60469390

CONTROL DATA
CORPORATION

MSL15X MODEL INDEPENDENT TESTS MAINTENANCE SOFTWARE
REFERENCE MANUAL

PART I TEST PROCEDURES and PART II TEST DESCRIPTIONS

MEMORY TEST (CMEM)

RANDOM COMMAND TEST (RCT1)

RANDOM COMMAND TEST (RCT2)

FIXED OPERAND COMMAND TESTS (FCT1,2,3,5)
VIRTUAL MODE INSTRUCTION LEVEL TEST (FCT9)
EXCHANGE TEST (EXCH)

TRAP TEST (TRAP)

RANDOM FAST/SLOW TEST (RFST)

DEBUG TEST (DBUG)

KEYPOINT TEST (KYPT)

CACHE TEST (CACH)

MODEL INDEPENDENT GENERAL DESIGN SPECIFICATION TESTS (MIGDS)

CDC® COMPUTER SYSTEMS:
CYBER 170 MODELS 815, 825, 835, 845, and 855

CYBER 180 MODELS 810, 830, 835, 840, 845, 850, 855,
860, and 990



"REVISION RECORD

REVISION DESCRIPTION
A Manual released. This manual reflects release level 137.
05-82
B Manual revised; includes ECO PD 02900. This manual reflects release

11-82 level 143. Model 815 computer system has been added. Due to
extensive changes, revision bars are not used. This edition
obsoletes previous one.

C Manual revised; includes ECO PD 02979. This manual reflects release

05-83 level 149. The following pages are affected: cover, ii through ix,
xii, 1-1-1, I-1-2, 1-1-8, I-1-11, I-1-12, I-2-2, I-2-3, 1-3-2, I-3-3,
1-3-4, 1-4-3, I-4-6, I-4-7, I-4-9, 1I-4-38, I-4-40, I-4-41, I-5-2,
I-5-3, 1-5-5, 1-6-2, 1-6-3, 1-6-5, 1-7,2, 1I-7-3, II1-3-9, II-3-10,
I1-3-11, II-6-30, comment sheet.

D Manual revised; includes ECO PD 03063. This manual reflects release

11-83 level 156. The following pages are revised: cover, title page, ii
through vii; in part 1: 1-1, 1-2, 2-1, 2-2, 2-4, 3-1, 3-2, 4-3, 4-4,
4-6, 4-7, 4-8, 4-13, 4-15, 4-28, 4-29, 5-2, 5-3, 5-9, 5-11, 6-2
through 6-12, 7-2, 7-3, 7-4, 7-7 through 7-10, 7-13; in part II:

3-2, 3-4 through 3-10, 6-5, 6-6, 6-7, 6-24, 6-25, 6-26, 6-45, 6-46,
7-5, 7-12, 7-19, 7-21, 7-30, 7-31, 7-32, comment sheet.
E Manual revised; includes ECO PD03109. Reflects release level 161.

05-84 . See List of Effective Pages for changed pages. This edition obsoletes
all previous editions.

F Manual revised; includes ECO CA 46510. Reflects release level 167.
10-84 See List of Effective Pages for changed pages.
G Manual revised; includes FCO CAs 46800 through 46807, and ECO PDs

- 04-85 3416 through 3420. Reflects release level 173. See List of
Effective Pages for changed pages.

Publication no. Revision letters I, O, Q, S, X, and Z are not used.
60469390

Address comments concerning
this manual to:

Control Data Canada
Information Products
1855 Minnesota Court
MISSISSAUGA, Ont.,

© 1982, 1983, 1984, 1985, 1986, 1987 Canada L5N 1K7

by Control Data Corporation.

All Rights Reserved. or use the comment form
Printed in the United States of America. on the last page.

60469390 K 2



REVISION RECORD

REVISION DESCRIPTION

H Manual revised; includes FCO CAs 47360 through 47367, and ECO PDs
09-85 03400 through 03402, 03479, and 03480. Reflects release level 179.
See List of Effective Pages for changed pages.
J Manual revised; includes FCO CAs 47862, 47863, 47864 and ECO PDs
03-86 3499, 3500, and 3501. Reflects release level 186. See List of
Effective Pages for changed pages.

K Manual revised; includes ECO PDs 3674, 3675, and 3676. Reflects
03-87 release level 678. See List of Effective Pages for changed pages.
L Manual revised; includes ECOs PD 03885, PD 03886, PD 03887, CA 49091,

08-87 CA 49092, and CA 49093. Reflects release level 688. See List of
Effective Pages for changed pages.

60469390 L 3



This page intentionally left blank.

60469390 J



REV

A bar by

If the contents of
the page number indicates pagination rather than content has changed.

PAGE

REV

PAGE

LIST OF EFFECTIVE PAGES
REV

PAGE

REV

an entire page changes, then a dot is placed near the page number.

Changes to text are indicated by bars in a page's margin.

PAGE

MORMMAPMEAMPARR[MHODMPPEAARMMARAMBMEARRERRR, O HRMEAHDMAD K

> >
ot o
oOaNMmMT A O NI INONOA
N A R N A SR ST S RO R SR
AR IR AR AR AE KAOMRORMNON
11
H o e e b e e B R R e e e b e e B e e e

RPN d dd << HAAMAMPRARNEHAARNCORNOLVDdg g K

5
ol
O NMINONOANOHNNITIINONONANOHNNITIINONOOAOHANA
S R B R B S B N N S R R
AL A A A A A A A = B
H o e e e e e e e e R

IR A R N e R R R R R N R R N I R N R R N R R R B R N R B B R R B B B <

3
3
3
3
3
3
3
3
3
3
3
3
3
3
T
4
4
4
4
4
I-4-6
I-4-7

b b b b b b b b b b b b b Py b e

MMMASAAARKPRRRMMMMMMORLRMOMMMMMROEORRRR R RM

> > >

o o o

[=] [N =] O NMIT N
oY NHANMOST N ONOAr o~
o~ el L= T->T0 TR R TR N TN A R T T R (RN T (R I
> 2 4 m el A A A A A
O O NNITHLON™~NOODS © o | NS S TR EO TR TR T NN N AR TN NN N |
OHNONISTIINONOO A A A A A 0 N AT bef bed b b b b b b b bt bl b

60469390 L



PAGE REV PAGE REV PAGE REV PAGE REV
I-7-9 E. I-10-2 J I-12-18 K II-5-16.2 J
I-7-10 E I-10-3 G I-12-19 K II-5-17 E
I-7-11 A I-10-4 G I-12-20 K II-5-18 E
I-7-12 E I-10-5 G I-12-21 K I1-5-19 E
I-7-13 E I-10-6 G I-12-22 K IT-5-20 E
I-7-14 E I-10-7 G I-12-23 K II-5-21 E
I-7-15 E I-10-8 G I-12-24 L II-5-22 J
I-7-16 A I-10-9 G I-12-25 K EXCH Div J
RFST Div G I-10-10 G I-12-26 K II-6-1 J
I-8-1 J I-10-11 H Pt II Div K IT1-6-2 E
I-8-2 G I-10-12 G CMEM Div J II-6-3 A
I-8-3 K I-10-13 G IT-1-1 J II-6-4 A
I-8-4 G I-10-14 G IT-1-2 A II-6-5 D
I-8-5 K I-10-15 H II-1-3 A II-6-6 D
I-8-6 K I-10-16 H II-1-4 A IT-6-7 D
I-8-7 G I-10-17 H RCT1 Div J I1-6-8 G
I-8-8 K I-10-18 J I1-2-1 J II-6-9 G
I-8-9 K CACH Div J I1-2-2 J I1-6-10 G
I-8-10 K I-11-1 J RCT2 Div J II-6-11 K
I-8-11 K I-11-2 J IT-3-1 J II-6-12 K
I-8-12 K I-11-3 J II-3-2 J II-6-13 K
I-8-13 K I-11-4 J IT-3-3 J I1-6-14 K
I-8-14 K I-11-5 J II-3-4 J II-6-15 K
I-8-15 K I-11-6 J IT-3-5 J IT-6-16 K
I-8-16 K I-11-7 J II-3-6 J I1-6-17 K
I-8-17 K I-11-8 J I1-3-7 J II-6-18 K
I-8-18 K I-11-9 J I1-3-8 J II-6-19 K
DBUG Div G I-11-10 J I1-3-9 J II-6-20 K
I-9-1 J I-11-11 J II-3-10 J IT-6-21 K
I-9-2 G - I-11-12 J FCT Div J IT-6-22 K
I-9-3 K I-11-13 J II-4-1 J II-6-23 K
I-9-4 G I-11-14  J IT-4-2 A II-6-24 K
I-9-5 K MIGDS Div K FCT9 Div A II-6-25 K
I-9-6 K I-12-1 K IT-5-1 J II-6-26 K
I-9-7 G I-12-2 K I1-5-2 A I1-6-27 K
I-9-8 K I-12-3 K II-5-3 E II-6-28 K
I-9-9 K I-12-4 K I1-5-4 E II-6-29 K
I-9-10 K I-12-5 K I1-5-5 E IT-6-30 K
I-9-11 K I-12-6 L II-5-6 G II-6-31 K
I-9-12 K I-12-7 K I1-5-7 G I1-6-32 K
I-9-13 K I-12-8 K IT-5-8 G I1-6-33 K
I-9-14 K I-12-9 K II-5-9 G II-6-34 K
I-9-15 K I-12-10 K II-5-10 G II-6-35 K
I-9-16 K I-12-11 L II-5-11 G I1-6-36 K
I-9-17 K I-12-12 K II-5-12 G I1-6-37 K
I-9-18 K I-12-13 L II-5-13 G IT-6-38 K
I-9-19 K I-12-14 K II-5-14 G -I1-6-39 K
I-9-20 K I-12-15 K II-5-15 G II-6-40 K
KYPT Div G I-12-16 K II-5-16 G IT-6-41 K
I-10-1 J I-12-17 L II-5-16.1 G IT-6-42 K

60469390 L



PAGE REV PAGE REV PAGE REV PAGE REV
I1-6-43 K II1-10-1 J
II-6-44 K II-10-2 J
II-6-45 K CACH Div J
II-6-46 K IT-11-1 J
I1-6-47 K II-11-2 J
I1-6-48 K MIGDS Div K
II-6-49 K II-11-1 K
I1-6-50 K II-11-2 K
TRAP Div J App A Div A
I1-7-1 J A-1 A
I1-7-2 A A-2 A
II-7-3 A A-3 A
I1-7-4 A A-4 A
II-7-5 D A-5 A
I1-7-6 A App B Div B
I1-7-7 A B-1 A
I1-7-8 A B-2 A
I1-7-9 A B-3 A
II-7-10 A App C Div E
I1-7-11 E c-1 E
I1-7-12 D c-2 E
I1-7-13 A c-3 E
I1-7-14 A C-4 E
I1-7-15 G C-5 E
I1-7-16 G C-6 E
I1-7-16.1 G c-7 E
I1-7-16.2 H C-8 E
I11-7-17 H Cc-9 F
I1-7-18 H C-10 E
I1-7-19 H Cc-11 E
I1-7-20 H Cc-12 E
I1-7-21 H C-13 F
II-7-22 H C-14 E
I1-7-23 H C-15 E
I1-7-24 H C-16 E
II-7-25 H Cc-17 E
II-7-26 H App D Div J
I1-7-27 H D-1 J
II-7-28 H D-2 J
I1-7-29 H Comment
II-7-30 H Sheet L
I1-7-31 H

I1-7-32 J

RFST Div G

II-8-1 J

I1-8-2 J

DBUG Div G

I1-9-1 J

I1-9-2 J

KYPT Div G

60469390 L



This page intentionally left blank.

60469390 J



PREFACE

This manual describes the tests provided on the Maintenance Software Library
(MSL15X) for use on the Control Data® CYBER 170 Models 815, 825, 835, 845,
and 855 and CDC® CYBER 180 Models 810, 830, 835, 840, 845, 850, 855, 860 and
990 Computer Systems.

The manual is organized into two parts. Part I defines test procedures and
part II describes program organization and content of each test. Within each
part, the text of the manual is divided into the following sections:

1. Memory Test CMEM
2. Random Command Test RCT1
3. Random Command Test RCT2
4. Fixed Operand Command Tests FCT1,2,3,5
5. Virtual Mode Instruction Level Test FCT9
6. Exchange Test EXCH
7. Trap Test TRAP
8. Random Fast/Slow Test RFST
9. Debug Test DBUG
10. Keypoint Test KYPT
11. Cache Test CACH

12. Model Independent General Design Specification Tests MIGDS

RELATED PUBLICATIONS

Control Data Publication Publication Number
MSL15X Off-line Maintenance Software Library 60456530
Reference Manual

MSL151 Models 810, 815, 825, and 830 Maintenance 60469400
Software Reference Manual

MSL152 Model 835 Maintenance Software 60469410
Reference Manual

MSL153 Models 845/855 Maintenance Software 60459140
Reference Manual

CYBER 170 Model 815/825 Hardware Reference Manual 60469350
CYBER 170/180 Model 810/830 Hardware Reference Manual 60469420

CYBER 170/180 Model 835/845/855 Hardware Reference Manual 60469290
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DISCLAIMER

This product is intended for use only as described
in this document. Control Data cannot be responsible
for the proper functioning of undescribed features

or undefined parameters.
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COMMAND BUFFERS

CLOCK MARGINS

A mask parameter is provided in the CMSE command ER to inhibit changes to
specified bits of the register named by ER. The test command buffers allow
setting of clock and voltage margin bits in the mask parameters of ER commands
which initialize DEC registers.

The operator may use the CMSE command CM at any time to set clock margins
(or use ER to set voltage margins). Subsequent execution of any test command
buffer does not affect the previously set margin values.

SINGLE/DUAL CP SYSTEMS

Some tests for models 810, 815, 825, and 830 have more than one version and
thus more than one command buffer. The majority of these command buffers are
for instruction level tests as opposed to PP and microcode level tests. There
are four classes of command buffers for the instruction level tests. They are
identified by a suffix added to the end of the buffer name. The meaning of
the suffixes is listed below:

No Suffix: For a single CP only

Suffix A: For CPO, dual CP system

Suffix B: For CPl, dual CP system

Suffix C: Concurrently for CPO and CPl, dual CP system
Suffix S: Sequentially for CPO and CPl, dual CP system

Buffers for single CP systems should not be run on dual CP systems and vice
versa. Additional details are provided in the following paragraphs:

1) Command buffers FCT1l1l, FCT51, FCT91, TRAPl, and EXCHl are PP-based
tests for single CP systems only.

Command buffers RCT11l, RCT21, CMEM1, FCT21, FCT31, and the eight FT3XXX
command buffers execute on a single CP system; they may also be used

on either CP of a dual CP system. To select a CP for test on dual CP
systems, execute either command buffer CPO or CPl before executing one
of the above tests.
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2) Suffixes A and B distingush between two sets of command buffers for

instruction level tests on dual CP systems.

Command buffers with the

suffix A are used to run the named test on CPO only and command buffers
with the suffix B are used to run the named test on CPl only when you

want only one CP to be active.

buffers are directed to both CPs.
will not be interfered with when the other CP is left active by the

execution of the previous command buffer.

The CMSE commands HK and CF in the
This ensures that the selected CP

3) Suffix C indicates that the test runs concurrently on both CPs of a

dual CP system.

4) Suffix S indicates that the test runs sequentially on dual CP systems.
These buffers are for tests that operate under the control of the
instruction test controller (ITC).
test first in CPO and then in CP1.

active.

The ITC runs each section of the
At any given time only one CP is
Commands, listed on the test's parameter stop display, are

provided to select or deselect either of the CPs if you want to test

only one.

Current command buffer names are listed below:

$3$QLT10
$$PMT10
$$EXT10
$$PMULO
$$CHD10
$$CMALO
$$MRA10
$$MRT10
$$DST10
$$TPM10
$$CRAL0
$$MUX10
$$FII10
$$cscio
$$cMT10
$$cMI10
$$FDS10
$$FIS10
$$CMEM1
$$FCT11
$$FCT11S
$$FCT21
$$FCT31
$$FT3GO1
$$FT3G11
$$FT3G21
$$FT3G31
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$$FT3FP1
$$FT3BD1
$$FT3S11
$$FT3S21
$$FCTS1
$$FCT51S
$$FCTI1
$$FCTI1S
$$EXCH1
$$EXCH1S
$$TRAP1
$$TRAP1S
$$EXC1
$$EXC1A
$$EXCI1C
$$a1701
$$A1701A
$$A1701B
$$RCT11
$$RCT21
$$RCT111C
$$RCT221C
$$RCT211C
$$RCT121C
$$RFST1
$$DBUGL
$s$ci7ocp

$scpro
$scp1
$$CLEAR1
$$aBU
$$DEMOTC1
$$DPALL
$$SNAP
$$SNAPA
$$SNAPB
$$0FA10
$$EME
$$VERIFY
$$10US1
$$INSL1
$$INITS
$$1ASL1
$$DFVYS
$$ECC
$$sTCO
$$sppPP1
$$sTCP1
$$sckpr1
$$DTCP1
$$DCKP1
$$DFsSQS

2a @



PART I

MODEL INDEPENDENT TEST PROCEDURES

MEMORY TEST (CMEM)

RANDOM COMMAND TEST (RCT1)

RANDOM COMMAND TEST (RCT2)

FIXED OPERAND COMMAND TESTS (FCT1,2,3,5)
VIRTUAL MODE INSTRUCTION LEVEL TEST (FCT9)
EXCHANGE TEST (EXCH)

TRAP TEST (TRAP)

RANDOM FAST/SLOW TEST (RFST)

DEBUG TEST (DBUG)

KEYPOINT TEST (KYPT)

CACHE TEST (CACH)

MODEL INDEPENDENT GENERAL DESIGN SPECIFICATION TESTS (MIGDS)






SECTION I-1

CENTRAL MEMORY TEST - CMEM






CENTRAL MEMORY TESTS - CMEM 1

1 INTRODUCTION

CMEM is a CPU program that tests central memory to detect errors. The test
runs off-line under CMSE and interacts with the user by the system display
device and keyboard. Communication needed to control the test is in english
language directives. The test also runs on-line under the Diagnostic Virtual
System (DVS). Consult the DVS Manual for more details.

2 REQUIREMENTS

2.1 HARDWARE

This test is intended for models 810, 815, 825, 830, 835, 840, 845, 850, 855,
860, and 990 computer systems.

In addition to CMSE requirements, CMEM requires the following minimum hardware
to execute:

Central processor

Magnetic tape or mass storage library device
Display/keyboard device

Megabyte of CM

)
-

2.2 SOFTWARE

This test runs under control of the Common Maintenance Software Executive
(CMSE). 1Interfaces are handled by CMSE and the Virtual Level Executive (VEXC).

2.3 ACCESSORIES

None required.

2.4 CHARACTERISTICS
1. Program name CMEM
2. Size (source) 5,650 lines
3. Size (memory required for CMEM executable code) 500,000 bytes
4. Code type A CPU Code
S. Run time (default) 36 sec (4MB)
6. Run time (quick look) N/A
7. Run time (all sections) 36 sec (4MB)
8. Level of isolation Detect Only
9. Off-line test Yes
10. Off-line system CMSE (MSL15X)
11l. On-line system NOS/VE-DVS
12. Assembly language META
13. Source code maintenance SCu
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3 OPERATIONAL PROCEDURE

3.1 RESTRICTIONS AND USER CAUTIONS

None.

3.2 LOADING PROGEDURE

The program CMEM is assembled using the Virtual Machine Assembler. The binary
output is linked to the binary of VEXC to form the complete executable module.

Load the microcode before executing the test.

Command buffer CMEMx (1 for models 810/815/825/830, 2 for 835, 3 for 845/850/
855/860 and 5 for 990) exists on the MSL15X tape to facilitate loading and
execution of this test. ’

The test executes upon completion of the load. You can change parameters with
the CMEM command set or the CMSE commands EC and EB. The parameter base
address displays in word format during test initialization or at any time by
typing LIST.

The CMSE commands plus any CMEM program commands may be saved and re-executed
by the CMSE command buffer capability.

Refer to the MSL15X Reference Manual for descriptions of CMSE commands. To
run on-line, consult the DVS On-Line Usage Manual for loading procedures.

3.2.1 Running Procedures

During normal execution of pass 1, the test displays the parameter words and
the real memory word base address. PARAM16 contains the installed memory size
in hex megabytes. For example, 1 equals 1, A equals 10, 10 equals 16 mega-
bytes. The default is obtained from the memory Options Installed Register
(OI-Register 12).

When memory is in degrade mode, CMEM tests only the memory available after
reconfiguration. Parameter word 18 contains the amount of testable memory in
this case.

Use the EC command to specify a memory size different than the one calculated
by the test. Type LIST to see the new addresses that can now be tested.
Always type LIST after using the EC command if wish to specify a different
memory size once test execution has begun.

NOTE

The operator does not have to supply any
parameters to CMEM. The test will automatically
calculate the addresses available and test them.
However, if the operator does want to select a
different testing area, use the ADDR command.
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Press space bar twice to start execution. The default is to run all sections.
On a test restart, the test uses addresses from the previous pass unless you
change test addresses using the ADDR command. Type LIST at any time for a
parameter display. Type ADDR,pl,p2 to change testing addresses.

NOTE
Once section execution has begun, you can enter the
ADDR command at any time, but actual changes to

testing addresses will be on section entry only
(i.e., beginning, repeat, upon entering scope loop).

3.3 PARAMETERS AND CONTROL WORDS

3.3.1 Parameters

Word ADDR

Tag Hexadecimal Bits Description Default
CPUO/CPU1

PARAMO 50020/51020 4005051

0-35 Not used

36 Monitor default run

37 Monitor bypass all options

38 Monitor test mode 1 (BASIC)

39 Monitor test mode 2 (PIT and SIT)
40 Page file (page map enabled)

41 Segment file (segment map enabled)
42 Cache (cache enabled)

43 Monitor mode

44 Remote access active

45 Batch mode

46 On-line control

47 Off-line control

48 Operator stop

49 Initial stop only for parameters
51 Bypass all messages (DR)
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52 Quick look flag

53 Scope mode ’ (SM)
54 Repeat condition
55 Repeat subsection. (RB)
56 Repeat section. (RS)
57 Repeat test (set by default). (RT)
58 Log error in dayfile. - (LE)
59 Stop on error (set by default). (SE)
60 Stop on condition.
61 Stop at end of subsection. (sB)
62 Stop at end of section. (ss)
63 Stop at end of test (setby default). (ST)
PARAM1 50021/51021 0-63 Repeat counter. Test auto- 0000

matically repeats the number of
times contained in this count.
Overrides repeat test bit

(bit 57 ‘in PARAMO).

PARAM2 50022/51022 0-63 Section select bits for sections 1FF
63-0. Note that only sections
1-11 exist. Section select bits
are numbered from right to left.

PARAM16 50030/51030 0-63 Memory size installed. 0004

PARAM17 50031/51031 0-63 When set to nonzero (and stop on 0000

error set) and single bit error

occurs, test displays a message

stating either CORRECTED MEMORY

ERROR or CORRECTED PROCESSOR

ERROR depending on the error.

If PARAM17 is left equal to zero,

test does not display the message.

PARAM18 50032/51032 0-63 When nonzero contains the amount 0000
of usable (testable) memory after
degrade. 1If zero, the memory is
not in degrade mode and PARAM 16
contains an amount of usable
memory.

COMPFLAG 4E29D/4F29D Data compare flag. Zero equals no compare,
nonzero equals compare data.
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PATTERN

FWA

LWA

TFPVA

TLPVA

TRAPMASK

HALTMASK

FIRST

LAST

MEMOTI{#

MAXSWCH

4E2AD/4F2AD

4E2A4/4F2A4

4E2AS5/4F2AS5

4E2A8/4F2A8

4E2A9/4F2A9

4E2B5/4F2B5

4E2B6/4F2B6

4E2A2/4F2A2

4E2A3/4F2A3

4E2E8/4F2E8

AE2F2/4F2F2

3.3.2 Control Words

Testing pattern

First word address to test (RMA)
Last word address to test (RMA)
PVA of FWA

PVA of LWA

Mask for CMEM trap handler

Mask for VEXC error handler

First possible test address

Last possible test address (determined by size
of memory installed - PARAM16 or, if in degrade

mode PARAM18, by size of usable memory).

Contents of Memory OI Register (i#12)

Number of highest memory degrade switch in

either up or down position.

Program name/type/monitor identification

Dynamic error counter

Current section executing

Brief Description

Test selected area of memory with an all zeros

Word ADDR
Tag Hexadecimal Description
CPUO/CPU1l
CWO 50000751000
CwW3 50003751003
CW4 50004751004 Pass counter
CW5 50005751005
CWé 50006/51006 Current subsection
Cw7? 50007/51007 Current condition
3.4 SECTION INDEX
Section Tag
Number Name
1 SECT1
‘ pattern.
2 SECT2
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3 SECT3 Test selected area of memory with a 5 pattern
(example: 0101-0101j).

4 SECT4 Test selected area of memory with an A pattern
(example: 1010-10107).

5 SECT5 Test selected area of memory with a DF pattern
(example: 1101 1111-1101 1111,).

6 SECT6 Test selected area of memory with a marching pattern.

7 SECT7 Write and read address patterns where memory word

address contains the address as data (example:
address 3FDByg = 00003FDBOOOO3FDBjg) -

8 SECT8 Write and read address patterns where memory address
contains the complement of the address as data
(example: address 3FDByg = FFFFCO24FFFFC0244¢).

9 SECT9 Test selected area of memory with a 5-byte pattern
(DFDFDFDFDF) .

10 SECTA Test selected area of memory in 1l6é-word blocks
(SMULT , LMULT) .

11 SECTB Test selected area of memory using random generated
pattern.

4 OPERATOR COMMUNICATION

4.1 DISPLAYS

Unless otherwise specified, displayed values are in decimal.

4.1.1 Running Display

Normal test execution produces the following message:

Line
| TEST CMEM | 1
| *ST SS SB SC *SE LE *RT RS RB RC SM QL*x DR DE | 2
| CMEM (OP) PCxxx Sxxxx SBxxxx Cxxxx | 3
| FWA = xxxxxxxx LWA = XXXXXXXX | 4
| | 5
| | 6
| | 7
I | 8
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where:

Line 2 An asterisk indicates PARAMO bits 50-63 that are active (i.e., *SE
means stop on error selected).

Available options are activated or deactivated by the following
test commands.

Option

ST
§S
SB
SE
RT

Line 3 CMEM
(oP)

Line 4 FWA
LWA

Set/Clear

SST/CST
S§8S/CSs
SSB/CSB
SSE/CSE
SRT/CRT

Test name
Operation
RU

SB

SS

SE

PCxxxx
SXxXxX
SBxxxx
CXxXx

Option Set/Clear
RS- SRS/CRS
RB SRB/CRB
DR SDR/CDR
SM SSM
LE SLE/CLE
Running

Stop at end of subsection
Stop at end of section
Stop on error

Pass count

Section

Subsection

Condition (not implemented)

First word address of testing area (hexadecimal)
Last word address of testing area (hexadecimal)

4.1.1.1 Running Display with Memory Degraded

When memory is degraded by setting switches in the Memory OI register (bits
16-22), the amount of usable memory is less than the amount installed. 1In
this case, the following two lines are appended to the running display
Notice that FWA and LWA are automatically adjusted.

beginning on line 6.

| | Line
| RUNNING WITH DEGRADED MEMORY | 6
| ___USABLE MEMORY = xxxxx (HEX MBYTES) | 7
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4,1.2 Set Parameters Display

The test command LIST produces the following message:

| | Line
| CMEM SET PARAMETERS, WORD ADDR = XXXXXXXX | 3
| |4
| PWOO = XXXX XXXX XXXX XXXX TEST/DIAG CONTROL BITS | 5
|  PWOl = XXXX XXXX XXXX XXXX REPEAT COUNTER I 6
|  PWO2 = XXXX XXXX XXXX XXXX SECTION SELECT BITS (63-00) | 7
|  PWO3-PW15 — NOT USED I 8
| PW16 = XXXX XXXX XXXX XXXX MEMORY SIZE IN HEX MEGABYTES | 9
|  PW17 = XXXX XXXX XXXX XXXX ERROR HANDLER PARAMETER | 10
} PW18 = XXXX XXXX XXXX XXXX USABLE MEMORY IF DEGRADE | 11
| 12
| MEMORY AVAILABLE FOR TESTING | 13
| XXXXXXXXX-YYYYYYYYY | 14
= ENTER ADDR,FWA,LWA TO CHANGE TESTING AREA | 15
| 16
|__EC,XXXXXX,MEM SIZE TO CHANGE MEMORY SIZE | 17
where:
WORD Real memory word address of parameter area (hexadecimal).
ADDR

Memory available for testing depends on size of memory available.

Selection of testing addresses outside of displayed addresses will result in
an error message being displayed. XXXXXXXX equals

FWA available, YYYYYYYY equals LWA available. Both FWA and LWA are
hexadecimal.

The memory size can be specified different than calculated by using the CMSE
EC command as directed on the display.
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4.1.3 HELP Display

The test command HELP produces the following display:

Line
| ADDR,P1,P2 SET WORD ADDRESS LIMITS OF MEMORY TESTING | 3
| AREA. P1=FWA, P2=LWA P1 AND P2 ARE | 4
= HEXADECIMAL ONLY. | 5
| 6
:(SPACE) START/CONTINUE EXECUTION OF TEST | 7
| 8
:R RESTART TEST FROM BEGINNING | 9
| 10
Is STOP EXECUTION OF TEST I 1
| | 12
|D DROP TEST | 13
| | 14
HHELP DISPLAY CURRENT TEST DIRECTIVES | 15
| 16
:DATAON ENABLE DATA COMPARE PROCESS | 17
| 18
:DATAOFF DISABLE DATA COMPARE PROCESS | 19
| 20
| SSM SET SCOPE MODE | 21
| | 22
|LIST DISPLAY PARAMETER INFORMATION | 23

4.1.4 Error Message Display

When CMEM detects a data error, the following standard error message (lines 3
and 4) is displayed. Depending upon the type of error (double bit or single
bit) additional error information and messages are displayed in lines 6, 7,
and 10. See paragraph 4.4, Error Messages.

Line

| CMEM SE PCxxxx Sxxxx SBxxxx Cxxxx | 3
| _TE = xxxx ERROR DESCRIPTION | 4

where:

SE Stopped on error

PCxxxx Pass count

Sxxxx Failing section number

SBxxxx Failing subsection number

Cxxxx Failing condition number (not implemented)

TE Total error count

ERROR Data compare err

DESCRIPTION Single bit error
Double bit error
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4.2 OPERATOR ENTRIES
CMEM uses the standard CMSE commands as described in the MSL 15X Reference

Manual. For convenience, CMEM also provides the following parameter and run
directives.

4.2.1 Parameter Directives

The following parameter directives enable program section selection and
control. These directives may be dynamically entered via the console keyboard
with the test running and in control of the keyboard and display. These
directives may also be built into a command buffer.

Directive Function

LIST Displays the current test statistics. See 4.1 Displays for
definition of the LIST display.

HELP Displays all currently available directives and a short
function description.

DATAON Enables software data checking of data written versus the
data that was read. Does not apply to sections 6 through
11.

DATAOFF Disables data checking. Does not apply to sections 6
through 11.

ADDR,pl,p2 Sets word address limits of the memory testing area.
Parameter pl is the first word address.
Parameter p2 is the last word address.
These parameters are hexadecimal only.
The directive applies to all sectionms.

R Restarts test from the beginning at any point during
execution.

D Drops CMEM at any point during execution.

(space) Continues a stopped section, subsection or condition at
point that it stopped.

S Stops a test section that is currently running. The
(space) directive continues test from where stopped.

SSM Causes a continuous looping condition on the section being
executed; used mainly for scoping purposes.
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4.2.2 Run Directives

The following directives are under control of CMEM, not CMSE.

Directive Function

SST/CST Set/clear stop at end of test.
SSS/CSS Set/clear stop at end of section.
SSB/CSB Set/clear stop at end of subsection.
SSE/CSE Set/clear stop on error.

SLE/CLE Set/clear log errors.

SRT/CRT Set/clear repeat test.

SRS/CRS Set/clear repeat secfion.

SRB/CRB Set/clear repeat subsection.
SDR/CDR Set/clear bypass all messages.
SSM Set scope mode.

4.3 NORMAL MESSAGES

Other than the running display, the set parameters display and the HELP
display, described previously, CMEM does not display any test messages for
normal operation.

4.4 ERROR MESSAGES

Depending upon the type of error detected, data or command entry

error, CMEM displays an error message and data on lines 6, 7, and 10 of the
error display or on line 8 of any current display.

4.4,1 Data Error Messages

CMEM detects data errors and displays error messages under three separate
conditions: double-bit, single-bit, or data compare errors.

Double-Bit Errors:
When CMEM detects a double-bit error, it displays the standard error display
on lines 3 and 4, descriptive data on lines 6 and 7, an additional message on

line 9, an error message on line 10, and a continuation message on line 11.

The following figure shows the format of a double-bit error message.
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Line
| CMEM SE PCXXKX SYYYY SBZZZZ CXXXX | 3
| TE = XXXX ERROR DESCRIPTION | &
| | s
| WORD ADDR EXP RCV | 6
| KXXX XXXX XXXX XKXX XXXX XXKXX XXXX XXXX | 7
| | 8
| Additional Message | 9
|  Error Message | 10
| __Next Message | 11
where

WORD ADDR Address of word in error (hexadecimal)

EXP Expected result (hexadecimal)

RCV If a double-bit error occurs when the CPU is reading memory,
CMEM cannot retrieve and display the data. This field is left
blank.

Additional When a single- or double-bit error occurs in section 10, the

Message following message is displayed:

NOTE - ADDR IS FIRST OF 16 WORD BLOCK IN WHICH ERROR OCCURRED

Error Message Depending on the type of double-bit error, one of the following
messages appears on line 10. Unless otherwise stated, the WORD
ADDR field is filled in with a value.

MESSAGE EXPLANATION

READ-UNCORRECTED ERROR Detected double-bit error in memory on a read
function.

WRITE-UNCORRECTED ERROR Detected double-bit error in memory on a write
function.

REJECT-UNCORRECTED ERROR Detected double-bit error in memory on a reject
function.

PROCESSOR-UNCORRECTED ERROR Detected double-bit error in processor. The ADRS
field has an N/A below it for this type of error.

CM TAG PARITY ERROR Detected parity error in tag.
CM RESPONSE CODE PARITY ERR Detected parity error in response code.
When the test is halted for an error, you can display the bad data by entering

the CMSE command AH,adrs with adrs equal to the ADRS displayed in the error
message. CMSE uses the PP to read memory and display the bad data.
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Next Message As a further aid to the operator, the following
message is displayed beginning on line 11:

REFER TO THE MAINT REGISTERS FOR MORE DETAILS
(AR,M or AR,P) TYPE CE,M (CE,P) TO CLEAR MEMORY
(PROCESSOR) ERROR LOGS.

Single-Bit Errors:

When CMEM detects a single-bit error and PARAM17 is nonzero, CMEM displays the
standard error message on lines 3 and 4, descriptive data or lines 6 and 7,
and one of the following messages on line 10. The RCV and EXP fields are
equal because the error has been corrected.

MESSAGE EXPLANATION

CORRECTED PROCESSOR ERROR Detected single-bit error in processor.

CORRECTED MEMORY ERROR Detected single-bit error in

AT ADDRESS XXXXXXXX memory at address XXXXXXXX (hexadecimal).

Data Compare Errors:

When CMEM detects a data compare error (data read is not equal to data

written), CMEM displays the standard error message on lines 3 and 4, and
additional information on lines 6 and 7.

4.4.2 Command Entry Error Messages

One of the following messages is displayed on line 18 of the current display
when a command is entered improperly.

MESSAGE EXPLANATION

INVALID COMMAND The operator entered an invalid command.
PAGE UNAVAILABLE FOR Initialization error. The page
RMA XXXXXXXX CHANGE associated with RMA cannot be
TESTING ADDRESS LIMITS assigned.

FWA TOO SMALL FWA not within accepted range.

FWA TOO LARGE FWA not within accepted range.

LWA TOO SMALL LWA not within accepted range.

LWA TOO LARGE LWA not within accepted range.
INVALID HEXADECIMAL

CHARACTER Address in command is incorrect.
INVALID MEMORY SIZE Memory size specified is incorrect.
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4.5 APPLICATIONS

4.5.1 Loop-On-Error Condition

On any stop condition, loop the current condition (failure) with the following
commands via the keyboard console:

Command | Result
SRB Sets repeat subsection.
(space) Enters loop of subsection with failure condition.

Loop the current condition (no failure):
If stopped at end of section:

SRS Sets repeat section.
(space) Enters loop of section (runs all subsections in section).

If stopped at end of subsection:
SRB Sets repeat subsection.

(space) Enters loop of that subsection.

4.5.2 Scope Mode

Use the SSM command to set scope mode on the section being run. The loop will
continue until you clear scope mode bit in parameter word 0; you must use a
CMSE command since the test does not monitor the keyboard while in scope
mode. To clear scope mode, issue the following command:

EC,base,adrs,data

Where:

base H for hexadecimal mode
0 for octal

adrs RMA to be entered

data Right justified data
1-16 hexadecimal characters

NOTE

Scope mode does not apply to section 11.
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4.5.3 Additional Running Procedures

The following are minimum commands needed to enable test execution:

Command Result

Space bar Start test initialization. Memory size is
automatically calculated.

Space bar Starts test execution. Default is to run all sections.
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SECTION I-2

RANDOM COMMAND TEST 1 - RCT1






RANDOM COMMAND TEST 1 - RCT1 2

1 INTRODUCTION

RCT1 is a set of model independent random command tests which test general and
floating point virtual instructions. RCT1l uses random instruction sequences
and random operands to isolate to a single failing instruction within a
failing random sequence of instructions.

RCT1 resides on the Maintenance Software Library and is loaded by CMSE. The
load module includes the object code of the virtual level executive VEXC,
which is required to establish the CPU execution and env1ronment and to
facilitate communication with CMSE.

The test interfaces with the user via the system display device and keyboard.

All necessary communication to control the test is via CMSE commands and
English language test directives.

2 REQUIREMENTS

2.1 HARDWARE

This test is intended for models 810, 815, 825, 830, 835, 840, 845, 850, 855,
860, and 990 computer systems.

In addition to hardware required for CMSE, RCT1l requires the following to
execute:

e 1 CPU
e 1 Megabyte of central memory

2.2 SOFTWARE

This test runs under control of the common maintenance software executive

(CMSE). Interfaces are handled by CMSE and the virtual level executive (VEXC).

2.3 ACCESSORIES

None required.
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2.4 CHARACTERISTICS

1. Program Name ' RCT1

2. Size (source) 5,740 lines
3. 8Size (memory required) 261,400 bytes
4, Code type CPU

5. Run time (default) *

6. Run time (quick look) . N/A

7. Run time (all sections) *

8. Level of isolation detect only
9. Off-line test yes
10. Off-line system CMSE (MSL15X)
11. On-line system DVS-NOS/VE
12. Assembly language META
13. Source code maintenance SCuU

3 OPERATIONAL PROCEDURE

3.1 RESTRICTIONS AND USER CAUTIONS

RCT1 is highly dependent on the correct execution of its instruction usage

set. Therefore, in a troubleshooting environment FCT2 must run successfully
before running RCT1.

3.2 LOADING PROCEDURE

RCT1 is assembled using the virtual machine assembler. The binary output is
linked to the assembled binary of VEXC to form the complete executable
module. It can then be written to disk using TDX.

Load the microcode before executing the test.

Command buffer RCT1lx (where x is 1 for models 810/815/825/830, 2 for 835, 3
for 840/845/850/855/860, and 5 for 990) exists on the MSL15X tape to
facilitate loading and execution of this test. Before using this command
buffer you may have to modify it for your system. Display the command buffer
using the CMSE command buffer display commands or print the contents of the
command buffer using procedures provided in the Command Buffer Maintenance
section of the MSL15X Reference Manual. Then modify the command buffer as
directed by comments embedded in the command buffer. When you are satisfied
that the command buffer is set up properly, enter a GO,RCT1x command to
execute it, where x is the model dependent number from above.

Modified command buffers can be saved on a back-up tape for future use. Refer
to the Utilities section of the MSL15X Reference Manual for procedures.

The test executes upon completion of the RCT1 load phase. Parameter changes
can be made via the RCT1 command set or the CMSE commands, EC and EB. The
parameter area address will be displayed in word format during test
initialization.

*Runs until halted by the operator.
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3.3 PARAMETERS AND CONTROL WORDS

3.3.1 Parameters

Parameter bits can be altered using standard CMSE commands such as EC, EB,

SLE, CLE, and SRT or using RCT1 commands.
for descriptions of CMSE commands.

4.2, Operator Entries.

Relative Byte

Tag Address (HEX) Bits Description
PWO 66100 0-63 Test control bits
0-35 Not used
36 Monitor (VEXC) default
mode forces running of
test with default pit/sit
settings, # of pages etc.
37 Monitor (VEXC) bypass
38-45 Not used
46 On-line control. Set if
running under DVS
47 Off-line control
48 Operator stop (S - KEY)
49 1Initial stop for parameters
50 Display errors only
51 Bypass all messages
52 Not used
53 Not used
54 Repeat condition on current
pad/purge count and random
number (SRC/CRC)
55 Not used
56 Not used
57 Repeat test/pass-runs
through all pad/purge
counts with same random
number (SRT/CRT)
58 Log errors (SLE/CLE)
59 Stop on error (SSE/CSE)
60 Stop on condition (SSC/CSC)
61 Not used
62 Not used
63 Stop at end of test/pass
(SST/CST)
PW1 66108 0-63 Repeat counter
PW2 Not used
PW3 Not used
PW4 Not used
PWS Not used
PW6 66130 48-63 Display select (set by
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using DS,X commands).

Default
Setting

o OO OO0 OOKHOM o OO

o000 mHO

|
-

Refer to the MSL reference manual
The RCT1 commands are described in section

0000 0000 0801 4010
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PW7
PW8
PW9
PW10

PW1ll
PWl2

PW13

PW14
PW15
PW16

PWl7

PW18

PW19

PW20

PW21

Pw22

PW23

PW24

PW25
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Relative Byte
Address (HEX)

66138
66140
66148

66160

66168

66180
66188

66190
66198
661A0
661A8
661B0

661B8

661CO

661C8

Bits

0-63

32-63

32-63

0-63

0-63

0-63

0-63

0-63
0-63
0-63
0-63
0-63

0-63

62

63

0-63

Description

Skip pass count (set by
P,XXXX command).

Pit value (set by PV,XXX.
command)

Sit value (set by SV,XXX
command)

Not used

Not used

Default
Setting

0
100(16)

100(16)

Monitor (VEXC) control F00000010(16)

bits (see 3.3.2 for more
detail)

Scope loop control bit

set by LOOP or SSM command
Clear by using EC/EB command
(see 4,2.2 for more detail)
Not used ‘
Not used

Trim instruction list on
error (use TRM/NTRM
commands to control

Pad count (maximum number
of pads to insert between
instructions)

Instruction select control
(use NORM/OMIT/SEL commands)
Pit control

(use PITON/PITOF commands)
Sit control

(use SITON/SITOF commands)
User mask control

(use MSK/NMSK commands)
Instruction list length
(use L,XX command)
Intermittent count deter-
mines how many times to
retry on a problem before
giving up.

Pad control

Use PAD to enable padding
Use NPAD to disable padding
Purge control

Use PURG to enable purging
Use NPURG to disable purging
Optional instruction list
(16 CM words)

A(16)

0

1

1

1
1F(16)

FF(16)
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3.3.2 Additional Parameter Descriptions
The parameters are described in more detail as follows:
PW7 — Skip Pass Parameter (P,X)

PW7 skips forward to the specified pass count prior to test execution.
This allows correct random number generation for any pass count
selected.

PW6 — Display Select Parameter (DS,X)

For DS,A requests (general memory display), bits 00-47 hold the PVA
of the area in memory for display. The default is the starting PVA
of the main test section. The byte portion can be altered to display
higher portions of memory.

PW1l2 - Monitor Control Bits

The parameter and control word segment is shared with RCT1 (job) and
VEXC (monitor). PW12 is used by VEXC to set up the running environ-
ment. PW12 is set to F00000010y¢ during the compile of RCTl. PWO
bit 36 interacts with PW12. The default is PWO bit 36 set. When
set, VEXC looks at PW1l2 for environment control bits. These can be
changed in the command buffer using CMSE EC or EB commands.

Bit definitions for PW12 are as follows:
Bit Meaning Default

28 Run with repetitive page faults

29 Run with cache purges

30 Run with map purges

31 Run with page faults

32-63 Number of pages in working set 1

O

PW1l7 - Pad Count

When run in default mode, pad instructions (1AFF) are inserted, one
at a time, between each test instruction. From one to a maximum of
ten pads may be selected. The use of pads creates timing conflicts
for more thorough testing. The pad count can be decreased by using
CMSE EC or EB commands.

PW23 - Intermittent Count

If RCT1 detects an error but loses it during the trimming process,
the test reruns the instruction list the number of times specified in
PW23 to check for intermittency. If the error is not caught again
during this loop, the test reports an intermittent error that was not
repeatable. This count can be increased or decreased using CMSE EC
or EB commands. -
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PW24 - Pad/Purge Control

PW24 contains two bits, 62 and 63, that control if padding/purging is
enabled/disabled. These bits can be controlled by operator entries
of PURG/NPURG (enzble/disable purging) and PAD/NPAD (enable/disable

padding).

Bit 62 = 0 - No padding is done.

Bit 62 = 1 -~ Padding enabled.

Bit 63 = 0 - No purging is done. Purge count is forced to a 1
which says do not purge.

Bit 63 = 1 - Enable purging.

3.3.2 Control Words

The starting CM word address for the parameter block is displayed in the test
parameter display (DS,1). The control words reside above the parameter words
and are for information only. The address of each word is relative to zero (0).

Relative Byte Default
Tag Address (HEX) Bits Description Setting
CWO 66000 Program Name Ascii RCT1
CW1 66008 System Type F800(16)
CwW2 N/U
CW3 66018 Error Count 0
CW4 66020 Pass Count 0
CW5-31 N/U

3.4 SECTION INDEX

RCT1 has no selectable test sections.
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4 OPERATOR COMMUNICATION

4.1 DISPLAYS

Ten RCT1 displays are defined.

A header display presents the test name, pass
count, pad/purge information, total error count, and PIT/SIT information.

Four displays present the actual and simulated results for the A registers, X
registers, and memory buffer, plus an exclusive OR comparison of each.
displays present the initial content of the A and X registers, input memory
buffer, output memory buffer, and the instruction list being executed.
display presents a general memory dlsplay based on the address (PVA) in the
left 48 bits of PW6.

4.1.1 Header/Parameter Display (DS,1)

When stop-for-parameters is
presents a header/parameter

Four

One

set, or when a DS,1 command is entered, RCT1
display with the following format:

|[RCT1L - SET PARMS,

WRD ADR=00CC20 85/09/30 -

|
|PRMO = 0000 0000 0801 4010 CONTROL/REPEAT/STOP BITS |
|PRM1 = 0000 7FFF FFFF FFFF REPEAT COUNT |
|PRM6 = BOOC 0000 0000 0001 DISPLAY SELECT (0-A(16)), DS,X |
|PRM7 = 0000 0000 0000 0000 SKIP PASS COUNT, P,DDDDDD |
|PRM8 = 0000 0000 0000 0100 PIT VALUE (7FFFFFFF(16) MAX) |
|PRM9 = 0000 0000 0000 0100 SIT VALUE (7FFFFFFF(16) MAX) |
|PRM12 = 0000 OOOF 0000 0010 MONITOR CONTROL BITS |
|PRM13 = 0000 0000 0000 0000 SCOPE LOOP, LOOP=1, NO LOOP=0 |
|PRM16 = 0000 0000 0000 0001 INSTRCTN LOOP TRM=1, NTRM=0 i
|PRM17 = 0000 0000 0000 OOOA PAD COUNT (1-10) |
-|PRM18 = 0000 0000 0000 0000 INST SELECT NORM/OMIT/SEL=0/1/2]|
|PRM19 = 0000 0000 0000 0001 PIT CNTRL, ENABL=1, DISABL=0 |
|PRM20 = 0000 0000 0000 0001 SIT CNTRL, ENABL=1, DISABL=0 |
|PRM21 = 0000 0000 0000 0001 MASK UCR FP BITS, MSK=1, NMSK=0|
|PRM22 = 0000 0000 0000 OO1lF INSTRCTN LIST (2-31 WRDS), L,XX]|
|PRM23 = 0000 0000 0000 OOFF INTERMITTENT COUNT (255 MAX) |
|PRM24 = 0000 0000 0000 0003 PAD/PURG=PAD/NPAD PURG/NPURG |

Where:
WRD ADR = Parameter word address in hex

When RCT1 begins execution, or when DS,0 is entered, RCT1l presents the

following running display:

|RCT1 CC PC=XXXXXX PADS=XX PURGE=AAAAAA TE=0000
|PIT - VALU=XXXXXXXX +INTRUPT=XXXXXXXX OCCURNCS=XXX LOST=XKXXXX|
|SIT - VALU=XXXXXXXX LOST=XXXXX
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Where:

cc =

PC

PADS
PURGE

TE

PIT VALUE
+INTRUPT
OCCURNCS
LOST

SIT VALUE
LOST

It nh

n b h

RU -
SP -
SE -
RT -
RC -
SM -
SC -~
Pass

Running
Parameter stop, end of pad/purge type, or end of pass stop
Error stop
Repeating test pass
Repeating pad/purge type (repeat condition)
Scope looping
Stop on condition
count (decimal)

Pad count (1-10 decimal)
NONE, MAPS, CACHE, or ALL
Total errors
Value in Process Interrupt Timer (decimal)
Value of PIT if positive interrupt
Number of positive interrupts
Number of times PIT interrupt didn't occur
Value in System Interval Timer (decimal)
Number of times SIT interrupt didn't occur

4.1.2 Register/Memory Buffer Displays (DS,2-5)

Four displays are available for presenting error information.

and simulated results of a test pass can be displayed.

half).

Thus the actual

The displays present
the A-registers, X-registers, R/W buffer (first half), and R/W buffer (second

All values are in hexadecimal.

I

| REGIDO
|REGID1
| REGID2
| REGID3
| REGID4
|REGIDS
|REGID6
| REGID7
|REGIDS
| REGID9
|REGIDA
|REGIDB
|REGIDC
| REGIDD
| REGIDE
| REGIDF

EXPECTED

KXXXXXXX
AAXXXKXXX
XXXXXXXX
XXXXXXXX
XXXXXXXX
XAXXKXXXK
XXXXXXXX
XXXXXKXXX
XXXXAXXX
XXXXXXXX
KXXKXKXXX
XXXXXXXX
XXXXXXXX
XXXXXXKXX
XXXXXXXX
XXXXXXKX

XXXXXXXX
XXXXXXXX
XXXXXXXX
XAXKXXXXX
AXXXXXXXX
XXXXXXXX
XXXXX XXX
XXXXXXXX
XXXXXXXX
XXXXXXXX
XXXAXXXX
XXXXXXXX
XXXXXAXXX

XXXXXXXX
XXXXXKXX

ACTUAL

XXXXXXXX
XXXXXXKX
XAXXXXXX
XXXXXXKX
XAXXAXXXX
XXXXAXXX
XXXAXXXX
XXXXXXXX
XXXXXXXX
XXXXXXXX
XXXXXXKXX
XXXXXXXX
XXXXXXXX
XXXXXXXX
XXXXXXXX
EXXXXXXX

XXXXXXXK
XXXXXXXX
XAXXXXXX
XXKXXXXXX
XXXXXXXX
XXXXAXXXX
XXAXXKXXXX
XAXKXXXX
XXXXKXXX
XXXXKXXXX
XXXXXXXX
XXXXXXXX
XAXXXXKXX
XXXXXXXXK
KXXXXXXX
XXXXXKXXX

DIFFERENCE |

XXKXXKXXK
XAXXKXXKK
XXXXXXXX
AXXXXXXXX
XXXXXXXX
XXXXXXXX
KXKXKXKKK
XXXXXXXX
XXXXKKXX
XXXXXKXK
XXXKXKXXX
KXXXXAXK
XXXXXXKK
KXXXXKXK
KXXXKXXXK
KXKXXKXX,

XXXKKXXXXK |
XXXKKKXX |
XXXXXXXX |
XXKXXXKX |
KXXXXKXX |
XRAXAAXX |
XXXXXXXX |
KXRXXKXXK |
KAXKKKXX |
XXXXXXXX |
XXXKKXKXXK |
XXXXXKXX |
XXXXKKXXK |
XRXRKKXXK |
XAXKKKXK |
KAXKXXKXX |

Where:

REGID

Register A for display 2
Register X for display 3

Memory O for display 4
Memory 1 for display 5
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The formats of displays are similar except for the register identifier
at the left of each line.
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4,1.3 Initial Data Displays (DS,6-9)

Four displays are available for presenting initial data information. The
formats of the displays are similar except for the headings and the
identifiers at the left of each line. All values are in hexadecimal. One
such display is as follows:

| AO-AF INITIAL A AND X REGISTERS X0-XF |
| |
| REG-00 00000000 00000000 00000000 00000000 |
|REG-01 00000000 00000000 00000000 00000000 |
|REG-02 00000000 00000000 00000000 00000000
|REG-03 00000000 00000000 00000000 00000000 |
| REG-04 00000000 00000000 00000000 00000000 |
|REG-05 00000000 00000000 00000000 00000000 |
|REG-06 00000000 00000000 00000000 00000000 |
|REG-07 00000000 00000000 00000000 00000000 |
| REG-08 00000000 00000000 00000000 00000000 |
|REG-09 00000000 00000000 00000000 00000000 |
| REG-0A 00000000 00000000 00000000 00000000 |
| REG-0B 60000000 00000000 00000000 00000000 |
| REG-0C 00000000 00000000 00000000 00000000 |
| REG-0D 00000000 00000000 00000000 00000000 ]
| REG-0OE 00000000 00000000 00000000 00000000 |
| REG-OF 00000000 00000000 00000000 00000000 |

Other headings and identifiers:
INSTRUCTION LIST

INSTRO

INSTRF

INITIAL INPUT BUFFER
WORD O
WORD F

INITIAL OUTPUT BUFFER

WORD O

WORD F
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4,1.4 General Memory Display (DS,A)

The following display presents a requested portion of memory based on the PVA
in the left 48 bits of PW6. The default address in PW6 is the starting
address of the test section.

| RNG=B SEG=00C

I

|00000000 00000000 00000000 00000080 00000000 00000000
| 00000008 00000000 00000000 00000088 00000000 00000000
|00000010 00000000 00000000 00000090 00000000 00000000
| 00000018 00000000 00000000 00000098 00000000 00000000
[00000020 00000000 00000000 000000A0 00000000 00000000
00000028 00000000 00000000 000000A8 00000000 00000000
00000030 00000000 00000000 000000BO 00000000 00000000
| 00000038 00000000 00000000 000000B8 00000000 00000000
| 00000040 00000000 00000000 000000CO 00000000 00000000
| 00000048 00000000 00000000 000000C8 00000000 00000000
| 00000050 00000000 00000000 000000DO 00000000 00000000
| 00000058 00000000 00000000 000000D8 00000000 00000000
[ 00000060 00000000 00000000 000000EO 00000000 00000000
| 00000068 00000000 00000000 000000E8 00000000 00000000
| 00000070 00000000 00000000 000000FO0 00000000 00000000
| 00000078 00000000 00000000 000000F8 00000000 00000000

Where:

Each line contains: 32 bits of byte offset, 64 bits of data for that address,
16 bits of byte offset, and 64 bits of data for that address.

4.2 OPERATOR ENTRIES

4,2.1 Commands

The following RCT1 commands are provided:

Command Function

ADD,X,¥,... Add opcodes x,y,... to optional instruction list. Opcodes
00-FF are accepted.

DEL,X,¥,+ .. Delete opcodes x,y,... from optional instruction list.
Opcodes 00-FF are accepted. An asterisk (*) will delete all
opcodes.

P,x Skip forward to pass x. Values from O-FFFFFF are accepted.

L,x Set execution list length to x words. Values from 1-1F;¢

are accepted. Default=1F;¢.
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Command

DS,x

MSK

NMSK
TRM
NTRM
NORM
OMIT
SEL

PAD

NPAD

PURG

NPURG
R

S
(space)

LOOP

PITON

60469390 J

Function
Select Display x. Display selections are 0-9.

= Running display

Header/parameter display
A-register display

X-register display

First half of result memory buffer
Second half of result memory buffer
Initial A and X registers
Instruction list

Initial input memory buffer
Initial output memory buffer
General memory display

POO~NOOTOUDDWNEO

(T | I N [ A { O [N T |

Select floating point bits in user condition mask. Default =
set.

Deselect floating point bits in user condition mask.

Trim execution list to failing instruction. Default = set.
Deselect execution list trimming.

Test all instructions. Default = norm.

Omit optional instruction list opcodes from test list.

Test only optional instruction list opcodes.

Enable padding. After each loop through the purge counts, a
pad instruction will be inserted between the original set of
instructions.

Disable use of pad instructions.

Each set of random instructions will be run with purge
instructions in front of it.

Disable the use of purge instructions.
Restart with initial load parameters.
Stop test execution.

Continue test execution.

Machine executes continuously present instruction/operand set
(scope loop).

Enables running with small value in process interval timer
(PIT). Default = on.
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Command Function

PITOF Disables running with small value in PIT. PIT value is set to
FFFFFFFF1¢ for off-line, 7FFFFFFF1¢ for on-line and PW8 is
ignored.

PV,X Enter selected value into PIT. Default small PIT value = 256

microseconds (decimal). Input in decimal.

SITON Enables running with small value in system interval timer
(SIT). Default = on. Not valid on-line.

SITOF Disables running with small value in SIT. SIT value is set to
FFFFFFFF¢ for off-line and PW9 is ignored. Not valid
on-line.

Sv,X Enter selected value into SIT. Default small SIT value = 256
microseconds (decimal). Input in decimal.

SSM Same as LOOP command.

SSC/CST Set/clear stop-at-end-of-condition parameter bit.

SRC/CRC Set/clear repeat condition bit.

SST/CST Set/clear stop at end of test parameter bit.

SRT/CRT Set/clear repeat test parameter bit.

SSE/CSE Set/clear stop on error parameter bit.

SLE/CLE Set/clear log errors in day file.

Each command is checked for proper syntax and the parameters are compared to
limits prior to command execution. Refer to Error Messages for messages which
result from improper entry of these commands.

4.2.2 Running Procedures

e Load and Run RCT1
Type in the CMSE commands listed for the loading procedure or make a CMSE

command buffer of the commands and call the command buffer with a GO, xxxx;
where xxxx is the name of the command buffer.

e Change Test Parameters
Test parameters can be changed prior to starting RCT1 execution by using the
CMSE EC and/or EB commands, or at any time RCT1l is running or has stopped

using the RCT1 commands or the CMSE EC and/or EB commands.

When the stop for parameter bit is set, RCT1 stops before the first pass to
allow parameter changes. Entry of a space will resume RCT1 execution.
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Refer to Parameter Words for a list of RCT1 parameters. Refer to Operator
Entries for RCT1l keyboard commands required to change the parameters.

The parameter settings at the time RCT1l is initially loaded are saved and will

be reinstated whenever RCT1 is restarted by typing an R command.

e Stop on Error

Type in SSE to set the stop-on-error parameter bit. RCT will then stop
whenever an error is detected.

Type in CSE to clear the stop-on-error parameter bit. RCT1 will not stop when
errors are detected, but will increment the error count if errors are detected.

Type in a space to resume RCT1l execution whenever it is stopped.

¢ Loop on Failing Set of Instructions/Operands/Pad/Purge

After RCT1 has stopped on an error, entry of an SRC command will set the
repeat condition parameter bit. Entry of a space will cause RCT1l to execute
the set of instructions/operands/pad count/purge type for the failing pass
both with simulator execution and machine execution.

Type in CRC to clear the repeat test parameter bit.

Note that during repeat test operation, the error count will be incremented
whenever an error is detected.

e Scope Loop on a Failing Set of Instructions/Operands/Pad/Purge

After RCT1 has stopped on an error, type in an SRC command to set the repeat
condition parameter bit and then type in LOOP or SSM to set the scope loop
parameter. Press the space key and RCT1 will continually execute the failing
set of instructions/operands/pad count/purge type.

RCT1 does not communicate with the operator during scope loop mode.

For scope triggering, a scope loop sync instruction is executed just prior to
each machine execution of the instructions/ operands.

To remove RCT1 from scope loop mode and reinstate communication with the
operator, clear the CM word displayed in the scope loop message.

e Stop Test After Executing One Set of Random Instructions/ Operands

Type in the SST command to set the stopéat—end—of—test—parameter bit. RCT1
will stop after one pass of executing one set of random instructions/operands
and all pads/purges. Type a space to cause RCT1l to execute the next pass and

stop.

Type CST to clear the stop-at-end-of-test-parameter bit.
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e Stop Test After Executing One Type of ?urge/Pad Count

Type in SSC to set stop-at-end-of-condition parameter bit. RCT1 will stop
after executing the current random instruction set and the current pad count/
purge type.

Type in a space to execute next purge type/pad count set with same instruction
set.

CSC will clear bit and RCT1 will execute pads and purges without stopping
after each condition.

¢ Display Parameter or Error Information-

Type in DS,x to direct RCT1 to display one of numerous information messages.
Refer to Displays and to Operator Entries, paragraphs 4.1 and 4.2, for display
formats and for descriptions of the x parameter.

e Stop Test While It Is Executing

Type in an S to stop RCT1 execution of random instructioné/operands‘

Type in a space to resume execution.

4.3 NORMAL MESSAGES

None provided.

4.4 ERROR MESSAGES

RCT1 will display the following messages in the comment field of the header/
parameter display when an RCT1l command is entered incorrectly. Messages will
be cleared by entering a valid command.

Message Explanation

INVALID ENTRY RCT1 does not recognize the command entered.

INST LIST FULL
instruction buffer.

CANNOT TEST xx RCT1 cannot simulate the instruction identified by the

hexadecimal value xx.

|
|
I
I
The instructions added using the ADD command exceed the}
I
I
|
I
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SECTION I-3

RANDOM COMMAND TEST 2 - RCT2






RANDOM COMMAND TEST - RCT2 3

1 INTRODUCTION

RCT2 is a set of model independent random command tests which test BDP virtual
instructions. RCT2 uses fixed instruction sequences with random operands and
descriptors.

RCT2 resides on the Maintenance Software Library and is loaded by CMSE. The
load module includes the object code of the virtual level executive VEXC,
which is required to establish the CPU execution and environment and to
facilitate communication with CMSE.

The test interfaces with the user via the system display device and keyboard.

All necessary communication to control the test is via CMSE commands and
English language test directives.

2 REQUIREMENTS

2.1 HARDWARE

This test is intended for models 810, 815, 825, 830, 835, 840, 845, 850, 855,
860, and 990 computer systems.

In addition to hardware required for CMSE, RCT2 requires the following to
execute:

e 1 CPU

e 1 Megabyte of central memory
2.2 SOFTWARE
This test runs under control of the common maintenance software executive
(CMSE). Interfaces are handled by CMSE and the virtual level executive (VEXC).
2.3 ACCESSORIES

None required.
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2.4 CHARACTERISTICS

1. Program name RCT2

2. Size (source) 8,033(10) lines
3. Size (memory required) 36,700(16) bytes
4. Code type CPU

5. Run time (default) fod

6. Run time (quick look) N/A

7. Run time (all sections) X

8. Level of isolation detect only
9. Off-line test yes
10. Off-line system CMSE (MSL15X)
11. On-line system DVS-NOS/VE
12. Assembly language META
13. Source code maintenance Scu

3 OPERATIONAL PROCEDURE

3.1 RESTRICTIONS AND USER CAUTIONS

RCT2 is highly dependent on the correct execution of its instruction usage

set. Therefore, in a troubleshooting environment FCT2 and RCT1 must run
successfully before running RCT2.

3.2 LOADING PROCEDURE

RCT2 is assembled using the virtual machine assembler. The binary output is
linked to the assembled binary of VEXC to form the complete executable
module. It can then be written to disk using TDX.

Load the microcode before executing the test.

Command buffer RCT2x (where x is 1 for model 810/815/825/830, 2 for 835, 3 for
840/845/850/855/860 and 5 for 990) exists on the MSL15X tape to facilitate
loading and execution of this test. Before using this command buffer you may
have to modify it for your system. Display the command buffer using the CMSE
command buffer display commands or print the contents of the command buffer
using procedures provided in the Command Buffer Maintenance section of the
MSL15X Reference Manual. Then modify the command buffer as directed by
comments embedded in the command buffer. When you are satisfied that the
command buffer is set up properly, enter a GO,RCT2x command to execute it,
where x is the model dependent number from above.

Modified command buffers can be saved on a back-up tape for future use. Refer
to the Utilities section of the MSL15X Reference Manual for procedures.

The test executes upon completion of the RCT2 load phase. Parameter changes
can be made via the RCT2 command set or the CMSE commands, EC and EB. The
parameter area address will be displayed in word format during test
initialization.

*Runs until halted by the operator.
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3.3 PARAMETERS AND CONTROL WORDS

3.3.1 Parameters

Parameter bits can be altered by CMSE EC or EB commands or by RCT2 commands.
Refer to the MSL15X Reference Manual for descriptions of CMSE commands. Test
parameter words are located starting at central memory word address CC20(16).
RCT2 commands are described in detail under Operator Entries.

The following parameters are defined for RCT2. The CMSE or RCT2 command which
alters a parameter is indicated in parentheses.

Parameter Word O

Bit 63 Stop at end of test pass (SST/CST).

Bit 62 Stop at end of section (SSS/CSS). Cleared by default.

Bit 61 Not used.

Bit 60 Not used.

Bit 59 Stop on error (SSE/CSE). Set by default.

Bit 58 Log errors (SLE/CLE). Cleared by default.

Bit 57 Repeat test (SRT/CRT). Cleared by default.

Bit 56 Repeat section (SRS/CRS). Cleared by default.

Bits 54-55 Not used.

Bit 53 Scope mode (LOOP or SSM). Cleared by default.

Bit 52 Not used.

Bit 51 Bypass all messages (CMSE EC command). Cleared by default.
Bit 50 Display errors only (CMSE EC command). Cleared by default.
Bit 49 Initial stop for parameter entry. Set by default.

Bits 47-48 Not used.

Bit 46 On-line control (set only for on-line use, do not alter).
Bits 38-45 Not used.

Bit 37 Monitor bypass. Cleared by default.

Bit 36 Monitor default mode. Set by default.

Bits 0-35 Not used.
Parameter Word 1

Bits 0-63 Repeat Counter. Default value is 7FFF FFFF FFFF FFFF(16). The
test will repeat and decrement the count until it reaches zero
and will then exit to the end if the repeat parameter bit is not
set.

Parameter Word 2
Bits 60-63 Section Select Bits. Default value is FFFF(16); all sections

selected. Sections are numbered from right to left.
Bits 0-47 Not used.
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Parameter Word 3, 4 and 5
Bits 0-63 Not used.
Parameter Word 6
Bits 0-63 Display Control. This parameter selects displays and their
options; it is defaulted to display parameters when the test is
initialized. Refer to Operator Entries for further information

concerning display selection.

Parameter Word 7

Bits 0-63 Skip Pass Count. When starting the test this parameter may be
set to a specified pass count and the conditions normally
prevailing for that pass will occur on the first pass.

Parameter Word 8

Bits 32-63 PIT Value. This parameter determines the value entered into the
PIT initially and after it times out. The default is 512(10).

Parameter Word 9

Bits 32-63 SIT Value. This parameter determines the value entered into the
SIT initially and after it times out.

Parameter Words 10 and 11
Bits 0-63 Not used.
Parameter Word 12

Monitor Control Bits.

Bit 28 Run with repetative page faults, default=1l.
Bit 29 Run with cache purges, default=l.

Bit 30 Run with map purges, default=l.

Bit 31 Run with page faults, default=1.

Bits 32-63 Number of pages in working set, default=0D(16).
Parameter Word 13
Bits 0-63 Scope Loop Control. This parameter should be set with the LOOP
or SSM commands. Refer to Operator Entries for further
information.
Parameter Words 14 through 18
Bits 0-63 Not used.

Parameter Word 19

Bit 63 Pit Control. This parameter should be enabled/disabled with the
PITON/PITOF commands. Default is enabled.
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Parameter Word 20

Sit Control. This parameter should be enabled/disabled with the

SITON/SITOF commands. Default is enabled.

3.3.2 Control Words

Test control words are located starting at central memory word address

CC00(16).

Control Word
Control Word
Control Word
Control Word
Control Word
Control Word
Control Word

3.4 SECTION

Section
Number

CoO~NSOTOUD>WNHFO
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— Program identification
- System type

- Not used

Error count

~ Pass count

— Current section

— Not used

AU d>wWNHO
1

INDEX

Brief Description

BDP NUMBERIC SUM - OP 70

BDP NUMBERIC DIFFERENCE - OP 71
BDP NUMBERIC PRODUCT - OP 72

BDP NUMBERIC QUOTIENT - OP 73

BDP NUMBERIC SCALE - OP E4/E5

BDP NUMBERIC COMPARE - OP 74

BDP NUMBERIC MOVE - OP 75

BDP BYTE COMPARE - OP 77

BDP BYTE COMPARE COLLATED - OP E9
BDP BYTE SCAN - OP F3

BDP BYTE TRANSLATE - OP EB

BDP BYTE MOVE - OP 76

BDP BYTE EDIT - OP ED

BDP IMMEDIATE DATA MOVE - OP F9
BDP TMMEDIATE DATA COMPARE - OP FA
BDP TMMEDIATE DATA ADD - OP FB
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4 OPERATOR COMMUNICATION

4.1 DISPLAYS

All values shown in displays are in hexadecimal.

4.1.1 Running Display

During test execution, RCT2 presents a display similar to the following.

| RCT2 SS PC=000146 SECT=09 TE=0000 OPR SET=NUL |
| PIT - VALU=00000512 +INTRUPT=00000000 OCCURNCS=000 LOST=00000 |
| __SIT - VALU=00001024 LOST=00000 I

where:
(op) Operation
RU Running section/test
SE Stopped on error
SS Stopped at end of section
ST Stopped at end of test
SM Scope mode loop
LE Log error
RS Repeat section
RT Repeat test
PC Current pass count.
SECT Section executing.
TE Total errors (does not include SITS/PITS).
OPR SET The NUL entry indicates errors have not been detected for
set of commands and their operands.
PIT - VALUE Value loaded into PIT upon timeout.

any

— +INTRUPT Value of the PIT when the last false PIT interrupt occurred.

~ OCCURNS Number of occurences of false PIT interrupts.
- LOST Number of occasions when the PIT decremented through zero
without generating an interrupt.

SIT - VALUE Value loaded into SIT upon timeout.

- LOST Number of occasions when the SIT decremented through zero
without generating an interrupt.
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4,1.2 Set Parameters Display

When the CPU begins execution of RCT2, the foilowing parameter display is
presented.

|RCT2 - SET PARMS, WRD ADR=00CC20 85/07/31 -

|
|PRMO = 0000 0000 0800 4010 CONTROL/REPEAT/STOP BITS|
|PRM1 = 7FFF FFFF FFFF FFFF REPEAT COUNT |
|PRM2 = 0000 0000 0000 FFFF SECTION SELECT BITS |
|PRM3 = RESERVED |
|PRM4 = RESERVED |
|PRM5 = RESERVED |
|PRM6 = BOOA 0000 0000 0001 DISPLAY SELECT |
|PRM7 = 0000 0000 0000 0000 SKIP PASS COUNT |
|[PRM8 = 0000 0000 0000 0200 PIT VALUE |
|[PRM9 = 0000 0000 0000 0400 SIT VALUE |

The first line of this display gives the central memory word address of the
first parameter word (PRMO). Also provided is the revision date of the
version being used.

4.1.3 Error Running Display

When RCT2 detects an error, a message similar to that shown below is
displayed. Note that SIT and PIT faults will neither cause this display nor
cause an error stop.

This display is actually the Running Display with the addition of a fourth
line which indicates the type of BDP command that failed, its op code, and the
section number. The last entry on the first line of the display indicates
which set or sets of operands caused the failure. The set numbers may range
from 0 through 9 depending upon which test section is involved.

To view the failing operands or results, the operator may employ a display
command which requires the use of the appropriate set number. See Operator
Entries for further information.

RCT2 SE PC=000146 SECT=09 TE=0001 OPR SET=1,2
PIT - VALU=00000512 +INTRUPT=00000000 OCCURNCS=000 LOST=00000
SIT - VALU=00001024 LOST=00000

SECT 9 — BDP BYTE SCAN - OP F3

4.1.4 Section List Display

A display of the sections executed by RCT2 is shown below. With the exception
of section 4 which tests the BDP Scale commands SCLN (op code E4) and SCLR (op
code E5), each section tests a single command type. Depending on the section
number, a group of 1, 3, 6, 7, or 10 commands are executed sequentially with
their random operands. Each command and its operands are referred to as a set.
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The instruction list defines the range of set numbers for each command type or
section number.

| SEC 0 - BDP NUMBERIC SUM - OP 70 SETS 0-9 |
| SEC 1 - BDP NUMBERIC DIFFERENCE - OP 71 SETS 0-9 |
| SEC 2 - BDP NUMBERIC PRODUCT - OP 72 SETS 0-9 |
| SEC 3 - BDP NUMBERIC QUOTIENT - OP 73 SETS 0-9 |
| SEC 4 - BDP NUMBERIC SCALE — OP E4/ES SETS 0-9 |
| SEC 5 - BDP NUMBERIC COMPARE — OP 74 SETS 0-9 |
| SEC 6 - BDP NUMBERIC MOVE - OP 75 SETS 0-9 |
| SEC 7 - BDP BYTE COMPARE - OP 77 SETS 0-5 |
| SEC 8 - BDP BYTE COMPARE COLLATED - OP E9 SETS 0-2 |
| SEC 9 -~ BDP BYTE SCAN - OP F3 SETS 0-2 |
| SEC 10 - BDP BYTE TRANSLATE - OP EB SET O 1
| SEC 11 - BDP BYTE MOVE - OP 76 SET © |
| SEC 12 - BDP BYTE EDIT - OP ED SET 0 |
| SEC 13 - BDP IMMEDIATE DATA MOVE - OP F9 SETS 0-9 |
| SEC 14 - BDP IMMEDIATE DATA COMPARE - OP FA SETS 0-6 |
|_SEC 15 - BDP IMMEDIATE DATA ADD — OP FB SETS 0-9 |

4,1.5 Help Display

The RCT2 Help display provides a complete list of all operator entered
commands which are decoded and acted upon by RCT2.

RCT2 COMMANDS

REFER TO THE RUNNING DISPLAY FOR
THE FAILING SET NUMBER.

A VALUE OF 1 OR 2 SELECTS THE FIRST
OR SECOND HALF OF THE DISPLAY.

I |
| S - STOP TEST P,XXXXXX - SET SKIP PASS COUNT(10) |
| C OR SPACE - CONTINUE PV,XXXXXXXX - SET PIT VALUE(10) |
| ¢ - RESTART TEST PV,XXXXXXXX - SET PIT VALUE(10) |
| PITON - ENABLE PITS DISPLAY SELECTIONS ]
| PITOF - DISABLE PITS DS, RUNNING |
| SITON - ENABLE SITS DS, PARAMET |
| SITOF - DISABLE SITS DS, SECTION |
| SST/CST - STOP END TEST DS,MEMORY , RING, SEGMENT , BYTE |
| SSs/CSS - STOP END SECTN DS,RESULTS,SET,HALF SEE NOTES |
| SSE/CSE - STOP ON ERROR DS ,OPERAND, SET ,HALF SEE NOTES |
| SLE/CLE - LOG ERRORS DS, INSTRUC |
| LOOP — SET SCOPE MODE DS,HELP |
| SRT/CRT - REPEAT TEST |
| SRS/CRS — REPEAT SECTION NOTES |
I I
| |
I |
| I
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4.1.6 Memory Display

The memory display provides a display of two blocks of 16 CM words set side by
side. Each block consists of three columns, the first of which is the BN
field of the PVA. The two adjacent columns are the contents of the PVA. A
header at the top of the display provides the corresponding ring and segment
numbers for all 32 words of data.

If the display is selected without specifying the ring, segment, and byte

number, then the machine instruction list is displayed using default values.
This pertains only to the first use after the test is initiated.

4.1.7 1Instruction List Display

The instruction list display shows the format and content of the fields of the
BDP command and its descriptor. One line of data is given for each of up to
ten sets of commands and descriptors.

The display below is for section 9 which has sets 0, 1, and 2. Note that, if
the command uses only one descriptor, one descriptor field is blank.

| SscCNB,XO AK,X1,AI,D |
l I
| SET COMMAND DESCRIPT J DESCRIPT K |
| OPJKID FTL Q FTL Q |
I |
| o F3 4 8 3 AlO 0 0 36 0710 |
| 1 F3 4 8 3 A30 0 0 36 0710 |
| 2 F3 4 8 3 810 0 0 36 0710 |

This display is generated from the actual machine list. It omits commands in
the list which save result data or perform other housekeeping functions.
Generally there are one or two commands before or after each BDP command in
the list.

4.1.8 Results Display

The results display provides hex data in three columns with the headings
EXPECTED, ACTUAL, and DIFFERENCE. The first line gives the name of the
display and the selected operand set number.

The data displayed is for the currently active section. The number of data
bytes displayed in each column is dependent upon the section or command being
tested; generally 256 bytes are displayed for byte type commands and 40 for
others. Also, note that because of the maximum lengths specified by the
different data types and the random length specified within these limits, the
number of active bytes is usually less than the number displayed. For some
commands, such as compares, the expected and actual results are contained in a
register and therefore, only eight bytes may be displayed. For those sections
where 256 bytes are used, the display is provided in a first and second half
selectable by the operator.
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4,1.9 Operand Display

The operand display provides hex data in either 'two or three columns. The
first line gives the name of the display and the selected operand set number.
The data displayed is for the currently active section.

The headers for each column are dependent upon the type of BDP command being

tested.

each section in the following list.

The command mnemonic and headers for each column are specified for

SECTION INSTRUCTION COLUMN 1 COLUMN 2 COLUMN 3
0 ADDN SOURCE DESTINATN-INIT DESTINATN-FINAL
1 SUBN SOURCE DESTINATN-INIT DESTINATN-FINAL
2 MULN SOURCE DESTINATN-INIT DESTINATN-FINAL
3 DIVN SOURCE DESTINATN-INIT DESTINATN-FINAL
4 SCLN/R SOURCE DESTINATN-FINAL NUL
5 CMPN SOURCE DESTINATION X1R RESULT
6 MOVN SOURCE DESTINATION NUL
7 CMPB SOURCE DESTINATION XOR/X1R RESULT
8 CMPC SOURCE DESTINATION TRANSLATE TABLE
9 SCNB BIT ARRAY DESTINATION KOR/X1R RESULT
10 TRANB SOURCE TRANSLATE TABLE DESTINATION
11 MOVB SOURCE DESTINATION NUL
12 EDIT SOURCE EDIT MASK DESTINATION
13 MOVI IMMEDIATE DATA DESTINATION NUL
14 CMPI IMMEDIATE DATA DESTINATION X1R RESULT
15 ADDI IMMEDIATE DATA DESTINATION-INIT DESTINATION FIN

Comments concerning the number of bytes displayed for each column in the
results display also apply to the operand display. The bit array used by the
SCNB command in section 9 is displayed as an array of 16 by 16 bits rather
than as 32 hex bytes. The array is complete on the first half of the display
and is repeated on the second half.

4.2 OPERATOR ENTRIES

4.2.1 Commands

The following RCT2 commands are provided:

Command Function
P, xxxxxx Skip pass count. Allows test to skip forward a specified
count prior to test execution. Parameter x equals the
specified pass count and is entered into PW7.
R Restart test with initial parameter settings.
S Stop test execution.
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(space) Start/continue test execution.

LOOP OR SSM Set scope loop; causes test to continuously execute
instructions/operands in Section. Before entering the scope
loop, the operator is shown how to regain control from the
scope loop.

SST/CST Set/clear stop at end of test parameter bit.

SRT/CRT Set/clear repeat test parameter bit.

SSE/CSE Set/clear stop on error parameter bit.

SRS/CRS Set/clear repeat section parameter bit.

SLE/CLE Set/clear log errors parameter bit.

PITON Enables operation of the PIT. Parameter word 19 is set
non-zero.

PITOF Disables operation of the PIT. Parameter word 19 is set to
zero.

SITON Enables operation of the SIT. Parameter word 20 is set
non-zero.

SITOF Disables operation of the SIT. Parameter word 20 is set to
zero.

PV, XXXXXXXX Sets the specified value into Parameter word 8 to define the

required PIT value.
SV, XXXXXXXX Sets the specified value into Parameter word 9 to define the
required SIT value.
NOTE
The keyboard entry for any display (DS) command may
be simplified by omitting the bracketed characters.
DS,RU[NNING] Selects the running display.
DS,P[ARAMET] Selects the parameter display.
DS,S[ECTION] Selects the section list display.
DS,M[EMORY] Ring, segment, byte.
Selects the memory display. Either the '"ring" parameter or
both the "ring"” and "segment" parameter or the "ring" and
"segment” and "byte" parameters may be omitted. Default or

previously entered values will be used. Only hex values are
accepted.
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RCT2 has three segments (not including VEXC) which are as

follows:

PARAMS Ring = B Segment = C
Includes parameters, messages and displays.

BINDING Ring = B Segment = 9

TESTCODE Ring = B Segment = A

Includes data, literals, and all executable code.

Refer to microfiche of the RCT2 listing to obtain byte number
data for the BYTE parameters.

DS,O0[PERAND], . This command selects a display of the operands for the

set, half currently active section. The use of "set" and "half"
parameters is the same as for the RESULTS display described
below.

DS, I[NSTRUC] This command selects and displays the BDP commands in the
instruction list for the currently active section. One BDP
command only occurs for each set. Commands other than BDP
commands are not displayed. See the description of the
Instruction List Display for additional details.

DS,H[ELP] This command selects a display which shows the format of all
keyboard entries which are decoded and acted upon by RCT2.

DS,RE[SULTS], This command selects the results display for the currently

set, half active section. The "set" parameter may have a value of 0
through 9 or may be omitted. When an error has occurred the
operator would normally check the results for each failing set
which is listed at the end of the first line of the running
display. The "set"™ parameter must be included if the "half"
parameter is to be employed.

The "half" parameter should only be used for sections 7
through 12 where there is insufficient space for all data on
one display. The "half"” parameter can be omitted for the
first half, A value of 2 must be specified for the second
half.

4.2.2 Running Procedures

e Load and Execute RCT2

The command buffer for RCT2 on the MSL should be employed to load and execute
the test. The required command buffer will have a name of 5 to 7 characters
in length. The first 4 characters will be "RCT2". Use the CMSE command AG to
examine the list of available command buffers. It is recommended that the
CMSE command AE be used to examine the selected buffer for any informative
messages that it may contain., Use the command GO,xxxxx (where xxxxx is the
command buffer name) to initiate execution.
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e Change Test Parameters

Parameter word O is defaulted to cause a stop prior to commencing execution so
that parameter changes can be made. All parameters may be changed while the
test is stopped or during execution except for monitor control (parameter word
12). This parameter may be altered only with an EC command entered in the

command buffer prior to point where the processor is dead-started by the CMSE
DK command.

If it is desired to have the test commence execution without a parameter stop,
add an entry in the command buffer for parameter word 0. This entry should be

set so that bit 49 is clear. Note that such an entry may already exist in the
command buffer for some systems.

Refer to Parameter Words for a list of RCT2 parameters. Refer to Operator
Entries for RCT2 keyboard commands required to change the parameters. The
parameter settings at the time RCT2 is initially started (DK in command

buffer) are saved and reinstated whenever RCT2 is restarted by typing an R
command.

® Scope Loop

A scope loop may be set up for any section of RCT2. If the test is stopped on
an error (SE) or stopped at the end of a section (SS8), the LOOP or SSM command
may be entered to set the scope mode. Use of the space bar allows the test to
resume the scope loop after a stopped condition.

Just prior to entering the loop, the scope mode flag (SM) will be set on the
running display and an additional line will be displayed:

LOOPING - TO REGAIN CONTROL ENTER EC,XXXX,0
Execution of this command allows the test to exit the loop and stop. If the
error is persistent, and stop-on-error is set, the test will halt with the SE
flag set. If the error was not detected on last loop, the test is pre-
conditioned to stop with the SS flag set even though there is no stop set for
end of section.
The LOOP or SSM command must be re-issued to re-enter the scope loop. The SRS

(set repeat section) command is not required to cause the test to enter the
scope loop.

4.3 NORMAL MESSAGES

None provided.
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4.4 ERROR MESSAGES

When RCT2 receives an improperly formatted command, it displays one of the
following messages.

Message
INVALID ENTRY

Explanation

RCT2 does not recognize the command entered. Entry
of a valid command clears the message.

BAD DISPLAY NAME The display name which is the first parameter of the

display command (DS) was not recognized by the test.

Refer to the list of commands in the Operator Entries
Section.
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SECTION I-4

FIXED OPERAND COMMAND TESTS - FCT1,2,3,5






FIXED OPERAND COMMAND TESTS - FCT1,2,3,5 4

1 INTRODUCTION

FCT1,2,3, and 5 tests detect failures within the processor at the instruction
level.

FCT1 is an IOU based test which briefly tests every instruction to ensure that
it will not hang up any of the following CPU based tests. Some testing of the
usage set instructions (for FCT3) has been included in FCT1 rather than in
FCT2.

FCT2 is a CPU-based test which uses the inverted pyramid form of testing to
check the usage set for FCT3 (and for other instruction level tests such as
the random command test RCT1). The list of instructions in the usage set
exactly matches the list of instructions tested in FCT2. See FCT2 Section
Descriptions, later in this document.

FCT3 is a CPU-based, fixed operand test. Most of the testing that is done by
the FCT, is done in FCT3. The implementation of this test is based on the
concept of a usage set (a small group of machine instructions in which the
bulk of the test's object code is implemented). These instructions test the
entire instruction set.

FCTS5 is an IOU-based test for those instructions and portions of instructions
which cannot be tested by a CPU-based test.

The fixed operands command tests consist of nearly 400 test sections, divided
into ten tests (FCTl, FCT2, FCT5, and seven tests that comprise FCT3). FCT is
divided this way to allow for flexibility in test sequencing, variations in
testing technique, and differences in maintenance requirements.

Within each test there is one section for each instruction that is tested.
Note that any one test does not necessarily test all instructions, and that
any one test does not always contain a complete test for a given instruction.
The testing of each instruction has been partitioned in a manner best suited
to that individual instruction.

The test sections are broken down into subsections, each of which tests a
given feature of that instruction.

Within the subsection each data pattern used (to test a feature), is assigned
to a different condition. In FCT2 and FCT3, where the test uses the elements
of a data pattern table as test operands, the index into the table is
displayed as the loop index. When more than one data pattern table is used
simultaneously by a given condition, all active loop indexes are displayed
(one per table, up to three). Sometimes, when the required test data is a
simple count, the loop index itself is used as the test data.
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To further explain the relationship between a condition and the loop indexes,
the following example is given., In FCT3 there is a section to test an ADD
instruction. A subsection is used to check carry propagation. A condition is
assigned to the case where Xk contains a propagating one's pattern and Xj
contains a sliding one's pattern. Two loop indexes are displayed, one giving
the index into each pattern table. To assist the test user, the index value
generally indicates the bit number being tested. (In the ADD instruction
example, if loop 1 equals 16, bits 0 through 16 of the propagating pattern are
set. If loop 2 equals 56, bit 56 of the sliding 1 pattern is set.) The user
can determine how the loop indexes are being used by either stepping through
the test a condition at a time, or by referring to the listings. It must be

noted that the user can always fully understand the error messages without
und er stand ing how the loops are being used.
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2 REQUIREMENTS

This section contains the hardware and software requirements for execution and
continuation.

2.1 HARDWARE
These tests are intended for models 810, 815, 825, 830, 835, 840, 845, 850,

860, and 990 computer systems.

Hardware Required to Run Test

In addition to requirements to run CMSE, FCT tests require the following:

e 1 CPU
e 1 Megabyte of central memory
e 1 PP

2.2 SOFTWARE

This product executes under the control of, and using the facilities of, the
Common Maintenance Software Executive (CMSE), for MSL15X. FCT3 also incorpor-
ates the virtual level executive (VLEX), and FCT1 and 5 require the instruction
level test controller (ITC). Portions of the Diagnostic Executive (DEX) are
compiled with, and are a part of the ITC object code.

2.3 ACCESSORIES

Microfiche of listings and test case descriptions.

2.4 CHARACTERISTICS

1. Program name FCT1,2,3,5
2. Size (source) (see table 4-1) 250,000

3. Size (memory required) (see table 4-1) 1MB

4. Code type PP, CP code

5. Run time (default) (see table 4-1)
6. Run time (quick look) (see table 4-1)
7. Run time (all sections) (see table 4-1)

8. Level of isolation detect only

9, O0Off-line test yes
10, Off-line system CMSE (MSL15X)

11. Resident during execution : PP, CP
12, Assembly language PP_Compass, META
13. Source code maintenance ASCII-MODIFY, UPDATE
14. Uses maintenance channel yes
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TABLE

4-1, FCT1,2,3,5 SIZES AND TIMES

Approximate Run Time

| I I

| | size Size | (in seconds)

| TOTALS | (Source) | Memory Required | for model

I I I | 835/840/845

| l | 810/815/825/830 | 850/855/860

| | | |

| | | l I

| FCT1 - CP | 42,000 | 1MB | 120 | 114

| - I0U | 5,000 | 4096 | |

| | | | |

| | | | |

| FcT2 -cP | 17,000 | 1MB | 23 | 20

I | | | - |

| | | i |

| | | | |

| I | | |

| FCT3 - CP | 166,000 | 1MB | Times | Times

= : l = Unavailable | Unavailable
I

I | | | |

| | | | |

| FCTS - CP | 13,000 | 1MB | 32 | 17

| -I0ou | 5,000 | 4096 | |

| | | | |
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3 OPERATIONAL PROCEDURE

FCT tests may be run in one of the following sequences:

FCT1 FCT1 FCT1
FCT2 FCT5 FCT2
FCT3 FCT2 FCT5
FCTS FCT3 FCT3

The order is specified to minimize the amount of hardware that is used before

it is tested. Running the tests out of order may cause error messages which
describe the problem incorrectly.

3.7 RESTRICTIONS AND USER CAUTIONS

PSM and PTL Masks

FCT3 is coded with the values for the page size mask (PSM) and for the page
table length (PTL) specified at assembly time. These values are used
throughout the test and cannot be altered during linking, loading or

execution, thereby limiting testing of the TPAGE, LPAGE and PURGE instructions
to cases using the given values for these masks.

Real/Virtual Memory Addressing Modes

FCT is a virtual level test. However, it is possible to run some sections in
real memory addressing mode as well as in the normal virtual mode.

FCT2 and FCT3 can only run in virtual mode. FCT1 and FCT5 can run most
sections in both modes. The sections of FCT which require virtual addressing
mode are listed in the table below. All sections or subsections which are not
listed can run both addressing modes.

Test Section  Subsection Opcode Ref No. Miemonic
FCT1 48 7 9y 037 BRXEQ

FCT1 58 all 2E 047 BRREL

FCT1 110 1,2,4 BO 116 CALLREL
FCT1 111 2,4 B5 15 CALLSEG
FCT1 112 all o4 M7 RETURN

FCT1 13 19 OE 130 CPYSX

FCT1 114 all 16 126 TPAGE

FCT1 115 all 17 127 LPAGE

FCT2 all _— - —

FCT3 all - —_ —_—

FCT5 1 all F 048 BRDIR

FCT5 2 all 05 138 PURGE (map)
FCT5 3 all 05 138 PURGE (cache)
FCT5 8 2,3,4 OE 130 CPYSX
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3.2 LOADING PROCEDURES

The first instructions given in the sections below for the loading of the FCTs
are general in nature and do not reflect the differences in loading that will
be required for different models.

Command buffers exist on the MSL 15X tape to facilitate loading and execution
of each test. (Refer to the table with each test for the names of command
buffers provided.) Before using a command buffer you may have to modify it
for your system. Display the command buffer using the CMSE command buffer
display commands or print the contents of the command buffer using procedures
provided in the Command Buffer Maintenance section of the MSL 15X Reference
Manual. Then modify the command buffer as directed by comments embedded in
the command buffer. When you are satisfied that the command buffer is set up
properly, enter a GO,xxxx command (where xxxx is the command buffer name) to
execute it.

Modified command buffers can be saved on a back-up tape for future use. Refer
to the Utilities section of the MSL 15X Reference Manual for procedures.

See sections 3.2 and 3.3 for information on DEC settings.

In general, the command buffers attempt to run the tests when the state of the
system is unknown (thus, a great deal of initialization), and assumes that no
other tests are running (otherwise, the initialization might interfere with
them).

3.2.1 Loading of FCT1

The version level is represented by a modification date for each section.
This date is formed in ASCII characters after the subsection table which
starts at 800;¢ word address. It is followed by the assembly date and the
copyright message. The product resides as a series of overlays on the
Maintenance Software Library (MSL).

Model Dependent Command Buffer Names

Test 810/815/ 840/845
Name 8257830 835 850/855/860
FCT1 FCT11 FCT12 FCT13

Please refer to MSL15X for a description of how to set up and use command
buffers. The version of ITC used by FCT1l is loaded from the file FCTITC.
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3.2.2 Loading of FCT2

The version number for FCT2 may be found with the copyright message, after the
parameter area. It is represented in ASCII characters.

The product resides as a single file on the Maintenance Software Library (MSL).

Model Dependent Command Buffer Names

Test 810/815/ ' 840/845
Name 825/830 35 850/855/860
FCT2 FCT21 FCT22 FCT23

Command buffers provided on the MSL for FCT2 execute a DK command which causes’
test execution to commence without a parameter stop. If parameter changes are
required, a modified command buffer without the DK command should be used.

This will allow the parameter display to appear on the screen. Parameters may
then be modified before the DK command is issued directly from the keyboard.

3.2.3 Loading Of FCT3

The product resides as a seven files on the Maintenance Software Library
(MSL). These seven files are: FT3GIOB, FT3GI1B, FT3GI2B, FT3GI3B, FT3FPB,
FT3BDPB, and FT3SYSB. The version number for FCT3 may be found with the
copyright message, after the control/parameter area which is at 1400,¢ word
address. It is represented with ASCII characters.

The sections in FCT3 are numbered in one sequence as if the test was one large
test and not seven parts. The sections in each part are listed in the
following table. The section enable bits must be set to enable only those
sections which exist in the part of FCT3 which is being run.

The file name for each part is different, and is given in the table below.

There are other optional differences related to parameter settings. The test
should be run with the processor in different states to ensure complete
testing. For example, FCT3 should be run in both job and monitor modes, with
and without cache, etc. Refer to MSL 15X Reference Manual for the modes of
the processor; and to FCT3 Parameter Words for bits which must be set to
correspond to the state of the machine. The command buffers suggested for
FCT3 do only a part of this, as listed in the following table.

Since it is important to run the system instructions in both job and monitor
modes, two command buffers are suggested to run FT3SYSB. The command sequence
given in this document causes the test to be run in job mode, and testing of
the external port is turned on. To modify the command sequence for monitor
mode, add: MC,A80,A40,34 and set the monitor mode bit in parameter word O.
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You should set up other testing situations by varying DEC and the FCT paramter
words. Keep in mind there are several bits in PARAMO which must be kept in
agreement with the setting of DEC bits. See FCT3 Parameter Words. Errors
will be reported if FCT3 tries to test disabled hardware.

The differences in the command buffers provided for running FCT3 are detailed
in the following table. The tests have alpha-numeric names of six characters.
The sixth is a model dependent number (shown by an asterisk below) with the
following meaning: Model 810/815/825/830 = 1, Model 835 = 2, Model 840/845/
850/855/860 = 3 |

Command Binary Sections Mode Instructions Tested
Buffer File Enabled

FT3G0O* FT3GIOB 0- 16 Job Part of General Instr.
FT3G1% FT3GI1B 17- 30 Job Part of General Instr.
FT3G2* FT3GI2B 31- 55 Job Part of General Instr.
FT3G3x% FT3GI3B 56- 75 Job Part of General Instr.
FT3FpP* FT3FPB 128-143 Job Floating Point Instr.
FT3BD* FT3BDPB 160-177 Job BDP Instructions
FT381% FT3SYSB 192-207 Job System Instructions
FT382% FT3SYSB 192-207 Mon. System Instructions

3.2.4 Loading Of FCTS

The version level is represented by a modification date for each section.
This date is formed in ASCII characters after the subsection table which
starts at 800,¢ word address. It is followed by the assembly date and the
copyright message. The product resides as a series of overlays on the
Maintenance Software Library (MSL).

Model Dependent Command Buffer Names

Test 810/815/ 840/845
Name 825/830 835 850/855/860
FCT5 FCT51 FCT52 FCT53

Execution of these commands causes default parameters to be used by the
Instruction Test Controller (ITC). The version of ITC used by FCT5 is loaded
from the file FCTITC. The program is set for FCT5 by storing the ASCII
representation of F5 into PP word 57g.

3.3 PARAMETERS AND CONTROL WORDS

3.3.1 Parameters

FCT1 and FCT5 Parameter Words

Parameter words control the execution of the test. These words are located at

PP locations 122g to 1l44g (directly following the control words).
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Parameter words can be set or cleared manually through the CHMSE commands such
as SSC or CSC. Refer to the MSL 15X Reference Manual. Also see section 4.2.1
for other commands that affect the parameter settings.

Word
Address Position
In Octal Tag Bit Octal/Hex * Meaninpg
122 PARAMO 63 0001/0001 * Stop at end of test
62 000270002 Stop at end of section
61 0004/0004 Stop at end of subsection
60 001070008 Stop at end of condition
59 0020/0010 * Stop on error
58 004070020 Log errors in dayfile
57 0100/0040 * Repeat test
56 020070080 Repeat section
55 040070100 Repeat subsection
54 1000/0200 Repeat condition
53 200070400 Scope mode N
52 4000/0800 Quick look (not used)
51 10000/1000 Bypass all messages
50 2000072000 Display only error messages
49 4000074000 Not used
48 100000/8000 * Accept CMSE parameter words(must be set)
123 PARAM1 63 0001/0001 Reserved
62 000270002 Reserved
61 000470004 Bypass parameter stop
60 0020/0010 Reserved
59 0040/0020 Reserved
58 010070040 Reserved
124 PARAM2 48-63 Repeat test count
125 PARAM3 63 0001/0001 * Test CPU O
62 0002/0002 * Test CPU 1
48-61 Reserved
126 PARAMS 48-63 Reserved

%X An asterisk in this column indicates that default is nonzero.
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Word

Address Position
In Octal Tag Bit Octal/Hex X Meaning -
127 PARAMS 48-63 * Sections 15-00 select **
130 PARAM6  48-63 * Sections 31-16 select *x
131 PARAM? 48-63 * Sections 47-32 gelect **
132 PARAMS 48-63 * Sections 63-48 select **
133 PARAM9 48-63 * Sections 79-64 select *x*
134 PARAM10 48-63 * Sections 95-80 select **
135 PARAM11l 48-63 * Sections 111-96 select **
136 PARAM12 48-63 * Sections 127-112 select **
137 PARAM13 48-63 * Sections 143-128 select %**
140 PARAM14 48-63 Reserved
141 PARAM1S 48-63 Reserved
142 PARAM16 48-63 * Delay count for processor hung (default
value is 20g)
143 PARAM17? 62 0002/0002 * Rnable PFS register operation
144 PARAM18 Reserved

FCT2 Parameter Words

Parameter words for FCT2 are located in central memory and can be set or
cleared manually through the CMSE commands, such as EB or EC. See paragraph
3.2.2 for additional information concerning parameter changes. The default
value of all parameter words is zero unless otherwise specified. Section 00
cannot be repeated after advancing beyond that section. This is because it is
checking the initial load of the exchange package. Section 00 is omitted when
repeat test is selected.

Word
Address Position
In Hex Tag Bit In Hex * Meaning
608 PARAM 0 00-53 Unused, reserved, or unimplemented
54 200 Repeat condition
55 100 Repeat subsection
56 80 Repeat section
57 40 * Repeat test
58 20 Log errors
59 10 * Stop on error
60 8 Stop at end of condition
61 4 Stop at end of subsection
62 2 Stop at end of section
63 1 * Stop at end of test
609 PARAM 1 00-63 Repeat count (test will repeat if
pass count is less than repeat count)
60A PARAM 2 00-63 * Section select for sections 63-00.

All sections set by default

X An asterisk in this column indicates that default is nonzero.
*%x All sections set by default.
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FCT3 Parameter Words

Parameter words control the execution of the test.

Parameter words can be set/cleared manually with the CMSE commands EB or EC.
NOTE

Unless otherwise specified below, all
parameter values are defaulted to 0.

Some parameter bits must be set to correspond to the state that the machine is
running in, or else false error reports will be produced. These are external
port connected, cache buffer enabled, map segment file enabled, and map page
file enabled. One parameter bit (test started in monitor mode) must

correspond to the mode that the test was started in, or else false errors may
result.

All parameters except quick look omit number, repeat count, stop at end of
loop level, and repeat loop level are controlled by the setting/clearing of
one bit, . The latter two require that the loop level desired (1, 2, or 3) be
entered numerically into the reserved space. For example, entering
0003020000000000¢¢ into PARAMO would specify a stop at the completion of

loop level 2, and to repeat loop level 3. The omit number mey be in the range
00-FFy¢, with progressively more test cases skipped as the number

increases. The repeat count is used as a 64-bit signed integer.

Word
Address Position
In Hex Tag Bit In Hex X  Meaning
1409 PARAM 0 00-07 FF00000000000000 * Quick look omit number
(default 20;¢)
08-15 FF000000000000 Repeat loop level
16-23 FF0000000000 Stop at end of loop level
24 8000000000 Omit all result checking,
25 4000000000 % Stop for operator request
26 2000000000 Exchange instruction use
allowed
27 1000000000 External port connected
28-31 Unused
32-39 » Reserved
40 800000 Map page buffer enabled
41 400000 Map segment buffer enabled
42 200000 Cache buffer enabled
43 100000 Test started in monitor mode
44-47 Unimplemented
48-49 Reserved

%X An asterisk in this column indicates that default is nonzero.
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140A

140B

140C

140D

140E

140F

50
51
52
53
54
55
56
57
58
59
60
61
62
63
PARAM 1 00-63

PARAM 2 00-63
PARAM 3 00-63
PARAM 4 00-63
PARAM 5 00-63
PARAM 6 00-58
59
60
61
62

63

2000

800
400
200
100
80
40
20

[
=N >0 O

Display only error messages
Unimplemented

" Quick look mode

Scope mode

Repeat condition

Repeat subsection

Repeat section

Repeat test

Log errors

Stop on error

Stop at end of condition
Stop at end of subsection
Stop at end of section

Stop at end of test

Repeat test count (test will
repeat if pass count is less
than repeat test count)
Section select 063-000
(default FFFFFFFFFFFFFFFFle)
Section select 127-064
(default 0000000000000FFF16)
Section select 191-128
(default O3FFFFOO0000FFFFq¢)
Section select 255-192
(default 000000000000FFFF;¢)
Unused

Reserved, must be set to zero
Executing on Model 840/845/850/
855/860, must be set
Executing on Model 835, must
be set

Executing on Model 810/815/
825/830, must be set
Reserved, must be set to zero

e g dre

The values for the parameter words 1 though 4 must be altered to account for

the separate binaries used to implement FCT3.

The

table below gives the values for these parameter words that may be set in
the command buffers used to load and execute the different binaries. The
significance of the command buffer names used below is explained in section

* An asterisk in this column indicates that default is nonzero.
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RECOMMENDED COMMAND

BUFFER NAME PARAM2 PARAM3 PARAM4 PARAMS
FT3GO* 1FFFF (] 0 0
FT3G1* 7FFE0000 () 0 0
FT3G2* OFFFFFF80000000 0 0 0
FT3G3* FF00000000000000 OFFF 0 0
FT3FP* 0 () OFFFF ()
FT3BD* 0 0  3BFFF00000000 0
FT3S1* 0 0 0  OFFFF
FT3S2% () 0 0  OFFFF

3.3.2 Control Words

FCT1 and FCTS Control Words

Control words are intended to identify a program and supply information to a
higher system or operator. They do not normally affect test execution. The
control words for FCT1 and FCT5 are located at PP locations 102g to 121g

and are as follows:

Tag Heaning

CwWo Program name (first 2 characters)
CWl Program name (last 2 characters)
CwW2 Program type

CHW3 Monitor ID word

CwWa Error code number 1

cuS Brror code number 2 (not implemented)
CW6 Pass counter

cH7 Current section counter

CwW8 Current subsection counter

CW9 Current condition counter

CW1l0 Current error counter

CWll Current CPU

FCT2 Control Words
Control words are intended to identify a program and supply information to a

higher system or operator. They do not normally affect test execution.
Control words are located beginning at central memory 600,¢ word address.

* An asterisk in this column indicates that default is nonzero.
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They are:

Word
Address
In Hex Tag

600 CWw O
601 CW 1
602 CW 2
603 CW 3
604 CW 4
605 CW 5
606 CW 6
607 cw 7

Bit

Position
In Hex

00-63
00-15

16-31

32-47

48-63

00-31

32-63

00-63

00-63

00-63

00-63
00-63

FCT3 Control Words

FFFF000000000000

FFFF00000000

FFFF0000

1%

*

Meaning

Test name FCT2 (in ASCII code)
2A003¢4, models 810, 815, 825,
830, 835, 840, 845, 850, 855,
and 860 are supported.

CCF8,y¢, indicates
configurations and options
that the test may execute with.
FFFFyq, indicates that FCT2
may execute with all memory
size increments.

00004¢, reserved bits.

Error code 1, which is not
implemented.

Error code 2, which is not
implemented.

Error count.

Pass count.

Section number.

Subsection number.

Condition number.

Control words are intended to identify a program and supply information to a

higher system or operator.

They do not normally affect test execution.

Control words are located beginning at 130016 word address. They are:

Word
Address
In Hex Tag

1400 CW O
1401 CW 1

Bit

0-63
0-15

(o =]

16-31

32-47

48-63

Position
In Hex

FFFF000000000000

FFFF00000000

FFFF0000

| %

Meaning

Test name FCT3 (in ASCII code)
2A004¢, models 810, 815, 825,
830, 835, 840, 845, 850, 855,
and 860 are supported.

CCF83¢, indicates
configurations and options
that the test may execute with.
FFFF1¢, indicates that FCT3
may execute with all memory
size increments.

000044, reserved bits.

* An asterisk in this column indicates that default is nonzero.
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1402 CW 2 00-31 Error code 1, which is not

implemented.
32-63 "Error code 2, which is not
implemented.
1403 CW 3 00-63 Error count.
1404 CW 4 00-63 Pass count.
1405 W5 00-63 Section number.
1406 CW 6 00-63 Subsection number.
1407 W 7 00-63 Condition number.
1408 CW 8 00-15 FFFF 000000000000 Loop 1 count,
: : 16-31 FFFF00000000 Loop 2 count.
32-47 FFFF 0000 Loop 3 count.
48-55 Unused.
56-63 FF Currently active loop level.

3.3.3 Data Patterns

In the descriptions of the testing that is done by each test section (see Test
Sections) there are references to the data patterns which are being used.
These patterns are too large to be included in this document but are listed
below for reference. In some cases the name of the table will fully define
the contents of the table. The data patterns can be seen in the listings for
each test. Each section can contain its own specialized data tables, but in
FCT2 and FCT3, commonly used data has been grouped together. For FCT2 see the
listing for section zero, S00., For FCT3 see the listing titled FCT3 PAT,
Defined Data Patterns.

The intent behind the other names and terms found in the section descriptions,
whose meanings are not self evident, can be obtained fram the listing for the
given section.

Test . Pattern Contents

FCT2 PROPO Propagating zeros, right to left
ZERGS Word of zeros
PROP 1 Propagating ones, right to left
ONES . Word with all bits set

PRMPAT Primary pattern. See listing
SLIDEO Sliding zero, right to left
SLIDE1 Sliding one, right to left
STDNOT Complement of STDPAT

STDPAT Standard pattern. See listing

COUNT Count from 0 to 40

PAT 24 Patterns for section 24

v36Z Pattern for section 36

V36F Pattern for section 36

V36A Patterns for sections 36 and 37
V36B Patterns for sections 36 and 37
V37X Patterns for section 37

ISOMP1 Patterns for sections 46 and 47
ISOMP2 Patterns for sections 46 and 47
DATA3C Patterns for section 47
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FCT3

STDPAT
STDPT_T7F
COMSTD
BRDATA

B ITMASK
PRMPAT
COUNT
PROGAT1A
PROGAT 1
LBIT_SET
PROGATO
RBIT_SET
ASTDPAT
SLIDEO
SLIDE1
PACKDECI
UNPKDECI

Standard pattern.

See listing

"TF7F...TF' pattern in STDPAT
Complement of STDPAT
Data patterns for branch testing

Masking patterns
Primary pattern.

See listing

Count pattern from 0 to 40

Propagating ones, left to right

Propagating ones, left to right

Word with bits 0 to 31 set

Propagating zeros, left to right

Word with bits 32 to 63 set

STDPAT modified for A register use

Sliding zero, left to right

Sliding one, left to right

Packed decimal count, 00 to 99 then 00 to 09
Unpacked decimal count, 00 to 99 then 00 to 08

3.4 TEST AND SECTION INDEX

3.4.1 FCT1 Test Sections
Sect Tag Instruction Ref Remar ks
Mnemonic Op Code

0 F100 HALT 00 121
1 F13D ENTP 3D 057
2 F13E ENTN 3E 058
3 F11F ENTO,ENTZ,ENTS 1F 061
4 F139 ENIX 39 164
5 F13F  ENTL 3F 060
6 F187 ENIC 87 165
7 F18D ENTE 8D 059
8 F1B3 ENTA B3 168
9 F11E MARK 1E 145
10 F126 MULX 26 o2y
11 F1B2 MULXQ B2 168
12 F122 MULR 22 032
13 F18C MULRQ 8C 033
14 F127 DIWX 27 025
15 F123 DIW 23 034
16 F109 CPYAA 09 051
17 F10D CPYXX (0))) 049
18 F10B CPYAX 0] 050
19 F10A CPYXA 0A 052
20 F10C CPYRR oc 053
21 F118 IORX 18 065
22 F119 XORX 19 066
23 F11A  ANDX 1A 067
24 F11B NOT X 1B 068
25 F11C INHX 1Cc 069
26 F124  ADDX 24 022
27 F120 ADDR 20 027
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Sect Tag Instruction Ref Remarks

Mnemonic Op Code
28 F110 INCX 10 166
29 F18B ADDXQ 8B 143
30 F128 INCR 28 29
31 F125 SUBX 25 023
32 F121 SUBR 21 030
33 F111 DECX 1 167
34 F129 DECR 29 031

35 F12D CMPX
36 F12C CMPR

035
036

2D
2c
37 F18f ADDRQ 8A (12X;]
38 F1A8 SHFC A8 062
39 F18E ADDAQ 8E o5l
40 F18 ADDPXQ 8F 055
41 F12A  ADDAX 2A 056
42 F1AT7 ADDAD AT 161
43 F1A9 SHFX A9 063
44 F1AA  SHFR AA 064
45 F1AC  ISOM AC 070
46 F1AD ISOB AD 071
47 F1AE  INSB AE 072
48 F194 BRXEQ 94 037
49 F1%  BRXNE % 038
50 F196 BRXGT 96 039
51 F197 BRXGE 97 040
52 F190 BRREQ 90 041
53 F191 BRRNE 91 o042
54 F192 BRRGT 92 043
55 F193 BRRGE 93 o4y
56 F19C BRINC 9C 045
57 F19D BRSEG 9 046
58 F12E BRREL 2k 047
59 F188 LBIT 88 014
60 F1A2 LXI A2 005
61 F18 LX & 006
62 F1DO LBYTS,S DO-7 001
63 F1A0 LAI . A0 016
64 F184 LA 8i 017
65 F18  LMULT 80 020
66 F186 LBYTP,J 86 013
67 F1A4 LBYT,XO Al 009
68 F183 SX 83 008
69 F1A1 SAI A1 018
70 F1A3 SXI A3 007
71 F181  SMULT 81 021
72 F189 SBIT 89 015
73 F185 SA & 019
74 F1ID8  SBYTS,S D8-F 003
75 F1A5  SBYT, X0 A5 011
76 F13A4 CNIF 34 097
77 F13B  CNI 3B 098
78 F130 ADIF 30 099
79 F131  SUBF 31 100
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Sect Tag Instruction Ref Remarks

Mnemonic Op Code

80 F134  ADDD 34 105
81 F135 SUBD 35 106
82 F132 MULF 32 103
83 F136 MULD 36 107
84 F133 DIVF 33 104
85 F137 DIVD 37 108
86 F13C CMPF 3C 114
87 F198 BRFEQ 98 109
88 F199 BRFNE 99 110
89 F19A BRFGT 9A 111
90 F19B BRFGE 9B 112
91 F19E BROVR,UND, INF 9E 113
92 UNUSED SECTION (CALDF DELETED)

93 Fl176 MOVB 76 089
94 F1EB TRANS EB 088
95 F177 CMPB 77 084
96 F1E9 CMPC E9 085
97 F1ED EDIT ED 091
98 F1F3 SCNB F3 086
99 F1F9 MOVI F9 154
100 F1lFA CMPI FA 155
101 F1FB ADDI FB 156
102 F170 ADDN 70 074
103 F171 SUBN 71 075
104 Fl72 MULN 72 076
105 F173 DIVN 73 077
106 F1lE4 SCLN E4 078
107 F1lES SCLR E5 079
108 F1l75 MOVN 75 092
109 Fl174 CMPN 74 083
110 F1BO CALLREL BO 116
111 F1BS CALLSEG B5 115
112 F104  RETURN 04 117
113 F1l0E CPYSX OE 130
114 F1l1e6 TPAGE 16 126
115 F1l17 LPAGE 17 127
116 F1lOF CPYXS OF 131
117 F12F BRDIR 2F 048
118 F1.02 EXCHANGE 02 120
119 F106 POP 06 118
120 F1l08 CPYTX 08 132
121 Fll4 LBSET 14 124
122 F1B1 KEYPOINT Bl 136
123 F1l9F BRCR 9F 134
124 F1B4 CMPXA B4 125
125 F103 INTRUPT 03 122
126 F1l05 PURGE 05 138
127 F1CO EXECUTE Cco-7 139
128 FI1BE RESERVED BE 170
129 F1BF RESERVED BF 171
130 FlUIl UNIMPLEM. *k —_—
131 F101 SYNC (1)1 194
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3.4,2 FCT2 Test Sections

Sect Tag Instruction Ref Remar ks
Mnemonic O Code
0 S00 BRXEQ 9y 037 Partially tests BRXEQ instruction;

tests that X registers contain all
zeros. G(annot be rerun once X
registers equal zero; tested
further in section 11.

1 S01 ENTE & 059 Tests ENTE instruction and
partially tests ability of X
registers to hold patterns.

2 S02 ENTS 1F 061 Tests ENTS instruction and
partially tests ability of X
registers to hold patterns,

3 S03 CPYRR oc 053

y S04 CPYXX oD 049

5 S05 ENTL ¥ 060

6 S06 ENTP 3D 067

T S07 ENTN 3E 058

8 S08 SHFC A8 062 Tests SHFC instruction and
partially tests ability of X
registers to hold patterns.

9 S09 SHFX A9 063 Tests SHFX instruction and
partially tests ability of X
registers to hold patterns.

10 S10 SHFR AA oo64

11 S11 BRXEQ 94 037 Further tests the BRXEQ in-
struction begun in section 0.

12 S12 BRXNE 9% 038

13 S13 BRXGT % 039

14  S14 BRXGE 97 ou0

15 S15 BRREQ Q0 ou1

16 S16 BRRNE 91 oy2

17 ST BRRGT 92 o043

18 S18 BRRGE 93 o4y

19 S19 BRREL ZE o47

20 S20 BRINC 9C 045

21 S21 CPYAX, XA 0B,0A 050,052 Tests CPYAX and CPYXA

instructions, Partially tests
ability of A registers to hold

patterns.

22 S22 CPYAA 09 051 Tests CPYAA instruction and

: partially tests ability of A

registers to hold patterns.

23 S23 ADDXQ 8B 143

24 S24 LXI A2 005

25 825 LX 82 006

26 S26 SXI A3 007

27 3827 SX 83 008

28 528 IORX 18 065

29 3829 ANDX 1A 067

30 S30 NOTX 1B 068

31 3831 XORX 19 066
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Sect Tag Instruction Ref Remarks
Mnemonic Op Code

32 S32 INHX 1C 069

33 S33 ADDX 24 022

34 S34 SUBX 25 023

35 S35 ADDAQ 8E o054

36 S36 LAI AQ 016

37 837 SAI A1 018

38 338 ADDPXRQ & 055

39 S39 BRDIR x 048

40 sS40 IBYTS,S DO-D7 001

L sy SBYTS, S D8-DF 003

42 Sy2 ADDR 20 027

43  S43 INCR 28 029

4y Syy SUBR 21 030

45  S45 DECR 29 031

46 Sué6 IS AC 070

47  S47 ISOB AD 071

48 S48 ENTX 39 164

49  S49 ENTC 87 165

50 S50 INCX 10 166

51 S51 DECX 1 167

52 852 ENTA B3 169

53 S53 CALLSEG B5 115

54 Ss54 CALLREL BO 116

55 855 RETURN 04 17

56 S56 CPYSX OE 130

57 S57 CPYXS oF 131

58 S58 BRCR oF 134 Tests BRCR instruction. Only
al teration of UCR bits and testing
of status of UCR bits is checked.
Use of this instruction in FCT
usage set requires following values
of k(4 LE KLE T7) or (C LE k LE F).

3.4.3 FCT3 Test Sections

Sect Tag Instruction Ref Remar ks

Mnemonic Op Code

0 REF 001 LBYTS DO-D7 001 Load bytes to Xk from (Aj)
displaced by D and indexed by (Xi)
right, length per S.

1 REF003  SBYTS D8-DF 003 Store bytes from Xk at (Aj)
displaced by D and indexed by (Xi)
right, length per S.

2 REFO05 LXI A2 005 load Xk from (Aj) displaced by 8%*D
and indexed by 8%(Xi) right.

3 REF006 LX 82 006 Load Xk from (Aj) displaced by 8¥Q.

y REF007 SXI A3 007 Store Xk at (Aj) displaced by 8%D
and indexed by 8%(Xi) right.

5 REFO08 SX 83 008 Store Xk at (Aj) displaced by 8¥Q.
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Sect Tag Instruction Ref Remarks
Mnemonic Op Code

6 REFO09  LBYT Ay 009 Load bytes to Xk from (Aj)
displaced by D and indexed by (Xi)
right, length per XO.

7 REF011  SBYT A5 011 Store bytes from Xk at (Aj)
displaced by D and indexed by (Xi)
right, length per XO.

8 REF013  LBYTP 86 013 Load bytes to Xk from (P) displaced
by Q, length per j.

9 REFO14 LBIT 88 o014 Load bit to Xk from (Aj) displaced
by Q and bit-indexed by (X0) right.

10 REF015 SBIT 89 015 Store bit from Xk from (Aj)
displaced by Q and bit-indexed by
(X0) right.

11 REF016  LAI AOQ 016 Load Ak from (Aj) displaced by D
and indexed by (Xi) right.

12 REFO017 1A 84 017 Load Ak from (Aj) displaced by Q.

13 REF018 SAlI A1 018 Store Ak at (Aj) displaced by D and
indexed by (Xi) right.

14 REFO19 A 85 019 Store Ak at (Aj) displaced by Q.

15 REF020 LMULT 80 020 Load multiple registers from (Aj)
displaced by 8%*Q, selectively per
(Xk) right.

16 REF 021 SMULT 81 021 Store multiple registers to (Aj)
displaced by 8%Q, selectively per
(Xk) right.

17 REF022  ADDX 24 022 Integer sum, (Xk) replaced by (Xk)
plus (XJ).

18 REF023 SUBX 25 023 Integer difference, (Xk) replaced
by (Xk) minus (XJj).

19 REFO024 MULX 26 024 Integer product, (Xk) replaced by
(Xk) times (XJ) .

20 REF025 DIVX 27 025 Integer quotient, (Xk) replaced by
(Xk) divided by (XJ).

21 REF027 ADDR 20 027 Integer sum, (Xk) right replaced by
(Xk) right plus (Xj) right.

22 REF(28 ADDRQ 8A @8 Integer sum, (Xk) right replaced by
(Xj) right plus Q.

23 REF 029 INCR 28 029 Integer sum, (Xk) right replaced by
(Xk) right plus j.

24 REF030 SUBR 21 030 Integer difference, (Xk) right
replaced by (Xk) right minus (Xj)
right.

25 REFO031 DECR 29 031 Integer difference, (Xk) right
replaced by (Xk) right minus j.

26 REF032 MULR 22 032 Integer product, (Xk) right
replaced by (Xk) right times (Xj)
right.

27 REF033 MULRQ 8C 033 Integer product, (Xk) right
replaced by (Xj) right times Q.

28 REF034 DIV 23 034 Integer quotient, (Xk) right
replaced by (Xk) right divided by
(Xj) right.
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Sect Tag Instruction Ref Remar ks

Mnemonic Op Code

29 REF035 CMPX 2D 035 Integer compare, (Xj) to (Xk),
result to X1 right.

30 REF036 OMPR X 036 Integer compare, (Xj) right to (Xk)

' right, result to X1 right.

31 REF037 BRXEQ g4 037 Branch to (P) displaced by 2#Q if
(Xj) equal to (Xk).

32 REF038 BRXNE %5 038 Branch to (P) displaced by 2#Q if
(Xj) not equal to (Xk).

33 REF039 BRXGT 96 039 Branch to (P) displaced by 2¥Q if
(Xj) greater than (Xk).

34 REFOu40 BRXGE 97 040 Branch to (P) displaced by 2¥Q if
(Xj) greater than or equal to (Xk).

35 REFOU41 BRREQ 90 o41 Branch to (P) displaced by 2¥Q if
(Xj) right equal to (Xk) right.

36 REFO42 BRRNE 91 o042 Branch to (P) displaced by 2%*Q if
(Xj) right not equal to (Xk) right.

37 REFO43  BRRGT 92 043 Branch to (P) displaced by 2%Q if
(Xj) right greater than (Xk) right.

38 REFO44  BRRGE 93 ouy Branch to (P) displaced by 2#¥Q if
(Xj) right greater than or equal to
(Xk) right.

39 REFO45 BRINC 9C 045 Branch to (P) displaced by 2%*Q and
increment (Xk) if (Xj) greater than
(Xk) .

40 REFO46  BRSEG D 046 Branch to (P) displaced by 2*¥Q if

SEG(Aj) not equal to SEG(AK); else
compare BN(Aj) to BN(Ak), result to

X1 right.

41  REFO47  BRREL E o477 Branch to (P) indexed by 2% (Xk)
right.

42  REFO48 BRDIR x 048 Branch to (Aj) indexed by 2% (Xk)
right.

43 REFO49 CPYXX 0))) 049 Copy to Xk from Xj.

4y REF 050 CPYAX 0B 050 Copy to Xk from Aj.

45 REFO51 CPYAA 09 051 Copy to Ak fram Aj.

46  REF052 CPYXA 0A b2 Copy to Ak from Xj.

47 REF053 CPYRR oC 053 Copy Xk right from Xj right.

48 REF054  ADDAQ 8E o054 Address (Ak) replaced by (Aj) plus
Q.

49  REF055 ADDPXQ 8 055 Address (Ak) replaced by (P) plus
2%(Xj) right plus 2¥Q.

50 REF056 ADDAX 2A 056 Address (Ak) replaced by (Ak) plus
(Xj) right.

51 REFO57 ENTP 3D 057 Enter Xk with plus j.

52 REF058 ENTN 3E 058 Enter Xk with minus j.

53 REF059 ENTE 8 059 Enter Xk with sign extended Q.

54 REF 060 ENTL ¥F 060 Enter X0 with logical jk.

55 REF061 ENTO,ENTZ,ENTS 1F 061

56 REF 062 SHFC A8 062 Shift (Xj) to Xk circular,
direction and count per (Xi) right
plus D.
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Sect Tag Instruction Ref Remar ks
Mnemonic Op Code

57 REF063 SHFX A9 063 Shift (Xj) to Xk, direction and
count per (Xi) right plus D.

58 REF0O64  SHFR AA o6u Shift (XJj) right to Xk right,
direction and count per (Xi) right
plus D,

59 REF065 IORX 18 065 Logical sum, (Xk) replaced by (Xk)
OR (XJj).

60 REF066  XORX 19 066 Logical difference, (XK) replaced
by (Xk) XOR (Xj).

61 REFO67  ANDX 1A 067 Logical product, (Xk) replaced by
(Xk) AND (X3 .

62 REF068 NOTX 1B 068 Logical complement, (Xk) replaced
by NOT (Xj).

63 REF069 INHX 1Cc 069 Logical inhibit, (Xk) replaced by
(Xk) AND NOT (Xj).

64 REFO70 ISOM AC 070 Isolate bit mask into Xk per (Xi)
right plus D,

65 REFOT1 IS0B AD 071 Isolate into Xk from (Xi) right
plus D.

66 REF072 INSB AE 072 Insert into Xk from Xj per (Xi)
right plus D.

67 REF143 ADDXQ 8B 143 Integer sum, (Xk) replaced by (Xj)
plus Q. =

68 REF145 MARK 1E 145 Set Xk per j and (X1) right.

69 REF 161 ADDAD AT 161 Address (Ak) replaced by (Ai) plus
D per j.

70 REF164  ENTX 39 164 Enter X1 with logical jk.

71 REF165 ENTC 87 165 Enter X1 with sign extended jkq.

72 REF166  INCX 10 166 Integer sum, (Xk) replaced by (Xk)
plus j.

73 REF167 DECX 1 167 Integer difference, (XKk) replaced
by (Xk) minus j.

T4 REF168 MULXQ B2 168 Integer product, (Xk) replaced by
(X3) times Q.

75 REF169 ENTA B3 169 Enter X0 with sign extended jkq.

76-127 Reserved Sections : :

128 REF097 CNIF 3A 097 Floating point convert from
integer, floating point (Xk) formed
from integer (Xj).

129 REF098 CNFI 3B 098 Floating point convert to integer,
integer (Xk) formed from floating
point (Xj).

130 REF099 ADDF 30 099 Floating point sum, (Xk) replaced
by (Xk) plus (Xj).

131 REF100 SUBF 31 100 Floating point difference, (Xk)
replaced by (Xk) minus (XJj).

132 REF103 MULF 32 103 Floating point product, (Xk)
replaced by (Xk) times (Xj).

133 REF104 DIV 33 104 Floating point quotient, (Xk)
replaced by (Xk) divided by (XJj).
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Sect Tag Instruction Ref Remarks
Mnemonic Op_Code

134 REF105 ADDD 34 105 Floating point DP sum, (Xk, Xki41l)
replaced by (Xk, Xk+l) plus (Xj,
Xj+l).

135 REF106  SUBD 35 106 Floating point DP difference (Xk,
Xk+1l) replaced by (Xk, Xk+l) minus
(Xj, Xj+l).

136 REF107 MULD 36 107 Floating point DP product, (Xk,
Xk+1l) replaced by (Xk, Xk+l) times
(Xj, Xj+l).

137 REF108 DIVD 37 108 Floating point DP quotient, (Xk,
Xk+1l) replaced by (Xk, Xk+1l)
divided by (Xj, Xj+1).

138 REF109 BRFEQ 98 109 Branch to (P) displaced by 2*Q if
floating point (Xj) equal to (Xk).

139 REF1l10 BRFNE 99 110 Branch to (P) displaced by 2*Q if
floating point (Xj) not equal to
(Xk).

140 REFll1l  BRFGT 9A 111 Branch to (P) replaced by 2*Q if
floating point (Xj) greater than
(Xk) .

141 REF112 BRFGE 9B 112 Branch to (P) displaced by 2*Q 1f
floating point (Xj) greater than or
equal to (Xk).

142 REF113 BROVR ,UND, INF 9E 113 | Branch to (P) displaced by 2*Q if
floating point exception per j
contained in Xk.

143 REFl114 CMPF 3c 114 Compare floating point (Xj) to
(Xk), result to X1 right.

144-159 Reserved Sections

160 REF074 ADDN 70 074 Decimal sum, D(Ak) replaced by
D(Ak) plus D(Aj).

161 REFO075S SUBN 71 075 Decimal difference, D(Ak) replaced
by D(Ak) minus D(Aj).

162 REF076 MULN 72 076 Decimal product, D(Ak) replaced by
D(Ak) times D(Aj).

163 REF077 DIVN 73 0717 Decimal quoitent, D(Ak) replaced by
D(Ak) divided by D(Aj).

164 REFO078 SCLN E4 078 Decimal scale, D(Ak) replaced by
D(Aj) scaled per (Xi) right plus D.

165 REFO079 SCLR ES 079 Decimal scale rounded, D(Ak)
replaced by rounded D(Aj) scaled

) per (Xi) right plus D.

166 REF083 CMPN 74 083 Decimal compare, D(Aj) to D(Ak),
result to X1 right.

167 REF084 CMPB 17 084 Byte compare, D(Aj) to D(Ak),
result to X1 right, index to XO
right.

168 REF085 CMPC E9 085 Byte compare collated, D(Aj) to

D(Ak), both translated per (Ai)
plus D, result to X1 right, index
to X0 right.
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Sect. Tag Instruction Ref Remarks
Mnemonic Op Code

169 REF086  SCNB F3 086 Byte scan while nonmember, D(AKk)
for presence bit in (Ai)+D, index
to X0 right, character to X1 right.

170 REF088 TRANB EB 088 Byte translate, D(Ak) replaced by
D(Aj), translated per (Ai) plus D.

171 REF089  MOVB 76 089 Move bytes, D(AK) replaced by D(Aj).

172 REF091  EDIT ED 091 Edit, D(Ak) replaced by D(Aj)
edited per M((Ai)+D).

173 REF092 MOVN 75 092 Numeric move, D(Ak) replaced by
D(Aj) after formatting.

174 UNUSED SECTION (CALDF DELFRTED)

175 REF154 MOVI F9 154 Move immediate data, (Xi) right
plus D to D(AKk).

176 REF155 CMPI FA 155 Compare immediate data, (Xi) right
plus D compared to D(Ak), result to
(X1) right.

177 REF156 ADD1 FB 156 Add immediate data, (Xi) right plus
D to D(Ak).

178-191 Reserved Sections

192 REF115 CALLSEG B5 115 Call per (Aj) displaced by 8%Q,
arguments per (Ak).

193 REF1l1leé CALLREL BO 116 Call to (P) displaced by 8%Q,
binding section pointer per (4j),
arguments per (Ak).

194 REF117 RETURN 04 117 Return.

195 REF118 POP 06 118 Pop.

196 REF120 EXCHANGE 02 120 Exchange.

197 REF122 INTRUPT 03 122 Interrupt processor per (Xk).

198 REF124  LBSET 14 124 Load bit to Xk right from (Aj) bit
indexed by (X0) right and set bit
in central memory.

199 REF125 CMPXA B4 125 Compare (Xk) at (Xj); if not equal,
load Xk from (Aj); if equal store
(X0) at (Aj); however, if (Aj)
locked, branch to P plus 2*Q.

200 REF126 TPAGE 16 126 Test page (Aj) and set Xk right.
Requires that, for segment
containing page table, contiguous
PVAs be contiguous (RMAs) also.

201 REF127 LPAGE 17 127 Load page table index per (Xj) to
Xk right and set X1 right.
Requires that, for segment
containing page table, contiguous
PVAs be contiguous RMAs also.

202 REF130 CPYSX OE 130 Copy to Xk per (Xj).

203 REF131 CPYXS OF 131 Copy from Xk per (Xj).

204 REF132 CPYTX 08 132 Copy free running counter to Xk at
(Xj) right.

205 REF134 BRCR 9F 134 Branch to (P) displaced by 2*Q and
alter condition register per jk.
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Remarks

Sect Tag Instruction Ref

L Mnemonic Op_Code — -

206 REF136  KEYPOINT Bl 136 Keypoint, class j, code equal to
(Xk) right plus Q.

207 REF138 PURGE 05 138 Purge buffer k of entry per (Xj)
(model dependent).

3.4.4 FCTS5 Test Sections

Sect Tag Instruction Ref Remarks

o Mnemonic Op_Code

208- 255 Reserved Sections

0 FS00 EXCHANGE 02 120

1 F501 BRDIR 2K 048

2 F502 PURGE (MAP) 05 138

3 F503 PURGE (CACHE) 05 138

4 F504 CALLREL BO 116

5 FS05 CALLSEG BS 115

6 F506 RETURN 04 117

] F507 POP 06 118

8 F508 CPYSX OE 130

9 F509 CPYXS oF 131

10 F510 .BSET 14 124

11 F511 CMPXA B4 125

12 F512 KEYPOINT Bl 136

13 F513 BXECUTE Co0-7 139

60469390 E

I-4-27



4 OPERATOR COMMUNICATION

Communication with FCT is via any console that can be driven by CMSE.

communication between the operator and FCT through CMSK.

4.1 DISPLAYS

4.1.1 FCT1 and FCT5 Displays

Tnitial Display

The initial display presented by FCT1 or FCT5 is shown below.

All

The format of

the FCTS display is identical to that of the FCT1 display with FCT1 changed to

FCTS, and the file name, Flxx changed to FS5xx.

The test name is at the

beginning of the line, and the date on the display gives the assembly date of

TTC program.
keyboard commands.

ABS/ABB
ECPX/DCPX
EPFS/DPFS
EP,4,142 ,XXXX
F1XX YY 2Z -
S/R/D/SPACE

COPYR.

FCT1 PARAMS PA=122B 80/12/11.REV 2.4

KEYBOARD COMMANDS

ABORT SECT/SUBSEC

EN/DISABL CPU X=0+1

EN/DISABLE PFS UTRAPS - P1,P2,P3 ONLY
SET CP HANG COUNT

TEST SUB-SET OF OP CODES
STOP/RESTRT/DROP/CONTINU

CONTROL DATA PROPRIETARY PRODUCT
CONTROL DATA 1980

Running Display

The running display presented by FCT1l (and FCTS) is as follows.

| FCT1 op PCXXXX CPX SXKKKK SBXXXX CKXXX F1XX yy/mm/dd
|

where:

(op) RU
SC
SB
S8
ST
SE
M
HT

operation

60469390 E

Running message

End of condition

End of subsection

End of section

End of test

Stopped on error
Executing scope loop
Test halted by operator

Refer to Operator Entries for a detailed description of the
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RC Repeat condition
RB  Repeat subsection
RS Repeat section

PCxxxx Pass count

CPx Current CPU

SXXXX Current section number

SBxxxx Current subsection number

CXXXX Current condition number

Flxx or FSxx File name of the current section being
executed; xx is the command op code

yy/mm/dd Date of last modification of currenlL
gsection

PARAM3 controls testing for dual CP systems. Either one or both of the CPs
may be tested. When two CPs are tested, execution occurs alternately, nol
concurrently. CPO is tested first for any given section and, when testing is
complete, the section is repeated for CPl.

NOTE

Tf the repeat section paramater is set, the section is
repeated for the currently executing CP. If the section
stop bit is set the test stops at the end of section for
each processor.

Data Comparison Error Display

NOTE

There may be minor variations in the spacing (by byte or
parcel) for some of the displays represented here.

The data comparison error display issued by FCT1l is shown below. The formal
of the FCT5 display is identical to that of the FCT1l display with FCT1l changed
to FCTS, and the file name, Flxx changed to F5xx. Except for the S register
and the address index, all addresses displayed are byte addresses.

FCT1L SE PC0000 CPO S0000 SB0O00O0 C0001 F100 80/10/30
EC1=0000 TE=0001

OP CODE 00 REF 0121

P REG 00 00 BO 00 00 00 40 30

S REG 00 00 04 31 04 31 04 31

MON PACK 004100 PROCESS 0000 BOOO 0000 4030
JOB PACK 000000 PROCESS 0000 0000 0000 0000
COMPARE NO 0005

MASK FFFF FFFF FFFF FFFF

KPCTD 0000 0000 0000 0000

RECVD 0000 0000 0000 1000

ADRS OF XPCTD 0044E8
ADRS OF RECVD 000088
ADRS INDEX __ 000000

— — —— —— —— — ——— — —— — ———
— — — — — — ——— — — — — — — d—— ——
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TE

RN=XXXX

OP CODE - REF

P REG

S REG

MON PACK

PROCESS

COMPARE NO.

MASK

XPCTD

RECVD

ADRS OF XPCTD

ADRS OF RCVD

ADRS INDEX

60469390 K

Error code 1. ECl equals 1C20y¢ when the MAC channel was
unable to transfer data after a function was sent by the
driver program. No other ECl values have been implemented.
For other errors ECl will remain set to 0000.

Total errors since start of test to date.

(Not used).

Current instruction op code and reference number.

Contents of P register.

Contents of S register.

Byte address of monitor exchange package.

Contents of first word in monitor package (P).

Indicates the comparison, starting with 1, within the current
condition that caused the error. The comparison number is
used to correlate the display with the listing, by indicating
which compare directive within the condition has reported the

error.

Mask used to indicate which bits of the received word are
being tested.

Expected data.
Received data.

Byte address pointing to the word containing the expected
data or the word containing the beginning of the expected
data.

The 64 bits of an expected data may begin on any parcel
boundary. For immediate data, address is the byte address of
the word where immediate data started. When expected data is
not immediate data, this is the byte address of the word
containing the (first) 64 bits of expected data.

Byte address pointing to the word containing the received
data.

when nonzero, indicates a block comparison occurred. The
index is not used when referencing immediate data. When the
expected data is not immediate data, the index is a word
offset from the expected and received addresses that points

to the data that was used in the failing comparison. When
multiple errors are detected, only data for the first
detected error is displayed.
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An error directory for FCT1 and FCT5 is available to give more descriptive

information about what is occurring, or not occurring as the case may be.

error

The

directory is found in the listings. Each condition describes its own
errors.

System Register Error Display

When the test detects an error while checking any register via the Maintenance
Access Control (MAC) Channel then a display similar to that shown below will

occur.

| |
| FCTL SE PC0O000 CPO S0000 SBOOOO CO00L F100 80/10/30 |
| EC1=0000 TE=0001 |
| |
| OP CODE 00 REF 0121 |
| P REG 00 00 BO 00 00 00 40 30 |
| s REG 00 00 04 31 04 31 04 31 |
| MON PACK 004100 PROCESS 0000 B0OOO 0000 4030 |
| JOB PACK 000000 PROCESS 0000 0000 0000 0000 |
| COMPARE NO 0005 |
| MAsSK FF FF FF FF FF FF FF FF |
| XPCTD 00 00 00 00 00 00 00 00 |
| RECVD 00 00 00 00 00 00 00 00 |
| REG FUNC 0240 |
| REG_ADRS 0048 |
Lines O through 11 are as defined for the data comparison error display.
REG FUNC Contains the connect code, op code and type code as
transmitted to the MAC channel to read the register
contents.
REG ADRS Address of the register within the processor.

Processor Hung Error Display

When the CP does not halt after testing an instruction, the following message

appears.

microcode has not been loaded.

— — ——— — — o— — p——

FCT1 SE PCO000 CPO S0008 SBOQO1 C0001 F1O0E
EC1=0000 TE=0001

OP CODE OE REF 0130

P REG 00 00 BO 00 00 00 40 34

S REG 00 00 04 31 04 31 04 31

MON PACK 004100 PROCESS 0000 B0OOO 0000 4030
JOB PACK 004280 PROCESS 0000 BOOO 0000 4068

CP_HUNG

80/10/30

604693

90 E

Note that a similar display may appear when the required system

— — ————— — — ———
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where:

ECl Rrror code 1

TE Total errors

OP CODE - REF Current instruction op code and reference number
CP HUNG Processor hung indication

Program Error Display

When the PP driver program detects an error while interpreting control
commands, the following display is presented. The error could be caused by
bad data being loaded from disk to central memory or by an overwrite of the
control tables in central memory as a result of a CP error.

FCTL SE PC0000 CPO S0008 SB0001 C0001 FlOE 80/10/30
EC1=0000 TE=0001

O°P CODE OE REF 0130

— — —— — — — — —— — ———
— . — — — — — — — —— a—

P REG 00 00 BO 00 00 00 40 34

S REG 00 00 04 31 04 31 04 31

MON PACK 004100 PROCESS 0000 BOOO 0000 4030

JOB PACK 004280 PROCESS 0000 BOOO 0000 4068

PROGRAM ERR.

where:
EC1 Error code 1
TE Total errors
OP CODE - REF Current instruction op code and reference number
PROGRAM ERR. Program error indication

4.1.2 FCT2 Displays

Tnitial Display

This display will appear after the CN command, when FCT2 is loaded as
described in this document. The display will change to the FCT2 Running
display after the processor has been deadstarted and the test has begun
execution. If the display does not change then the processor is not
functioning correctly and FCTl should be run. This display may also remain
unchanged if the correct microcode has not been loaded.
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The initial display presented by FCT2 is as follows:

BIT

BIT

BIT

54
55
56
57
58
59
60
61
62
63

FIXED OPERAND COMMAND TEST 2
VERIF IES USAGE SET FOR FCT3, AND RCT1

PARAMETER WORD 0 IS AT WORD ADDRESS 608

REPEAT CONDITION

REPEAT SUBSECTION

REPEAT SECTION

REPEAT TEST

LOG ERRORS

STOP ON ERROR

STOP AT END OF CONDITION
STOP AT END OF SUBSECTION
STOP AT END OF SECTION
STOP AT END OF TEST

PARAMETER WORD 2 (60A) CONTAINS SECTION ENABLE

BITS

Running Display

The running display presented by FCT2 is as follows:

| FIXED OPERAND COMMAND TEST 2
| VERIFIES USAGE SET FOR FCT3, AND RCT1

!
]
i Sxx mmmmm OP = xx REF = xxx
1
]
| SUBSECT xx CONDITON xx IDX= xx IDX= xx
]
E
where:
Sxx Current section number
SUB-SECT xx Subsection number
CONDITON Condition number
mmmmm Instruction mnemonic
OP Op code
REF Reference number
IDX Loop index values
60469390 A
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Error Display

The standard error display format used by FCT2 is as follows:

FIXED OPERAND COMMAND TEST 2
VERIFIES USAGE SET FOR FCT3, AND RCT1

510 SHFR OP = AA REF = 064
SUB- SECT 00 CONDITON 02

STOP. SHFR ZERO IS NOT A CPYRR

— — — — — — ——— — w— —

where:
Line 0 and 1: FCT2 header
Line 2: Not used
Line 3:
s10 Test section number (10 decimal in example)
SHFR Mnemonic -
AA Operation code
064 Reference number
Line 4: Not used
Line §: ,
00 Subsection number
02 Condition number
Line 6: Not used
Line 7: This line contains a one-line error message appropriate

to the problem detected. Refer to the FCT2 program
listing for a detailed description of the failing section
to determine which registers are being compared and for
the origin of their contents.

FCT2 issues the message, STOPPED, for end of test, end of section, end of
subsection, and end of condition. The type of stop can be determined by
observing the section, subsection, and condition numbers. Zero, one, two, or
three of these numbers are displayed for the end of test, section, subsection,
and condition respectively. An error stop is indicated when the error message
line appears with the normal running display.

4.1.3 FCT3 Displays
Initial Display

The initial display presented by FCT3 is as follows:
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|
| FCT3 *%X PCO0000 S*%Xx §gk*x Cxx
| ECl= EC2= TE= 0

I

The initial display is an uninitialized template of the standard running
display. The display may flash on the screen during the initialization

process done by the FCT3 Common Routines. If this display ever remains on the
screen, the Common Routines have not completed the initialization and the CPU
has hung up. This is usually caused by a failure of an instruction in the

usage set, and indicates that either FCT1l or FCT2 should be run to verify the

execution of all usage set instructions.

1f FCT3 makes no display at all, then the usage set instructions may not be
functioning. This also may be the result if the correct microcode has not

been loaded into the processor.
Running Display

The running display presented by FCT3 is as follows:

SECTION REVISED 80/05/31, ASSEMBLED 80/06/10.

———— — ——— o— —a—

FCT3 op PCxxxxx Sxxx SSxx Cxx LPl= xxx LP2= xxx

ECl= EC2= TE= XXXXX
ADDD OP = 34 FP JK REF = 105
FP DP SUM, (XK, XK+1) = (XK, XK+1) + (XJ, XJ+1)

LP3= xxx

where:
Line O:
Operation
(op) RU Running message
SO Stopped for operator action
SL Stopped at end of loop
sC Stopped at end of condition
SB Stopped at end of subsection
8S Stopped at end of section
ST Stopped at end of test
SE Stopped on error
PCXXXXX Pass count is xxxxx
Sxxx Current section number is xxx
SSxx Current subsection number is xx
Cxx Current condition number is xx
LPl= xxx Loop 1 index value is xxx (shown when used)
LP2= xxx Loop 2 index value is xxx (shown when used)
LP3= xxx Loop 3 index value is xxx (shown when used)

60469390 k&
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Line 1:

ECl1 Error code 1 (not used)

EC2 Rrror code 2 (not used)

TE=XXXXX Total number of errors found since start of test is xxxxx
Line 2: Used by COMMON routines to describe operator action requests

or parameter errors.

Line 3: Not used (blank)
Line 4: Description of instruction under test including:
Mnemonic

Operation code
Instruction type and format
Reference number

Line S: Description of instruction function

Line 6: Date line; the last code revision for section; assembly date
for section :

Line 7: Not used
l.ines 8 Usually blank; content depends on section being
through 19: run and parameter settings (See FCT3 Error Messages).

Standard Error Display

The first eight lines (lines 0 to 7) of the FCT3 error display are always in
the form described for the FCT3 running display.

The last 12 lines (lines 8 to 19) are test-defined and vary in format from
condition to condition. Two kinds of information are displayed on these
lines. The first lines describe the initial conditions used for the test and
are only displayed when the display only error messages parameter is cleared
(zero). The remaining lines describe actual errors that have been detected
when the no result checking parameter is cleared (zero). Some lines at the
bottom of the display may be unused.

Every effort has been made to include in the test defined display all of the
information needed to understand the nature of the failure. This has resulted
in the use of execution time generated error messages which are too numerous
to list.

If additional information is required to understand an error, refer to the
test case descriptions for the failing subsection.

Abbreviated test case descriptions are included later in this document. Full
descriptions are in the section listings near the front of the listing and are
also available as a separate document. Descriptions are sequenced by
reference number. Two examples of these test defined messages are given below.
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A sample FCT3 error display is shown below.

FCT3 SE PC00000 S123 SS00 CO0 LP1= 000 LP2= 016 LP3= 063
EC1=5 EC2=5 TE= 00001

ADDD OP = 34 FP JK REF = 105
FP DP SIM, (XK, XK+1) = (XK, XK+1) + (XJ, XJ+1)
SECTION REVISED 80/05/31, ASSEMBLED 80/06/10.

XJ 4000800000000000 0000000000000000
XK INITIAL 4000000000000001 0000000000000000
XK EXPECTED 4000800000000001 4000000000000000

XK RECEIVED 4000800000000000 4000000000000000
DATA ERROR

Note that the indexes for LOOP 2 and LOOP 3 have been used to indicate the bit
nunbers which are being tested in the Xj and Xk data patterns.

In this example, lines 8 through 12 give the initial conditions for the test
and lines 11 and 12 give the error description.

A sample BDP error display sample is shown below:

FCT3 SE PC0O0O000 S170 SS02 C00 LP1= 054 LP2= 000

|

d

EC1= EC2= TE= 00001 4

]

v s

TRANB OP = EB BDP JKID(2) REF = 088 |
BYTE TRANSLATE, (D(AK)) = (D(AJ)), PER (AI) + D

SECTION REVISED 80/05/31, ASSEMBLED 80/06/10.

INSTRUCTION = EBA9BOOO 83000000 84000000 ADDRESS = BOOF000258A2

AJ = BOOB0O00O1FB8 AK = BOOBOOOOOF38 AI = B0OOB00000C20

X0 = 0000000000000036 X1 = 0000000000000000

SOURCE BOOBOOOO1FB8 = 000102030405060708090A0BOCODOEQF 10111244441

TABLE BOOB00000C20 = 000102030405060708090A0BOCODOEQF101112....1

INITIAL BOOBOOOOOA10 = FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF. ...}

EXPECTED DEST 000B18 = FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF....|

RECEIVED DEST O00OF38 = OOFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF....|
[}
;
=
:

FAILING BYTE LIST = 8000000000000000 0000000000000000
(ONE BIT PER BYTE) 0000000000000000 0000000000000000
DATA ERROR .

Note that the indexes for LOOP 1 and LOOP2 indicate only the test case that
has failed, In this example, lines 8 through 14 give the initial conditions
for the test and lines 15 through 18 give the error description as follows:
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T.ine

Line

Line

Line

Line

Line

Line

Line

10:

11:

12:

13:

14:

15:

Lines 16
and 17:

Line 18:

This line gives the test instruction and descriptors, and the
virtual address of the test instruction. This information is
required for the BDP instructions because instruction

modification is used to alter the descriptors and the Q or D
instruction fields.

This line gives the contents of the address registers used for
Aj, Ak, and Ai. The register numbers used are shown on line 8.

This line gives the contents of the (length) registers X0 and Xl.

This line gives the virtual address of the source field and the
data in memory. Only the first 19 bytes of memory are
displayed. The ... at the end of the line indicates that the
actual source data may extend off the screen. (Look at the
instruction itself to determine the exact length used.) The
remaining data can be seen by using CMSE commands to display
memory at the given address, but the tests have been set up so
that this is rarely necessary.

This line gives the virtual address of the translation table and
the datea in memory. The ... indicates continuation.

This line gives the virtual address and contents of the field
uged to initialize the destination field before the test.

This line gives the virtual address and contents of the field
used to hold the precalculated expected results. The upper bits
of the PVA are not shown but will be the same as those displayed
on line 13.

This line gives the virtual address and (final) contents of the
field used as the destination for the test instruction. The

upper bits of the PVA are not shown but will be the same as
those displayed on line 13.

These lines indicate which bytes of the received results do not
match the expected results. The nth bit will be set if the nth
byte did not match. This compressed error indication is
required because of the possibility of lengthy expected and
received fields. All 256 bytes of expected and received data
are always checked, even if the instruction length is (supposed
to be) shorter. The bits make it easy to spot failure

patterns. 80808080... would indicate a failure in the leftmost
byte of each word. The data on line 17 is a continuation of
line 16.

Error indication.

4.2 OPERATOR ENTRIES

FCT tests use standard CMSE commands as described in the MSL 15X Reference
Manual.
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4.2.1 FCT1l and FCTS Commands

The following commands are provided by the PP driver program and DEX for FCT1
and FCTS. Except for the space bar command, all commands are terminated by a
carriage return.

COMMAND FUNCTION
(space) Continues test execution from point at which it stopped.
S Stops test execution at next condition boundary (or at any other

time when the test gives control to DEX). This stop does not
alter the contents of the (op) field of the display. The
display continues to show the previous op.

R Restarts test from first selected section.

D Stops test execution and idles the test driver PP. The tesl
cannot be restarted.

ABS Aborts section and skips to the next section (normally the next
op code) of the test. The CE enters this command at an error
stop which causes a skip to the next section.

ABR Aborts subsection and skips to next subsection of the test.
Entered at an error stop.

ECPO/DCPO Enables or disables test execution for CPO or CPl on dual CP

ECP1/DCP1 systems. These commands are ineffective on single CP systems.

EPFS/DPFS Enables or disables the PFS micro-traps. (Comparable to setting
or clearing a bit in PARAM 17.)

Flxx/ Selects one or more test sections for execution. xx is the op

F5xx xx code of the command to be tested. Thus F502 selects op code 02

of FCT5 and F1DO selects op code DO of FCTl. The command entry
is the file name and the appropriate section. These commands
are entered from the keyboard or command buffer when the test
stops for parameter entry. They cannot be entered after test
execution commences. When used in a command buffer, they should
immediately follow the RU command that gives execution control
to ITC. Entry of the command F123 85 00 DO OE would select five
different sections of FCTl. More than one command entry can be
used to build up a large series of sections to be run. Test
sections are run in the sequence selected.

Some sections that have special characters, rather than simple opcodes, are
listed below:

FlUI - for all unimplemented opcodes.

F1CO - for opcodes CO through C7 (SjkiD format).
F1DO - for opcodes DO through D7 (SjkiD format).
F1D8 - for opcodes D8 through DF (SjkiD format).
FS5PC - for purge cache (part of 05 opcode).

FSPM -- for purge map (part of 05 opcode).
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4,2,2 FCT2 Commands
When FCT2 is stopped, entry of RUN followed by a carriage return will continue

the test. To alter parameters, use the EC and EB CMSE commands described in
the MSL 15X Reference Manual.

4,2.3 FCT3 Commands

When FCT3 is stopped, entry of RUN followed by e carriage return will continue
the test. To alter parameters, use the EC and EB CMSE commands described in
the MSL 15X Reference Manual.

4.3 NORMAL MESSAGES
Other than the initial and running displays described previously, FCT tests do
not display any test messages for normal operation.

4.4 ERROR MESSAGES

4.4,1 FCT1l and FCT5 Error Messages

Information regarding error messages displayed by FCT1 and FCTS is provided in
error directories preceding each test listing. These error directories are
organized by section numbers. Each error condition is described.

4.4.2 FCTI2 Error Messages

Information regarding error messages displayed by FCT2 is provided in the
listing of FCT2 in each section description.
4.4,3 FCT3 Error Messages

Information regarding data error messages displayed by FCI3 is provided in
test case descriptions preceding the listings for each test section.

These descriptions are also presented in a separate listing where they are
organized by reference number.

Common Routine Error Messages

In addition to the test error messages, the error messages issued by FCT3
common routines always display the following messages on line 2 of the display:
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MESSAGE

SECTL1ON NUMBER OUT OF

VALLLD RANGE

A NONEXISTENT SECTION

1S ENABILED

SUB- SECTLON NUMBER OUT

OF VALID RANGE

THIS SUB- SECT1ON IS NOT

LINKED

EXPILLANATION

Invalid parameter entry
Invalid parameter entry
Invalid parameter entry

Invalid parameter entry

Note that line 2 of the display is also used for subsection omitted messages

and for VLEX error messages.

Subsection Omitted Messages

Refer to the MSL 15X Reference Manual.

The subsection omitted messages issued by an FCT3 test section appear on line
A number of sections are run only for specific settings of

2 of the display.

the parameter bits.

and others run only in job mode.

omitted when FCT3 is run.
test case descriptions.

For example, some subsections run only in monitor mode
Thus, there are always some subsections

Parameter requirements are described as part of the

The following subsection omitted messages may be displayed:

OMITTED
OMITTED
OMITTED
OMITTED
OMITTED
OMITTED
OMITTED
OMITTED

where:
sss
bb

Ssss
Ssss
Ssss
Ssss
Ssss
Ssss
Ssss
Ssss

The message lists the

rewritten each time a

will appear.

SSbb
SSbb
Ssbb
Ssbb
SSbb
SSbb
SSbb
Ssbb

parameter bits examined by the subsection.

DUE TO MONITOR MODE PARAMETER

PER MTR.MODE PARAMETER

PER CACHE PARAMETER

PER MTR.MODE/EXCHANGE PARAMETERS
PER MODEL PARAMETER

PER MTR.MODE/EXCH/MODEL PARAMETERS
DUE TO PORT 1 PARAMETER

- REDUNDANT SUB--SECTION

section number
subsection that was omitted

This line 1is

subsection is omitted, so only the most recent message

Note that line 2 is also used for common routine error messages and for VLEX
Refer to the MSL 15X Reference Manual.

error messages.
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4,5 APPLICATIONS

SCOPE MODE CONTROL of FCT1 and FCT5

Use MSE command SSM to set scope mode while the test is at a stop. When
execution is restarted with a space bar, ITC sets the repeat condition bit to
force the looping of the current condition. If a number of errors have
occurred during the condition, more than one space bar entry may be required
to reach end of condition and enter loop. Intry to the loop is confirmed by
observing activity of MAC channel flag on the display, and the appearance of
M code appears on the running display line.

The test may be pulled out of the scope loop with the CMSE command UP,x where
x 1s the PP in which ITC resides. ITC stops at end of condition regardless of
state of Stop at End of Condition bit. It also stops on an error when Stop on
Error bit is set. Reenter the scope loop by pressing space bar. The CM
command to clear scope mode must be entered to allow continuation to the next
condition or end of subsection.

Some conditions execute an exchange instruction altering the P register in the
exchange package. These conditions cannot enter the normal scope loop. They
appear to work correctly, but do not loop the test code. Mn effective loop is
created by repeating condition with display off. Conditions that exhibit this
behaviour are:

FCT1, Section 118, all conditions except
Subsection 0, condition 0,1

FCT5, Section 0, all conditions except
Subsection 0, each condition,
Subsection 1, condition 0,1,
Subsection 2, condition 0,1,3,5,7. -

Some conditions initialize central memory locations that are destroyed by the
test code. If put into scope mode, they will report errors on exiting the
scope loop. These conditions may be looped by repeating the condition:

FCT5, Section 8, subsection 21, condition 21,
Section 9, subsection 2, condition 1,
Section 10, subsection 1, conditions 65-128.

In all conditions of the test where the CP is required to execute an
instruction level code sequence, the operation is initiated with a deadstart
which is used as a scope trigger.

Some conditions in FCT1 and FCT5 have no deadstart. If scope mode is entered
within one of these conditions it behaves as though the repeat condition and
stop at end of condition bits are set. When the scope mode bit is cleared,
the test is controlled by the explicit setting of the parameter bits.
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SECTION I-5

VIRTUAL MODE INSTRUCTION LEVEL TEST - FCT9






VIRTUAL MODE INSTRUCTION LEVEL TEST - FCT9 5

1 INTRODUCTION

FCT9 is a PP-based instruction level test of redefined features of the Al70
system. The features tested are:

1) The positive operation of the redefined Al70 instructions (CRXj, CWXj,
RXj, WXj, REC, and WEC). Instructions with ECS capability are tested in
UEM (ECS mode) only.

2) The end case exit conditions of the redefined A170 instructionms.

3) Error exits in a system environment, where a system environment consists
of an Al70 processor, the Environment Interface and a page table.

4) The Environment Interface's processing of the RT (017g) and CMU
instructions.

Included in the above testing is the interruptability of the block copy and
the CMU instructions.

The test uses the PP controller, EXCHITC, which has facilities to generate PP
interrupts (exchanges) and scope loops.
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2 _REQUIREMENTS

2.1 HARDWARE
Equipment for which test is intended:

Models 810, 815, 825, 830, 835, 840, 845, 850, 855, 860, and 990 computer
systems.

The test requires a central processor, the product set microcode, 131K word of
central memory, IOU hardware required by CMSE, and IOU hardware required by

the EXCHITC controller. EXCHITC requires one PP as the master, one channel

for master to slaves communication, and requests four other PPs and their
channel as slaves.

2.2 SOFTWARE

The test controller, EXCHITC, uses the facilities of the Diagnostic Executive,
and the Common Maintenance Software Executive.

FCT9 uses the Environment Interface to interface to the processor and also as
part of the Al70 system being tested.

2.3 ACCESSORIES

None required.

2.4 CHARACTERISTICS

1. Test name FCT9
2. Test/diagnostic/utility/system Test
3. Size (source) PP code 6000 lines
CP code 10000 lines
4. Size (memory required for execution)
PP code 4096 PP words
CP code 131000 CM words minimum
5. Virtual code/microcode/PP code/other Virtual & PP code
6. Run Time Approx. 30 sec
7. Level of isolation detection
8. On-line/off-line/both off-line
9. Off-line system ) MSL15X
10. Resident during execution Yes
11. Language CP: CYBER

VM Assembler
PP: Compass

12, Source code maintenance CP: MODIFY (ASCII)
PP: UPDATE
13. Uses maintenance channel Yes

60469390 J I-5-2



3 OPERATIONAL PROCEDURE

3.1 RESTRICTIONS AND USER CAUTIONS

The Environment Interface is used as an interface between the processor and
the test. It is modified in order to create the appropriate environment for
each condition of the test. Therefore, any change in the format or function
of the EI can affect the results of the test.

FCT9 is model independent. The test controller EXCHITC runs on models 810,
815, 825, 830, 835, 840, 845, 850, 855, and 860 computer systems.

3.2 LOADING PROCEDURE

The object code of EXCHITC and its associated overlays plus the FCT9 object
code must reside on the Maintenance Software Library (MSL) device. The file
names on the MSL for these binaries are EXCHITC, EXCHPl, EXCHP2, EXCHP3,
EXCHP4, EXCHOV, EXCHSLV, EI, and FCT9.

Load product set microcode.

Command buffer FCT91, FCT92, or FCT93 (1 for model 810/815/825/830, 2 for 835,
3 for 840/845/850/855/860) exists on the MSL 15X tape to facilitate loading
and execution of this test. Before using this command buffer you may have to
modify it for your system. Display the command buffer using the CMSE command
buffer display commands or print the contents of the command buffer using
procedures provided in the Command Buffer Maintenance section of the MSL 15X
Reference Manual. Then modify the command buffer as directed by comments
embedded in the command buffer. When you are satisfied that the command
buffer is set up properly, enter a GO,FCT9x command to execute it, where x is
the model dependent number from above.

Modified command buffers can be saved on a back-up tape for future use. Refer
to the Utilities section of the MSL 15X Reference Manual for procedures.

The command buffer performs the following steps:

e Initialize system (ie. master clear, clear errors, and initialize
registers of individual units).

e Load Environment Interface.
e Load FCT9.

e Deadstart PP, load EXCHITC to PP, assign display to PP, and set PP
running.

Some of the parameters provided by EXCHITC do not apply to FCT9 and are
indicated as not used.
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The following paragraphs describe the loading of EXCHITC, its messages,
parameters, and operator entries.

3.2.1 Loading Processor Dependent Overlays

After the command buffer initiates the execution of EXCHITC, it accesses the
element ID register of the subsystem on each radial interface to determine the
type of 10U, processor, and memory which are a part of the system. Based on
this information, the appropriate comnect and type codes are set up for later
use. Determination of the type of central processor allows EXCHITC to adapl
to different machines. An overlay specific to the processor type (EXCHP1,
EXCHP2, EXCHP3, EXCHP4) is loaded into the EXCHITC PP to account for most of
the differences. In the few cases where differences cannot be conveniently
handled by the overlays, code modification is employed. The initializing code
modifies constants and command operands in the permanent code of EXCHITC.

3.2.2 Loading of Slave PPs

The loading of slave PPs commences after the initial parameter stop. The
sequence for doing this is described below. The number of the PP which will
be selected as the the first possible slave PP is defined by PARAM11l; default
is PPO. If EXCHITC is already residing in PP number 4, the slaves would
normally be loaded into PPs 5,6,7, and 1llg.

Parameters 11, 12, 13, and 14 are the PPs to be used as slaves. The search
for available PPs proceeds sequentially from PPO. If PARAMLl is nonzero, the
search commences from that nonzero value. Only PPs for which the
corresponding channel number is available will be selected. PPs and channels
used by CMSE will be skipped automatically.

1f desired a specific set of four slaves may be selected by entering the PP
numbers in parameter words 11 thru 14. A nonzero value in PARAM12 is
recognized by EXCHITC as a signal to use the four parameter values as the
required PPs.

NOTE

In this mode, EXCHITC does not check to
determine if the PPs are actually available
and provides no warning if they are not.

Parameter word 15 is used to control the selection of the channel used by
EXCHITC to communicate with the four slaves. This parameter is defaulted to O
and, as such, either channel 12 or 13 will be selected depending upon which of
these is not in use by CMSE to communicate with the MSL device. If neither of
these is available, the number of some other suitable channel must be entered
in the parameter word.
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The sequence employed by EXCHITC for setting up the channels and loading the
slave PPs is as follows:

a) Select and request use of the channel which is to be used for EXCHITC to
slave PP communication.

b) 1f PARAM 12 is zero, skip to step c¢); otherwise, assign PPs as slaves
according to parameters 11 thru 14 and then skip to step f).

c) Starting with the PP defined (by PARAM 11) to be the first slave PP, scan
to determine if that PP is: PP O the CMSE I/0 driver PP; the EXCHITC PP;
the CMSE monitor PP; the CMSE display PP; the same number as the CMSE MSL
device channel; the same number as the CMSE PP communication channel; or,
if the PP number is the same as the display channel number 10g. If none
of these is true, assign the PP to be the first (or next) slave PP.

d) 1f four slave PPs have not been assigned and if all PPs in the system have
not been scanned, skip to the next higher PP and return to step c).

e) 1If no PPs were assigned, display the message TOO FEW PPS and exit to the
CMSE idler. The operator should check the entries for parameters 11
through 14.

f) 1f only one, two, or three slave PPs are assigned, the test continues with
only the assigned number of PPs.

g) Sequentially load each of.the assigned slave PPs with its object code
(EXCHSLV), initiate its program execution and check that it responds by
clearing a central memory flag.

h) Check the response of all slave PPs by commanding them to execute dunmy
operations which will require their simutaneous access of central memory
and their assigned channel. If any slave PP hangs up, display the message
ABORTED - CHAN OR CM ERR and exit to the CMSE idler.

3.3 PARAMETERS AND CONTROL WORDS

3.3.1 Parameters

Parameter words control the execution of the test. Some of these words are
defined in the Maintenance Software Library Reference Manual (MSL15X). These
words are located at PP locations 122g to 1l44g (directly following the
control words).

Parameter words can be set/cleared manually through CMSE commands. Individual
bits of parameter word 0 can be set/cleared with a set of CMSE command which
references the bits by mnemonics. For example, CSM clears scope mode while
SRC sets repeat condition. For more information on CMSE commands see the
Maintenance Software Library Reference Manual (MSL15X).
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The use of PARAM7 through PARAM18 are peculiar to FCT9. For further details,

see the paragraphs referenced below:

PARAM 7 - Not Used
PARAM 8 - Not Used
PARAM 9 - Not Used
PARAM 10 - Not Used
PARAM 11 - First Slave PP - 3.2.2

PARAM 12 - Second Slave PP - 3.2.2

PARAM 13 - Third Slave PP - 3.2.2

PARAM 14 - Fourth Slave PP - 3.2.2

PARAM 15 - EXCHITC to Slave Comm. Channel - 3.2.2

PARAM 16 - Processor hang count

PARAM 17 - Enable/Disable PFS micro-traps

PARAM 18 — Not Used

Parameters are as follows:

Octal Octal/Hex
Address Parameter Bit
122 PARAMO 0001/0001
0002/0002
0004/0004
0010/0008
0020/0010
0040/0020
010070040
0200/0080
0400/0100
100070200
2000/0400
4000/0800
10000/1000
20000/2000
40000/4000
100000/8000
123 PARAM1 0001/0001
0002/0002
000470004
0020/0010
0040/0020
0100/0040
124 PARAM?2
125 PARAM3 000170001
0002/0002
176 PARAM4
127 PARAMS
130 PARAM6
131 PARAM?
132 PARAMS
133 PARAM9
134 PARAM10
60469390 E

Meaning

Stop at end of test (ST)
Stop at end of section (SS)
Stop at end of subsection (SB
Stop at end of condition (SC)
Stop on error (SE)

Log errors in dayfile (LE)
Repeat test (RT)

Repeat section (RS)

Repeat subsection (RB)
Repeat condition (RC)

Scope mode (SM)

Quick look (QL),not used
Bypass all messages (DR)
Display only err messages (DE)
Reserved

Accept CMSE param commands
Reserved

Reserved

Bypass parameter stop
Reserved

Reserved

Reserved

Repeat test count

Test CPU O

Test CPU 1

Reserved

Sections 00-12 select

Not used

Not used

Not used

Not used

Not used

I-5-6



135 PARAM11 First slave PP

136 PARAM1? Second slave PP

137 PARAM13 Third slave PP

140 PARAM14 Fourth slave PP

14 PARAM15 EXCHITC to slave comm. channel
142 PARAM16 Delay count for processor hung
143 PARAML17 0002/0002 Enable PFS register operation
144 PARAM18 Not used

Parameter defaults in octal are as follows:

PARAMO = 100121 The most significant bit must be set

PARAM1 = 000000 The parameter stop is not by-passed

PARAM2 = 000010 The repeat test count will have effect only if the
repeat test bit is clear

PARAM3 = 000003 Test both CPUO and CPUl if available

PARAMS = 0177171 All sections selected (007777 if model 810/815/825/830)

PARAM11= 000000 Select slaves sequentially starting with first available

PARAM12= 000000
PARAM13= 000000
PARAM14= 000000

PARAM15= 000000 Use either channel 12 or 13 for for controller to slave
communication

PARAM16= 000777 Hang count of S11

PARAM17= 000002 Enable PFS register operation

Section 12 checks the emulation of CYBER 170 compare move commands by the
error interface (EI). Some processors implement these commands via microcode
and therefore section 12 is not selected.

3.3.2 CONTROL WORDS
Control words are intended to identify a program and supply information to a

higher system or operator. They do not normally affect test execution. The
control words are located at PP locations 102g to 121g and are as follows:

Cwo Program name (first 2 characters)
CWl Program name (last 2 characters)
Cw2 Program type

Cw3 Monitor ID word

CwW4 Error code #1

CW5 Brror code #2 (not used)

CW6 Pass counter

CcwW7 Current section counter

cws Current subsection counter

CwW9 Current condition counter

CWlo0 Current error counter
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3.4 SECTION INDEX

Due to the structure of FCT9 all

the sections are implemented in program FCT9.

Section Brief
Number Description
1 Test positive operation of CRXj(660) instruction.
2 Test positive operation of CWXj(670) instruction.
3 Test positive operation of the RXj(014) instruction in UEM
(ECS mode).
4 Test positive operation of WXj(015) instruction in UEM (ECS
mode) .
S Test positive operation of the REC (block read ECS,011)
instruction in UEM (ECS mode).
6 Test positive operation of the WEC (block read ECS,012)
instruction in UEM (ECS mode).
7 Test error exits of CRXj and CWXj instructions.
8 Test error exits of RXj and WXj instructions.
9 Test error exits and half exits for block copy instructioms
in UEM (ECS mode).
10 Test illegal instruction, address out of range, indefinite,
and infinite error exits.
11 Test operation of RT (0l7g) instruction.
12 Test simulation of the CMU instruction by the Environment
Interface (EI).
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4 OPERATOR COMMUNICATION

4.1 DISPLAYS

4.1.1 Initial Display

The FCT9 initial display is shown below.
stops to allow the operator to enter any parameter changes that may be

When the display appears, the test

required. The address of the first parameter word is given in the display.

The entry EP,4,142 ,XXXX is a parameter entry which can be made into the

EXCHITC PP memory.

ABS/ABB
ECPX/DCPK
EPFS/DPFS
EP,4,142 ,XXXX
S/R/D/SPACE

—— — —— — — — —— — — — — —

FCT9 PARAMS PA=122B 80/11/30.REV 2.4

KEYBOARD COMMANDS

ABORT SECT/SUBSEC

EN/DISABL CPU X=0+1

EN/DISABL PFS UTRAPS - P1,P2,P3 ONLY
SET CP HANG COUNT
STOP/RESTRT/DROP/CONTINU

CONTROL DATA PROPRIETORY PRODUCT
COPYR. CONTROL DATA 1980

4.1.2 Running Display

The normal running display for FCT9 is shown below.

In addition, a date

If the command buffer is altered such that EXCHITC is not
loaded into PP 4 then this entry must be altered accordingly.

indicating when the test was last modified will be appended to the extreme
right of all the displays.

| FCT9 (op) PCxxxx CPx Sxxxx SBxxxx CXXxX

OPERATION (op)
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RU
RC
RB
RS
sC
SB
SS
ST
SE
SM
HT

Running Message
Repeating Condition
Repeating Subsection
Repeating Section

End of Condition

End of Subsection

End of Section

End of Test

Stopped on Error
Executing in scope mode
Test halted by operator
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PC Pass Count

ce Current CPU

8 Current Section Number

SB Current Subsection Number
C Current Condition Number

Normally the RB and RS codes are not seen when a subsection or section is
being repeated. Instead, a dynamic display of the current subsection and
section is provided by the RU code. The display is updated at every
subsection boundary.

PARAM3 controls testing for dual CP systems. Either one or both of the CPs
may be tested. If two CPs are tested, CPO is tested first for any given
section and, when testing is complete, the section is repeated for CPl.
NOTE
If the repeat section paramater is set, the
section is repeated for the currently executing

CP. TIf the section stop bit is set the test
stops at the end of section for each processor.

4.2 FCT9 ERROR MESSAGES

4.2.1 Data Comparison Error Message

A standard FCT9 error message for a data comparison error is shown below.

FCT9 SE PC0O000 CPO S0008 SB0002 C0021 YY/MM/DD
EC1=0000 TE=0001

ACTIVE SLAVES PP 05 06 07

P REG 00 00 BO 00 00 00 40 34

S REG 00 00 04 31 04 31 04 31

MON PACK 004100 PROCESS 0000 BOOO 0000 4030
JOB PACK 004280 PROCESS 0000 BOOO 0000 4068
COMPARE NO 0003

MASK FFFF FFFF FFFF FFFF

XPCTD 0000 0000 0000 0000

RECVD 0000 0000 0000 1000

ADRS OF XPCTD 0044E8
ADRS OF RECVD 000088
ADRS INDEX 0000

S A G G U . —— G —— — — —— — — — — ——
L U D I W G . G L W - —— D G A ——

The first line is similiar to that for a running display; the second line
provides an error code and the total errors as follows:

ECl Error Code 1
TE Total Errors since test first start
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The ECl error code is set with a value of 1C20y4 when the MAC channel is
found unable to transfer data after a function was sent by EXCHITC.

If the address index is nonzero, a block comparison occured and the index is a
word offset from the expected and received addresses pointing to the data in
error within the block. In the event of multiple errors in a block
comparison, only the data for the first detected error is displayed.

The addresses of the monitor and job exchange packages are provided along with
the value of the P register word contained in the packages. It is not
possible to provide equivalent information pertaining to the CYBER 170
exchange packs.

Aside from the S register and the address index, all displayed addresses are
byte addresses. There are minor variations in the spacing (by byte or parcel)
for some of the data which is displayed. These variations are a result of
differences between the various model processors.

4.2.2 Processor Hung Error Message

When a central processor operation is initiated and does not subsequently
halt, a display similiar to the following may appear.

FCT9 SE PC0000 CPO S0008 SB0O000 CO0001 YY/MM/DD
EC1=0000 TE=0001

ACTIVE SLAVES PP 05 06

P REG 00 00 BO 00 00 00 40 34
MON PACK 004100 PROCESS 0000 BOOO 0000 4030
JOB PACK 004280 PROCESS 0000 BOOO 0000 4068

PROCS HUNG CP PP 06

|
|
l
|
|
|
| s REG 00 00 04 31 04 31 04 31
|
I
!
|
|

The last line indicates the central processor and slave PP 6 are hung up.
Typically, if the CP hangs in the sequence of commands it is executing, any PP
which has sent an exchange request may also hang up because it will fail to
receive an exchange accept from the CP.

When a processor hangs up, the S and P registers are read immediately for the
purpose of displaying their values. EXCHITC will subsequently send a special
deadstart command to the processor which forces exchange accepts to be sent to
the PP system. This action will release all slave PPs that may have hung and
will allow EXCHITC to regain control of them. If on such an occasion the
operator observes the value of S or P via the CMSE AR display, they may not
correspond.
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4.2.3 Program Error Message

An error display similiar to that shown above may occur except the last line
reads PROGRAM ERR.
interpreting the control commands which it reads from central memory. The
error could be caused by bad data loaded from disc to central memory, or by an
over-write of the control tables in central memory as a result of a CP error.

This indicates EXCHITC detected an error in the process of

4.2.4 System Register Error Display

In the event an error is detected while checking either a processor hardware
register or a processor soft register (dedicated register file register
accessed by microcode) a display similiar to that shown below occurs.

P REG

S REG

MON PACK
JOB PACK
COMPARE NO
MASK
XPCTD
RECVD

REG ADRS

ACTIVE SLAVES

FCT9 SE PCO000 S0000 SB0O000 C0003 YY/MM/DD
EC1=0000 TE=0001

PP

00 00 BO 00 00 00 40 30
00 00 04 31 04 31 04 31
004100 PROCESS 0000 BOOO 0000 4030
000000 PROCESS 0000 0000 0000 0000

0005
FFFF
0000
0000
0048

00

FFFF FFFF FFFF
0000 0000 0000
0000 0000 1000

. - — —— —— - G — —— — ——— ——— —

The register address
processor or central

is the address of the register within the central
memory subsystem.

4.2.5 Miscellaneous Error Messapes

The following single line error messages may also occur. 1In all cases,
EXCHITC exits to the CMSE idler since recovery is not possible.

Message

ABORT -~ MAC ERR

Meaning

An error occured during initialization when
ITC was reading the EID registers on each
radial interface.

ABORT -- ELEMENT ID ERR During initialization while reading EID
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registers, too few responses were received.
Apparently a system element was not
connected.
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Message

ABORT - TOO FEW PP S

CPX NOT Al170 CAPABLE

ABORT - CHAN OR CM ERR

ABORT -~ SLAVE PP HUNG

4.3 OPERATOR ENTRIES

Meaning

During the loading of the slave PPs, EXCHITC
was unable to find any slave PPs available
for use. The entry for PARAM 11 should be
checked. See also section 3.2.2.

Prior to executing the first condition of
the test, the Cl170 bit of the VMCL register
and the SOLO C170 bit of the options
installed register are checked to ensure
that they are set. This error is more
likely to occur in dual CP systems where the
second CP may not have Al170 capability. 1If
this is so, deselect the parameter bit for
the second CP.

After the slave PPs are loaded, EXCHITC
checks to determine if it can communicate
with them. The error may be a result of a
channel problem or a PP to CM interface
problem possibly caused by 4 slaves
accessing CM simultaneously. See also
gection 3.2.2.

During normal execution of the test, an
exchange accept problem may arise which
causes a slave PP to hang up on a 26XX
command. When this occurs, EXCHITC
initiates a sequence which should force the
CP to send exchange accepts to the IOU
system. If this operation fails to release
the slave or slaves from the 26XX command
this message should appear.

Aside from the operator entered commands which are provided by CMSE, EXCHITC
provides additional commands as follows:

Action Command

SPACE BAR Continue Execution

s Stop
R Restart
60469390 E

Description

Entered after any stop to cause execution
of the test to continue.

Entered while the test is executing to
cause a halt at the next condition boundary.

Restarts the test from the first selected
section.

I-5-13



Action

ABS

ABB

ECP0O/DCPO
ECP1/DCP1

RPFS/DPFS

60469390 K

Command

Drop

Abort Section

Abort Subsection

Enable/Disable
PFS micro-traps

Description

Halts test execution and requests CMSE to
deadstart all slave PPs and the EXCHITC
PP. The test cannot subsequently be
restarted.

Entered by the operator after an error stop
when it is desired to skip to the next
gsection of the test.

Entered by the operator after an error stop
when it is desired to skip to the next
subsection of the test. This command is
ignored if the test is already at an end of
subsection stop.

Enables or disables test execution for CPO
or CPl on dual CP systems. These commands
are ineffective on single CP systems.

These commands provide a more convenienl
method of enabling or disabling the PFS
micro-traps as opposed to setting or
clearing a bit in PARAM word 17.
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EXCHANGE TEST - EXCH 6

1 INTRODUCTION

This Exchange test (EXCH) includes, and operates in conjunction with, an
Instruction Test controller (EXCHITC) which provides various interface and
test facilities including the control of slave PPs which are used to initiate
CYBER 170 type exchanges.

The CYBER 170 PP exchange commands EXN, MXN, and MAN are tested while the
processor is operating in the executive state and CYBER 170 job and monitor
states. The test checks the operation of the exchange and trap interrupts
which result from these PP exchanges and also checks that the processor can
subsequently be moved into the CYBER 170 mode to provide the proper exchange
accept response to the PP system. A number of sections of the test employ
multiple PPs performing EXN, MXN, or MAN commands. These sections check that
all exchanges are responded to and that an interrupted process can be resumed
and properly completed. 1In some sections, other activities such as starting
and stopping the processor (test section 9) or System Interval Timer (SIT) and
Process Interval Timer (PIT) interrupts (test section 11) or external
interrupts (test section 10) are caused to occur while the PP exchange
activity is also present. Sections 12 through 15 check CYBER 170 error exit
conditions.

Appendix C contains a set of diagrams that illustrate the sequence of
exchanges that occur in the test sections.
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2 REQUIREMENTS

2.1 HARDWARE
Equipment for which test is intended:

Models 810, 815, 825, 830, 835, 840, 845, 850, 855, 860, and 990 computer
systems.

In addition to requirements for CMSE, EXCH requires the following:
e 1 CPU
e 5 PPs (4 of the channels must have the
e 5 PP channels same number as 4 of the PPs)

A minimum of one megabyte of CM

In sections 2 and 16, up to 16 megabytes of memory may be selected in order to
check memory addressing by the PP exchange command. :

With 5-PP systems the test bypasses some sections which require multiple slave
PPs. EXCH may run all sections with 10 or more PPs.

2.2 SOFTWARE
This product uses the facilities of the Common Maintenance Software Executive

(CMSE); additionally, portions of the Diagnostic Executive (DEX) are compiled
with, and are a part of the EXCHITC object code.

2.3 ACCESSORIES

None required.

2.4 CHARACTERISTICS

1. Test name EXCH
2. Test/diagnostic/utility/system Test
3. S8ize (source) PP code 6000 lines
CP code 7000 lines
4, Size (memory required for execution)
PP code 4096 PP words
Central memory 1 million bytes minimum
5. Virtual code/microcode/PP code/other Virtual and PP code
6. Run time 1 minute
7. Level of isolation detection
8. On-line/off-line/both off-line
9. Off-line system MSL15X
10. Resident during execution Yes
11. Language CP: CYBER VM Assembler
PP: COMPASS
12. Source code maintenance CP: MODIFY (ASCII)
PP: UPDATE
13. Uses maintenance channel Yes
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3 OPERATIONAL PROCEDURE

3.1 RESTRICTIONS AND USER CAUTIONS

With 5 PP systems the test bypasses some sections which require multiple slave
PPs. EXCH may run all sections with 10 or more PPs.

3.2 LOADING PROCEDURE

The object code of EXCHITC and its associated overlays plus the EXCH object
code must reside on the Maintenance Software Library (MSL) device. The file
names on the MSL for these binaries are EXCHITC, EXCHPl, EXCHP2, EXCHP3,
EXCHP4, EXCHSLV, and EXCH.

Command buffers do not load the microcode. The standard product set microcode
must be loaded prior to executing the command buffer.

Command buffer EXCHx (where x is 1 for model 810/815/825/830, 2 for 835, 3 for
840/845/850/855/860) exists on the MSL 15X tape to facilitate loading and |
execution of this test. Before using this command buffer you may have to

modify it for your system. Display the command buffer using the CMSE command
buffer display commands or print the contents of the command buffer using
procedures provided in the Command Buffer Maintenance section of the MSL 15X
Reference Manual. Then modify the command buffer as directed by comments

embedded in the command buffer. When you are satisfied that the command

buffer is set up properly, enter a GO,EXCHx command to execute it, where x is

the model dependent number from above.

Modified command buffers can be saved on a back-up tape for future use. Refer
to the Utilities section of the MSL 15X Reference Manual for procedures.

Execution of the command buffer causes default parameters to be used by
EXCHITC. If desired, commands to alter the default parameters may be included
in the command buffer immediately prior to the RU command. Inclusion of an SP
command after the RU command will automatically provide the space bar command,
which is required to cause execution to proceed after the default parameter
entry stop.

3.2.1 Loading Processor Dependent Overlays

After the command buffer initiates the execution of EXCHITC, it accesses the
element ID register of the subsystem on each radial interface to determine the
type of IOU, processor, and memory which are a part of the system. Based on
this information, the appropriate connect and type codes are set up for later
use. Determination of the type of central processor allows EXCHITC to adapt
to different machines. An overlay specific to the processor type (EXCHP1,
EXCHP2, EXCHP3, EXCHP4) is loaded into the EXCHITC PP to account for most of
the differences. 1In the few cases where differences cannot be conveniently
handled by the overlays, code modification is employed. The initializing code
modifies constants and command operands in the permanent code of EXCHITC.

When all changes are complete, EXCHITC makes the initial parameter stop and
display.
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3.2.2 Loading of Slave PPs

The loading of slave PPs commences after the initial parameter stop. The
sequence for loading is described below. The number of the PP which will be
selected as the the first possible slave PP is defined by PARAM 11; default is
PP number 0. If EXCHITC is already residing in PP number 4 then the slaves
would normally be PPs 5,6,7, and 11g. This assumes CMSE is using channels

or PPs 0 through 3.

NOTE

After execution of EXCH is complete, the operator
should execute a D (drop) command to make all PPs
available to CMSE. If the EXCH command buffer is
executed a second time (without the drop command

and assuming auto PP assignment is in effect), a

much different and unexpected set of PPs will be

caused to execute the test.

Parameters 11, 12, 13, and 14 select the PPs to be used as slaves. The search
for available PPs proceeds sequentially from PP 0. If PARAM 11 is nonzero,
the search commences from that nonzero value. Only PPs for which the
corresponding channel number is available will be selected. PPs and channels
used by CMSE will be skipped automatically.

If desired, a specific set of four slaves may be selected by entering the PP
numbers in parameter words 11 through 14. A nonzero value in PARAM 12 is
recognized by EXCHITC as a signal to use the four parameter values as the
required PPs.

NOTE

In this mode, EXCHITC does not check to determine
if the PPs are actually available. It provides no
warning if they are not.

Parameter word 15 is used to control the selection of the channel used by
BXCHITC to communicate with the four slaves. Parameter default is 0 and, as
such, either channel 12 or 13 will be selected, depending upon which of these
is not in use by CMSE to communicate with the MSL device. If neither of these
is available, the number of some other suitable channel must be entered in the
parameter word. The sequence employed by EXCHITC for setting up the channels
and loading the slave PPs is as follows:

a) Select and request use of the channel which is to be used for EXCHITC
to slave PP communication.

b) If PARAM12 is zero, skip to step c¢); otherwise, assign PPs as slaves
according to parameters 11 through 14 and then skip to step f).
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c) Starting with the PP defined (by PARAM1l) to be the first slave PP,
scan to determine if that PP is: PP 0, the CMSE I/O driver PP; the
EXCHITC PP; the CMSE monitor PP; the CMSE display PP; the same number
as the CMSE MSL device channel; the same number as the CMSE PP
communication channel; or if the PP number is the same as the display
channel number 10g. If none of these is true then assign the PP to
be the first (or next) slave PP.

d) If four slave PPs have not been assigned and if all PPs in the system
have not been scanned, skip to the next higher PP and return to step
c).

e) If no PPs were assigned, display the message TOO FEW PP'S and exit to
the CMSE idler. The operator should check the entries for parameters
11 through 14.

f) If only one, two, or three slave PPs are assigned, then modify the
section select parameter words so that only sections which employ one
slave PP will be executed.

g) In sequence, load each of the assigned slave PPs with its object code
(EXCHSLV), initiate its program execution and check that it responds
by clearing a central memory flag.

h) Check the response of all slave PPs by commanding them to execute
dummy operations which will require their simultaneous access of
central memory and their assigned channel. If any slave PP hangs up,
display the message ABORTED — CHAN OR CM ERR and exit to the CMSE
idler.

3.2.3 Load Map

The above sections describe the loading of the PP portions of the test. The
CP portion of EXCH is loaded via command buffer into central memory as a
single record at byte address 4000y4. The following table provides
information as to the byte address of the various blocks of data and code.
The segment and page tables are generated by the test after it commences
execution.

Hex

Address

0000 Register file dump and deadstart flag
1000 Segment table

2000 Page table

4000 Section address table

4100 Control flags and data

4400 CYBER 170 Process data and code

4A00 CYBER 170 Exchange packages

4F00 Executive state Instruction level code
5600 Executive state Exchange packages and stacks
6200 Control command tables

Refer to section 3.3.3 for the location of various control flags and data.
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3.3 PARAMETERS AND CONTROL WORDS

3.3.1 Parameters

Parameter words control the execution of the test. These words are defined in
the MSL15X Off-Line Maintenance Software Library Reference Manual listed in
the preface. They are located at PP locations 122g to 1l44g (directly

following the control words).

Parameter words can be set/cleared manually through CMSE commands. Individual
bits of parameter word O can be set/cleared with a set of CMSE commands which

references the bits by mnemonics.
SRC sets repeat condition.

For example, CSM clears scope mode while

The use of PARAM7 through PARAM18 are peculiar to EXCHITC and EXCH. For
further details, refer to section II-6, this manual.

Parameters are as follows:

Octal
Address Parameter Bit
122 PARAMO 00015700014 ¢
00025/0002, ¢
0004g5/00044 ¢
00105/0008, ¢
00205/0010, ¢
00405/0020, ¢
01005/00404 ¢
02004/0080, ¢
0400570100, ¢
10004/02004 ¢
20005/0400, ¢
40005/08004 ¢
10000g/1000, ¢
200005 /2000y ¢
40000g/4000, ¢
100000g/8000 ¢
123 PARAM1 0001g/0001, ¢
00025/0002, ¢
00045/00044 ¢
0020g/00104 ¢
0040g/00204 ¢
0100g/00404 ¢
124 PARAM2
125 PARAM3 0001g/0001, ¢
0002g/00024 ¢
126 PARAM4
127 PARAMS
130 PARAM6
131 PARAM?
132 PARAMS
133 PARAM9
134 PARAM10
135 PARAM11
60469390 E

Meaning

Stop at end of test (ST)

Stop at end of section (SS)
Stop at end of subsection (SB)
Stop at end of condition (SC)
Stop on error (SE)

Log effort in dayfile (LE)
Repeat test (RT)

Repeat section (RS)

Repeat subsection (RB)

Repeat condition (RC)

Scope mode (SM)

Quick look (QL), not used
Bypass all messages (DR)
Display only error messages (DE)
Reserved

Accept CMSE Param commands
Reserved

Reserved

Bypass parameter stop

Reserved

Reserved

Reserved

Repeat test count

Test CPU O

Test CPU 1

Reserved

Sections 15-00 SELECT

Sections 31-16 SELECT

Exchange address, byte, 16 MSBs
Exchange address, byte, 16 LSBs
Exchange address increment, byte
Number of exchanges

First slave PP
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136
137
140
141

142
143
144

PARAM12
PARAM13
PARAM14A
PARAM15

PARAM16
PARAM17
PARAM18

0002g/00024 4

Parameter defaults are as follows:

Octal

Address

122
123
124

125
127
130
131
132
133
134

135

136
137
140
141

142
143
144

Setting

PARAMO =
PARAM1 =
PARAM2 =

PARAM3 =
PARAMS
PARAM6
PARAM7
PARAM8
PARAM9
PARAM10=

wonu

PARAM1l=

PARAM12=
PARAM13=
PARAM14=
PARAM15=

PARAM16=
PARAM17=
PARAM18=

100121g
000000g
000000g

000003g
177777g
000016g
000001g
000000g
000200g
017000g

000000g

0000004
000000g
000000g
000000g

0007774
000002g
000001g

3.3.2 Control Words

Second slave PP

Third slave PP

Fourth slave PP

EXCHITC to slave communication
channel

Delay count for processor hung
Enable PFS register operation
Memory segment select, one
Bit/megabyte

Meaning

The most significant bit must be set.
The parameter stop is not bypassed.
The repeat test count will have effect
only if the repeat test bit is clear.
Test both CPUO and CPUl if available.
All sections selected.

First exchange at 10000;¢.

Address increment of 16 CM words.
Number of exchanges go up to but not
over 1000004¢.

Select slaves sequentially starting
with first available PP.

Use either channel 12g or 13g for
controller to slave communication.
Hang count of 511.

Enable PFS register operation.
Test only first megabyte of CM.

Control words are intended to identify a program and supply information to a

higher system or operator.

They do not normally affect test execution. The

control words are located at PP locations 102g to 121g and are as follows:

Octal

Address

102
103
104
105
106
107

Word

CWo
CW1.
CW2
CwW3
CW4
CW5
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Meaning

Program name (first 2 characters)
Program name (last 2 characters)
Program type

Monitor ID word

Error code number 1

Error code number 2 (not used)
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110
111
112
113
114

CWé Pass counter

cw? Current section counter
Cw8 Current subsection counter
CcW9 Current condition counter
CW10 Current error counter

3.3.3 Central Memory Control Flags and Data

The central memory is used as a means of communication between EXCHLITC, the
central processor, and the slave PPs. Certain flags and data may be of
interest to the operator when a failure occurs. These are itemized below by
their central memory byte address:

0000, ¢

410844

411046

4118,4¢

41204
4128,¢

41304 ¢
41384 ¢
414016

41484 ¢

4150, ¢
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DEADSTART FLAG -- A hand--shake flag used in all sections by
EXCHITC and the CP (see section II-6). Note that when a
register file dump occurs, this flag will be overwritten.

SLAVE CHANNELS - Each of the four parcels shows the channel
number (and PP number) used by EXCHITC to communicate with the
four slave PPs.

EXCHANGE COMMANDS - Each of the four parcels contains a special
command to be executed by each slave PP. Most often a 26XX
command.

SLAVE DELAYS AND EXCHANGE COUNTS -~ A word of data set up by
EXCHITC and used by the slaves to control the number of
exchanges to be performed and the delay to be executed prior to
each exchange. The word is divided into four parcels, 0 through
3 which are referenced by slaves 0 through 3, respectively. The
upper eight bits of a parcel define the delay and the lower
eight bits the exchange count. Used in sections 1 through 11.

SLAVE FUNCTION CONTROL - This word contains data passed by
EXCHITC to the slave PPs to provide functional control.

SLAVE PPO EXCHANGE ADDRESS - The current exchange address set up
by EXCHITC and used by slave PFO.

SLAVE PPl EXCHANGE ADDRESS Same as for slave PPO.

SLAVE PP2 EXCHANGE ADDRESS - Same as for slave PPO.

SLAVE PP3 EXCHANGE ADDRESS Same as for slave PPO.

EXCHANGE SEGMENT ADDRESS - The upper four bits of an address
which will determine which one megabyte segment of memory will
be checked in sections 2 and 16.

SLAVE PPO RESPONSE DATA - A word written into central memory by
the slave PP upon completion of a test condition. The four
parcels serve the following purpose:

e Parcel O -- Slave exchange count; indicates the number of
exchanges for which an exchange accept was not received.
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41584 ¢
41604 ¢
41684 ¢

4170,

417844

418044

4188,

42204

423044

423816

44004 ¢

440844
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Should be decremented to zero upon cdmpletion of a condition;
see section II-6. Checked in test sections 7 through 11.

e Parcel 1 - BO miss count, indicates the number of times an
exchange request did not result in a CYBER 170 exchange
package swap; see section II-6. Checked only in section 7.

e Parcel 2 — The PP op code of the command executed by the
slave. Usually a 26XX. May be a 2400 for an inactive
slave. May also be a 63XX (CWwM), 1063XX (CWML), or a 102601
(INPN) for sections 8 or 10.

e Parcel 3 - Not applicable.

SLAVE PP1 RESPONSE DATA - Same as for 4150,¢
SLAVE PP2 RESPONSE DATA — Same as for 4150,¢
SLAVE PP3 RESPONSE DATA — Same as for 4150y¢

SYSTEM INTERVAL TIMER (SIT) INTERRUPT COUNT -- Written to central
memory and decremented to zero by the CP during a condition of
section 11. Nonzero value indicates that all SIT interrupts
were not performed. Comparison checked by EXCHITC.

SIT INTERVAL VALUE AND COUNT - Written to central memory by
EXCHITC for use by the CP in section 11 only. Parcels O and 1
are the interval and parcel 3 is the interrgpt count.

PROCESS INTERVAL TIMER (PIT) INTERRUPT COUNT -- Written to
central memory and decremented to zero by the CP during a
condition of section 11. Nonzero value indicates that not all
PIT interrupts were performed. Comparison checked by EXCHITC.

PIT INTERVAL VALUE AND COUNT - Written to central memory by
RXCHITC for use by the CP in section 11 only. Parcels 0 and 1
are the interval and parcel 3 is the interrupt count.

ECO FLAGS -- The least significant 16 bits of this word may be
used to select or control test options related to the
incorporation of ECOs. See paragraph 1 for additional details.

170 MODE INTERRUPT COUNT - Count of the number of external
interrupts received in a single condition of section 10 while
the CP was executing in the 170 state job mode.

VIRTUAL MODE INTERRUPT COUNT - Same as 4238, above except for
the virtual monitor mode.

REFERENCE ADDRESS -- In the CYBER 170 mode the error exit
location and condition bits are stored in RA by the processor.

SAVED REFERENCE ADDRESS -- The test's CYBER 170 monitor mode

process saves the contents of RA (from a previous CYBER 170 job
mode error exit) at this location.
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44104¢

44184¢

44204¢

EXCHANGE TO A FLAG - In some test sections a CYBER 170 exchange
to A results in execution of code which causes a value of
AAAAj¢ to be stored in this location. The flag is checked to
see that the particular condition sequenced properly.

EXCHANGE TO MA FLAG - A CYBER 170 exchange to monitor address
causes a value of DEADjg to be stored in this location (like

exchange to A flag).

SEQUENCE COMPLETE FLAG - A hand-shake control flag used only in
sections 9 and 11 by EXCHITC and the CP. See section II-6.

3.4 SECTION INDEX

Section

0

10
11
12
13
14
15
16
17
18

19
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Tag
SECTO
SECT1
SECT2
SECT3
SECT4
SECT5
SECT6
SECT7
SECT8
SECT9
SECT10
SECT11
SECT12
SECT13
SECT14
SECT15
SECT16
SECT17
SECT18

SECT19

Brief Description

Test initialization

CEJ/MEJ commands

Exchange addressing

26xx execution in CYBER 170 jgb and monitor mode
26xx sets MCR5 in executive state job mode

26xx execution in executive state job mode

26xx execution in executive state monitor mode
Multiple 2600 exchanges and BO checking

26xx exchanges and block writes in CYBER 170 mode
2600 exchanges and CP stop/start in CYBER 170 mode
2600 exchanges and external interrupts

2600 exchanges and SIT/PIT interrupts

Error exit, illegal instructions

Error exit, address out of range

Error exit, floating point infinite

Error exit, floating point, indefinite

Exchange addressing, selectable addresses

0S Bounds Register test

State switch with X0 sign bit

UEM read/write and block copy commands
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4 OPERATOR COMMUNICATION

4.1 DISPLAYS

4.1.1 Initial Display

The initial display presented by EXCH is as shown below. The display is made
and the test stops to allow the operator to enter any parameter changes that
may be required. The address of the first parameter word is given in the
first line of the display. The revision level of EXCHITC is also specified.
The entry, EP,4,142,xxxx is a parameter entry which can be made into the
EXCHITC PP memory. If the command buffer is altered such that EXCHITC is not
loaded into PP 4 then this entry must be altered accordingly.

EXKCH PARAMS PA=122B 80/11/30 REV 2.4

KEYBOARD COMMANDS

ABS/ABB ABORT SECT/SUBSEC

ECPX/DCPX EN/DISABL CPU X=0+1

EPFS/DPFS EN/DISABL PFS UTRAPS - P1,P2,P3 ONLY
EP,4,142 ,XXXX SET CP HANG COUNT

S/R/D/SPACE STOP/RESTRT/DROP/CONTINU

CONTROL DATA PROPRIETARY PRODUCT
COPYR. CONTROL DATA 1980

— — — —— — — — ——— — —— — ——

4.1.2 Running Display

The normal running display for EXCH is shown below.

| EXCH (op) PCxxxx CPx Sxxxx SBxxxx Cxxxx yy/mm/dd |

OPERATION (op): RU Running Message
RC Repeating Condition
RB Repeating Subsection
RS Repeating Section
scC End of Condition
SB End of Subsection

Ss End of Section
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ST End of Test
SE Stopped on Error
SM Executing in scope mode

HT Test halted by operator

PCXXXX Pass Count is xxxx

CPx Current CPU

Sxxxx Current Section Number is xxxx

SBxxxx Current Subsection Number is xxxx

CXXXX Current Condition Number is xxxx

yy/mm/dd Year, month, and day of revision of the‘ExCH test

Normally the RB and RS codes would not be seen when a subsection or section is
being repeated. This is due to a running message (RU) being issued at every
subsection boundary which erases the previous message and provides a dynamic
display of the current subsection and section.

Also note that there is no operation code for an operator stop. If an S
(stop) command (see paragraph 4.2) is entered while the test is running, the
test will stop and the HT code will be displayed.

PARAM3 controls testing for dual CP systems. Either one or both of the CPs
may be tested. When two CPs are tested, execution occurs alternately, not
concurrently. CPO is tested first for any given section and, when testing is
complete, the section is repeated for CPl.

NOTE
If the repeat section paramater is set, the
section is repeated for the currently executing

CP. 1If the section stop bit is set the test
stops at the end of section for each processor.

4.1.3 Error Message Display

When EXCH detects an error, the following standard error message is
displayed. Depending on the type of error, additional error messages are
displayed beneath this display. See Error Messages, section 4.4, for
definitions of these messages.

EXCH SE PCxxxx CPx Sxxxx SBXxxx Cxxxx
ECl = xxxx TE = xxxx

—————
———— —— c—
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Where:
SE
PCxxxx
CPx
SXXXxx
SBxxxx
Cxxxx
ECl
TE

Stopped on error
Pass count
Failing CPU

Failing section number
Failing subsection number
Failing condition number

Brror Code 1
Total error count

4.2 OPERATOR ENTRIKS

In addition to the operator entered commands which are provided by CMSE,
EXCHITC provides additional commands as follows:

Action

SPACE BAR

ABR

ECPO/DCPO
ECP1/DCP1

EPFS/DPFS
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Command

Continue execution

Stop

Restart

Drop

Abort section

Abort subsection

Enable/disable
PFS microtraps

Description

Entered after any stop to cause execution
of the test to continue.

Entered while the test is executing to
cause a halt at the next condition boundary.

Restarts the test from the first selected
gsection.

Halts test execution and requests CMSE to
deadstart all slave PPs and the EXCHITC
PP. The test cannot subsequently be
restarted.

Entered by the operator after an error stop
when it is desired to skip to the next
section of the test.

Entered by the operator after an error stop
when it is desired to skip to the next
subsection of the test. This command is
ignored if the test is already at an end of
subsection stop.

Enables or disables test execution for CPO
or CPl1 on dual CP systems. These commands
are ineffective on single CP systems.

These commands provide a more
convenient method of enabling

or disabling the PFS micro- traps as
opposed to setting or clearing a bit in
PARAM word 17.
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4.3 NORMAL MESSAGES
Other than the running display and initial display, described previously, EXCH

does not display any test messages for normal operation.

4.4 ERROR MESSAGES

Depending on the type of error detected, EXCH displays one of the following
error messages.

4.4,1 Data Comparison Error Message

An example of a standard data comparison error message is shown below.

EXCH SE PCO000 CPO S0008 SB0002 C0021 yy/mm/dd
EC1=0000 TE=0001 '

ACTIVE SLAVES PP 05 06 07

P REG 00 00 BO 00 00 00 40 34

S REG 00 00 04 31 04 31 04 31

MON PACK 004100 PROCESS 0000 BOOO 0000 4030
COMPARE NO 0003

MASK FFFF FFFF FFFF FFFF

XPCTD 0000 0000 0000 0000

RECVD 0000 0000 0000 1000

ADRS OF XPCTD 0O044E8
ADRS OF RECVD 000088
ADRS INDEX 0000

— — — — — — — — — — — — — — — ——— —

|
|
|
I
|
|
|
|
| JoB PACK 004280 PROCESS 0000 BOOO 0000 4068
|
|
|
I
I
I
I
|

The first line is similar to that for a running display; the second line
provides an error code and the total errors as follows:

EC1 Error Code 1
TE Total Errors since test first started

The ECl error code is set with a value of 1C20,¢ when the MAC channel is
found unable to transfer data after a function was sent by EXCHITC.

The compare number indicates which comparison within the the current condition
caused the error. Numbering of comparisons commences with number 1. Given
this number and the condition and section, a description of the failure may be
found in section II-6 of this manual.

If the address index is nonzero, then a block comparison occurred and the
index is a word offset from the expected and received addresses pointing to
the data in error within the block. In the event of multiple errors in a
block comparison, only the data for the first detected error is displayed.
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The addresses of the executive state monitor and job exchange packages are
provided along with the value of the P register word contained in the
packages. It is not possible to provide equivalent information pertaining to
the CYBER 170 exchange packages.

Except for the S register and the address index, all displayed addresses are
byte addresses.

4.4.2 Processor Hung Error Message

In the event that an operation of the central processor is initiated and does
not subsequently halt, a display similar to the following appears.

EXCH SE PC0000 PCO S0008 SB0O000 CO0001 yy/mm/dd
EC1=0000 TE=0001

ACTIVE SLAVES PP 05 06

P REG 00 00 BO 00 00 00 40 34
S REG 00 00 04 31 04 31 04 31
MON PACK 004100 PROCESS 0000 B0OOO 0000 4030
JOB PACK 004280 PROCESS 0000 BOOO 0000 4068

PROCS HUNG CP PP 06

— — ——— — —— —— — —— —

In this example, the last line indicates that the central processor and slave
PP 6 are hung up. Typically, if the CP hangs in the sequence of commands
which it is executing, then any PP which has sent an exchange request may also
hang up because it will fail to receive an exchange accept from the CP.

NOTE

When a processor hangs up, the S and P registers are read
immediately for the purpose of displaying their values.
EXCHITC then sends a special deadstart command to the
processor to force exchange accepts to be sent to the PP
system to release any slave PPs that may have hung and to
allow EXCHITC to regain control of them. If, on such an
occasion, the operator observes the value of S or P via the
CMSE AR display, one or both may not correspond.

4.4.3 Program Error Message

A display similar to that shown above, except that the last line reads PROGRAM
ERR indicates that EXCHITC detected an error in the process of interpreting
the control commands which it reads from central memory. The error could be
caused by bad data loaded from disc to central memory or by an overwrite of
the control tables in central memory as a result of a central processor error.
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4.4.4 System Register Error Display

1If an error is detected while checking either a processor hardware register or
a processor soft register (dedicated register file register accessed by
microcode) then a display similar to that shown below will occur.

EXCH SE PC0000 PCO S0000 SB0000 CO003 yy/mm/dd
EC1=0000 TE=0001

ACTIVE SLAVES PP 00

P REG 00 00 BO 00 00 00 40 30

S REG 00 00 04 31 04 31 04 31

MON PACK 004100 PROCESS 0000 BOOO 0000 4030
JOB PACK 000000 PROCESS 0000 0000 0000 0000
COMPARE NO 0005

MASK FFFF FFFF FFFF FFFF

XPCTD 0000 0000 0000 0000

RECVD 0000 0000 0000 1000

REG ADRS 0048

—— — — — — — —— — — — — —— — — —

The register address is the address of the register within the central
processor or central memory subsystem.

4.4.5 Miscellaneous Error Messages

The following error messages may also occur. In all cases, EXCHITC exits to
the CMSE idler since recovery is not possible.

e ABORT —~ MAC ERR - An error occurred during initialization when ITC was
reading the EID registers on each radial interface.

e ABORT -- ELEMENT ID ERR - During initialization while reading EID
registers, too few responses were received. Apparently a system
element was not connected.

e ABORT -~ TOO FEW PP S - During the loading of the slave PPs , EXCHITC
was unable to find any slave PPs available for use. The entry for
PARAM 11 should be checked. See section 3.2.2.

e ABORT - CHAN OR CM ERR - After the slave PPs are loaded, EXCHITC checks
to determine if it can communicate with them. The error may indicate a
channel problem or a PP to CM interface problem caused by four slaves
accessing CM simultaneously. See section 3.2.2.

e ABORT - SLAVE PP HUNG - During normal execution of the test, an
exchange accept problem may arise causing a slave PP to hang up on a
26XX command. When this occurs, EXCHITC initiates a sequence which
should force the CP to send exchange accepts to the IOU system. 1If
this operation fails to release the slave or slaves from the 26XX
command this message should appear.
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e CPX NOT Al170 CAPABLE - Prior to executing the first condition of the
test, the C170 bit of the VMCL register and the SOLO C170 bit of the
options installed register are checked to ensure that they are set.
This error is more likely to occur in dual CP systems where the second
CP may not have A170 capability. If this is so, deselect the parameter
bit for the second CP.

4.5 APPLICATIONS

4.5.1 SCOPE MODE CONTROL AND TRIGGERING

The CMSE command, SSM is used to set the scope mode. The command is entered
when the test is at a stop. When execution is restarted with a space bar,
EXCHITC forces the repeat of the current condition and the entry to the scope
loop. 1If a number of errors have occurred during the condition, then more
than one space bar entry may be required to reach the end of the condition and
enter the loop. Entry to the loop may be confirmed by observing activity of
the MAC channel flag on the display. The SM code will also appear on the
running display line.

The test may be pulled out of the scope loop with the CMSE command UP,x where
x is the PP in which EXCHITC resides.

In all sections of the test, a scope may be triggered using the pulse
generated by the deadstart function which performs the half-exchange-in of the
monitor process.

In most sections of the test, a scope may be triggered using the deadstart
which performs the half-exchange-in of the monitor process. 1In all sections
of the test, the scope may also be triggered from the test point for the model
independent refresh resync command (executive state mode op code 01,¢).

This command occurs in the CP code sequence for each section, immediately
prior to the point where any failures are likely to occur (usually just before
the executive state EXCHANGE which switches the processor to executive state
job mode). 1In section 9, the refresh resync command is the only trigger that
should be used (see section II-6 for further details).

The processor hang count (PARAM16) is defaulted to a value of 500g. This
value has been used to provide for the case where the processor is running
without cache and map enabled. 1In cases where the cache and map are in use
and where a scope loop is required, this value can be changed to 140g in

order to obtain a loop with a higher repetition rate. If the scope is
observed to have a long period where no activity is occurring then values even
lower than 140g could be employed.
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SECTION I-7

TRAP TEST - TRAP






TRAP TEST - TRAP

1 INTRODUCTION

This trap interrupt test (TRAP) includes and operates in conjunction with an
Instruction Test controller (FCTITC) which provides various interface and test
facilities.

The test executes MCR and UCR bit tests in which individual bits of these
registers are set:

1) during the load of an exchange pack from memory,
2) via the MAC or,
3) by a branch on condition register command.

The purpose is to ensure that the appropriate response (trap, exchange, halt,
stack) occurs for each bit prior to commencing with individual function type
tests. These tests are conducted with traps enabled and disabled and with the
processor operating in job mode and monitor mode.

Subsequent sections of the test execute command sequences to generate the
functions which would activate the MCR and UCR bits in normal operation. One
test section is devoted to a function test of this type for each bit of the
MCR and UCR register. These tests are also performed with traps enabled and
digabled in the monitor and job modes. The TRAP test does not execute a test
case for every particular case that can cause an interrupt. A reasonable
subset is checked.
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2 REQUIREMENTS

2.1 HARDWARE

Equipment for which test is intended: models 810, 815, 825, 830, 835, 840,
845, 850, 855, 860, and 990 computer systems.

In addition to requirements for CMSE, TRAP requires the following to execute:
o 1 CPU
e 1 PP and the MAC channel (17g)
e 21,0004¢ bytes of central memory (TRAP occupies less than the first
14,000,¢ bytes. The first 21,000,¢ bytes are used
during execution).
2.2 SOFTWARE
This product uses the facilities of the Common Maintenance Software Executive
(CMSE). Additionally, portions of the Diagnostic Executive (DEX) are compiled
with, and are a part of the FCTITC object code.
2.3 ACCESSORIES

None required.

2.4 CHARACTERISTICS

1. Test name TRAP
2. Test/diagnostic/utility/system Test
3. Size (source) PP code 6000 lines
CP code 11000 lines
4. Size (memory required for execution)
PP code 4096 PP words
Central memory 1 million
bytes minimum
5. Virtual code/microcode/PP code/other Virtual and
PP_code
6. Run time ' 1 minute
7. Level of isolation detection
8. On-line/off-line/both off-line
9. Off-line system MSL15X
10. Resident during execution Yes
11. Language CP: CYBER

VM Assembler
PP: COMPASS

12. Source code maintenance CP: MODIFY (ASCII)
PP: UPDATE
13. Uses maintenance channel Yes
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3 OQPERATIONAL PROCEDURE

3.1 RESTRICTIONS AND USER CAUTIONS

None.

3.2 LOADING PROCEDURE

The object code of FCTITC and its associated overlays plus the TRAP object
code must reside on the Maintenance Software Library (MSL) device. The file
names on the MSL for these binaries are FCTITC, FCTOPl, FCTOP2, FCTOP3,
FCTOP4, FCTOTI, and TRAP.

Command buffers do not load the microcode. The standard product set microcode
must be loaded prior to executing this command buffer.

Command buffer TRAPXx (where x is 1 for model 810/815/825/830, 2 for 835, 3 for
840/845/850/855/860) exists on the MSL 15X tape to facilitate loading and
execution of this test. Before using this command buffer you may have to
modify it for your system. Display the command buffer using the CMSE command
buffer display commands or print the contents of the command buffer using
pr