
prepare the CPU as follows: 
put the CPU in ODT mode. deposit 
the relocation address t:ca 
(nannnn) into R4 (the SW/SWR). 
and return contro! to REV11 
Then you can issue AR 

$00 (transfer to ODT) 
B pppp (PC value) 

7xxxxuxx nnanannCR 
(deposit relocation 
aP (return to REVI!) bias 
GAR<cr> 

Successful load results tn auto- 
matic program start Otherwise. 
the program halts with 165412 
display 
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Table 3-4 (Continued) 
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Command Function Explanat on 

Ox<cr>. or floppy disc Execute RXV11 floppy disk system 
Oxn<er> bootstrap bootstrap for disk (default) 

or aisk n (0 or 1) 

OK<er> RKOS Execute RKOS bootstrap 
OKn<er> bootstrap for disk 0 (default) or d sk on 

(O or 1) 

NOTE 

1 AL. AR. DX. and DK also execute oa 
memory and processor d:ragnostic 
program before loading 

<er> +s @ carrrage return (octal 
code=015) command delimiter required 
by all commands except 0D 

3 RCVI1-A: ond REVI1-C ROM starting 

ft
) 

acdress ts 173000. resulting in 
non-memory-modi fying processor 
diagnostic tes execution 
Successful completion results in the 
$ prompt character being disployed 
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33 3 The M930! Conso'e Emulator 

The M9301 module contains o console emulator routine When 
this routine ts used in conjuction with the user's terminal, 
1t generates functions quite similar to those found on the 
programmer's console of traditional POP-11 family computers 

Summary of the Console Emulator Functions 

- this function loads the address to be man pulated into the 
systen 

allows the operator to examine the contents of the address 
that was loaded and/or deposited 

ollows the operator to write into the address that was 
loaded and/or examined 

initializes the system and starts execution of the program 
at the address toaded 

allows the booting of a spec fied device by typing ina two 
character code and optional unit number 
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CONSOLE EMULATOR OPERATION 
www eew ewe ewe nee eee en ewe were 

The console emslator allows the user to perform load. examine, 

deposit. start. and boot functions by typing in appropriate 

code on the keyboard 

There are three ways of entering the console emulator 

1 Move the power switch to the on position 

2 Depress the boot switch 

3 Autometic entry on return from a power failure 

After the console emulator routine has started and the basic 
CPU diagnostics have all run successfully, a series of numbers 
representing the contents of RO.R4Y. SP and PC respectively, 
will be printed by the terminal This sequence will be 
followed by a $ on the next line 

55999 0590996900599059 005509252009) 229029 02 09 009 6 8 | 

EXAMPLE--A TYPICAL PRINTOUT ON POWER UP 

XXXXXX XXXXXX XXXXXX XXXXXX 
$ 

RO RY R6 PC 
stack program 

prompt potnter counter 
character (sp) 

NOTE 

x signitres an octal number (0-7) 
Whenever there 1s a power up routine, or the 800T 
switch +s released from the INIT position. the PC ot 
this time will be stored The stored value is printed 
out as above (noted os the PC) 

5958560960959 60595025959505095 59520055002 F658 20009 29 92 02: 
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USING THE CONSOLE EMULATOR 

Once the system has been powered up or booted, and RO, RY. SP, 
PC and § nave been printed. the conscle emulator routine can 
be used 

Keyboord snput symbols--the discussion of keyboard input 
formot uses THE FOLLOWING SYMBOLS 

1 space bar (SB) 

2 carriage return key (CR) 
Ali commands ore terminated with ao carriage return 

7 any number O-7 (actal number) key (x) 

Keyboard input format--load, examine, deposit. start. All 
choracter eys shown in the following discussion respresent 
themselves with the exception of those in porentheses 

EUNCT1LON 

LOAD AODRESS L (SB) (x) (x) (x) Ox) Ox) Cx) 
EXAMINE E (SB) 
DEPOSIT D (SB) (x) Ox)? (x) (x) Ox) Ge) 
START S (CR) 

Order of significance of input keys--the first character that 
1s typed will be the most significant character Conversely. 
the last choracter thut is typed is the least significant 
choracter 

Number of characters---the console emulator routine con accept 
up to six cctal numbers in the range of 0-32k if all six 
numbers are input. the most significant number should be a one 
or o zero 

Leading zeros--when an address or dato word contains leading 
zeros. these zeros can be omitted when locding the address or 
depositing the data 

NOTE 

Even addresses only--the console emulator routine wili 
rot work with odd oddresses Even numbered addresses 
must always be used 
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5o 50550055 5055055005559550950555 0952080998600 02259 299 6 8 3 8 | 

Example using the 
function--assune that a user wishes to 

i 

c
r
 

mM
 

F&
F 

Ww
 

BD
 

ca
o 

wm
 

Ff
 

Ww
W 

NS
N 

turn on power 

load address 700 

examine location 

deposit 777 into 

examine location 

lood. examine. deposit. and start 

700 

location 700 

700 

stort at location 700 

USER 

turns on power 

L (SB) 700 (CR) 

E— (SB) 

D (SB) 777 (CR) 

— (SB) 

S (CR) 

TERMINAL DISPLAY 

XXXXKK XMKKAK KANN KX KKK 

$ L 700 

§ E£ 000700 xxxxxx 

$ D777 

$ — 000700 000777 

$s 

PSS oD CCLS OPES 50056020025 295995099 > 02 609 0 296909 0? 0 089 02 0 8 | 
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SUCCESSIVE OPERATIONS 

EXAMINE--successive examine operations ore permitted The 
address is loaded for the first examine only Successive 
examines cause the address to increment by two and will 
display consecutive addresses alang with their contents 

Poot SOS Ste SF FF OSs 0095000090 05000090 029950009209 020 995 6809003 8 8 | 

Example of successive examine operations--examine addresses 
500-506 

OPERATOR INPUT TERMINAL DISPLAY 

L ¢(S8) 500 (CR) $L 500 
—E (SB) $E OO0500 xxxxxx 
E (SB) $E 000502 xxxxxx 
—€ (Se) SE OOOSON xxxxxx 
€ (SB) $E GOO506 xxxxxx 

Fo 9950990050090 0000050950000092055 05929505 009 9 20009 92 309 90995 03: 



L 3 
OPERATOR'S CONSOLE Page 3-19 

DEPOSIT--successive deposit operations are permitted The 
procedure is identicol to that used with examine 

SAAAAAAAAKARAAAKAAAAATAKAA ATAVUS AAA AEA AKA KKK TAY 

Example of successive deposit operations 

Deposit 60 into location 500 
2 into location 502 
4 into location S04 

OPERATOR INPUT TERMINAL DISPLAY 

L (SB) 500 (CR) $L 500 
D (SB) 60 (CR) $0 $0 
D (SB) 2 (CR) $0 2 
D (SB) 4 (CR) $0 4 

MRAAAKAKAAA TAA AAA AAA ALATA AEA AAA A AEE 

ALTERNATE DEPOSIT-EXAMINE OPERATIONS---this mode of operation 

will not increment the address The address will contain the 
last data which was deposited. 

RRAAAAAAALAAAAT AAA AAA AAA AAA AAA RATA AAT AKA Y 

Exanple of alternate deposit-examine operations---load address 
500. deposit the following numbers with examines after every 

QRERSIOR LNEUI TERULNGL OLSeLaY 

L (SB) S00 (CR) $i 500 
D (SB) 1000 (CR) $0 1000 
— (SB) $— 000500 001000 
Of 2000 (CR) $0 2000 
E ASB) $€ 00050 002000 
D (SB) 5420 (CR) $0 5420 
E (SB) $€ 000500 005420 

559095 0056599595000000090840959000866099559 00502009 08 8 | 

LIMITS OF OPERATION--The M9301 console emulacor routine can 
directly manipulate the lower 28K of menory and the 4K 1/0 
page Refer to the PDP=1123% Processoc Handbook for oa 
procedure to utilize the memory management unit to examine or 
deposit in expanded memory 
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CHAPTER 4 

BOOTSTRAP PROCEDURES 

This chopter explains how to bootstcap a CPU Bootstrapping 
1$ oO procedure thot storts a CPU ssentialily. you load and 
execute a very short program called a baatstcap loadec. whose 
only function is to l!ood ond start ao larger senitoc pcogcae 
(for example. the absolute !oader or an XXOP monitor) 

Here ore the general methods for bootstrapping a CPU 

1 key=1o0 the bootstrap loader program manually and execute 
it 

2 load the starting address of o boatstcap ROM (a bootstrap 
eooes proaram contained in read-only-memory) and start 
the CPU 

3 activete a “baat” buttan ac switch on the console 

4 issue baatstcap cammanods under OD°-11 or REVI (LS!I-11 and 
11/03) 

This chapter assumes that you understand all the information 
in Chapter 3 that relates to ycur cperator's console 

TOGGLE-1N THE BOOTSTRAP LOADER PROGRAM 

If the CPU you are using has nv bootstrap ROM and no bontstrap 
switch on the console, then you must manually key-in the 
bootstrap loader program into menory and execute it his is 
called the togglezia procedure. Ire bootstrap loader program 
that you toggle-in vories according t»2 the device you are 
using to load the monitor (the maritoc Load device) The 
following ore the actual toggle-in programs: arranged by 
monitor load device (controller/drive). The proorams ore also 
listed on the XXDPZDECY¥11 Pcagcamaing Card 
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I, 11 28C11 Bod OLI1 

(high-speed paper tape reader, teletype console poper tape 
reader ) 

1 Halt the processor 

2 Choose a 3-digit number from Table 4-1, corresponding to 
the memory available 

Tabie 4-1 Address Prefixes for Pape- Tape Bootstrap Loader 

MEMORY SIZE PREF IX 

WK 017 
8K 037 

12K 057 
16K 077 
20K 117 
24K 137 
28K or greater 157 

3 Qeposit the following bootstrap !oader program into 
memory, using the JI-digit prefix from Table 4-1 for the 
first 3 digits of each address. and also for the first 3 
digits of the canteats of location xxx 766 

AODRESS CONTENTS 

xxx 744 016 701 - 
xxx 746 000 026 
xxx 750 012 702 
xxx 752 000 352 
xxx 754 005 211 
xxx 756 108 711 
xxx 760 100 376 
xxx 762 116 162 
xxx 764 000 002 
xxx 766 xxx 400 
xxx 770 005 267 
xxx 772 ~ 177 756 
xxx 2774 000 765 
xxx 776 177 560 :f load device is teletype reader 

177 550 if toad device is PCI1 
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y 

-
 

Ww
 

NN
 

Place the absolute Loadec papec tape in the reader 

NOTE 

The absolute loader is the anly monitor for use with 
paper tape systems You must have a copy of the 
obsolute loader on paper tape to use this procedure 
There is 0 separate absolute loader for CPU's that 
have BWZSWR2s and for those with SWéSWR's 

Load addcess xax 744 

Put the HALT/ENABLE switch to ENABLE 

Stact the CPU 

You have loaded the absolute loader it 1s not 
self-starting it requires your intervention to load and 
execute programs Proceed to Chapter 5 
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My 12 @K11ZRKOS (DECpack Disk Cartridge) 

Halt the CPL 

Prepare the monitor lood device moun’ the monitor 
DECpack volume on drive Q. start the device, and 
write-protect it 

Qepasit the following values ut the spec fied locations 

ADDRESS CONTENTS 

010 000 012 737 
010 002 000 005 
010 904 177 404 
010 006 000 001 

Load addcess 010 000 

Put the HALT/ENABLE switch to ENABLE 

Stact the CPU ° 

Woit one second and halt the CPU 

Laad addcess 000 000 

Put the HALT/ENABLE sw'tcn to ENABLE 

Stact the CPU again 

The monitor is :oaded Proceed tc the chapter thot 
descr bes the monitor you are using 
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4 1 3 ICilIZIUS6 (DECtape) 

1 

2 

Halt the CPU 

Prepare the monitor Icad device mount the monitc 
DECtape volume on drive 0. start the device, and 
write-protect it 

Oeposit the value 004 003 at location 177 342 Vase tape 
will cewind and stop in the end zone’ The “remote” fight 
on the drive should remain Jit 

Examine the current location 

Oeposit the vaive 000 001 in the current location The 
remote light should go out 

Depasit the following values at the locations specified 

ADDRESS CONTENTS 

000 216 012 737 
000 220 ooo 005 
060 222 177 342 
ooo 224 000 777 

Laad addcess COO 216 

Put the HALT/ENABLE switch toa ENABLE 

Stact the CPU 

The monitor s loaded Pruceed to the chapter that 
descr bes the monitor you are using 
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l’ 14 IDLIZIULO (7-track Magtape) And IM11ZISO3 (9-track Magtape) 

1 Halt the CPU 

2 Prepore the monitor load device mount the monito- 
magtape volume on drive Q. start the drive. ana 
write-protect it 

3 Rewind drive 0 to “bot” and set “on-line” 

4 Qeposit the following values at the specified locations 

ADDRESS CONTENTS 

010 O00 00S 137 
010 002 172 524 
610 G04 012 737 
010 006 060 O11 
010 010 172 522 
010 012 000 777 
010 O14 012 737 
010 O16 060 003 
010 Geo 172 522 
010 022 105 737 
010 024 172 522 
019 026 100 375 
010 030 COO 137 
010 032 000 000 

Laced ad-cess 010 000 

Put the HALT/ENABLE switch to ENABLE 

Stact the CPU 

Wait une second and halt the CPU 

Lead addcess 010 O14 

Pit the HALT/ENABLE switch to ENABLE. 

11 “tact the CPU aga n 

0
 

O
O
 
O
N
T
 

m
M
 

12 The monitor ts  toaded Proceed to the chapter that 
descr bes the monitor you are using 
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M15 IsO2/Tbib (9-trock Magtape) 

Halt the CPU 

Prepure the monitor load device mount the monitor 
magtape volume on drive Q, start the drive, and 
write-protect it 

Rewiod drive 0 to “BOT” and set “on-iine” 

Deposit the following values ac the specified locations 

ADORESS CONTENTS 

010 000 012 737 
010 002 001 300 
010 O04 172 472 
010 906 012 737 
010 010 177 777 
010 Ci2 172 446 
010 O14 012 737 
010 O16 000 O31 
010 020 172 440 
O10 022 105 737 
010 O24 172 452 
010 026 100 375 
010 030 012 737 
010 032 177 400 
010 034 172 442 
010 036 005 037 
010 O40 172 444 
010 O42 , O42 737 
010 O44 000 007 
010 O46 172 452 
010 950 012 737 
010 052 000 071 
010 O54 172 440 
010 056 105 737 
010 060 172 440 
010 062 000 100 
010 06% 000 375 - 
010 066 000 137 
010 070 000 000 

Laad addcess 010 000 
& 

Put the HALT/ENABLE switch to ENABLE 

Stact the CPU 

The monitor is toaded Proceed toa the chopter that 
describes the monitor vou are using 
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4 1 6 JHILZIUEO (Cassette? 

1 Halt the CPU 

2 Prepare the monitor toad device mount the monitor 
cassette on drive O, and write-protect it 

fe
 

Deposit the following values at the specifred locations 

RODRESS CONTENTS 

001 O00 012 700 
001 002 177 500 
001 O04 005 010 
001 006 010 701 
001 010 062 701 
001 O12 000 052 
001 O14 012 702 
001 O16 000 376 
001 020 112 103 
001 022 112 110 
001 O24 100 413 
001 026 130 310 
001 O30 001 776 
G01 032 105 202 
001 O34 100 772 
001 036 116 012 
001 O40 000 002 
001 042 120 337 
001 O4F 000 000 
001 O46 001 767 
001 O50 000 000 
001 052 ooo 755 
001 O54 005 710 
001 056 100 774 
001 060 005 007 
G01 062 017 640 
001 064% 002 415 
001 066 112 024 

Load addcess 001 000 

Put the HALT/ENABLE switch to ENABLE 

Stact the CPU c
r
 

Ww
W 

£
 

“M
 The monitor is loaded Proceed to the chopter that 

describes the monitor you ore using 
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ly 1 7) RXLi. RXVIIZEXOL (Floppy Disk) 

1 dalt the CPU 

2 Preoare the monitor load device mount the monitor floppy 
disc volume on drive 0 and start the device 

3 Oepas.t the following values at the specified locations 

ADDRESS CONTENTS 

001 000 005 000 
001 002 012 701 
001 004 177 170 
001 006 105 711 
0C1 010 001 776 
001 012 012 711 
001 014 000 003 
001 016 Q05 711 
001 020 001 776 
001 022 100 405 
001 024 105 711 
001 026 100 O04 . 
001 030 116 120 
001 032 000 002 
001 O34 000 770 
001 036 000 000 
001 O80 005 000 
001 O42 ooo 110 
001 O44 000 000 
001 O46 000 000 
001 050 000 000 

Laad addcess 010 000 

Put the HALT/ENABLE sw tch to ENABLE 

Stact the CPU 

N
 

OD
O 

WM
 

£
 

The mon tor is loaded Proceed to the chapter that 
describes the monitor you are using 
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4 18 RPLLzReO2. REO (Muiti-surface Disk Pack) 

1 

2 

tw
 

N
 

DO
 

WM
 

£
 

Halt the CPU 

Prepore the monito: toad device mount the monitor = disk 

pac volume on drive 9. stort the device, and 

write-protect it 

Deposit the following va ves at the specified locations 

AODRESS CONTENTS 

001 000 012 705 
001 002 176 716 
001 004 012 715 
001 006 177 400 
001 010 012 745 
001 012 000 005 
001 014 105 715 
001 O16 100 376 
001 020 005 007 

~aad addcess 001 000 

Put the HALT/ENABLE switch to ENABLE 

Stact the CPU 

The mon tor s toaded Proceed to the chapter that 
descr bes the mon tor you are using 
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4 19 Boll. RHZ02R20%. RE05. REOG (multi-surface Disk Pack) 

| Halt the CPU 

vA Prepore the monitor load device mount the monitor disk 
volume on drive QO. start the device. and write-protect it 

3 Depasit the following values at the specified locations 

ADORESS CONTENTS 

010 O00 012 700 
010 002 176 700 
010 O04 012 710 
010 006 000 023 
019 010 005 060 
010 012 000 034 
010 014 005 060 
010 016 000 006 
010 020 012 760 
010 022 177 400 r 
010 O24 000 002 
010 026 012 710 
010 030 000 071 
010 032 105 710 
010 O34 100 316 
010 036 Gos 007 

. Laad addcess 010 000 

Pst the HALT/ENABLE switch to ENABLE 

Stact the CPU 

N
 

oO
 

wm
 

The monitor is loaded Proceed to the chapter thot 
. describes the monitor you are using 
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M 110 QH11. RHZ0Z@SO3. RSOX (Single-disk. Fixed Head) 

1. Halt the CPU 

Prepore the monitor toad device mount the monitor disk 
volume on drive 0, start the device. and write-protect it 

Deposit the following values at the specified locations 

ADDRESS CONTENTS 

001 900 012 705 
001 002 i72 O44 
001 O04 012 745 
001 006 177 400 
001 010 Q12 745 
001 012 000 071 
001 014 032 715 
001 016 100 200 
001 020 001 775 
001 022 100 762 
001 024 005 007 

Load addcess 001 000 

Put the HALT/ENABLE switch to ENABLE 

Stact the CPU 

The monitor ts loaded Proceed to the chapter that 
describes the monitor you are using 
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4 111 RKGL1ZRK06 (Double High-density Disk Cartridge’ 

Holt the CPU 

Prepare the monitor toad device mount the monitor RKO6 
pack on drive O. start the device. and write-protect it 

Depasit the following values at the specified tocations 

ADORESS CONTENTS 

010 000 012 737 
010 002 000 003 
010 004 177 440 
010 006 012 737 
010 O10 177 900 
010 012 177 442 
010 O14 012 737 
010 O16 000 021 
01C 020 177 440 
010 022 000 001 

Load addcess 010 000 

Put the HALT/ENABLE switch to ENABLE 

Stact the CPU 

Wait one second and halt the CPU 

Load addcess 000 000. 

Put the HALT/ENABLE switch to ENABLE 

Stact the CPU again 

The monitor ts loaded Proceed to the chapter that 
describes the monitor you are us ng 
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iy 2 BOOTSTRAPPING WITH ThE M9301 MODULE 

Halt the CPU 

Laad the M9301 stact addcess 173000. or 773000 under 
memory management 

If the CPU nas HALT/ENABLE switch, place it in the ENABLE 
position. 

Stact the CPU You should receive ao prompt character. § 

Prepore th. monitor load device toad the monitor volume 
on unit 0. start the device, and write-protect it 

Determine the two-character code for that device from 

Tohle 4-2 

Issue the two-character code as a command (You can 
append a number from 0-7 to the commard if you wish to 
specify a device unit ) 

The monitor s loaded Some monitors ore self-starting, 
others. such as the absolute loader. require your 
intervention to load and execute programs. Proceed to the 
chapter that describes the monitor you ore using 
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Table 4-2 Bootstrap Vevice Codes Supported By M9301 

BOOT 
CONTROLLER/DEVICE DESCRIPTION COMMAND 

RK11/RKOS DISK CARTRIOGE DK 
RP11/RPOZ, 03 RPO2/03 DISK PACK oP 
TC11/TU56 DECTAPE OT 
TM11/TUIO, TSO3 800 BP! MAGTAPE MT 
TA11/TU60 MAGNETIC CASSETTE CT 
RX11.RXV11/RX01 DISKETTE Dx 
OL11/TTY ASR-33 TELETYPE TT 
PC11 PAPER TAPE PR 
RH11, RH70/RSO03, 04 FIXED HEAD DISK OS 
RH11,RH70/RPO4,05.06 O01SK PACK DB 
TMO2/TL16 MAGNETIC TAPE MM 
RK611/RK06 DISK On 

NOTE 

Be sure that your version of M9301 supports the load 
device you are using 
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{4 3 BOOTSTRAP LORDER ROM’S 

Rone is the procedure for loading a monitor with a bootstrap 
| 

1 Determine the bootstrap ROM included in your CPU 

2 Halt the CPU 

3 Prepare the monitor load device. toad the monitor volume 
on unit 0. start the device. and write-protect it 

4 Determ ne the (OM stact addcess fac that device from Table 

NOTE 

For multi-unit devices. the default load 
unit 1s unit O Consult the POP-11 Pro- 
gramming Card for ROM start addresses for 
oading device units other than unit 0 

S Load the @0M stact addcess for the device into the CPU 

6 If the CPU has a HALT/ENABLE switcn. put it to the ENABLE 
position 

? Stact the CPU 

8 The monitor is toaded Some monitors are self-starting, 
others. such as the absolute fooder, require your 
invention to load and execute programs Proceed to the 
chapter that describes the monitor you are using 
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Table 4-3 Bootstrap ROM Starting Addresses for Specific Devices 

wwe emmveewon es www meee ewan ee eee wenn ee wee eee ee ee ewe wee tere retro ee wee ete ee eet eww ewer mone emooeer es 

CONTROLLER/DEV'CE BM873-YB BM873-YA MR11-DB - BN792 _. 

RX11,RXV11/7RX01 ns ns. ns. 773400 

RK117RKOS 773030 773010 773110 773100 (SWR=777406) 

TC11/7TUS6 773070 773030 773120 773100 (SWR=777344) 

TMI1/7TU10, TSO3 773110 773050 773136 n. $ 

TMO2/TU16 773150 ns ns ns 

TA11/TU6O 773524 773230 n.$ 773300 

RP11/RPOZ. 03 773350 773100 773154 ns 

RH11,RH7O/RPO4, OS, 06 773320 n Ss. ns ns 

RH11,RH7O/RSO03. O04 773000 ns ns ns. 

RFA 773136 773000 «= 773100 ns 

RC11 773212 773144 773220 ns 

PC11 773620 773312 n $s. ns 

KL11.DL11/TTY 773510 n Ss. as 7s 

NOTE 

When loading from RKi1 (RKOS DECpack) and TCit 
(DOECtape) using the BN79Z bootstrap ROM, you must 
also set the sw:tch cegistec to the valves given 
in the table before you steoct the CPU 

ns means that the device s not supported by 
thet ROM 
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4 4 USING A BOOT SWITCH OR 800T BUTTON ° 

Some CPU's have ao “boot” switch or button on the operator's 
console The operation of this switch depends on the design 
of the system, but in any case, it 1s a fast convenient way to 

execute the program contained in a bootstrap ROM 

in some systems the ROM will display a prompt character, §& 
Here. you must direct the ROM to the loading device by 
specifying ao two-character code (refer to Table 4-2) Then 
the ROM will load the monitor 

In other systems the switch or button starts a ROM that reads 
from a predetermined hardware-specified device You have only 
to prepare that device and activate the switch or button the 
ROM will then toad the monitor automaticai ly 

As with any of the other bootstrap procedures. some monitors 
will self-start. others. such as the absolute loader require 
your intervention to load and execute programs When you have 
looded the monitor. proceed to the chapter that describes the 
monitor you ere using 

y S USING A ROM AT POWER-UP 

Power-up bootstrap ROM's operate exactly like the “boot” 
switch procedures that display the prompt choracter. §&. 
(Refer to 4.4 above) You direct the ROM to the monitor 
yogsins device by specifying a two-character code (see Table 
-2) 
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BOOTSTPAP PROCEDURES 

4% 6 EBOCOISIRGREING UNDER ODI=11 (LSi-11 OR 11703) 

Ensure thot the CPU 1s at ODT command level w th a prompt 
character, @ Refer to 331 

Prepare the device from which you are loading the mon tor 

Determine the read-control-status-register adoress (RCSR 
oddress) for that device 

issue the ODT load command. L. using the device RCSR 

address a@nnnnnnal where nnnnnn is RCSR 

The monitor is loaded Some monitors will self-start, 
others, suchas the absolute loader require your 
intervention to load and execute programs Proceed to the 
chopter that describes the monitor you are using 

+ 7 BQOISIRGPEING UNDER REV11 (LSI-11 OR 11/03) 

Ensure that the CPU is at REV11 command level with the 
prompt character. $ Refer to 3.3.2. 

Prepore the device from which you are flooding the monitor. 

Determine the RCSR address for that device. 

Issue one of the follow:ng REVI! commands 
AL. 1f you are loading the absolute looder. 
AR, if you are loading the absolute relocatable ltoader. 
Ox, +f you are loading the monitor from floppy disc. 

This command does not require RCSR. but you may 
specify a device unit 

OK. if you are loading the monitor from RKOS = This 
command does not require RCSR. but you may specify 
a device unit 

The monitor is loaded Some monitors are seif-starting. 
others, such os the absolute loader. require your 
intervention to load and execute programs. Proceed to the 
chapter that describes the monitor you are using 

Page 4-19 
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IExcmples $AL 

$AL 177550 

SAR 

$AR177550 

$D> 

$0x1 

$0K 

$O0K1 

loads the absolute loader from the 
console teletype reader. the default 
device 

loads the absolute loader ‘rom PC11 
paper tape reader 

loads absolute relocotabie loader from 
console teletype reader 

loads absolute relocatoble foader from 
PC1l paper tape reader 

laads monitor from floppy disk OC. 

loads monitor from floppy disk {.- 

toads monitor from RKOS disk 0 

loads monitor from RKOS disk 1 

IF or more information on REVil commands. see paragraph 3 3. 2. 

Page 4-20 



CHAPTER 5 

THE ABSOLUTE LORCC® 

The absolute loader is the monitor for paper-tape-based 
systems The basic operating procedure is as follows 

1 load if necessary. and execute o haatstcap loader that 
will-- 

2 load the absalute Loadec, which tn turn witli enable you 
to-- 

3 load your peagcaas from paper tape 

P 1 LOADING THE ABSOLUTE LORDER 

if your system requires you to taggle-1o the bootstrap loader. 
then foliow the procedure given under 4 1 1 

If you ore operating under an M9301 sadule. then bootstrap the 
monitor as described under 4 2 

if yuur system has a haatstcap R00. then follow the 
instructions under 4 3 

When you have bootstrapped tre absolute looder. proceed to 
paragroph 5 2 

15 2 LOADING DIAGNOSTIC PROGRAM TAPES 

Once you have loaded the obsolute loader. you con then load 
your diagnostic programs from paper tape 
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Here is the normal procedure for loading program tapes 

1 Place the diagnost.c paper tape into the paper tape 
reoder (Set HW/SWR to zecaes--al! switches dawa ) 

2 If your CPU console has a CONT control switch. activocre 
it The absolute loader should load the diagnostic orper 
tape (Go to Step 5 ) If it doesn't lood :t go to step 
4 

3 If you are operating froma terminal device, issue the OOT 
proceed command. The absolute loader should load the 
gia nostic paper tape (Go to Step 5) If tt doesn't. go 

o Step 

4 Some systems require you to start again after loading the 
absolute loader In this case you must load the starting 
address of the absolute ftoader. xxx500 (xxx determined 
from Tabie 4-1), und start the CPU (Under ODOT you would 
issue the Go command, G. with the absolute ioader starting 
address a@xxx500G ) 

5 The diagnostic 1s toaded The absolute loader wit! not 
automatically start execution of diagnostic programs 
Proceed to paragraph 5 4 
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NOTE 

There 1s a separocte absolute toader for CPU's with 
HW/SHR 's and for those with SW/SHWR's The two 
absolute loaders function alike, but they access 
d fferent locations to read switch settings (See 
aiso Chapter 6) 

if you are using the version of the absolute loader 
that reads HW/SHR's and your CPU has SW/SWR's, then 
you must make the followin alterations to the 
absolute loader in the CPU before joading your 
diagnostic program tapes CIlf the absolute loader 
version matches the CPU. then use the normal program 
loading procedure above ) 

1 Loed address xxx516 (xxx determined from Table 
4-1) This location its the pointer to the CPU 
HW/SNR 

2 Cepos:t the value 000176 tn location xxx5l6. Now 
the pointer contains the address of the SW/SHR. 

3 Load address 000176 and deposit zeroes (unless you 
need a specific switch setting). You are setting 
the SH/SWR to zeroes 

4 Follow instructions 1. 4. and § of the normal 
procedure above 

15 3 OVERLAYING ANOTHER DIAGNOSTIC PROGRAM 

You can use the procedure described in Step 4 of the normal 
procedure above to load tn another diagnostic program at any 
time {t will overlay the one currently in memory However, 
thot progrom currently in memory must not have oltered the 
absotute loader during its execution 
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5 4 EXECUTING THE PRUGRAM 

The progrom ioaded and the switch register set (Chapter 6). 
you are ready to begin program execution Follow this 
procedure 

For CPU's without tecaiocls 

1 HALT the CPU 

2 LOAD address 2uU0 

3. ENABLE the CPU 

y Activate START switch 

For CPU's with teca.oals 

1 Put CPU at terminal command level OOT or M9301 command 
fevel (See 3. 3) 

2 Under ODT tssue a Go command, G. and specify address 200 
@200G 

3 Under M9301 load address 200 and issue a start command 
$ L 200 <CR> 

$s 

CPU 1s now under program control 

k, 5 RESTARTING THE PROGRAM 

Refer to the appropriate appendix for specific restart 
addresses Restorting allows you to resume program execution 
without going through the whole start procedure again 
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CHAPTER 6 

SWITCH REGISTERS 

A ewitch cegistec 1s o set of switches thot a program looks at 
in order to determine which paths of execution it should toke 

HQ@ROWGRE SWITCH REGISTER 

The hacdwace switch cegistec. or HN/SWR, is a__one-word 
hordwore location at UNIBUS address 177570, or 777570 with 
memory nagement You foad the HN/SWR with an appropriate 
value, depending on what you want the program to do. If you 
do not know the specific switch settings for a program. then 
set the HW/SWR to zecoes This is the standard setting (if 
you load a HW/°WR with all anes. a diagnostic program will 
look instead at location 000176, the safiwace switch cegistec. 
for its directions. See paragraph 6. 2). 

Some processors allow you to load the HW/SWR at any time 
during program execution using the cansale switch panel. The 
switch panel corresponds bit-by-bit to the HW/SHR tf a panel 
switch is up. the corresponding bit in the HW/SWR 1s “on” or 
equal to 1. down +s "off" or O. When the CPU is cunning. the 
switch panel setting 1s the current value of the HW/SWR 

Processors with keypad caonsales allow you to load the HH/SHR 
at any time by using the LSR button (ioad-switch-register) 
You can enter up to six actal digits. the CPU truncotes to 
the low-order sixteen bits. You casnaot Load the HW/SWR on a 
keypad console with LAD + DEP operation. Likewise. you cangnat 
display the contents of the HW/SWR with a LA + EXAN 
operation The CPU does display the HW/SHR contents ot START 

or CONT time 
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6 2 SOEIWGRE SWiICH REGISTER 

Some CPU's do not have a HW/SWR (eg. LS!I-11 or 11/03) In 
these CPU's diagnostic programs refer instead to location 
000 176 
colled the sattwace switch cegistec. or SW/SWR The SW/SWR 
provides the same function as the HW/SWR However. the 
loading procedures are different See paragraph 6 3 

NOTE 

You can force a diagrostic to treat a HW/SWR CPU as 
though :t were a SW/SWR CPU There ore two ways to do 
this 

1 Set the HW/SWR to all anes Most diagnostics will 
refer to location 000176 for the switch register 
setting under this condition 

2 Halt the CPU aftec Laading the diagnostic. but 
beface stactioag it Using the cross-reference 
table in the diagnostic's program listing, find 
the location labelled "SWR" or "SWREG". Change 
the contents of this location to 000176 (i.e. 
Laad its addcess and deposit 000 176). Return 
contro! to the CPU. either load addcess 200. 
enable and stoact the CPU. ac- Laad the XxOP 
cestact addcess given in the ready message, enable 
and stact the CPU. and issue oan XXDP_ start 
command, S (See 7 4 9) 

fo 3 LO@O1NG THE SOEIWARE SWITCH REGISTER 

When you start a diagnostic. it will check to see whether the 
processor has a HW/SWR if there 1s no HW/SWR (or +f you have 
sO ibe” oll ones). the diagnostic will !ook ot location 

the softwore swi‘ h register. for the switch setting 



nN 5 
SwifCH REGISTERS Page 6-3 

Some diagnostics allow you to modify the SW/SWR while they are 
executin Thos 1s colled dyoags:ic switch cegistec 
acdificatian Such a diagnostic will give you the following 
message 

SWR = nannnn NEW SHR = 

ond expect you to enter the value you need, nmnnnnn is the 

current setting. At any time thereafter, you may change the 
SW/SWR by typing a G (or CNTRL G) at the terminal The value 
you enter can be up to six actal digits; the diagnostic wil! 
truncate the number to the low-order sixteen bits in case of 
overflow. If you do not enter a new value, the old SW/SWR 
setting remains You must complete the operation with a 
cecciage cetuco 

In addition. if you enter a erroneous value. you can delete it 
beface you hove done a corriage return by typing U Cor CNTRL 
U) The diagnostic will then accept the corrected switch 
register setting 

NOTE 

All CNTRL operations ( ) mean that you press the 
CNTRL-key ( ~key) simultaneously with o letter key. 

\f the diagnostic daes nat peovide dynamic switch register 
modification, then you must set the SW/SWR befoce stactiog the 
diagnostic program You do this by halting the CPU, loadin 
addcess 000 176. and depasiting the switch register value tha 
the diagnostic requires. Then you Laad either the program's 
stact addcess (usually location 200) or the monitor's cestact 
addcess (given in the .eady message); then enable and stact 
the CPU 'f you are returning to the monitor, then you aust 
Lesue a start command. S. to start the diagnostic program (see 

lo 4 ST@NO8RO SWLICH SETILNGS 

Most diagnostics use switches to set test parameters The 
following are standard switch settings A switch is set when 
rt equals one 
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Table 6-1 Switch Register Settings 

were wwr newer wate atmos ee www ew ew www we www me we mw ec ew ee stmt reese essere 

KEYPAD CPU & 
HW SWITCH  SW/SWR SETTING OPTION 

15 100 000 halt on error 
14 O40 000 loop on test 
13 020 900 tnnibit error typeouts 
12 010 000 inhibit trace trap 
11 004 G00 inhibit iterations 
10 002 000 bell on error . 
9 901 000 loop or error 
8 000 400 to loop on test 

000 777 specified in bits O-7 of SWR 

NOTE 

The keypad and SW/SWR settings are 
accusulative. [* you want more than one 
option. then add the SWR values and 
enter the sua as the SWR settin For 
example, 1f you want to designate the 
first four options in the jist. add the 
first four SWR settings Then enter 170 
000 as the SWR_ setting. Likewise. 
choosing the first, third. fifth and 
seventh options will give a SWR setting 
of 125 000 
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SWITCH 15 - HALT ON ERROR 

This switch 18 checked in the error routines and when found 
to be on a one the program wil! halt 

SWITCH 14 - LOOP ON TEST 

When set. this switch will couse the diagnostic to Joop on 
the test presently being executed 

SWITCH 13 - INHIBIT ERROR TYPEOUTS 

When set. error messages will not be typed (output) on the 
console 

SHITCH 12 - INHIBIT TRACE TRAP 

Normaliy a program will run with the "T" bit set on alternate 
passes of the program If this switch ts set Cequal to one) 
the "T” bit will not be set. 

SWITCH 11 - INHIBIT ITERATIONS 

if this switch is set. the subtest being performed will be 
tterated only one time 

SWITCH 10 - BELL ON ERROR 

If set. and error will cause the TTY beli to ring 

SHITCH 09 - LOOP ON ERROR 

If this switch is set, the diagnostic will loop on the test 
that caused the error. If the error goes awoy during the 
looping, the diagnostic will proceed to the next test. 

SWITCH O08 - LOOP ON TEST IN SWR<O7- 00> 

if this switch is set. the diagnostic will toop on the test 
cgnber specified by bits <07 00> of the switch register 
( ) 

NOTE 

Many diagnostics do not use this convention Such 
diagnostics need specific input parameters ond therefore 
need special switch settings 
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CHAPTER 7 

LOAD'NG & RUNNING DIAGNOSTICS UNDER XXOP 

1s 9 grous of PDP-11 diagnostic softwore monitors tat 
udes the following 

- TC11 diagnostic package (DECTAPE) 
- RK11 dragnostic package (DECPACK) 
~- TM11/TMOZ diagnostic package (7 or 9 track MAGTAPE) 

9 track can be loaded from TUIO or TUI6 
TAI1 diagnostic package (TMi! Cassettes) 
RX11 diagnostic package (Floppy 0: sk) 
RP11 diagnostic package. 
RH11/7RPOY diagnostic package 
RH11/RSO3 diagnostic package 
RKOG diagnost.c package. 

XXOP pockages contain the diagnostic monitors. diagnostic 
ities, and diagnostic programs on medio other than poper 

XXDP packages have the following advantages 

Eas and convenient means of loading programs under 
keyboard control 

Means ore provided for updating and modifying programs 

Possible to sequentially run a series of programs through 
use of the ‘chain mod:" feature Programs must e 
cha noble See paragraph 7 7 
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Ril XXDOP packages require 

| POP-11 processor with at least 8K storage 

2 Console terminal device 

3. One of the diagnostic package media 

1 TC11 dectape control and TUS6 transpor?+ or, 

RK11 disk control and RKO or RKOS drive or. 

TA11 control and TU60 cassette drive or, 

TM11 maogtape control and TUIO magtepe drive or. 

TMO2 mogtape contro! unit and TU16 drive or, 

c
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RX11/RXV11 floppy control unit and RXO1 floppy drive 
or, 

? RPI1 disk controller and RPO3 drive or, 

8 RH1I1/RH70 disk controller and RPOW/RPOS/RPO6 drive or. 

9 RH11/RH70 disk controller and RSO3/RSO4W drive or, 

10 RK611 disk controller and RKO6 drive. 

The above requirements are for loading and running diagnostic 
programs already stored on one o the diagnostic package 
media 
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7 1 LOROING AN XXDP MONITOR 

You toad an xXXOP monitor as descr bed under Chaptec 4& 
Boaotstcap Preaoceduces 

First, determine your processor configuration does it have 
bootstrap ROM's or 93017 a “boot" button or switch? must 
you toggie-in? etc 

Then. depending on the foad medium you are using. refer to the 
oppromriate paragraph to see how to bootstrap from that 
device 

Wien you have successfully loaded the monitor, it gives you 
the following message 

acaaa-a dd-mmna-yy xxxx-xxxx MONITOR ank 
RESTART ADDRESS: rerreer 
BOOTED VIA UNITS  b 
TO ABORT THE FOLLOWING HELP MESSAGE TYPE CTRL C ( ©) 

TYPE 
F<CR> TO SET CONSOLE FILL COUNT 
D<CR> FOR DIRECTORY ON CONSOLE 
O/F<CR> FOR SHORT DIRECTORY ON CONSOLE. 
O/L<CR> FOR DIRECTORY ON LINE PRINTER. 
D/L/F<CR> FOR SHORT DIRECTORY ON LINE PRINTER 
R COPY<CR> TO RUN COPY PROGRAM 
R FILENAME<CR> TO RUN ANY OTHER PROGRAM. 
L FILENAME<CR> TO LOAD A PROGRAM ONLY. 
S<CR> TO START THE PROGRAM JUST LOADED 
S ADOR<CR> TO START THE PROGRAM AT SPECIFIC ADORESS 
C FILENAME<CR> TO RUN A CHAIN. 
C FILENAME/QV<CR> TO RUN A CHAIN IN QUICK VERIFY MODE 
REFER TO XXDP MANUAL MD-11-DZQXA FOR ADDITIONAL HELP 

yocaa-a -- the name of the MAINDEC program moduie 
dd-mmm-yy -- the module release dote 
XXxx-xXxxx <--> the nome of the monitor 

nnK -- the system storage up to 28K 
rrrerr -- the monitor's cestact addcess (see 7 2) 

b -- the device unit or device drive number 
from which you bootet-opped the monitor. 
the defoult drive or unit is 0 

-- the monitor 1s steady to accept coesgacds 
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7? 2 HOW TO USE AN XXDP MONITOR 

XXDP issues a prompt choracter. the period ({ ). when it 
loaded and ready to accept XXOF commands A description of 
these commands appears below. paragraph 7 4 

However, while operating under >XDP, you can at aoy tise 
the CPU oat the cansale comeaid level. Use the HALT/ENABLE 

ut 

switch. or equivalent means. to stap processing. (See also 
poragroph 3 3. “Termina! Oevice Consoles”) his will allow 
you to modify memory locations, or “toggle-in" a patch to a 
program. or manually start or restart a program, or reset 
the saftwace switch cegistec.§ et.. 

After you have balted the CPU ard modified memory os needed. 
you can then return control tc whichever progrom you want -- 

start the XXDP monitor ac a diagnostic pre ram. o resume or 
execution of oa program, aat the XXD monitor. simply load the 
stact addcess (usually ‘ocarion 200). or the restart address 
of that program and stact the C°U. 

cestact addcess 
If you are returing control to the XXDP monitor. ther Laad 

tg 
unpredictable 

Also remember that when you reload an XxXOP monitor. 

iven in the ready message). ane stact 
CPU NOTE If you or an executing program have desiroyed 
of the XXDP monitor in memory, the results of this restart 

its 
the 
any 
ore 

youc 
wemocy aadifications ace destcayed. More specific exampies of 
these procedures appeor below 

C@UI1L0N 

When running diagnostics that test the XXOP son: tor 
load device, be sure +o serite-protect the monitor 
volume or the drive that 1s holding it: otherwise. 
you may accidentaily destroy the monitor on the 
medium Also, if you need to test the porticular 
drive or unit that holds the monitor volume. then 

) cemove the soo.tor valueae from thot crive and mount 
“scratch” volume in its place 
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wot 
' LOAD THE ' 
' XXDP MONITOR ! 
wot crc sr tc sssse See poragraph 7 1 

' 

! 

ee ee ee 

eee ' ' 

' ' NO (START 1 YES 
1 MOOIFY {nanan nnn ee enon >' AT 2002 = t-nenn- wre rer n-- 
| MEMORY? =! ' ' ! 
t re ee ' 

ee eee ee eee eee 1 i 

YES! NO! ' 
1 U $ 

! ' ' 

Vv Vv Vv 

Co 1 ° ' b t 

' 'SSUE XXDP | ' 'SSUE XXNP | ' 'SSUE XXDP ! 
i] "LOAD" ' t “LOAD 1 t “RUN” t 

{ 1 ‘ 

t ' ' 
COMMAND 'See 7 4 2! COP, .AND 

' i) 

' ' 
' MODIFY ! 
' MEMORY AS ! 
' NEEDED ' 
‘ ' 
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ee - i] 

{ t 

‘ 1 ' t 

wewwwesrewmeeene se 22.2 2.,.°¢°¢0¢0€64 00 £498 eee erreresee ‘ ( 

' t { ‘ t 

' LOAD START ! ' LOAD ' \ 
' ADORESS OF | ‘RESTART ADDR! ' ' 
' DIAGNOSTIC § ' OF XxOP ! ' ' 
t ' I { 1 t 

eee ' 1 

i ' ‘ i} 

4 t t 

a ee t i} 

' i 1 ' 4 ' 

' j 4 : | 

1 START CPU ! START CPU ! ' 
t ' ] ' | 

' iJ t t i 1 

ee 4 4 

' | ! Ly 

' I (eee eeeee- ' ' 
' ' ' 

BO ee eee ene ' 

‘ t | ' 

' 1SSUE XXDP ! ' 
' "START" =! ' 
' ' COMMAND ! ' 
' 'WITH ADDRESS! ' 
! y 'See 74 3 ' 
ee re ee é 

' ' 4 

t | t 

Le NN lee eteate ened eieieineineiel 1 ' 

t t 

' ' 

' I 

ee ees t 

| t ' 

START aaa aaa >« 
' ADDRESS = | ! 
' 2007? ! t 

' ' t 

meow enw enw asee= ' 

NO ' J 
t 1 

V u 

ood en 
' EXECUTION ! ' EXECUTION ! 
' BEGINS AT ! ' BEGINS AT ! 
' SPECIFIED ! ‘ADDRESS 200 ! 
' ADNRESS  '! ' ' 

FIGURE 7-1 GENERAL PROCEDURE FOR RUNNING PROGRAMS UNDER XXDP 
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? 3 LOADING AND RUNNING PROCEDURES 

There are two alternatives for loading and running programs 
under YYDP 

1 Load and stort o program without modifyiog semocy 

2. Lead a program, halt the CPU. madify wemacy. and start the 

U 

Here is the general procedure, also illustrated in Figure 7-1 
R more detailed example appears at porngraph 7.4 6 

7 3.1 RUNNING @ OLGGNOSTIC WLTHOUI MODLEYING MEbORY 

1 Issue the XXDP run command. R (see paragraph 7.4 1) 

2 ODtagnostic execution begins at location 200, the standard 
diagnostic stact address 

oR. 

1 Issue the XXOP load command. L (see parograph 7 4 2) 

2 tssue the XXDP start commond. S. and specify an address 
(see paragraph 7 4 3) if you do not,specify an address. 
xXOP starts execution at location 200 

3 Diagnostic execution begins at specified address 

7 32 mOOLEYLNG DEMORY GND IHNEN RUNNING A OLOGNOSTIC 

1 Issue the XXDP load command, L (see paragraph 7 4 2) 

2 Halt the CPU 

3 Modify memory as needed Set the SW/SHR. “patch” a 
program, etc Then continue f.sllow ng procedure “a” or 
“b” below 
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4e Load the addcess ot which you want to begin execution, 
location 200 1s the standord starting address 

Bo =Stact the CPU 

6a Diagnostic execution begins at address specified in step 
4a 

oe 

Yb Load the XXOP cestact addcess given in the ready message 

5b «=Start the CPU 

6b Issue the XXOP start command, S If you do not specify 
an address. XXDP sterts execution at location 200 

7b «Diagnostic execution begins at address specified in step 
6p 

7.4 ¥XDP COMMANDS 

Here are the XXDP monitor commands They apply to all XxXOP 
monitors in cddition. the TADP monitor requires slightly 
modified operation Refer to poragraph 7.6 for this 
descript:on. 

NOIE 

<er> ~- press "carriage return” kay 

CNTRL C -- press CNTRL-key and C-key simultaneously: 
C puts you at XXCP command level ( ) ut any time 

DEL -- press key to delete erroneous 
RUBOUT keyboard entry 

Undeclioed characters in formats and examples are XXDP 
monitor output 
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7 4% 1 RUN Sosmand 

Here 1s the format for the XXOP run command, R 

-R filnom <r) 

The filoam is *he friename of the progran (up to six 
characters), wcthout the extens.oa. o not type the 
extension XXDP wil! !oad and run the nrogram 

Example run the diagnostic program CHECKIT. BIN 

1 Load the appropriate XXDP monitor as described under 
psragraph 7. ! 

2 Set the switch cegistec (see Chapter 6 0) as required by 
CHECKIT BIN 

3 issue the cuo command. R. as follows 

-R CHECKIT <er> 

4 XXDP will run CHECKIT. BIN 

5 To run another program halt the CPU. load the XXDP 
restart ‘addcess- ond stact the CPU. XXOP will accept 
commands if the previous diagnostic hos not destroyed it 
in memory if you hawe lost the monitor then you aust 
reload it, as described under paragraph 7. 1. 
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74% 2) The LOAD Command 

Here is the format for the XXOP Load command, L 

wk frlnam <cer> 
The fiinam 1s the filename of the program without the 
exteos.ac Do not type the extension XXDP will lood the 
program into memory 

Example load the diagnostic program CHECKIT BIN 

1 Load the appropriate XXDP monitor as described under 7 1 

2 issue the XXDP Laad command. L. as follows 

-L CHECKIT <cr> 

3 XXDP will Laad CHECKIT BIN from the XXDP volume into 
memory and avait further commands 

74 3° The START Command 

Before starting a Laaded pro rom, you may want to set the 
switch cegistec (see Chapter 6.0). you may also want to 
modify other memory locations (see paragraph 7. 2) 

Here is the format for the XXDP stact command. S 

-S “address> <cer> 

The S command starts program execution at the address you 
specify if you do not specify an address execution begins at 
200 hen the diagnostic has finished. and provided it bas 
oot aweclaid the XXDP monitor in memory. you can run another 
d agnostic by halting the CPU, ILaadiog the XXDP cestact 
addcess. and stacting the CPU again. If you have fost the 
monitor, then you must relood it as described under paragraph 
71 Remember that you lose al! your modifications when you 
reload the menitor 
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74% 4% Directory Commands 

The directory commands print or display directories of 
file-structured XXDP volumes either on the terminal device or 
the line printer A directory contains the followtng 
information 

fiinam ext -- the file name (up to six characters) 
and extension The only valid XXOP 
extensions ore BIN for ao binary file, 
BiC for a chaioable binary file, SAV 

for a care image file. and .CCC for an 
ASCEI chain file. 

length -- o decimal number designating the number 
of blocks in a disc or tape file. 

stort -- oan actal number designating the 
starting block number of ao disc or tape 
ile. 

date -- the date of file creation 

The directory commands have four forms 

D -- gives a directory on the terminal 
O/F -- gives a fast directory on the tera:ns!. 

(Does not include length. start. or date). 
O/L -- gives ao directory on the line printer. 

D/L/F -- gives a fast directory on the line printer 
(Does not include tength. start. or date) 

NOTE 

Line peiotec sust be present: no check ts 
made for it. The processor will trap to 
location 900004. 

Example give a short directory on the I ne 
printer 

-D/L/F Cer> 

The dicectocy will appear on the tine printer 
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745 Set Fill Count ‘ 

The “set-filtl-count” command. F. allows you to change the 
number of fill chorocters inserted after a carriage return 
operation. The LA3OS terminal cequices fillers to operate 
properly, so the filler default value is octal 14 Other 

terminals do not require these fillers, and by issuing an F 
command, you can delete the annoying, time-consuming fill 
operations The F command displays, the current fill count, 
and expects you to enter the new fill count 

Example change the fill count to 0 

-F <er> 

000014 O <cr> 

7 4 6 Example Of Loading And Running A Program Using XXDP Commands 

Run the diagnostic program CHECKIT. BIN. Before execution, 
take a short directory reading; ut the value 17 into 
locatron 17530, and set the SW/SHR to 007100. Start 
execution at location 000214 

1 Load the appropriate XXDP monitor as described in 
paragraph 7 1 

2 Issue ao “fast directory" command 

~D/F <er> 

3 Issue the XXOP “toad” command 

wl CHECKIT <erd 

4 Hult the CPU. 

5 Lead addcess 017530 

6 Deposit 000017 

7? Laad addcess 000176 (the address of the SW/SUR) 

8 Deposit 007100 
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Continue foltowing procedure “ao” or “b" below 

90 = Load addcess 000214 

10a Put the HALT/ENABLE switch to ENABLE 

fla Stact the CPU 

120 «CPU begins executing CHECKIT at address 000214 

oz, 

9b Load the restart address of the XXDP monitor. given in 
the ready message 

10b Put the HALT/ENABLE switch to ENABLE 

11b Staci the CPU 

12b Issue the XXDP “start” command 

~S 000214 <cr>d 

{3b XXOP transfers CPU control to CHECKIT program ot address 
000214 

7? 5 XXDP ERROR MESSAGES 

INVCMD/SW Invalid command and/or = switch. Check 
command just given. 

DEVERR Device error on input device 

EON End of medium Occurs during input 
operations when the program attempts to 
input and the file is at oan_— end 
Serious probl en. File in storage is 
probably wired aut. 

INVAROR Invalid address. Mist be even and 
within existing memory limits Must not 
be within update program 

CKSMER Checksum error during “load” command 

POFLO Program too large’ to load within 
existing memory 

INUNAM Invelid character typed for file name 

NEXF IL Non-existent file. If in chain mode the! 
program to be run does not have BIC 
extension 
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7 & TADP MONITOR EXCEPTIONS 

The TROP package cossettes are packaged according to the 
following schemes 

1 One TADP cassette contains the TAOP monitor and XXDP 
utilities (UPD1, UPDZ2, etc) 

2 Several diagnostic cassettes containing the diagnostic 
programs 

When using TAOP. the TADP cassette must be mounted on drive 0 
(left hand drive) of the TALI. the diagnostic cassette is 
mounted on drive 1 (right hand drive) 

Because the TADP package is a two drive system. two additional 
commands are provided that control the drive that is to be 
accessed 

E O<er> -Enables access to drive DO. 

E i<er> -Cnables access to drive 1. 

When the TADP menitor is first loaded it defauits to drive 0. 
At thot point all commands given to the monitor apply to drive 
0 only 

Typing E i<cr> enables access to drive 1 with all monitor 
commands applying te drive } To return to access drive 0 the 
E O<er> command ts given. 

Examples. 

E O<er> -Enables drive 0 access 
O<er> -Obtains drive 0 directory 
R UPD2 ,Runs UPD2 after loading from drive 0 

E 1<er> -Enables drive 1 access. 
O/F <cr> ‘Fast directory from drive 1 
L ZTCAAD<cr> -Loads ZTCARO from drive 1. 
§ 200<cr> ,Starts ZTCASO 
E O¢cr> »Reenables drive 0 access. 

When the "D' (directory) command is given ond drive 1 is 
enabled drive O will be accessed first in order to joad the 
non-resident directory routine from the TADP monitor on drive 
0 Then dr ve 1 1s accessed to obtain drive 1 directory 
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command lines 
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7 
5 

In chain mode (see 7 7) the chain file is always occessed from 
whatever drive was enabled when the "C" command was given, 

even if the chain file itself causes another § drive o be 
assigned 

Example. 

E O<cr> -DOrtive 0 enabled 
C CHAIN<cr> »Run chain from CHAIN CCC (drive 0) 

ASSUME CHAIN CCC CONTAINS THE FOLLOWING: 

E i<er> 
-Enab'e drive 1 

R T1/71N<er> 
~Run Ti 10 times 

R T2/10<er> 
>Run T2 10 times 

R T3<er> 
-Run T3 

R Tu<er>d 
7Run TY 

R TS<er> 
. 7Run TS 

R T90<er> 
-Run 790 

E O<er> 
-Enable drive QO 

NOTE 

In ASCII chain files, comments may not appear on 
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The CHAIN CCC file will be accessed from drive O All the 
test programs wil! be accessed from cvive 1 At completion of 
chein drive 0 will be enabled 

Note that with TADP. chain files do not have to be in the some 
cassette os the test programs 

When in doubt as to what drive is avarlabie the user just has 
to give the command that enables the drive he/she w shes to 
use 

? 7? CHAIN MODE OPERATION 

Chain mode operation consists of the sequential execution of 
rograms without cperator intervention Only programs that 
ave been modified to run in chain mode can be chained 

Chainable programs are identified in the directory by the 
extension IC. 

To run chain mode, the XXDP monitor requires o file tndicatin 
the programs to run. and the number of times each program mus 
execute before going on to the next program in the table. (A 
chain frle may be generated by using the XTECO text editor, 
and the user must put a CCC extension on the chain file 
Refer to the XXDP USERS MANUAL for information about XTECO 
text editor ) 

To Summarize 

1 Chain mode runs chaitnable progroms only C 9t¢ 
e,tensions) 

2 Acchain file indicates the progroms to run and their pass 
counts 

3. Only programs resident on the same medium drive con be 
chained 

y The chain file must be on the same medium with a ccc 
extension 
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NOTE The CCC extension indicates a chain file 

Chain mode is entered by typing 

C fi lename<cr> (White in monitor mode) 

Where 
Cis the “CHAIN command 
Filename is the name of the ASCII file that contains the 
monitor commands to be executed The file must have ao " CCC" 
extension 

7 2? 1 Making A Chain ASCII File 

The chain ASLI! file may be created by running the XTECO 
prog.am and using the text editor to create the ASCII chain 
file The chain file must contain only the commands supported 
under the XXDP monitor The commands tn the ACZiI file ore 
executed in the order in which they are entered and run os a 
batch mode 

NOTE 

In ASCII chain files. comments may not appear on 
command | nes 

Example of a chain file. run T!1 1000 times, run T2 1000 
times, run T3 1000 times. run TY 1000 times. run TS 1000 
times, run T6 1000 times. run T? 1000 times, run T8 1000 
times, run T9 1000 times. run T10 1000 times; run T11 1000 
times, run T12 1000 times, toad T13, start it and run 1000 
times, cesubmit the chain file again 

-CPu CCC 
_ This chain f,le exercises the XYZ processor with Ti-TI3 

DOAA/1000 
008A/1000 
00CA/1000 
DOOA/ 1000 
D00ZA/1000 
DOFA/1000 
O00GA/ 1000 
DOHA/1 100 
DOJA/10v00 
DOKA/1000 
DOLA/100G 
DOMA’1C00 
DONA 
10CC<cr> 
CPU N

W
T
 
3
D
 

w
D
 
D
D
D
 

®
O
®
~
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7? 2 Running A Chain 

To execute a chain file the user types 

C fi lnam<er> or C filram/QVicr> 

The poss count specified in the chaotn file determines the 
number of times XXDP will execute each progrom The optional 
/QV switch provides a “quick verify” operation by execut ng 
eoch diagnostic program in the chain aaly aaoce, despite the 
pass count specified 

The chain file to be executed must have an extensin of CCC 

The charn file and the objective programs to be run must 
reside in the same XXOP medium and must be meunted on drive 0 
of XXDP device 

When in chain mode switch register or softwore switch register 
should be set to 000000 

The XXOP monitor will type each command that it evaivutes and 
then proceed to execute :t 

if the wonttor encounters a program that does not have a . BIC 
extension it types “NEXFIL" hen if the error resulted from 
a R (RUN COMMAND) onty, +t will continue with the chain file 
command, otherwise it terminates the chain operation. 

When the last command other than another "C" command hos beer 
executed the XXDP monitor terminates chain mode and types a 
DOT( ). ready to accept another command from the console 

if the user wishes to terminate chain mode before its noraal 
termination he may do so by repeatedly typing cTk C ¢ €) at 
the console until the monitor accepts it ot he end of a 
progrom pass 

7 8 UPDI AND UPD2 

Each xXXDP package contains two update programs, called 
UPD1 BIN and UPO2 BIN These programs are used to add. 
delete. rename, and patch programs in the XXOP packoges. and 
also to provide general fiie maintenance services 

This section describes three update commands For more 
information on UPD! and UPD2 consult the XxXOB Usecs Bangual 
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WARNING 

Oo not use the XxXDP UPDATE utility to load 
diagnostics UPDATE does not write-protect the 
monitor volume You may inadvertantly destroy the 
monitor. Instead use the XXDP load command. L. or the 
rur command, R 

You run UPD! ond UPDZ by issuing the XXDP run command, R. as 
follows 

~R UPD <cr> -R UPOZ <cr>D 

Update responds and asks for the date, formatted dd-mam-yy 
Then :t gives it relocation and restart addresses and issues a 
ready signal. * Update will now accept commands 

ac 

NOTE 

Running on update program destroys the XxXOP 
monitor in memory f you need the monitor, 
you must celaad it Use the BOOT command for 
this (See 7 8 3 below) 

3 

78 1 The Loou Command 

The Laad command toads files froma device to memory The 
format of the food command follows 

ZLOAD ddn filnam ext <er> 

dd -- the load device name from Table 7-1 
n -~- the unit or drive number for that device, 

does not apply to paper tope devices 
filnam ext -- the name of the file on the device. omit if 

the load medium is paper tape 

The load command gives the starting address of the program 
loaded and the memory [imits of the program 

Example Load o program from paper tape. using the h ghspeed 
paper tope reoder 

ZLOAD PR «er> 
x€georkR. 000050 CORE. Q00000. 012620 
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Example luad a program from floppy disk drive 1. called 
MYFILE BIN 

SLORAD OX1 MYFILE. BIN <er> 
xersoe. g00200 CoRE_ ggogod. 012522 

2 

? 8 2 The Oump Command 

The duap command puts .he contents of memory onto a specified 
device The format of the dump command follows 

3OUMP ddn filnam ext <cr> 
dd -~ the nane of the device on which you want to 

dump memory; see Table 7-1. 

filnam ext ~- the name you want to give the file, omit 
if you are dumping to paper tape 

Example dump c f.fte from memory 10 RKOS disk drive 0, 
call the file MYFILE BIN 

‘DUMP DKO MYFILE BIN <er> 

Example dump a file from memory to paper tape, using the 
high-speed paper tape punch 

xOUMP PP <cr> 

7 8 3 The Boot Command 

The baat command allows you to return CPU contro! to the XXDP 
monitor The command format follows 

xB00T ddn <cr> 

dd -- the name of the device from which you are bootstrapping 
XXOP. see Table 7-1 

n -- the unit or drive number of the device 

Example bootstrap the TADP monitor from cassette drive Q 

xB00T CTO 8 <erd 

Bootstrap RKDP monitor from disk drive 0 

x800T DKO Cer) 
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Table 7-1 PERIPHERALS SUPPORTED BY UPDATE PROGRAMS 

PR PC11 HIGH SPEED PAPER TAPE READER 

PP PC11 HIGH SPEES PAPER TAPE PUNCH 

KB TTY KEYBOARD. OR LOW SPEED READER 

PT TTY PRINTER AND PUNCH 

DTN TC11 DECTAPE 

OKN RK11/RKO5 DISK 

MTN TMit/TUIO MAGTAPE 7/9 TRACK 

CTN TA11 CASSETTE 

DXN RX11/RXO1 FLOPPY DISK 

MMN TMOZ/TUL6 MAGTAPE 

OPN RP11C/RPOZ/RPOS 

OBN RH11. RH70/RFO4, RPCS. RPOG DISK 

OSN RH11,RH70/RS03,RSO4 DISK 

RAN RKE.1/RKO6 DISK 

mew erm mw mm eee mn meeee cee eee ewe we m meme mw ee ee me eee Sew et wee wm wwe ee He ee eee THOM TE THE ESS STS SSS TSS ST 

(UPD1, UPD2) 

(UPD1, UPO2) 

CUPD1. UPD2) 

(UPDi, UPD2) 

we wwe wwwm wee ewe wwe wm wee ew ew ee ee we we ee ee we eee eee eee mw meme BB eH ww ewe tem mm ee wwe wee ee eH ele eee eee 

(UPO1 N=O0 OR 1). (UPO2, N=0-3) 

CUPD1 N=0 OR 1). (UPD2, N=9-3) 

(UPOZ2, ONLY. N=0-3) 

CUPD1. N=0 OR 1). 

CUPD1 N=0 OR 1) 

(UPD2 ONLY. N=0-3> 

C(UPOZ ONLY. N=O OP 

(UPDZ ONLY. N=O OR 

(UPD2 ONLY. N=0 OR 

(UPC2 ONLY. N=0-3) 

UPDZ,. N=O0 OR 1) 

(UPDZ. N=0 OR 1) 

1, 

1) 

1) 

Page 7-21 



CHAPTER 8 

DIAGNOSTIC PROGRAM ERROR REPORTING 

In most cases an error will be reported via a messcge output 
on the console (TTY. etc) 

Tre standard format for an error message its 

MESSAGE 

TEST PC H/W COPTICAAL ) 

where 

MESSAGe is u descripiian of the type of error 

PC. is the address in the diagnostic where the 
foriure was detected. 

H/W is the status of the hordware under test when 
the failure was detected. This «s optiona' 

If an output console is unavarlable. the error information 
wil! be stored in a location in memory. This address may be 
examined after the processor is halted 

Each appendix should be consulted for a description of the 
following: 

1 Error messages. 

2 =Error types 

3 Information contained in error message 

4 Location of error message 

5 Error numbers. 

For each diagnostic. the listings and cross references should 
be consulted for the address ot the error information 



CHAPTER 9 

DEVICE ADDRESSES 

All options have standard device addresses, interrupt vector 
addresses, and interrupt priority (BR) levels Many options 
can e configured, by means of jumpers. to have addresses and 
BR jevels thot are different from these standards However. 
most diagnostics are written assuming the standara addresses 
and BR levels 

For example. the LP11 line printer has the following addresses 
ord BR tevel 

PRINTER STATUS REGISTER 777514 

PRINTER DATA BUFFER REGISTER - 777516 

INTERRUPT VECTOR ADDRESS - 200 

PRIORITY LEVEL - BRY 

Usualiy the dragnostic will reference these values by 
referencing o label. 1 e 

LPS 177514 . STATUS 

LPB A 177516 . BUFFER 

INTVEC 200 . VECTOR ADDRESS 

PRLUL 4Y , PRIORITY 

Should the device be .onfigured for values other than these. 
the (locations indicated by the labels must be changed to the 
proper values The location of these labels will be found in 
the cross reference table that accompanies the diagnostic’s 
list ng 
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NOTE 

These locations must be changed after the diagnostic 
has been loaded into memory Failure to change these 
locations will result tna trap to location O00004 
whei the diagnostic executes and references the 
registers 



CHAPTER 10 

QUIONBIED BRQOUCI IESI SYSTEM (Bel) 

The automated oroduct test system, APT. loads and monitors one 

or more POP-11 diagnostics into ao POP-11 computer known as the 
unit under test, or UUT The mechanism for loading the 
diagnostic into the UUT memory is a speciolized 1/0 controller 

designed by test engineering. 

A diagnostic executing under APT runs pass after poss until 
halted. esther externally by the operator. or by APT when 
running o script file On an error condition. the diagnostic 
may either toop or halt; it ss the diagnostic's jee to 
indicate the error and then take the appropriate path of 
execution. 

APT must communicate with the UUT diagnostic to ensure that 
the diagnostic is executing correctly APT uses a potting 
mechanism to do this. APT periodically reads an eight-word 
block of memory called the mailbax. Based on the values it 
finds there, APT performs particulor services, such as 
verifying the proper execution of a diagnostic. or ensuring 
that no error conditions exist When :t completes these 
services, APT sends to the mailbox, indicating to the 
diagnostic that the requested services are complete 

LOG IN PROCEOURE 

1 Log into APT on an AFT system concrol terminal by typing 

HELLO <er> 

2 APT gives a message and prompts you for an account aouebec 
with a # 

a Enter account 1.10 (or 1/10) 1f you want to create or 
edit a progrom or a script file 
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oR. 

o Enter account 3.0 (or 3/0) 1f you want to load and 
execute a orogram or a script file 

Complete the account number prompt with a carriage return. 
«er 

3. APT osks for co passwacd. to which you respond APT 

» P@SSWORD <cr> 

The APT possword is nat visible at the terminal 

4 APT :ssues messages describing current system usage and 
any new operating features ov can concel these messages 
by typing CNTRL-< ( (©) Then APT issues a ready message 

REaOY 

Now you con proceed to the pararaph that discusses the 
operations you wont to perform under APT. paragraph 10 2 
for creating program and script files. or paragrap 10 3 
for loading and running program and script files 

5 You log off the APT system with the following command. 

BYE/F <cr> (for "fast good-bye") 

10 2 CREATING AND EDITING FILES UNDER TSP 

The test softwore package utility: TSP, allows you to create 
and edit files for use by the APT systena if you have !ogged 
into APT under account 1.1C., then you .eed only give the 
following command after the APT ready signal 

RUN TSP <cr> 

APT will transfer control to TSP. or else give the message 
“TSP IN USE" Note that TSP is available to only one user at 
a time. you may have to wait to use it 

NOTE 

if you have logged into APT under account 3.0 ond you 
want to run TSP, then specify TST for the AREA? 
prompt in the AINT program dialogue This action logs 
you out of account 3,0. Then you must fog tn ogain 
under account 1,10 and 1ssue RUN TSP when you get a 
ready message See paragraph 10 3 
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When you have succeeded in calling TSP. you will receive this 
message 

TEST SOFTWARE PACKAGE/ TSP REV 

COMMAND <HE> 

The characters following the word COMMAND indicate the current 
TSP command in eouse, in this case, the HELP command. 
abbreviated HE 

NOTE 

Throughout the operation of TSP. any  choracters 
contarned within « >'s are the default value 1¥ you 
issue a carriage return without giving ao value. ther 
TSP uses the string contained by the < > 

All TSP commands use interactive dialogue te obtain 
irformatics For a detailed explanation of the command 
dialogues, consult the @EI General Specificaiisao and the @bI 
Systema Banagec‘s Guide 

TSP Command. CREATE 

The CREATE command lets you build an APT file. This may be a 
program or a script or a master script 

NOTE 

in these examples. do not confuse <cer> (which means 
cecciage cetuco) with <CR> (which 1s TSP's abbreviated 
default notation for the CREATE command) id 

Type in CREATE at TSP command levei after the «olon 

COSNGND <HE2 CREATE <er> 

This will begin a@ dialogue that osks you for information 
concerning the file you are building See paragraph 10 2 3 
for a sample of this dialogue 
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10 2 2 Returning Control! To APT 

When you want to Jeave TSP. issue the OFF command 

COMMBND <xx2 39OF FF o<cr> 

This puts you back to APT ready level You can og-off using 
BYE /F 

10 2 3 Sample TSP Dialogue 

Here 1s an exomple in which a user logs into APT, cclis TSP. 
builds a frle calied MEZZ, then leoves TSP and logs off APT 
All user- supplied information in this example is uodeclioed 
This differs from the usual format used throughou® th s 
manual Text contained in X's 1s explanatory. and not part of 
the control terminal printout 

HELLO <cr> xAPT log in commands’ 

RSTS VO6GA-02 APT-O-RB-O3NOV JOB 34 KB3 OQ5-JAN-78 09. 23 
#1210 <cr> Xaccount number promptxX 
PASSWORD. <er> Xenter password APT. will not appear 

at terminals 
JOB(S) 12 ARE DETACHED UNDER THIS ACCOUNT 
JOB NUMBER TO ATTACH TO? ‘cr> Xdo not specify a job 

« number t 
4 OTHER USER(S) ARE LOGGED IN UNDER THIS ACCOUNT 

READY 

RUN ISB <cr> Xfirst attempt to run TSP utilityt 
TSP IN USE XTSP not avariabiet 

READY 

RUN ISP <cer> ktry againk 

Xthis try successfulX 

TEST SOFTWARE PACKAGE/ TSP REV 07 
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COPMAND <HE> <er> Xissuing <cer> gives default command, 
HELP 

COMMANDS ARE SHELP command cutputs 

CREATE 
e0IT 
LIST 
RENAME 
LOCATE 
DELETE 
UPDATE 
PATCH 
COPY 
HELP 
OFF 

COMMAND <HE> CREQIE <cr> ¥.ssue TSP command CREATES 
COMPUTER TYPE (8.10.11.VS) <11> 11 “<er> Xsince 11 was 

default value. 

SOFTWARE TYPE (P.S.M) <P>. <erd user could 
have issued 
just “er >? 

APT, ACT. PRE-ACT. SPVR-DIAG PROGRAM <APT> PBRE-OCT <er> 
LOAD DEVICE (PR. RK. MT. DT. MM. OM. MC) <PRD-  <er>d 
PR UNIT NUMBER (0-7) <O> <erd 
(S PATCHING REQUIRED (Y/N) <ND <cr> 
PROGRAM NANE MEZZ <cer> 

LOAD AND READY THE PAPER TAPE READER 
TYPE <CR> WHEN READY <cr> Xboth <CR> and <cr> bhece mean 

carriage returnt 
WORK ING 

REVISION < > @ <er> 
MCO <> Q <er> 
TITLE . > UWEZZ <er>d 

COMMAND <CR> QEE <cr>d Xleceve TSP. note detault 
command is now CREATE 
(abbreviated CR). the 
fast comnand usedt 

FERDY 

BYEZE <cr> x og off APTX 
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10 3 LOADING AND RUNNING PROGRAMS UNDER APT 

You must tog into APT under account 3.0 (or 3/0) in order to 
toad and run program files and script files under APT See 
poragroph 10 1! 

When you receive the APT ready message. issue the following 

commond to run the APT in:stialization utitity, AINI 

RUN AINT <cr> 

Th.s will start a dialogue After each response you g ve 
during the dialogue. press the carriage return key to enter 
the information se the following values 

BADGE NO? = 1 
AREA? = MLE (or TST. see NOIE and 

poragroph 10 3 1) 
<cr> UNIT? 

An example of this dialogue appears in paragraph 10 3.2 

NOTE 

If you are on tine under account 3.0 and you want to 
run TSP (which requires account 1,10). then specify 
TST for the AREA? prompt Then log tn under account 
1,10 as described in paragraph 10 1 

Returning Control To APT 

Issue the OFF command in response to a dialogue prompt This 
will put APT back on Itne The onty way to log off from here 
1s to specify TST for the AREA? prompt. then give the BYE/F 
command after the ready signal 

Somple MLE Dialogue 

In the following example. o user logs into APT account 3,0. 
unsuccessfully runs two program files (MEZZ., created itn 
paragraph 10 2 3. and ACMI5. created another time) and a 
script file  RONU). and then togs off All usec-supplied 
information in this exomple +s undecliaed This differs from 
other examp.e formats used in this manual Text contained in 
X's is explanatory and not port of the control terminal 
printout 
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HELLO 320 <cer> Fquick og nN give account number with 
HELL 

PASSWORD <cr> password APT does not apper- =? terminals 
18 OTHER USER(S) ARE LOGGED IN UNDER THIS ACCOUNT 

READY 

RUN QLNI <cr> SAPT initial zation necessary to run programs’ 
APT ON LINE 

05- JAN-78 09 54 

BADGE NO? 1 <cr> 

AREH? ULE <er> 

UNIT? Cord 
APT READY 
UUT LINE 8? 1392 <cr> Xtrhis number obtained from listings in 

APT mochine rooms 
CUMPUTER? 1105 <cr> Xecmputer type you are testings 
INTERFACE? GS5O0888 <cr> X¥varies according to interface vou are 

usings 
PROGRAM NAME BEZZ <cer> 
RCVUD 09 55 
HUNG-LOAD YUT LINE® 1397 TIME. 10 13 DATE 
05- JAN-78 
ae PROGRAM MEZZ ErRrRoR oo000 00000 ET 

PROGRAM NAME RONU <cr> Xthis ts a script filex 
Ruud 09 58 
UUT LINE #7 1362 <cr> XAPT wil! accept onty legitimate UUT 

line #% 
UUT LINE #? 
nESSAGE (S) ARE PEND'!NG FOR LINE(S) 
1 
RESULTS MOW (N/ALL/LINE #)? 1392 <erd 
HUNG LOAD UUT LINE # 1397 TIME 09 59 DATE O5-JAN-78 
SCRIPT RONU PROGRAM TO! ER70R oOoO00 OOGGO ET oO 00 00 
NELETE MESSAGE(S) (Y/N)? = Y <erd 
UUT LINE #? QEE (cr> Xput APT back on Iinek 
APT ON LINE 

05-JAN-78 10 02 

BAOGE NO? 1 <er> 

AREA? ISI <cr> tyou must specify TST in order to log offk 
THIS TERMINAL CAN BE USED FOR TIMESHAR ING 

BYE/F k&this BYE/F issued by APTX 

READY 

BYEZE <cr> 
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10 4 APT ERROR MESSAGES 

Mos* error messages printed on contro! terminals related to 
program loading probiems A few of these error messages ore 
described below 

1 Request lost - this indicates that the last user's program 
load request hasn't been processed It tells the operator 
to try again to load the program into the UUT 

Hung toad - this indicates that the-e ts some hardware 
malfunction between the interface and the UUT to be 
loaded 

Hung diagnostic - this indicates that when APT monitored 
the diagnostic :t was not running correctly n the UUT 

NOTE 

This error can be caused if the system manager 
specified “first pass run time". “moxtmum pass run 
time" or " longest test time” vaives thot are too 
short 

D agnostic error - this indicates that when the diagnostic 
wos running in the UUT :t detected o hordwaore error tn the 
equipment being tested 

Line error - this tndicates that a por ity error was 
detected on the line connecting APT to the UU 

NOTE 

The line testing utiltty CLNTSTU) should be run on 
lines that frequently generate line errors 



CHAPTER 11 

AUTOMATED COMPUTER TEST SYSTEM ACT 

The outomoted computer test system, ACT. provides three boric 

services that aid DEC's manufacturing creas in testing FOP-11 
computers 

I Load and run a diagnostic into ao unit under test, UUT. as 
if «st were loaaed and run manually. called ACT "dump" 
mode 

2 Automatically food. run. and monitor a single diagnostic 
or sequence of diagnostics through one or more iterations, 
called ACT “auto-accept” mode. includes “quick verify" 
mode 

3 Directly perform a variety of UUT memory tests. called 
ACT “station test” mode 

An ACT system comprises a ceotcal camputec and from one to 
thirty-two test stations. The central computer. also called 
“mother”, consists of ao PDP-11 CPU. one to eight RK disk 
drives, a high-speed paper tape reader. and oa console 
terminal. (Additional peripherals supported by RKDP monitor 
ere available). Each test station. also called a “daughter”. 
consists of a station console, the UUT. and the UUT's console 
terminal You «instruct “mother” by settirg switches on the 
“doughters'” consoles. (Refer to the OCI Usecs- Guide for the 
exac settings of these switches when using ACT). The UNIBUS 
of the UUT ts connected to the "“daughter™ station. and ail 
control of the UUT 1s through the UNIBUS 
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11.1 LOADING AND STARTING THE ACT-11 MONITOR. OR “MOTHER” 

ACT-11 resides only on Manufacturing RKOP disk volume &1 
Mount this volume on RK drive 0 

Boutstrap the KK drive as described in Chapter 4 of this 
guide 

RKDOP identifies itself and g ves a ready signal, the 
perioa ( ) 

Call ACT-11 by issuing the following command 

-R ACT<cr> 

ACT-11 starts a dialogue to get information (restart? 
suppress messages? titme-of-day?) ano then issues a ready 
signal. 

READY 

The ACT-11 monitor. or “mother”. can now service the 
“daughter” stations x 

"DUMP" MODE 

Operating ACT-11 in “dump"™ mode allows you to load ond execute 
a single diagnostic into the UUT aos if under manual control. 

Ready the ACT-11 monitor See paragraph 11. 1. 

Ensure that the daughter station is powered-up and on-line 
(the "or-line” switch is up) 

Determine the number of the diagnostic ou ore running. 
this will be e:ther an ACT number or an RKOP number 

Set the daughter station switch panel according to the 
diagnostic number and the load device. Refer to the QCI 
Usecs_. Guide for the exact switch settings. 

Set the daughter station cantcal switches Refer again to 
the Q@CI Usecs: Guide for the control switch settings. 

Activate ‘he “initial:ze”" switch on the doughter station 
console 

ACT will load the diagnostic into the LuT and stort its 
execution. 
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11 2 ACT-11 “ARUTO-ACCEPT” NODE 

ACT “auto-accept” mode automatically loads ond executes a set 
of diagnostic programs in the UU ACT reads a list called 
the sequence table to determine which programs to run and in 
what order to run them (Refer to the Q@CI System Managec-s 
Guide ‘or instructions on building sequence tcbles). You can 
instruct ACT to complete only one run of the sequence table 
entries, also called o quick wecify pass; or you can specify 
many repetitions of the table hen ACT has completed the 
list, it sends a message to the mother console and to the UUT 
console 

Running A List Of Oragnostics 

1 Ready the ACT-11 mon:tor See paragraph 11 1 

2 Ensure thot the daughter station is powered-up and on-line 
C“on-line” switch is up) 

3. Set the daughter station switch panel according to the UUT 
memory size, UUT options. and whether you wort messages on 
the UUT terminal Refer to the Q@CI Usecs: Guide for the 
exact switch panel settings. 

4 Set the daughter station control switches; this  inciudes 
speci fying the sequence table number. See the OCI Usecs- 
ude 

5 Activate the daughter station “initialize” switch 

6 ACT wit! load and execute the set of diagnostics as 
defined by the sequence table ACT issues a “poss 
complete” message upon successful completion of all the 
diagnostics Iisted in the table. 

Running A Single Diagnostic In "Quick-Verify” Mode 

You can instruct ACT to load and run a single program 
automatically. One run of the program is calied a 
“quick-verify” or Q/V pass. 

! Ready the ACT monitor See poragraph 11 1 

2 Ensure that the daughter station is powered-up = and 
on-line 

3. Determine the number of the diagnostic you are running 
This will be e:ther an ACT number or an RKOP number 
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4 Set the daughter station switch panei to indicate th- 
program number. and that you want a Q/V pass Refer ta. 
the Q@CI Usecs. Guide for exact switch settings 

5S Set the daughter station control switches. this inciudes 
specifying the maximum run-time for the program See the 

Q@CI Usecs. Guide for Q/V mode control switch settings 

6 Activate the daughter station "initialize" switch 

7 ACT will lood and execute the program defined on the 
switch panel ACT issues a "pass complete” message upon 
successful execution of the diagnostic 

11.4% ACT-11 “STATION TEST” MODE 

When running ACT-11 in station test mode. you can perform the 
following tests. Consult the Q@CI=11 Usecs-: Guide for the 
step-by-step procedures 

1 lamp test -- verifies the operation of a daughter 
station's indicator lights 

2  UUI waocd test -- verifres the read/write accuracy of any 
UUT memory word 

3 UUI field test -- verifies the read/write accuracy of any 
4K block of UUT memory 

4 =NER .otecact.iaa test -- verifies that 
"non-processor-request” transfers to and from the UUT ore 
good 



CHAPTER 12 

OZCX/11 UNIBUS EXERCISER 

DECX/11 1s the UNIBUS exerciser for the POP-11 computer 
fomily UNIBUS exercising provides a means of testing the 
expected reliability of a particular system within a specified 

period of time Here ore the basic components of a DECX/11 

package 

DECX/11 monitors (standard monitor, short monitor. 
and 11/70 monitor) 

DECX/11 option/device test modules. 

DECK/11 configurator/iinker program 

DECX/11 documentation 

You use the monitor. the = test modules, and the 
configurator/linker program to create a UNIBUS exerciser 
This exerciser includes the monitor and those test modules 
required by the system you are testing. This chapter assumes 
that you have already created a UNIBUS exerciser. and provides 
on overview only for running it. For a complete description 
and instructions on creating a UNIBUS exerciser. consult the 
DECX2Z11 Refeceoce Guide 

12 1 LOADING THE UNIBUS EXERCISER 

tf you are toading a UNIBUS exerciser from paper tape. use the 
absolute loader See Chapter 5 of this guide. 

if you ere loading a UNIBUS exerciser from other media, it 
must be a named file (with the extension BIN or BIC) on on 
XXDP monitor volume. 
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la 

2a 

3a 

Load the XXOP mon:tor os described in Chapter 4. 

Issue the XXOP load command, L, giving the filename of the 
UNIBUS exerciser Do not type the extension when giving 
the filename 

Example load the UNIBUS exerciser DECX1 BIN 

~L DECX! <er> 

You have loaded the exerciser Proceed to paragraph 12 2 

oR. 

Load the XXDP monitor as described in Chapter 4. 

issue the XXOP run command, R,. and the UNIBUS exerciser 
weex tel etart after loading Using the some exerciser 

1 BIN 

-R DOECX!1 <or> 

The exerciser will start at address 000200 It gives a 
message and a ready signal. the period ( ). Proceed to 
poragraph 12 3 

WARNING 

Do not use the XXOP UPDATE utility to toad a UNIBUS 
exerciser UPDATE does not write-protect the monitor 
volume you may inadvertently destroy the monitor 
Instead use the XXDP toad command, L. or the run 
command. R,. as described above 
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12 2 STARTING THE UNIBUS EXERCISER 

1 To start the exerciser issue the XXDP start 
(see paragraph 7 4 3) 

period ( ) Proceed to paragraph 1Z 3 

OR. 

+0 Halt the processor 

2a =Laad addcess 00200 

3o = Put the HALT/ENABLE switch to ENABLE 

4a Stoact the processor. 

Sa The monitor issues a message ond a ready 
period ( ) Proceed to parograph 12 3 

12 3 OPERATING THE UNIBUS EXERCISER 

You control the exerciser by using the switch ce 
also Chapter 6) and the DECX/11 cammands. poragrap 

12,31 Switch Register Settings 

a ODECX/11 
one 

8 9 
Page 12-3 

command, S 

2 The monitor issues a message and 4a ready signol. the 

signal. the 

astec (see 
12 3 2. 

The for young switch register settings apply only when running 
NIBUS exerciser A switch .s set when it equals 
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Table 12-1 DECX/11 Switch Register Sett 9s 

SW/SWR SETTING 
(ALSO KEYPAD 

PANEL SWITCH CPU SETTING) OPTION 

15 100 000 Drop module after error 
the failing module stops 
executing, “MODULE DROPPED” 
message. 

Cd 

14 040 000 Inhibit module drop after 
error; if SWI4¥=0. the failing 
module stops executing after 
20 errors. "MODULE OROPPED” 
message. 

13 020 000 Inhibit error and module 
messages 

12 010 000 Enable "END OF PASS" message 

10 002 000 Report all data errors. if 
SW10=0. report first thcee errors 
of any block transfers 

9 001 000 Inhibit “RELOCATED TO” message 

NOTE 

The Keypad and SW/SWR settings are accuaulative if 
you want ore than one option. then add the SWR values 
ond enter the sum os the SWR setting For example, if 
you want to designate the second and third options on 
the list (panel switches 13 and 14 1a), then enter the 
value 060 000 os the SWR setting 
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If your CPU does not have oa hardware switch register (for 
ecample, the POP-11/04), then you must make the following 
potch before running the exerciser module 

1 Find the address of the location labelled FAKESR in the 
DECX/11 cross-reference iisting FAKESR is the DECX/11 
saftwace se.tch cegistec 

2 Using the DECX/11 MOD command (see Table 12-2), load the 
addcess aousbec of FAKESR into the Lacatian labelled SR. 
olso found tn the DECX/11 cross-reference listing 

3. The DECX/11 monitor will now read tocation FAKESR for 
switch register settings You load location FAKESR with 
the appropriate vatues from Table 12-1. depending on the 
options you select 

DECX/11 Monitor Commands 

You enter a command by terminating it with a caccicge cetuca. 
Cer> You can use the RUBOUT key to delete individual 
characters, and the combination CNTRL/C (or C€) to delete oa 
whole [ine 
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Table 12-2 OECX/11 Monitor Commands 

COMMAND DESCRIPTION 

IMAP Types map of modules in the UNIBUS 
exerciser Indicates module starting 
address. and module status 

SEL Selects all modules for execution 

DES Desetects all modules 

SEL modulename Selects specified module 

JOES modulename Deselects specified module 

MOO oddr Types contents of address specified. 
Operator can enter new value if 
desired 

kro moduiename addr Types contents of address relative 
to starting oddress of module 
specified User can enter new value 
‘f desired 

IRUN addr Starts execution of exerciser. 
Only selected modules run. If 
optional address is used and relocation 
1s allowed. starts program at nearest 
(fower) 4K boundary 

JRUNL addr Starts exerciser execution at 
specified address. Address must 
be on 4K boundary. (20000. 40000. 
etc ) The program stays “locked” 
there It does not relocate. 

K TON Turns on memory management (KT11) 

K TOFF Turns off KT11 

IP ON Enables parity memory 

{P OF F Disables parity memory 

FILL Sets the fill count. 
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Table 12-2 (Continued) 

jROTON 

Cn 

CON 

JCOFF 

ao command Iine 

Enobles write buffer rotation 
and types range 

Disables write buffer rotation 

Turns on the cache memory (POP-11/70 
onts:) 

Turns off the cache memory (PDP-11/70 
only). 

Enables the MAP box (POP-11/70 
only) 

Disables the MAP box (POP-11770 
only) 

Directs al! TTY output to the 
line printer NOTE Cannot :> 
used :f | ne printer module is selected 

12.4 OECX/11 ERROR MESSAGES 

KBUF OFLO -- You entered too many characters at some point in 

INVALIO COMMAND -- You have given an invalid command. or have 
entered a valid 
have five chorocters. ) 

MODULE NAME NOT FOUND -- You have specified a nonexistent 
module, or have entered the name of an existing one 
meorrectly (Module names always hove five characters) 

INVALID ADOR/DATA -- You have specified either an odd-numbered 
address. or o nonoctal address 

command incorrectly (Module names always 



CHAPTER 13 

OUTLINE FOR DIAGNOSTIC OPTION APPENDICES 

This chopter describes the type of information contained in 
the individual appendices for diagnostic options 

Each option appendix 1s a procedural, step-by-step method of 
setting up an option to be tested. loading the diagnostic. ond 
executing the diovsostic 

Wherever possible. the appendix will reference the standord 
procedures described in this Usec:s Gude. if the field 
service representative is unfamitiar with the standards, 
he/she should consult the appropriate sections of the guide 

Ail appendices will contain the following sections 

1 ABSTRACT--This section will state the options to be tested 
by the diagnostics 

2  HAROWARE--This section will give the minimum hardware 
requirements necessary to run the diagnostics 

Central Processor Options 

Memory 

170 Devices 

Interfaces 

Controtlers 

Units 

Accessories 

3. TEST SEQUENCE--This section will tist the diagnostics 
available for the option and the order in uhich they must 
be run Running the diagnostics in the giver order wit 
tsolate the hardware faults in the shortest possible time 
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4 TEST DESCRIPTION--This section wil’ describe what each 
diagnostic tests The description will be by function 
and/or hardware as applicable 

§  CAUTIONS--This section wil! describe all procedures 
necessary to prevent accidental erasure of system files 
and diagnostics 

6 OPERATING PROCEDURE--This sect on will describe the 
detailed. step-by-step procedure for running the 
diagnostics There will be a separate operating procedure 
for each diagnostic 

NOTE 

These procedures assume the field service 
representative is familiar with the following 

1 The hordwoare to be tested 

2 The individual POP-11 Processor 

3 The Users’ Guide 

The operating procedure will be structured os follows 

TITLE--The five-letter code for the diagnostic 

SYSTEM INITIALIZATION--ALt procedures for the entire systes 
that must be performed prior to running the diagnostic 

LOADING PROCEDURE--Where app!iicable. reference wil! be aade 
to the standard practices described in the Users’ Guide 
If the diagnostic has :ts own unique method of loading. it 
will be described here 

STARTING PROCEOURE--Nhere applicable, reference will be 
made to the standord practices described in the Users’ 
Guide If the diagnostic has its own unique starting 
procedure, it will be described here 

SWITCHES--The switches used by the d agnostic will be 
described 

INITIAL PRINTOUT--This will be the initial message the 
diagnostic outputs on the available 1/0 console. Output of 
this message indicates the successful loading and starting 
of the diagnostic 
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OPERATOR INTERROGATION--This section will describe the 
messages output by the diagnostic and the proper operator 
response 

EXECUTION TIME--This ts how long it takes the diagnostic to 
complete one pass successfully 

END OF PASS INDICATOR--This will describe the method the 
diagnostic uses to signal a successful pass 

ERROR REPORTS--This will describe types of messages the 
diagnostic wilt output en the available 1/0 Console when an 
error is detected The information contained in the error 
message will aiso be described Whenever possibile. 
reference will be made to the standard practices described 
in the Usecs: Guide 

RESTART ADDRESSES--!f the diagnostic hos restart addresses 
they will be tisted here The listings for the individual 
diagnostics must te consulted to determ ne the usefulness 
of a given restart address if the diagnostic has no 
restart address. the express on "Sterting ddress” will 
appeor 

NOTE 

PART 11, THE SET OF APPENDICES DESCRIBING THE 
DIAGNOSTIC OPTIONS, 1S NOT INCLUDED IN THIS 
DOCUMENT THE APPENDICES ARE CURRENTLY 1N 
PRODUCTION AND WILL BE RELEASED TO THE FIELD AS 
THEY ARE COMPLETED 
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Send all suggestions concerning this document to 

BARRY SUSSMAN 

DIAGNOSTIC ENGINEERING 

ML21-4/7E10 

DIGITAL EQUIPMENT CORPORATION 

AY NARD. MASS 

(61¢ - 493-4975 

DIN 273-4875 

You should subm t a ! software trouble reports via the RIDS 
problem report ng system 


