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PREFACE

This document describes the procedures which DIGITAL production
personnel, DIGITAL Software Support representatives, or RSTS/E users
should follow to test the reliability of RSTS/E V@5B-24 hardware
components at the system level. For DIGITAL production personnel
steps are described which enable building a RSTS/E system from the
standard distribution kit, creating an operational RSTS/E system
disk, and initializing all non-system disks. Additionally, for all
users of the reliability test, procedures are described for creating
the required files and for running the special SYSTST control program
and the peripheral exercising programs on the RSTS/E system. The
document is designed to be used in conjunction with the RSTS/E
System Manager's Guide, order number DEC-11-ORSMC-A-D.
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CHAPTER 1

INTRODUCTION TO THE RSTS/E SYSTEM RELIABILITY TEST

SYSTST is a set of BASIC-PLUS programs designed tc érovide a
system reliability test of RSTS/E computers. The package includes
a control program, several device exerciser programs, and utility
routines required to establish the SYSTST environment. Each of the
device exercisers is dedicated to driving one or more units attached
to a peripheral controller and reporting any errors it may detect.
The device exercisers are initiated through operator commands to the
control program which is also responsible for monitoring their pro-
gress. Since RSTS/E provides for software recovery from many hardware
errors, the error logging routines are used to provide continuous
monitor level recording of all detectable errors whether or not they
are reported by the exercisers. The error logging programs, ERRCPY,
ERRDIS, ERRCRS, and ANALYS are part of the standard RSTS/E library.

Although the SYSTST exercisers in combination with the error
logging routines do provide some diagnostic information, the package
is not intended to replace stand-alone diagnostic or maintenance pro-
grams. SYSTST should be used to point out possible problems and to
verify hardware on the system level. The diagnostics must be used to
identify specific hardware malfunctions at the device level.

1.1 SYSTST ENVIRONMENT AND OPERATION OVERVIEW

SYSTST is intended to run on any RSTS/E system with a minimum of
8K of user core. The monitor must be configured for the Record I/0
software option as well as for all devices which are to be tested.
The reliability test normally consists of running simultaneously
any set of device exercising subjobs over a period of several hours.
During the test the control program allows the operator to initiate,
terminate, and communicate with the subjobs and provides periodic
status reports on request. At the conclusion of the test, the contents
of the error log file should be printed to provide additional diag-
nostic information.



1.2 COMPONENTS OF SYSTST

All SYSTST programs are included in the standard RSTS/E distribu-
tion kit. If the distribution medium is 7 or 9 track magnetic tape,
the required SYSTST files are included on the System Library and
Reliability Tape labelled DEC-11-ORSLA-B-MA7.or -MA9. If the medium
is DECtape, a. separate Reliability Tape labelled DEC-11-ORSAA-B-UA is
included in the kit. For DECpack distribution, all SYSTST files are
included on the System Library and Reliability DECpack labelled
DEC-11-ORSLA-B-HA. Required SYSTST files are listed below with a
brief description of their purpose.

TSTBLD.BAS A modified version of BUILD
TSTBLD.CTL Control file for TSTBLD.BAS
CONTRL.BAS The SYSTST control program
CONTRL.HLP HELP file for CONTRL.BAS
CPEXER.BAS CPU/EIS/FIS/FPP exerciser
DFEXER.BAS RF11/RS11 disk exerciser
DKEXER.BAS RK11/RK@3/RK@5 disk exerciser
DPEXER.BAS RP11-C/RP@3 disk exerciser
KBEXER.BAS Keyboard exerciser
DTEXER.BAS DECtape exerciser
LPEXER.BAS Line printer exerciser
PREXER.BAS Paper tape reader exerciser
PPEXER.BAS Paper tape punch exerciser
CREXER.BAS Card reader exerciser
MTEXER.BAS Magtape exerciser

The following programs are also required and are included in the
standard RSTS/E library.

LOGIN.BAS RSTS/E LOGIN program

LOGOUT.BAS RSTS/E LOGOUT program

INIT.BAS RSTS/E system initialization program

UTILTY.BAS RSTS/E system utility program

TTYSET.BAS RSTS/E program for setting terminal
characteristics

ERRCPY.BAS RSTS/E error logging program

ERRDIS.BAS RSTS/E error log printout program

ERRDIS.HLP HELP file for ERRDIS.BAS

ERRCRS.BAS RSTS/E crash data recovery program

ANALYS.BAS RSTS/E crash analysis program

SHUTUP.BAS RSTS/E system shutdown program
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CHAPTER 2

RSTS/E SYSTEM GENERATION FOR SYSTST

SYSTST is intended for use at DEC manufacturing facilities for
production testing of RSTS/E systems, at the customer site for field
installation tests, and for periodic system reliability testing.

Production testing requires generation of a RSTS/E system for the

configuration to be tested. This chapter provides guidelines for the

system generation at the manufacturing facility. Reference is made to
the RSTS/E System Manager's Guide for details of the SYSGEN procedure
which are not duplicated in this manual.




2.1 GSYSTEM GENERATION FOR PRODUCTION TESTING

Generation of RSTS/E systems has been automated as much as
possible to minimize operator error and the time required to get the
system on the air., If a DECtape or magtape software kit is used, the
first step involves loading a System Generation Monitor onto any disk
and running the SYSGEN batch stream. A tape is created during the
system generation which contains a hardware configuration file
(CONFIG.MAC), four load maps (RSTS.MAP, OUR.MAP, INIT. MAP, and
BASIC.MAP), the RSTS Linkea Core Image Library (RSTS.LCL file), and
a bootable copy of SYSLOD. The SYSLOD program is then used to create
the RSTS/E system disk from the RSTS.LCL file on tape. When a DECpack
kit is used, procedures are similar but the files mentioned above
remain on the System Generation DECpack. The batch stream automati-
cally loads the system code onto the RSTS/E system disk. After the
system disk is created, the initialization options, PATCH, DSKINT,
REFRESH, DEFAULT, and START are used to bring RSTS/E up to full
operational status for production testing.

2.1.1 Creating the RSTS/E System - SYSGEN

The procedure to generate the RSTS/E system is described in
Chapter 2 of the RSTS/E System Manager's Guide. The SYSTST user
should be familiar with this material before attempting the system
generation. In particular, Section 2.4 contains detailed instructions
for loading the System Generation Monitor and running the system
generation batch stream. When the batch procedure is initiated, the

SYSGEN program asks a series of hardware configuration questions.
SYSGEN's automatic answer capability should be used for the system
generation at the production facility. This feature serves to verify
the hardware configuration. Section 2.6 of the Manager's Guide
includes all of the configuration questions. Normally, RSTS systems
should be configured only for the hardware which is installed.
However, RSTS/E is tolerant of missing devices and, with a few
reservations, the questions may be answered for the full hardware
configuration defined by the DEC order even if some devices are not
installed at the manufacturing facility.

The KT1ll memory management unit, the EIS option (11/40 only),
11/40 FIS or 11/45 FPP (if configured), 40K words of memory, clock,
the console terminal, and the system disk must be installed to begin



timesharing. Since RSTS/E adapts to the amount of additional memory
available at start up time, memory may be added or removed as long as
the 40K minimum is maintained as the lcw 40K of physical memory.
Similarly, terminal interfaces which are configured but are not
physically present at start up time will be locked out and messages
conveying the keyboard numbers of the lines disabled are printed by
the initialization code. 1If a swapping disk is configured but is not
connected, RSTS/E can be forced to swap on the system disk by appro-
priate responses to the REFRESH gquestiong discussed below. Other
devices such as DECtape, magtape, printers, and auxiliary disks may
be configured even if they are not connected provided they are not
referenced under *timesharing and are not used during the system
generation. When running SYSTST, care must be taken not to run any
exerciser for a configured device which is not really there. If this
is done, RSTS/E will assume the device is present, the driver will
access the appropriate bus address, a kernel trap through 4 will
occur, and the system will crash.

During the hardware configuration questions, SYSGEN will ask if
any non-supported devices are connected to the RSTS/E system.
According to the sequence for assignment of floating device addresses
and vectors, several non-supported devices will have their addresses
and/or vectors assigned before some of the supported devices (notably
DH1l). RSTS/E conforms to the specifications for assignment of
floating addresses and vectors. These specifications are included as
Appendix B of this manual. The devices which are not supported in
RSTS/E are listed below the question concerning non-supported devices
in the SYSGEN example of section 2.6.1, RSTS/E System Manager's Guide.

SYSGEN will also ask which disk will be used as the system disk.
Table 2-1 lists the preferred system disk for SYSTST. Note that the
RF11l is used as a swapping disk if it is not configured as the system
disk.

SYSGEN continues with a series of questions to determine the
software configuration. For the system generation at the DEC manu-
facturing facility, the default responses given in the automatic
answers are acceptable for all software options. The user need only
type the LINE FEED key to accept the automatic answer. For field
installation testing {ifa SYSGEN -is performed) and for periodic
reliability testing at the customer site, the software may be tailored
to customer specification. Software requirements and guidelines for
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Table 2-1
SYSTST Disk Usage

Disk Configuration Preferred SYSTST Choices
Default

RF11/RS11 RK11/RK0O3/RKO05 | RP11~-C/RP03 | System Swapping | Auxiliary
(platters) (drives) (drives) Disk . Disk Disks
g g 1-8 DPg# None DP1-DP7
g 1-8 g DK@ None DK1-DK7
/] 1-8 1-8 DPJ None DK@-DK7
DP1-DP7

1-8 g ] DF (all) | None None

1-8 g 1-8 DPg DF (all) DP1-DP7
1-8 1-8 "] DK@ DF (all) DK1-DK7
1-8 1-8 1-8 DK@ DF (all) DK1-DK7
DP@-DP7

running SYSTST under these circumstances are presented in Sections
2.3 and 3.5 of this manual.

After all hardware and software configuration guestions have been
answered, the batch stream proceeds to create the system as specified.
The operator is directed to mount tapes or disks as required. If
SYSGEN is permitted to use a line printer, load maps and a directory
of the LICIL tape will be printed. If a line printer is not available,
the tape directory only will be printed cn the console terminal.

2.1.2 Creating the System Disk for SYSTST

At this point SYSLOD or CILUS is used to create the contiguous
Core Image Library (CIL) on the system disk from the RSTS.LCL file on
tape or disk. When DECtape or magtape media is used, SYSGEN prints
the correct SYSLOD command string to be used for the specified con-
figuration. The disk to be used as the system disk must be mounted
and write enabled before answering the SYSLOD DIALOGUE query. Upon
completion of the load operation, SYSLOD bootstraps the RSTS/E
initialization code into memory from the newly generated CIL. The
load operation is performed automatically with CILUS when DECpack
software is used. No command string need be typed. In either case,
SYSTST does not require any special procedures in loading the CIL.
Section 2.9 of the Manager's Guide presents and explains the SYSLOD
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and CILUS command strings which are used for the various types of
system disks and distribution media. That document should pfovide
adequate reference material. When the RSTS/E initialization code

is loaded into memory it prints an identification line and the OPTION
query. The SYSTST user must now invoke several initialization
options to install any published patches, create the necessary file
structures, and establish start up conditions in preparation for
running the reliability test.

2.1.3 Installing System Patches - PATCH option

Immediately after the initialization code is bootstrapped into
memory, the PATCH option must be used to install any system patches.
Patches are published in the RSTS/E System Installation Notes and

the monthly Software Dispatch publications. Published patches
contain detailed instructions on the correct procedures to install
the patch. The PATCH option of the initialization code is described
in Section 3.2 of the RSTS/E System Manager's Guide. The SYSTST

user should be familiar with that material before attempting to make
any alterations to the system code. The example below demonstrates
the use of the PATCH option.

OPTION: PATCH Example only - not a
MODULE NAME 7 INIT real patch

BASE ADDRESS ? €7472

OFFSET ADDRESS 7 4724

MODULE BRSE OFFSET OLD NEW?

INIT 867472 0A4724 1062060 TLE4Z2066 Single Word Patch.
INIT PE7472 BB4TIZE  HEHEEX 7 0ld contents variable.

INIT B67472 0PB47ZE B@OSTEE % Printed for verification only.
INIT @67472 0@847Z2 @@leea T TC Control/C exit

OPTION: BOOT Boot required after

BOQOT DEVICE ? patching the initialization

code to load altered INIT

code into memory.
RSTS ¥B5B-24 TEST SYSTEM

OPTION:
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2.1.4 1Initializing the System Disk - DSKINT Option

After the SYSLOD or CILUS operation, the system disk contains
only the CIL. The DSKINT initialization option is used to write the
minimal RSTS file structure and to incorporate the CIL into this
structure. DSKINT also performs pattern tests on disk devices to
check for bad blocks and can therefore be used to supplement the tests
performed by the diagnostics and by the SYSTST disk exercisers.

The initialization of a system disk is described in Sections
3.3 through 3.3.2 of the RSTS/E System Manager's Guide. That

discussion contains more information than is required to run SYSTST

but is valuable for an understanding of the option. To avoid con-
fusion at the manufacturing facility, the following description of
DSKINT sets standards for initialization of all types of system
disks. Initialization of non-system disks is covered in Sections
3.3.3 and 3.3.4.

DSKINT is run by typing DSKINT or DS in response to the initiali-
zation OPTION query. DSKINT responds by asking for the current date
and time of day and then proceeds to ask a series of questions about
the disk to be initialized. Table 2-2 lists the DSKINT queries and
the responses which should be used for SYSTST according to system
disk type.

The pattern tests are performed after YES is typed in response
to the PROCEED query. If DSKINT finds a bad block, it prints the
block number (decimal) and the contents {octal) of the disk registers
at the time the error was detected. A few bad blocks (up to 10)
might be tolerated on RK cartridges or RP packs but diagnostics should
be rerun to ensure that the drive is not at fault. If bad blpcks are
detected on an RF disk, the RF1l and/or RS11l should not be accepted.
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Table 2-2

DSKINT Queries and SYSTST Responses

Response for System Disk Type
DSKINT Query RF RK RP
DISK? RF RK RP
PLATTERS? (RF ONLY)1l 1-8 NA NA
UNIT? (RK and RP)?2 NA '] g
PACK ID? SYSTST SYSTST SYSTST
PACK CLUSTER SIZE? 1 1 2
MFD PASSWORD? SYSTST SYSTST SYSTST
MFD CLUSTER SIZE? 4 4 4
PUB,PRI,SYS? SYS sYS SYS
LIBRARY PASSWORD? SYSTST SYSTST SYSTST
LIBRARY UFD CLUSTER SIZE? 4 4 4
PATTERNS (1-8)3 2 2 2
PROCEED (Y OR N)? YES YES YES

lEnter number of RS1l platters connected to RF1ll control.

2Always unit zero for system disk.

3The more patterns used, the better the test. Time required per
pattern = .5 minutes for RF, 2 minutes for RK, 12 minutes for RP.

Initializing the System Disk - DSKINT Example

RSTS ¥B5-21 TEST =YSTER Refer to Table 2-2 for the

correct responses to be
used for the various
types of system disks.

OFTION: DS
DD-MMM-%Y? 6-JUL-74
HH:MM? 1:12

DISK ? RK

UNIT 7 @

PACK ID ? &¥STST

FACK CLUSTtR SI2ZE 7 1

MFD PASSWORD ? SYS1ST

MFD CLUSTER SI1ZE 7 2

PUB, PRI, OR &%¥S ? S¥&
LIBRARY PASSHWORD ? SYSTST
LIBRAK. UFD CLUSTEKR SIZE 7 4
PRATTERNS 2 2

PROCEE® (¥ OR N> 27 ¥
PATTERN % 2

PATTERN # 1

OPTION:




2.1.5 1Initialization of Non-System Disks - DSKINT

The DSKINT option is used to write the minimal RSTS file structure
on non-system disks. SYSTST requires that each non-system RK and RP
drive be fitted with a cartridge or pack, readied, and write enabled
at this time. Do not use cartridges or packs which contain useful
information since DSKINT destroys everything on these packs. Sections
3.3.3 and 3.3.4 of the RSTS/E System Manager's Guide contain a general
discussion on the use of DSKINT for non-system disks. Specific
instructions for SYSTST are presented below.

As described in the previous section, DSKINT is run by typing
DSKINT or DS in response to the OPTION query. The current date and
time of day entered when the system disk was initialized is retained.
Typing the LINE FEED key (indicated by <LF> in the sample dialog) is
sufficient response, therefore, to the DATE and TIME questions. The
subsequent questions asked are similar to the case of the system
disk. Table 2-3 lists the DSKINT gueries and responses which should
be used for SYSTST according to auxiliary disk type. Do not initialize

the system disk using the responses of Table 2-3 as this will destroy
the CIL.

Table 2-3
DSKINT Queries and Responses for Non-System Disks
Response for Auxiliary Disk Type
RF,RS@3,
DSKINT Query RS@4 RK RP
DISK? RF RK RP
PLATTERS? (RF ONLY)l 1-8 (RF) NA NA
UNIT? (RS,RK, or RP)2 g-7 (RS) g-7 g-7
PACK ID? SYSTST SYSTST SYSTST
PACK CLUSTER SIZE? 1 1 2
MFD PASSWORD? SYSTST SYSTST SYSTST
MFD CLUSTER SIZE? 4 4 4
PUB, PRI, SYS? PUB PUB PUB
FORMAT? NA YES YES
PATTERNS? (1-8)3 2 2 2
PROCEED (Y OR N)? YES YES YES
lUse responses from Table 2-2 if RF is the system disk. DSKINT
serves only to pattern test an RE RS@3, or RS@4 swapping disk and
is not required.
2If RK or RP unit @, ensure that the disk is not the system disk.
3Time required per pattern = .25 minutes for RF or RS, 1 minute
for RK, and 12 minutes for RP.
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DSKINT is used once for each disk to be exercised under SYSTST.

After all disks have been initialized, leave the packs mounted and the
drives ready and write enabled for the duration of the test.

Initializing the Auxiliary Disks - DSKINT Examples

OPTION: DS

DO-MHU-$42 <LF>

HH . 11M4? <LF >
\

DISK 7 RK

UNIT 7 1

FACK ID ? SYSTST

FRCK CLUSTER SIZE 7 1
MFD PASSWORD 7 SYSTST
MFD CLUSTER SIZE 7 2
FUB, PRI, OR SYS 7 FUB
FORMRT 7 VYES

FATTERNS 7 2

PROCEED <Y OR N> 2?2 ¥
STARTING FORMAT PRS5S
END FORMAT PRASS
FATTERN & 2

PRTTERN # 1

OPTION: DS

DD-MMH-YY > <LF>
HH : MM? <LF>
DISK 7 RP

UNIT ? @

PRCK 1D 7 SYSTST

FRACK CLUSTER S512E ? 2
MFD PRSSWORD ? SYSTST
MFD CLUSTER SIZE ? 2
FUB, PRI, OR SYS ? PUR
FORMAT 7 YES

FATTERNS 7 2

FROCEED <% DR N> 7 ¢
DRIVE NOT RERDY

Time entered above is sufficient
until start up time. (See note
below on <LF> ,)

Refer to Table 2-3 for correct
response for all types of
auxiliary disks.

Typing the Linefeed key is
represented by the symbolic
characters <LF>.

Drive was not powered up.

TYPE <LF> TO RETI;\’V: ANYTHING ELSE TO RBORT DSKINT <LF>

DRIVE NOT RERDY

TYPE <LF> TO RETRY, ANYTHING ELSE TO RBORT DSKINT
SET RF11C FORMAT ENABLING SWITCH THEN TYPE <LF>

STARTING FORMAT PRSS
END FORMAT PASS

DISRBLE FORMAT SWITCH THEN TYPE <LfF>

PATTERN & 2
FPATTERN # 1

OPTION: DS
DD-MMH-¥y¥?
HH:MM?

DISK ? RF

PLRTTERS 7 2

PRCK 1D ? SYSTST

PRCK CLUSTER.SIZE 7 1
MFD PASSKORD ? SYSTST
MFD CLUSTER SI1Z2E 7 2
PUB, PRI, OR SYS ? PUB
PRTTERNS ? 2

PROCEED <Y OR N> ? ¥
FATTERN & 2

PATTERN ¥ 1

Drive was not
<LF> write enabled
<LF >

<LF>

<LF>
<LF>

DSKINTing the swapping disk
is not required but it does

serve to pattern check the
disk.



2.1.6 Building the System Files - REFRESH

All RSTS systems require a number of system files during normal
time sharing operations. The files required by RSTS/E are listed
in Table 3-3 in the RSTS/E System Manager's Guide together with a
functional description of each. The DSKINT of the system disk creates
the files BADB.SYS, SATT.SYS, and RSTS.CIL. The remaining system
files are created by the REFRESH option of the RSTS/E initialization
code. REFRESH permits tailoring of the system files to the needs of
each individual installation. A lengthy discussion of the options
available at REFRESH time is presented in Sections 3.4.1 and 3.4.3

of the RSTS/E System Manager's Guide. SYSTST requires only a small

amount of tailoring to locate a swap file (SWAPJ.SYS) on the swapping
disk (if one exists) and to create the crash dump file (CRASH.SYS).

The example below shows the preferred responses to the REFRESH
dialog for SYTST. With two exceptions, the responses shown cause
REFRESH to default the characteristics of the system files. First,
REFRESH locates the swap file on the system disk even if a swapping
disk exists unless instructed otherwise. The responses shown in the
example force SWAP@.SYS to the swapping disk. If no swapping disk is
configured, REFRESH will not ask the "DISK" query and defaults to the
system disk. Secondly, REFRESH does not create the crash dump file
unless instructed to do so. The crash dump facility should always be
enabled for SYSTST, and, hence, the file CRASH.SYS must be created at
REFRESH time. "YES" responses to the "CRASH DUMP" queries of both
the REFRESH and DEFAULT initialization options serve to enable the
crash dump and auto-restart features of RSTS/E.

Creating the System Files - REFRESH Example

OPTION: REFRESH
DD-MMM-YY? 22-JUL-74
HH:MM? 18:38

OLD 7 NO

FILE CUREENT EREQUIRED START START
NAME REQUIRED? EXIST STATUS SIZE SIZE CLUSTER SECTOR
BADB . SYS YES cYs oK @ a

RSTS . CIL YES cYs b/C 2e64 264 4& 49
SATT . SYS YES sYs bAC ) z 4 &
SWAPG . SYS YES NO CRE @ Siz

SWAP1 . SYS NO NO oK @ o]

SHAP2 . SYS NO NO oK @ @

SWAP3 . SYS NO NO oK a @

OvR . SYS NO NO oK a 2¢

ERR . 5¥S NO N G @ &

BUFF . S¥S YES NO CRE @ [

CRASH . SvYS NO NO oK @ 28



Creating the System Files - REFRESH Example (Cont.)

BRDS 7 <LF>

RETS CIL CHANGES 7 | <LF>

SATT. &YS CHANGES ? <LF>

SHAFE. SYS CHANGES 7 YES Type the LINE FEED key here
to accept REFRESH defaults.

12 7 <LF>

DISE 7 SHWP

BASE 7 <LF>

SHAP1. SYS CHANGES 7 <LF>

SWAFZ. SY&S CHANGES 7 <LF>

SHAPZ. SYS CHANGES 7 <LF>

OYR. SYS CHANGES 7 <LF >

ERR. S4¥S CHANGES 7 <LF >

EUFF. 5¥Y5 CHANGES 7 <LF >

CRASH 7 YES

FILE CURRENT REGUIRED START STRET
NAME REQUIRED? EXIST STATUS SIZE SI1ZE CLUSTER SECTOR
BRDB . S¥S YES cYs oK @ @

RSTS .CIL YES sYs QK 264 264 48 4%
SRATT . SY¥S YES 53 8] K Z & 4 S
SWAPEB . SYS YES SHP oK Siz Sz 4794 4&00
SWAP1 . SYS NO NO oK @ @

SWAPZ . S¥S NO NGO QK @ @

SHAP2 . SYS NO NO oK @ @

ovR . 8¥s NO NO 1] @ 28

ERR . SYS NO NO QK @ &

BUFF . S¥S YES cye oK & € € I
CRASH . S¥YS WO sYs oK 28 & 1z 1z
QPTION:

2.1.7 Setting the Default Start Up Conditions - DEFAULT

The DEFAULT option permits tailoring of a RSTS/E system to meet
the needs of each installation. DEFAULT is used to permanently set
the system job maximum, the maximum size of user programs, the
physical location of the BASIC-PLUS Run Time System in memory, to
lock or unlock areas of memory, and to enable the crash dump facility.
These default start up conditions are permanent in the sense that they
are preserved when the system is shut down. The same characteristics



may be set using the START option described in the next section but

the effect is temporary, i.e., in effect only for one time sharing
session.

REFRESH assumes a maximum job size of 8K when determining the
size of SWAP@.SYS. Although these limits could be changed using
DEFAULT, they are consistent with SYSTST requirements and need not
be altered. Relocation of the BASIC-PLUS Run Time System is normally
used to gain optimum advantage of fast semiconductor memory. Since
SYSTST is not really concerned with speed, there is no requirement
to locate BASIC-PLUS in any particular area of memory. Furthermore,
memory should not be locked during the reliability test. The memory
lock out feature of the DEFAULT and START options should only be used
in the case of memory failures where it is necessary to continue
operation of the RSTS/E system or to help in locating memory

problems. Finally, the crash dump facility should always be enabled
during SYSTST.

The DEFAULT code is the most critical of the RSTS/E initializa-
tion routines. Prior to using this option, the KT1ll memory manage-
ment unit, physical memory above 28K, and the memory parity registers
(if any) have not been used. DEFAULT enables memory mapping and
scans the 124K of physical address space to determine the size and
location of all available memory. DEFAULT will also enable memory
parity checking to determine the association between parity registers
and the parity memory banks. If any of this hardware is not operating
properly, it is very likely that DEFAULT will fail. If a crash does
occur during execution of the DEFAULT option, the components mentioned
should be carefully checked with diagnostics.

The responses to the DEFAULT questions necessary to establish
default start up conditions as outlined above are shown in the example
below. The DEFAULT option is described in greater detail in Section
3.5 of the RSTS/E System Manager's Guide.




GPTION: LEFRULT
YO0U CURRENTLY HAYE: JOB MAXK = 16, SHAP MAX = ZE.

JOE MAX OR SKAF MAXK CHANGES = NO

CURRENT MEMORY ALLOCATION THRELE:

ANDR +06000 +04600 +1A0608 +14600  +IZEAO6  +Z4608  +Z00BC  +34800

AAaaae MON HON MON MON MM MO MO MO
40000 MON MON MON MON MON MO MON MoK
168808 MON MON MON MON BEASIC BAZIC EASIC ERSIC
1438@8 BRSIC ERSIC BRZIC BEASIC ERSIC BASIC BASIC ERSIC
2A@8@e@ BRSIC BRSIC u u u t il L
240600 u u u u u u u L
zaapao u u U u u u L L
46000 u u u u u u u L
463088 u u u u u u u L
4406086 N¥H N+H NxM WX NxHM HXH NxM MM
560008 N NxM NxM NxM N¥M N=M N MM
548080 NxI NXM NxM NxM NxM N“M NxH MM
£EBAB6 N¥HM MxH NxM NxM MNxHM NXH MM MM
40060 N¥M NxM NxM NxM N¥HM N&H N=H MM
vaeaaa HXHM N NxM NxM NxM HxH HxH MM
74G68686 KM NxM N&M N¥H 1.0 1.0 1,0 1.0

TRELE OPTION 7 EXIT
YOU CURRENTLY HAYE: CRASH DUMP DISABLED.

CRASH DUMP 7 YES

RETS YB5R-24 TEST SYSTEM

OPTION:

2.1.8 Starting Time Sharing Operations - START

The START option is used to put RSTS/E into a full running
state. As mentioned above, start up conditions established by
DEFAULT can be temporarily altered by the START option. Any altera-
tion applies only for the current time sharing session. If RSTS/E
is shut down and later bootstrapped from the system disk, the start
up conditions revert to those set by default. The example below
retains the start up conditions established by DEFAULT and indicates
the preferred procedure for SYSTST. Section 3.6 of the RSTS/E
System Manager's Guide provides adequate reference material for use
of the START option.




The START code is also a very critical part of the system
initialization. START will reference all configured terminal inter-
faces and disable any which do not respond. The KT1ll memory manage-
ment unit is activated to determine the size of available memory
(as in DEFAULT), to load the monitor and Run Time System, and to
prepare for normal time sharing. START, furthermore, loads the stack
limit register, enables parity traps for all parity memory, and
activates the system clock to begin time sharing. Terminal inter-
faces, other than that for the console terminal, and the stack limit
register have not been used up to this time. Even the clock was not
critical to the operation of the System Generation Monitor or the
other initialization routines. If the system does not come up as
shown in the example below, these components are suspect and should
be exercised with the standard diagnostics.

DPTION:. START

YOU CURRENTLY HAYE: JOE HMAY = 1€, SWAFP MAX = &K

JOE MAX OR SWAP MAX CHANGES 7 <LF> Line Feed <LF> is used to
retain DEFAULT start up
ANY MEMORY ALLOCATICON CHANGES * <LF> conditions.

CRASH DUNMP ? <LF>

DD-MMM-YY? 22-JUL-74 Time and date should be

HH:MM? 12:18 entered here.

CAN“T FIND FILE OR ACCOUNT These are normal error

PROGRAM LOST - SORRY messages.

RERDY RSTS/E is now up and
running.

When time sharing is initiated, the system attempts to execute
the INIT system'program which does not yet exist in the system
library. As a result, two error messages are printed followed by the
READY message as shown in the example. At this point, the console
terminal is logged into the system under the system library account
{1,2] and RSTS/E waits for input. In a normal system generation, the
system library would be built at this time. The files listed in
Section 1.2 comprise the library for SYSTST. Section 2.2 is concerned
with loading the SYSTST files.



2.2 BUILDING THE SYSTST FILES

The SYSTST package includes a BASIC-PLUS precgram (TSTBLD.BAS)
and a control file (TSTBLD.CTL) responsible for locading and compiling
the SYSTST files. It is, however, necessary to build most of the
standard RSTS/E library in addition to the SYSTST programs since
several of these programs are also used for the reliability test.
The operator need only type a few simple commands to create the
required files. The build process proceeds automatically without
operator intervention. Procedures vary slightly with the different
distribution media. The next three sections detail the procedures
required to build the library and SYSTST files from disk cartridge,
magtape, and DECtape.

2.2.1 SYSTST Build from DECpack

If a disk cartridge software kit is used for the system genera-
tion, mount the copy of the System Library and Reliability DECpack,
DEC-11-ORSLA-B-HA on RK unit 1 and write-enable the drive. Since
the system library is initially empty, a small BASIC-PLUS program
must be entered to logically mount the library disk. The procedure
and program is shown below.

CAN"T FIND FILE OR ARCCOUNT
FROGRAM LOST - SORRY

RERDY

NEW HMOUNT

RERDY

1e DIM MZ(2@%>

20 CHANGE SYS(CHRE${EX)+CHR&(-108X)+"SYSLIB")Y TO MX
K] MECBXI=26K : MU(LXI=€d . MA(2XK)=3¥K

48 MZ(3%>=8E : NMA(23IX)=68%: MU(24%)=T70x

-0 MX(29%0=1% : MAZ{26%)=2354 YME(25%)=8% IF RK UNIT @
€8 CHANGE MX TO M#$

Ve ME=SYS{M$D

ee END

RUNNH

RERDY
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Now that the library pack is mounted, the standard RSTS/E
library programs are loaded by typing the commands shown below.

kKUN DK1:BUILD

SYSTEM BUILDER

SYSTEM BUILD? VYES

SYSTEM BUILL DEVICE? DE1

Standard RSTS/E library build proceeds without operator
intervention. Many messages are printed as the programs
are compiled and stored. See Section 4.2.1.1 of the
RSTS/E System Manager's Guide.

EUILD COMPLETE
READY
EUN BUILD

SYSTEM BUILDEE

SYSTEM BUILD? MO

AUSILTIARY BUTLL DEVITEY DEA
CONYFIL FILE 197 RECIO CTL

Additional programs which use RECORD I/0 are loaded without
further operator action. Messages are printed as shown in
Section 4.2.1.2 of the RSTS/E System Manager's Guide.

EUILD COMPLETE

READY

Finally, the SYSTST files are loaded using the TSTBLD program.
One command and one response is sufficient to initiate the SYSTST
build. TSTBLD proceeds without further operator action as shown below.

RUN DK1:TSTBLD
SYSTST BUILDER

SYSTST BUILD DEVICE? DK1:

~C
HELLO

RSTS V¥B5B-24 TEST SYSTEM JOB 2 KEB®B 22-JUL-74 1736
$ 102

FASSWORD :

JOB(S) 1 ARE DETACHED UNDER THIS ACCOUNT

JOB NUMBER TO ATTARCH TO?%

1 OTHER USER<S)> ARE LOGGEDR IN UNDER THIS RACCOUNT

READY
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oLy $DK1:
READY
COMPILE
RERDY
OLD 3$DK1
READY
COMPILE
RERDY
OLD $DK1:
READY
COMPILE
RERDY

GLD $DK1:
READY
COMPILE
RERDY
oLD $DK1
READY
COMPILE
RERADY
0LD $DK1
READY
COMPILE
READY
OLD $DK1:
READY
COMPILE
RERDY
oLD $DK1
READY
COMPILE
READY
oLD $DK1
RERDY
COMPILE
READY
OLD $DK1:
READY
COMPILE
RERDY

OLD $DK1:
READY
COMPILE
READY

OLD $DK1:

RERADY
COMPILE

READY

RUN $PIP

FIP - RSTS ¥BSB-24 TEST SYSTEM
#CONTRL. HLP{$DK1:CONTRL. HLF/FR

i°C

READY

CONTRL

:CPEXER

DFEXER

DKEXER

:DPEXER

:KBEKER

DTEKER

:LPEXER

:PREXER

PPEXER

CREKER

MTEXER

2
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These messages are printed as the
TSTBLD program loads and compiles
the SYSTST files. No operator
action is required.

Spacing has been removed to
save space,



FUN $UTILTY
SUTILTYS SYSTEM UTILITY FROGRAM
7 LOGINS

aom e

RERDY

e
|

HE_LD

FSTS YASB-24 TEST SYSTEM JOB & [1.21 KEG Z2-JUL-74 17 .45
JOECS? 1 ARE DETACHED UNDER THIS ACCOUNT

JOE NUMBER TO ATTARCH TO™ 1

RTTACHING TO JOB 1

SYSTST BUILD COMFLETE - STAHRTING CONTRL

4% DEVICES CONFIGURED IN RSTS YE@SE-24 TEST SYSTEN

T1YFPE COUNT EXERCISER NAME

CPU 1 CREXER

oP 2 MPEXER

DK 2 DKEXER

KB 22 KEEXER

LT 4 DTEXER

LP e LPEXEER

FR i FREXER

FP i FPEXER

"7 4 MTEXER

FK 4 FKEXER nNo pseudo keyboard (PK) exerciser exists.
KJ 1 RJEXER wo 2780 (RJ) exerciser exists.
SYSTEW JOB MRX = 22

COHTROL JOB MAX = 29

+% JOB NAME TO START OR ATTACH 7

Now that the SYSTST control program has been initiated, the full
reliability test can be run. Chapter 3 presents guidelines for
running SYSTST and includes a comprehensive example of one such test.



2.2.2 SYSTST Build from Magtape

The procedures for building the library and SYSTST files from 7 or
9 track magtape are similar to the DECpack procedures of the previous
section. All requifed files are included on the System Library and
Reliability Test Tape, DEC-11-ORSLA-B-MA7 or -MA9. This tape must be
mounted on magtape unit g. Ensure the drive is ready and the tape is
at load point. The standard library build is initiated as shown below.

CAN"T FIND FILE OF ACCOUNT
FROGRAM LOST - SORRY

RERDY

RUN MTG:BUILD

SYSTEM BUILDER

SYZTEM BUILD? YES

SYSTEM BUILD DEVICE? MTH

Standard RSTS/E library build proceeds without operator
intervention. Messages are printed as the programs are
compiled and stored. See Section 4.2.l1.1 of the RSTS/E
System Manager's Guide.

EUILD COMPLETE
RERDY

RUN BUILPD

SYSTEM BUILDER

SYSTEM BUILD? NO

RUXILIARY BUILD DEVICE? MT@
CONTROL FILE 157 RECIO.CTL

Additional programs which use RECORD I/O are loaded without
further operator action. Messages are printed as shown
in Section 4.2.1.2 of the RSTS/E System Manager's Guide.

BUILD COMPLETE

READY

The SYSTST files are loaded from magtape using the TSTBLD
program. The commands shown below initiate the sequence.

RUN MT@:TSTBLD
SYSTST BUILDER

SYSTST BUILD DEVICE? MT@:



Messages similar to those shown in the previous section are
printed as the SYSTST files are compiled and stored. At the end of
the build operation, the SYSTST control program is run to start the
reliability test. The message below is followed by the table of

configured devices and exerciser names as shown in the previous
section.

SYSTST BUILD COMPLETE - STARTING CONTREOL
After the SYSTST control program has been initiated, the full

reliability test can be run. Chapter 3 presents guidelines for

running SYSTST and includes a comprehensive example of one such test.
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iy DTE TSTELD
T ELILDER

-
|

-
A

twSTeT BUILD DEYICE™ LT3

Messages similar to those shown in Section 2.2.1 of this manual

are printed as the SYSTST files are compiled and stored. At the end

of the d coperaticn, the SYSTST control program is run tc start
the reliability test.
SYSTST BUILD COMPLETE - =ZTARTING CONTREOL

Now that the SYSTST ccntrol program has been initiated, the
full reliability test can be run. Chapter 3 presents guidelines for

running SYSTST and includes 3 comprehensive example cf one such test.



FUN DTO:TSTELD
SYSTST BUILDER

SYSTST BUILD DEVICE? DTH:

Messages similar to those shown in Section 2.2.1 of this manual
are printed as the SYSTST files are compiled and stored. At the end

of the build operation, the SYSTST control program is run to start
the reliability test.

SYSTST BUILD COMPLETE - STARTING CONTROL

Now that the SYSTST control program has been initiated, the
full reliability test can be run. Chapter 3 presents guidelines for

running SYSTST and includes a comprehensive example of one such test.



2.3 SYSTEM GENERATION FOR FIELD INSTALLATION TESTS

The SYSTST package can be used on any RSTS/E system as long as
Record I/0 is configured. Otherwise, the system may be configured to
customer specification for field installation tests or for periodic
reliability testing. 1Inclusion of the extended mathematical functions
(sine, cosine, etc.) increases the effectiveness of the processor
exerciser (CPEXER) but is not required. The card reader exerciser
(CREXER) is designed to work with a MAINDEC punched with the DEC029
card code. If the 026 or 1401 card decode table is used, a corres-
ponding test deck should be punched.

2
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CHAPTER 3

RUNNING THE SYSTEM RELIABILITY TEST

This chapter explains how to run the RSTS/E System Reliability
Test. The test consists of running several device exerciser programs
as separate jobs (called subjobs) under the supervision of the SYSTST
control program CONTRL. Section 3.1 describes CONTRL and explains
the commands used to run the test. The reliability test is primarily
intended for production use. Therefore, the example reliability test
shown in Section 3.2 shows how the test should be run in the manu-
facturing environment. The subsequent two sections detail the pro-
cedures to restart a RSTS/E test system after a normal shut down and
after a system crash. Finally Section 3.5 includes guidelines for
running the SYSTST device exerciser programs at a customer RSTS/E
site.

3.1 USING THE SYSTST CONTROL PROGRAM

The SYSTST control program allows a user to run, terminate, and
monitor many programs by means of commands typed at a single terminal.
CONTRL runs automatically upon completion of building the SYSTST files
as shown by the example in Section 2.2.1. CONTRL runs from the console
keyboard which is logged into the system under account [1,2]. However,
CONTRL may be run from any terminal as long as the terminal is logged
into the system under a privileged account. If the user desires to
use CONTRL while conducting normal time sharing operations, he can
follow the guidelines presented in Section 3.5.

When CONTRL is started, it always prints a list of devices con-
figured in the system and the name of the SYSTST device exerciser pro-
gram for each type of device. Following the list, CONTRL prints a
prompting message JOB NAME TO START OR ATTACH, after which the user
can type commands to:

a. Run SYSTST device exerciser programs and RSTS/E system
programs as subjobs under CONTRL (See Section 3.1.1).

b. Monitor the status of programs (subjobs) running under
CONTRL (See Section 3.l1.2).
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C. Attach subjobs to a terminal (See Section 3.1.3).

d. Perform other SYSTST control functions under normal

time sharing operations (See Section 3.1.4).

The user at the manufacturing facility need be concerned only with the

commands to run prcgrams and monitor subjobs (Sections 3.l1l.1 and
3.1.2).

After the configuration information is printed, CONTRL detaches
itself from the originating terminal and communicates with the operator
at that terminal through an open file. CONTRL forms command strings
based on the characters typed in response to the JOB NAME TO START OR
ATTACH query and executes a FORCE command. The Run Time System executes
the command string passed by the FORCE command as if it were typed
at the originating terminal. Since the Run Time System may interpret
anything typed at the originating terminal as part of a forced string,
the user should not type anything at the terminal except in response
to CONTRL prompting messages or messages printed by a subjob.

The CONTRL program continuously prints its prompting message to
allow the user to start as many subjobs as needed. If a command is
not entered within 60 seconds, the CONTRL program automatically enters
monitor mode and prints status reports at 60 second intervals,

If, while running in monitor mode, CONTRL determines that a sub-
job is completed, it attaches the related exerciser to the originating
terminal. The exerciser program then prints a report of error statis-
tics and a prompting message which allows the user to rerun the subjob
or log it off the system. If no response is entered within 60 seconds,
CONTRL automatically logs the subjob off the system and prints its
prompting message again. ‘

Any subjob which is attached to the originating terminal and
expends no CPU time for a 60-second interval is automatically logged
of f the system by CONTRL. CONTRL will automatically attach exercisers
to the terminal upon completion, print the necessary status reports,
and log subjobs off the system without any user intervention. Hence,
after the operator starts a number of exercisers, he need not be pre-
sent for the reliability test to proceed.



3.1.1 Starting Subjobs

The command to start a CONTRL subjob is merely the name of the
program to be run. Although CONTRL is intended to supervise operation
of SYSTST device exercisers, any BASIC-PLUS program stored under any
account on any RSTS/E device can be run as a CONTRL subjob. If the
program to be run does not reside in the public disk structure in the
account under which CONTRL is running, either a device specification
or a project-programmer specification or both may be included in the
command to start a subjcb., Commands to start a CONTRL subjob should
be entered only in response to a prompting message as shown below.

** JOB NAME TO START OR ATTACH? DPEXER Start DPEXER

** JOB NAME TO START OR ATTACH? MTZ:DTCOPY([100,100] Possible

3.1.2 Monitoring Status of Subjobs

Monitor commands cause CONTRL to enter monitor mode and specify
the scope and frequency of status reports. Monitor commands must begin
with a slash (/) and can include either a program name, a job number
(preceded by a pound sign (#)) or both. A colon and a decimal integer
can follow the program name or job number. The slash causes CONTRL to
enter monitor mode. If the user types a program name following the
slash, CONTRL prints a status report of all subjobs with that name.

The command /ALL causes CONTRL to print a status report of all subjobs.
Alternatively, if a job number is specified in the command, CONTRL
prints a status report of that job. A colon followed by a number in
the command designates the number of seconds between status reports.
The following examples show the use of the monitor commands.

** JOB NAME TO START OR ATTACH? / Enter Monitor Mode -

** JOB NAME TO START OR ATTACH? /ALL:20 Status of all jobs every 20 seconds

*%* JOB NAME TO START OR ATTACH? /DPEXER One status report for all jobs
named DPEXER

** JOB NAME TO START OR ATTACH? /#20:30 Status of job #20 every 30 seconds



If CONTRL is running in monitor mode, the user can cause it to print
the JOB NAME TO START OR ATTACH query by typing the CTRL/C combination
at the terminal. He can then enter a new command.

3.1.3 Attaching Subjobs to a Terminal

The user can cause CONTRL to attach a subjob to the terminal by
typing the commercial at sign (@) followed either by the program name
(1f only one copy of the program is currently running) or by a pound
sign and the job number of the subjob. As a result, CONTRL attaches
the subjob to the terminal. The user may then terminate the subjob.
The following examples show the use of the attach command.

** JOB NAME TO START OR ATTACH? @DPEXER Attach DPEXER
** JOB NAME TO START OR ATTACH? @#20 Attach job #20
** JOB NAME TO START OR ATTACH? @DPEXER#20 Redundant but legal

3.1.4 Using Additional SYSTST Commands

Two additional commands are available during the reliability
test. The $QUIT command terminates execution of CONTRL, but does
not terminate any subjobs. If any subjobs are running when CONTRL is
terminated, they continue running detached if no other action is
taken. The second command, HELP, prints instructions on the use of
the CONTRL program. (The instructions are stored in the file,
CONTRL.HLP.) The following examples show the use of both commands.

** JOB NAME TO START OR ATTACH? {QUIT Terminates CONTRL job only
** JOB NAME TO START OR ATTACH? HELP Prints a help message

NOTE

The user enters the up arrow character (4} or*)
by typing the SHIFT key and the N key simul-
taneously on an ASR 33 type terminal or by
typing the up arrow key (*) on an LA30 or

a VT05 type terminal.
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3.2 RUNNING THE SYSTEM RELIABILITY TEST

This section presents a detailed example of a reliability test
performed on a test system. The console printout generated by
running the reliability test has been edited to remove extraneous

printout, and margin notes have been added wherever they might be
helpful.

Running a reliability test involves running certain RSTS/E
system programs and relevant SYSTST device exerciser programs. The
user should consult the appropriate section of Chapter 4 for informa-
tion concerning the operation of the individual device exercisers.
RSTS/E system programs are described in Chapter 6 of the RSTS/E

System Manager's Guide.

In the reliability test shown in this example, some of the errors
reported by the exercisers were real. Other errors were forced to
demonstrate what happens when an error condition is detected. The
reliability test was limited to approximately two hours to reduce the
amount of printout for documentation purposes. It is recommended
that acceptance procedures at the DEC manufacturing facility include
approximately eight hours of continuous system operation under heavy
SYSTST 1load.

Upon completion of the SYSTST Build program shown in Section
2.2.1, control is automatically transferred to the SYSTST control
program, which first prints a list of devices configured in the
test system and then waits for an operator command. The user can
continue running the reliability test from that point according to
the guidelines presented in the example.
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+# DEYICES CONFIGURED IN RE5TS WESE-Z4 TEST
THRE COUNT EXERCISER
CFL 1 CPESER

[F 1 DFEXKER

Tk 2 DEEXER

LB 32 KEEXER

T Z DTEHER

L F 1 LFEXEFR

FE 1 FREXER

FF 1 FFPEXER

Lk 1 CREXER

i 3 MTEXER

FE 4 FKEXER

RJ 1 EJEKER
SYSTEM JOB MAX = 16
CONTROL JOE MAXN = 13

## JOB NAME TO START OF ATTACH 7 ERRCERY
## LOGGING IN NEW JOE NAMED “ERRCFY-.

ERRCPY YB5-06
DETACHING

¥+ JOB NAME TO =THRT OR ATTACH =+ UTILTY

*4 LOGGING IN NEW JOEB NAMED " UTILTY- .
SUTILTY SYSTEM UTILTY FROGRRAM

? MOUNT DK1:SYSTST

? MOUNT DPB:3YSTST

? "2

RERDY

EYEAF

#+ JOB NAME TO START OR ATTACH 7 MTEXER
s LOGGING IN NEW JOE NAMED “MTEXER”.
MT+SYS5TEM CONFIGURED FOR I DRIYE(S)

MT+HOW MANY DRIYES DO YOU WANT T TEST
MT+*WHICH DRIYEC(S) 7 @
HT+HOW MANY FEET 0OF TAFE DO

-
/

1

MT+«HOW MANY REPETITIONS FER DRIVE 7 48
MT+ARE DRIWE{S) 8 MOUNTED ARND W/E? YES
MT+MT EXERCISER CDETACHING

3-6

YOl WANT TO WRITE

SYSTEN

NAME Insure that all console

switches are up (1's)

to enable the crash dump
automatic restart features
of RSTS/E.

No exercisers are currently
available for PK or RJ,

Always run ERRCPY as the first
control subjob if it was not
run by commands in the START.CTL
file. Error logging information
will be lost if ERRCPY is not

. running.

Auxiliary (non-system) disks
must be logically mounted.
See Section 6.3 of SMG for
a description of UTILTY.

Magtape and disk exercisers
run for long periods. They
should be initiated first.

First copy of MTEXER.

T oim Use only a few
feet of tape
and many iter-—
ations for
interaction

tests.



+% LJOB NAME TO STHART OR ATTACH * MTEXEE

S 4 .of MTEX
#4 LOGGING IN NEW JOE NAMED *MTEXER". econd copy.of MTEXER

HT4SYSTEM CONFIGURED FOR = DRIVEC(S).

HT+HOW MANY DRIVYES 0O YO WANT TO TEST * 1
MT*WHICH CRIYECSY 7 1

MTxHOW MANY FEET OF TAFPE OO YOU WANT T WRITE ? 14
MT+HOW MANY REPETITIONS FER DRIYE 7 48

MT+#ARE DRIVEC(S) 1 MOUNTED RAND WAET YES

MT+#MT EXERCISER DETACHING

#% JOB NAME TO START 0OR ATTACH * MTEXER Third copy of MTEXER
*% LOGGING IN NEW JOBE NAMED “"MTEXER”.

HT#5Y5 TEM CONF IGURED FUR I DRIYE(S)

MT+HOW MANY DRIVES 00O YOU WANT To TEST 7 1
MT#WHICH DRIYE(S) T 2

MT«HOW MANY FEET OF TRFE OO YOU WANT TO WRITE 7 1@
MT*HOW MANY REPETITIONS PER DRIVE 7 4@

MT*ARE DRIYEC(S) 2 MOUNTED AND WAE? YES

HT+MT EXERCISER DETACHING

*x JOB NAME TO START OR ATTACH 7 DPEXER First copy of DPEXER
#% LOGGING IN NEW JOE NRMED “DPEXER”.

DP+SYSTEM CONFIGURED FOR 1 DRIVES.

DP*HOW MANY DRIVES DO YOU WANT TO TEST 7 1

DP+WHICH DRIVE(S) 7 @

DP*ONE ITERATION ON A SINGLE RP CRIYE TRKES ARBOUT 4 MINUTES.
DP*HOW MANY ITERATIONS DO YOU WANT TO RUN (1-33) 2 35

DP*DP EXERCISER DETACHING

*#% JOB NAME T0O START OR ATTACH ¥ DPEXER . Second copy of DPEXER
% LOGGING IN NEW JOB NAMED “DPEXER”.

DP*SYSTEM CONFIGURED FOR 1 DRIVYES.

DP*HOW MANY DRIYES DO Y0U WANT TO TEST 7 1

DP*WHICH DRIVE(S) 7 @

DP*ONE ITERATION ON R SINGLE RP DRIYE TAKES REOUT 4 MINUTE:S.
DPxHOW MANY ITERATIONS DO YOU WANT TO RUN (1-99) * 3

DP*DP EXERCISER DETRCHING



++ JOB NAME TO START OR RTTAIH T JALL

¥ CONTROL JOB ENTESING MONITOR MODE

w4 STATUZ OF CONTREOL SUBJOBC=) AT A32.24 AN
HAME JOE WD STRTE

CONTEL 1 N

ERRLCFPY 2 L

MTEXER 3 RN

HTEXEER < RrN

MTEXER S RN

DFEREFR & RN

DPEXER 7 EN

e CTRL/C exit from monitor mode.

++ JOBE NAME TO START ok ATTACH * DKEXER
*# LOGGING IN NEW JOE NAMED “DEEXER”.

DE+SYSTEM CONFIGURED FOR 2 DRIYES
DEK+HOW MANY CRIYES DO YO WANT TO TEST * 1
DE#WHICH DRIVE{(S) T @

DE+0ONE ITERATION ON A SINGLE RK DRIYE THREES

DEK*HOW MANY ITERATIONS DO YOI WRNT TO RUM
DE+DE EXERCISER DETRCHING

#+ JOB NAME TO START OR ATTACH 7 DKEXER
% LOGGING IN NEW JOE HNAMED -~ DKEXER-.

DKxSYSTEM CONFIGURED FOR 2 DRIVES.
DE+HOW MANY DRIYES 0O YO WANT TO TEST 7 1
DE*WHICH DRIYECSY 7 1

[

RN

1

AE
-3

Frequent status reports
should be printed.

TIME

H

Su b bak
i
PR I Y (RN . R

Rl A

First copy of DKEXER

OuUT 4 MINUTES

] S

Second copy of DKEXER

DK*ONE ITERATION ON A SINGLE RK DRIYE TRKES HREOQUT 4 MINUTES.

(1-93) 7 5

DK*HOKW MANY ITERATIONS DO YOU WANT TO RUN
DE*DK EXERCISER DETACHING

*+ JOB NAME TO START OR ATTACH 7 DTEXER
«+ LOGGING IN NEW JOB NAMED "DTEXER".

DT*SYSTEM CONFIGURED FOR 2 DRIYES

DT#HOW MANY DRIYES DO YOU WANT TO TEST * 2
DT+WHICH DRIVECS) 7 A, 1

DT4#ARE DRIWE(S) @,1 MOUNTED AND W/E? YES
DT+ERROR AT LINE 188 CEYICE HUNG OR WRITE

DT#TO CONTINUE TYPE “CONT-. TO REORT TYPE
? CONT

DT*SYSTEM CONFIGURED FOR 2 DRIYES

DT#HOW MANY DRIVES DO YOU WANT TO TEST 7
DT#WHICH DRIVE(ZS) 7 @.,1

DT+ARE DRIYE(S) .1 MOUNTED AND W/EY YES
DT*DT EXERCISER DETRIHING

%)

L

oy

KED (14-JUL-74, 8927 AM:

DT@ was not ready.

Two copies of DTEXER could
be run to test both drives
simultaneously.



«# JOB NAME TO START OR ATTACH 7 ALL

#+ CONTROL JOE ENTERING MONITOR MODE.

#% STRTUS OF CONTROL SUBJOEB(S) RT @2:22 AN

NAME JOB N STHRTE CRU TIME
CIONTRL 1 RN 4.5
ERRCPY e sL a4
MTEXER 3 HE 1:45 &
MTEXER 4 RN 2:44 &
MTEXER 5 RN 1:57. 7
DIPEXER = RN £ a
DPEXER 7 EN 5.8
DKEXER g EN 5
DKEXER 9 RN 4.2
DTEXER 18 DT 1% 8

4% RERTTACHING SUBJOE MTEXER

MT+#ERROR AT LINE Z1& :DEYICE HUNG OR WRITE LOCKED (14-JUL-T4,609:Z0 AM:

. P P " o Hardware failure caused
gT;gSTLUNTINUE TYPE “CONT . TO REORT TYPE i Mm to appear unacces-
MT#SYSTEM CONFIGURED FOR X DRIYE(S). sible. "Device Hung"
MT+HOW MANY DRIYES DO w0U WANT TO TEST 7 1 and "Magtape Select
MT#MHICH DRIYE(S) 7 @ errors are most likely
MT+HOW MANY FEET OF TAFE DO ¥OU WANT T WRITE 7 4§ t© OCcur when running
MT+HOW MANY REPETITIONS FER DRIVE 7 48 several drives simul-
MT*ARE DRIYE(S) © MOUNTED AND W/E7? YES taneously. More than
MT+MT EXERCISER DETACHING 2 or 3 errors of this
type under heavy SYSTST
load usually indicates
that drives or control-
s+ JOB NAME TO START OR BTTACH 7 CFEXER ler are not up to cur-
## LOGGING IN NEW JOB NAMED *CPEXER”. rent ECO level. Consult

PDP-11 engineering.

CP*STARTING CPUSEIS/FIZ/FPF EXERCISER
CP+ARE YOU CONFIGURED FOR EXTENDED FUNCTIONS ¥ HELF

CP*DURING THE RSTS/E SYSTEM GENERRTION, YOU WERE HASKED WHETHER
CPx0OR NOT THIS SYSTEM RERUIRED THE EXTENDELD MATHEMATICRL FUNCTIONS
CPx(SINE, COSINE, ETC. ). IF YOU ANSWERED ~“YWES" TO “FUNCTIONS?® AT
CP*SYSGEN TIME. THEN REFLY “YES” TO THE QUERY BELOW. IF YOU
CP*ANSWERED “NO“ AT SYSGEN., THEN ¥0U RRE NOT CONFIGURED FORE THE
CP*EXTENDED FUNCTIONS AND YGU SHOULD ANSWER “RO‘ BELOW. IF YOU ARE
CP+UNSUURE. THEN ANSWER “YES” RAND 1 WILL TRY T USE ONE 0OF THE
CP*EXTENDED FUNCTIONS. IF THE OPERATION FAILS. AN ERROR MESSAGE
CP*WILL BE PRINTED AND THIS EXERCISER MWILL RBORT. SHOULD THRT
CP#0CCUR, SIMPLY TYPE “RUNNH- TO RERUN CPEXER RANL REPLY “NO”
CP*WHEN AGAIN ASKED IF YDU ARE CONFIGURED FOR EXTENDED FUNLCTIONS

CP+ARE YOU CONFIGURED FOR EXTENDED FUNCTIONS 7 YE=

CP+*EACH ITERATION TAKES ABOUT 2 MINUTES
CP»HOW MANY ITERATIONS DO YOU WANT TO RUN 7 193

CP*CP EXERCISER DETACHING



+4 JOBE NAME TO START OR ATTHICH 7 AHLL el
v+ CONTROL JOE ENTERING MONITOR MODE
# STATUS OF COWTROL SUEJOECS) AT @238 AR
HTME JOEB N STHTE R TIME
CONTEL 1 RN 11 =
TRRCPY 2 o (A
MTEXER =z RN Toav 4
MTEXEFR 4 ] 2.4l o
MTEXER 5 RN 2F4 00
FERER ] RN an
DPEXER v EN [
I"HERXER 2 RN o1
DYEXER 2 RN 508
PTERER 14a EN 1:5%2
LPERER 11 RN 4 1
.
+# JOB HAME T0 =THRT 0OF ATTACH 7 PREXERTU If a paper tape punch is con-
PFEXER nected, the punch exerciser
% LOGGING IN NEW JIIE NAME “FFPEXER. should be run before the

reader exerciser.

pPP+STARTING FF EXERCISER. FF READY 7 YES

PEXTHIS TEST WILL PUNCH A EINARY COUNT PRATTERN THFE

PP*THE TAFE 15 EGUIYALENT TO MAINDEC-@@-D2G4-FT ENTITLEL

PP+SPECIAL BINARY COUNT PATTERN THFE. EITHER THE THFE
PP+PUNCHED BY THIS EXERCISER 0OFR THE SUFFLIED MARINDEC

PP+TRPE MAY BE USED TO TEST THE FAFER TRFE RERDER

PPl WILL FUNCH A LEADER AND THEN SLEEF 38 SECONDS

PE4WHILE YOU STRAIGHTEN 0T THE TAPE IN }HE HOFFER

pp«PP ENERCISER DETRCHING

#+ JOB NAME TO STRRT OR ATTACH 7
#% CONTROL JOB ENTERING MONITOR MODE.

s+ REATTACHING SUEJOB PPEXER

FP+PP EXERCISER DONE
FE#NOW USE THE GENERRTED TRPE TO TEST THE RERLER

Tape punched is about
two inches thick so
there may be a stacking
problem.

PP+T0 REATTRCH T0 CONTROL TYPE < BYES TO RERUN TYWFE “RLUNNH".

READY

BYE/F



#% JOB NARME TO START OR ATTACH 7+ PREXER

#% LOGGING IN NEW JOB NAMED “PREXER~

PR#STARTING PR EXERCISER.
PR*LOAD MAINDEC-80-D2G4-PT OR THE BINARY COUNT PATTERN
PR*TAPE GENERATED BY THE FUNCH EXERCISER INTO THE RERDER
PR*WITH THE LEADER UNDER THE READ STRTION. READER READY 5 YES
PR#*PR EXERCISER DETACHING
L . Control job entered monitor
x4+ JOB NAME TO START OR ATTACH 7 job entere or
*% CONTROL JOE ENTERING MONITOR MODE. mode automatically after
waiting one minute for an

#% STATUS OF CONTROL SUBJOE(S) AT @9:47 Ay  OPerator command.

HAME JOB NO. STRTE CPU TIME
CONTRL 1 RA 8.2
ERRCPY 2 SL sH @ @
MTEXER 3 RN 4:43. 3
MTEXER 4 RN :85. 7
MTEXER 5 BN 4:82. 3
DPEXER & RN 2.5
DPEXER 7 RN 301
DKEXER 8 RN 7.z
DKEXER 3 RN &, 8
DTEXER 18 RN 4:27. 3
CPEXER 11 HE 1:85. 2
PREXER 12 RN 16. 8

#+ REATTACHING SUBJOB CPEXER

CP*CPU/EIS/FIS/FPP EXERCISER DONE. TOTAL OF @ ERRORS DETECTED
CP*TO REARTTACH TO CONTROL TYPE “BYE“. TO RERUN TYFPE “RUNNH-.

If any errors are reported
READY by CPEXER, you may have
flak U
RUNNH y CPU, EIS, FIS, FPP,

memory or UNIBUS.
CP*STARTING CPU/EIS/FIS/FPP EXERCISER

CP+ARE YOU CONFIGURED FOR EXTENDED FUNCTIONS 7 YES

CP*EACH ITERATION TAKES ABOUT 2 MINUTES
CP+HOW MANY ITERATIONS DO YOU WANT TO RUN 7 2@

CP#CP EXERCISER DETACHING

3-11



++ 0B NAME T0O STRRT 0OR RTTACH 7 SFREXER

24 CONTROL JOB ENTERING MONITOR MODE

b+ STARTUS OF CONTROL SUBJOECSY AT a2 42 A
HIAME JOE HO. STATE CEu TG
PIRESER 12 HE 1. 2
wx REATTRCHING SUBJOE FREXER
Reader jammed due to
FR+INCORRECT NUMEER 0OF FRNFOLDS ON FR poor mechanical ad-

justment.
FR+STARTING FR EXERCIZER
PR+LOAD MAINDEC-A8-D2G4-FT OF THE BINARY COUNT FATTEEN
e+ TRFE GENERATED BY THE FUNCH EXERCISER INTO THE REHDER
viexlITH THE LEADER UNDER THE READ STARTION. FREACDER READY 7 L
PR+«PR EXERCIZER DETACHING

oty

w+ JOB NAME T0 START OR ATTACH * LPEXER
wk LOGEING IH NEW JOE NAME “LPEXER”

LP#SYSTEM CONFIGURED FOR 1 PRINTER(S).

LLP+HOW MANY FRINTERS DO Y0 WANT TO TEST @ 1
LF+TYPE UNIT #°5 OF PRINTER(Z) T BE TESTED ¥ @
LP+ARE PRINTER(S? B ONLINE AND RERDY? WES
LP+HON MANY FRGES OF OUTFUT DO YOU WANTS 29
|F#LP EXERCISER DETACHING

#+ JOE NAME TO START OFR ATTACH * CREXER

4% LOGGING IN NEW JOE NAME “CREXER? Just ‘f’ait for any
#+ CONTROL JOB LIMIT EXCEEDED - CHNNOT STRRT NEW JOE exerciser to finish.

«% JOB NAME TO START OR ATTACH 7 JALL:GH
4 CONTROL JOB ENTERING MONITOR MODE.
w4« STATUS OF CONTROL SUBJOB(S) AT A3:52 AM

HAME JOB HNO. STAHTE CFU TIME
CORTRL 1 RN 255
ERRCPY 2 5L @ oa
MTEXER 3 RN 4:28. 7
MTEXER 4 HB SH 111
MTEXER 5 RN 4:35. X
DPEXER & DF 18,4
DPEXER 7 RN 3.5
DKEXER 3 RN 7.5
DKEXER 3 RN 7.2
DTEXER 18 EN 5:27. 7
CPEXER 11 sL 1:25. &
PREXER 12 RN 5.6
LPEXER 1z RN 248. 1

wa REATTACHING SUBJOEB MTEXER

3-12



HT4+MT EXERCIZSER DONE FOR GRIYECS) @1

fAT+TO REATTACH To CONTROL THYFPE “BYE'. TO RERUN TYFE - EUNNH".
PREADY

RUNNH

MT#SYSTEM CONFIGURED FOR I DRIWE(Z?

HT+HOW MANY DRIYES DO o0l WANT T TEST * 1

MT*WHICH DRIYE{SY T 1

HT+HDW HANY FEET 0OF TAFE DO YOl WANT TO WRITE » 148 Use lots of tape and
MT*HOW MANY REFPETITIONS FER DRIYE 7 4 few iterations for
MT+ARE DRIYECS) 1 MOUNTED AND WAET YEZ data integrity test.
HT+MT EXERCISER DETRCHING

w¢ JOBE NAME TO START f ATTHCH ¢
w4 CONTROL JOB ENTERING MONITOR MODE.
A% PEATTACHING SUBJOE FPREXER

PR*PREXER DONE. ERROR CUOLUNT= &

PR+TO REATTACH TO CONTROL TYFE “BYE’. TO RERUN TYFE ~RUNNHY

READY

+% PREXZER WAIT EXHARUSTED. Operator did not respond
#% CONTROL TERMINATING JOE #12 PREXER within one minute so
e CONTRL killed this job.
EYE/F¢

RERDY

#*% JOB NAME TO STRART OR ATTACH 7 CREXER
*% LOGGING IN NEW JOB NHAMED ~CREXER”

CR*#STARTING CARD READER EXERCISER.

CR*LOAD MAINDEC-89-DAB1~-C LREELLED “ALFHA CARD DECK’ INTO THE
CR*READER. THE DECK WILL EE READ RND YERIFIED. IF FHNY ERRORS ARE
CR*DETECTED., THE EXPECTED AND ACTUAL CONTERTS 0OF THE EBARD CRED
CR*WILL BE RECORDED IN A DISK FILE FOR LATER PRINTING ON EITHER
CR*THE CONSOLE TERMINARL OR THE LINE PRINTER. LCARDS WILL EBE RERD
CR¥UNTIL END OF FILE OR HOPPER EMPTY IS5 DETECTED. SEYERAL COPIES
CR+0F THE MAINDEC MAY BE STRACKED FOR A MORE THOROUGH TEST.

CR+#CARD READER READY 7 YES
CR*CARD READER EXERCISER DETACHING



s4J0B NAME TO START ORF HITHCH 7 SHLL
we CONTROL JOE ENTERING MONITUOR MOCE

e STRATUS OF CONTROL SUEBJOECS) AT 18 &4 AN

NAME JOE NI STATE CEIE Y Ime
CONTRL 1 RN R
ERRCFY by S0 [
MTESEFR I (3] 442 4
HTESER 4 RN So44 X
HTENER bl kN 515 @
NREXER ) ()] 168, 2
PESER v RN 2
DHERER a2 RN B
DHEXER = EN R |
DTEXER 18 HE g4 5
LRPEXER 11 kN 21 08
CREXER i1z EN (=
|.PEXER 1z RN oA X

++ RERTTACHING SUBJOE DTEXER

DT+0T EXERCIZER DONE FOR DRIVE(S) 4.1
DT+TD REARTTACH TO CONTROL TYPE “EBYE".

T3 RERLUN TYFE < RUNNH?
RERDY

EYESF

** JOB NAME To STRART OR ATTACH 7 /

*k CONTROL JOB ENTERING MONITOR MOCE.
w:k REATTACHING SUBJOEB CREXER

CR*0UT OF 648 CARDS RERD. ERRORS WERE DETECTED ON 1 CHRDS.

CR*TYPE “LP:” TO LIST ERRORS ON THE LINE FRINTER R TYFE “KE: -
Cr#T0O LIST ERRORS ON THIS KEYEBUORRD. This error was forced

for demonstration purposes.
CR*Y0OUR LISTING DEVYICE 7 KB:

CARD 85 EXPECTED : DEFGHIL. {(+!-JKLMNOPZR 1$+); "B/STUYWAYZIN, H_27F 12345678

Q:#3°="ZABCDEFGHIL. {{+!&ABC

CRARD 85 ACTUAL : DEFAHIC. {(+!'~JKLMNOPRR 1$+*): "B /STUYWAYZ N, X_>7 12345678

9:#@° ="4ABCDEFGHIL. {{+!&ABC

Note that the letter G (12-7 punch) was changed to
& (12 punch). This may be just dust on the read
head or marginal operation of the photo-sensor for
row 7.

CR*CARD RERDER EXERCISER DONE
CR*TO REATTACH TO CONTROL TYPE “EBYE". TO RERUN TYPE “RUNNH".

READY

BV‘E:"F



*+ JOB NAME TO START OR ATTACH 7*

#:x CONTROL JOB ENTERING MONITOR MODE
*x REATTRCHING SUBJOE LFEXER

L.P+LINE PRINTER EXERLCISER DONE
L.P+T0O REATTACH TO CONTROL TYFE “EYE'. TO RERUN TYPE

HERDY
ETYEAF
«+ LJOB WAME T0O START OR ATTRCH 7 AHLL
k¥ CONTROL JOE ENTERING MONITOR MODE.

s STATUS OF CONTROL SUEJOECS) AT 18:1é AM

HAME JOB WO, ZTARTE ZFP TIME
CONTRL 1 kN IE R
ERRCPY 2 L sM a. A
MTEXER 3 HE 5:1%5 2
MTEXER 4 EN 722 %
HTEXER 5 EN 5:25. 6
'PEXER ) RN 11. 7
DPEXER 7 RN 2.9
DKEXER g RN 2.3
DKEXER a RN 808
CPEXER 11 HE a2 4

** REATTACHING SUBJOE MTEXER

MT+*MT EXERCISER DONE FOR DRIYE(S):®@
HT+TD REATTACH TO CONTROL THYPE “BYE“. T RERUN TVYFE

READY

RUNNH

HT*SYSTEM CONFIGURED FOR X DRIYE(S)

NT+«HOW MANY DRIYES DO YOU WANT To TEST 7 1

NT+WHICH DRIYE(S) ? @

MT+«HOW MANY FEET OF TAPE DO YOU WANT TO WRITE 7 188
MT+#HOW MANY REPETITIONS PER DRIYE 7 4

MT*ARE DRIVE<S) B MOUNTED RAND W/E? YES

MT+MT EXERCISER DETRCHING

*% .JOB NAME TO START OR ATTACH 7 /

*% CONTROL JOB ENTERING MONITOR MODE.
** REATTACHING SUBJOB CPEXER

3-15
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CR+CFUSEISAFISAFRPP EXERCISER DONE. TOTRL OF @ ERRORS DETECTED
CR+TO REATTACH TO CORTROL TYFE “EYE . TO REFUN TYFE “RIUNNHS

RERDY

RUNNK

CE+STRRETING CPUSEISAFISAFFP EXERCISER

CE+ARE YOU CONFIGURED FOR EXTENDED FUNCTIONS 7 YES

CP+EARCH ITERATION TAKES AREOUT 2 MINUTES
CPEHOW MANY ITERATIONS DO YOU WANT To RUN 7 28

CF+CF EXERCIZER DETACHING

k4 WJJOE NAME T0O START OR ATTARCH *  KEEXER See KBEXER abstract
4 LOGGING IN NEW JOE HAMED “KEEXER". in Chapter 4.

KBB + KEYBOHRD EXERCISER

KEG o+ SYSTEM IS CONFIGURED FOR 32 TERMIMWALS ¢KE® - KEZ1

KE® + ENTER TEST NAME 0OR TRANSFER COMMAND . /KE1:

EB3  + INYRLID KEYEORRD NUMBER - TRY AGAIN.

EB@ o+ ENTER TEST NRAME 0OR TRANSFER COMMAND : AKEL

KB8 + KEYBOARD EXERCISER TRANSFERRING FROM KEG TO KBl
EB® o+ PLEASE ENTER SUBSERUENT COMMANDS FROM EE1L

KBB «+ KEYBORRD EXERCISER DETRCHING

Keyboard tests can be performed on KBl while continuing with
normal SYSTST operation from KB{.

#% JOB NAME T START OR ATTHCH 7 AALL
#*#+ CONTROL JOB ENTERING MONITOR MODE.

*# STATUS OF CONTROL SUBJOE(S) AT 1@:1& AM

HAME JOEB N STRTE CRU TIME
CONTRL 1 RN 48 32
ERRCPY 2 SL SH @ @
MTEXER 3 (] D487
MTEXER 4 RN 9:118.5
HTEXER 5 RN 5:48. 7
DPEXER £ RN 12 2
DPEXER 7 RN ia. 5
DHKEXER = RN S8
DKEXER ] RN 204
EBEXER i TT 1.2
CPEXER i1 RN 354
~C



+4 JOB NAME TO STARART OR ARTTACH 7+ KEBEXER
4+ LOGEING IN NEW JOEBE NAMED “KEEXER".

Second copy cf KBEXER
RUN KBEXER
KBE® o+ KEYBOARD EXERCISER
VE® # SYSTEM IS CONFIGURED FOR X2 TERMINALS (KE® - KEZL 2
B8 * ENTER TEST NAME 0GR TRANSFER COMMAND - AZCTI This KBEXER will check
the console keyboard before

KED o+ ROTATING ASCIT CHARACTERS TEST being transferred to
another terminal.

PORENRT E kb, - SB1ZISSETED S {=2 YERECOEFGHTJELMNOFORSTUYHAYZI N I L e

o inggNas awt, - SBL2I4SETER S {=27EAECOEFGHLIKLMNORORSTUMMEYZI S 172 L
B VOREHR” {dd, - SPLZIASETED ;=3 7FEABCDEFGHITELMNOFGES TUYHEYZO S 172 L 5l
Uhe VCREHAT (44, - SBLZI45ETES SYBABCDEFGHT JELANIPGRESTUYMRYZD S 172 45
B VVHEELY 4+, - SBL2I4SETER L= TMABCOEFGHTIKLMNOFORSTUYMNYZO NI . ¢
BEHRS VUVHEURS (4, - SALZI4SETES LT

KB® =+ ENTER TEST NAME OF TRANSFER COMMAND : REFERT

I'ER  * REPEAT TE:T
7 ABCDEFGHIJELHMHOFRRSTUYMREYZ1S
7 ABCDEFGHIJKLANOPRRETUMHAYZ:

3

FEG + ENTER TEST NAME OF TRANSFER COMHMAND: WORST

KBG * ROTATING WORST CRSE (ASR2I) PATTERN TE=T

" P P N W W W N WA P LR T R T R ¥ Pt ! P A Pagii Py R P e
H‘_NH’_H#’_HX’_NK’_NK’_NK“-N!”-Hﬁ’_“i“_“!”_ﬂf’_ME’_NJ”_Nf’_wf”-wﬁ’_wf’_u

H#’_NJ’_H/’_NK’_NX’_NJ’_NJ’_Hi’_H!’-H!’-N!”_N!’_HK”_HJ“_MJJ_Hf’-wf’-Hf’_
WS T R T _WS _WA __N.‘""‘ WA W _WA WA

KB@® # ENTER TEST NAME 0OR TRANSFER COMMAND: PNPA\SPRCE

KBB * SPACING TEST

~
~
~
N
~C
KE@ * ENTER TEST NAME OR TRANSFER COMMAND: /KB2
¥BB * KEYBOARD EXERCISER TRANSFERRING FROM KEB TO KBZ
KBB * PLEASE ENTER SUBSERUENT COMMANDS FROM KEZ
KBB * KEYBOARD EXERCISER DETACHING.



++ JOB NAME TO START OF ATTRACH 7 AHLL S

hun)

4 CONTROL JOE ENTERIHNG MONITOR MOCDE.

ot STATUS OF CONTROL SUBTOECS) AT 4821 AN

HAME JOB N STRTE LF
CURTREL 1 KN

P RRCPY Z L SW

MTEXER 3 RN

MTEXER 4 EN 1
MTEXER S RN

NDPEXER & RN

DPEXER 7 KN

DEEXRER 5 RN

DEEXER 3 KN

KBEXER 19 17

CPEXER i1 5L

VBERER 1z 17

*r REATTACHING SUEBJOE MTEXER

MT+«MT EXAERCISER DONE FOR DRIYE(S):

1]

D) BV
“ b b R

T

N
fi

RS O

fu

b b
=

[EX
A el =
[SIENTE I -0 T, SN IR U,

[Par'3

HT+TO REATTACH TO CONTROL TYPE “BYE”". T RERUN TYFE “RUNNH'.

READY

RUNNH

MT+SYSTEM CONFIGURED FOR I DRIYE(3)

HT*HOW MANY DRIYES DO YOU WANT TO TEST 7 1
MTxWHICH DRIVE{S> 7 2

MT+*HOW MANY FEET OF TAFPE OO YOU WANT TO WRITE

MTxHOW MANY REFPETITIONS FER DRIYE 7 4
MT+*ARE DRIVYE(S) 2 MOUNTED AND W/E? YES
MT#MT EXERCISER DETACHING

*+ JOB NRME TO START OR ATTACH ¥ /

**% CONTROL JOB ENTERING MONITOR MODE
## REARTTACHING 5UBJOB KBEXER

KB8 * KEYBOARD EXERCISER

KB@ * SYSTEM IS CONFIGURED FOR I2 TERMINALS
KB@ * ENTER TEST NAME OR TRANSFER COMMANC :
RERDY

EYESF

3-18
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KBEXER was transferred back
to CONTROL keyboard with
/CONTROL command.

(KE® - KBEZ1 )



+% JOB NAME TO START OR ATTRCH 7

w4 CONTROL JOB ENTERING MONITOR MODE. Same here for the
+% REATTACHINWG SUBJOE KEEXER second KBEXER.

FES  #* KEYBODARD EXERCISER

KBB # SYSTEM 15 CONFIGURED FOR Z2 TERMINALS <KE® - EEZL1 3
EES  + ENTER TEST NAME NR TRANSFER COMMAND: ~C

READY

BYESF

#% JOB NAME TO START DR ATTACH 7
4% CONTROL JOB ERTERING MONITOR MODE.

*% STATUS OF CONTROL SUBJOB(S) RT 14:27 AM

NAME JOB NO. STRTE CRL TIME
CONTRL 1 RN 438
ERRCPY 2 sL &9
MTEXER 3 EN 915,08
MTEXER 4 RN 11:36. 4
MTEXER 5 RN 5:56. 7
DPEXER & RN 1z 2
DPEXER 7 RN 12. 8
DHEXER 8 RN 19. 4
DKEXER 9 RN 8. 9
CPEXER 11 5L 4:46. X
~C

** JOB NAME TO START OR ATTACH ? ERRDIS May be helpful to get an error

## LOGGING IN NEW JOB NAMED “ERRDIS”. logging summary about half way
through the SYSTST run. See
description of ERRDIS in

ERRDIS ¥35B-11 Section 6.11.3 of SMG.

INPUT FILE (<CR>» FOR DEFAULT>?

OUTPUT TO? KB:

OPTIONS? RLL/S

OFTIONS: RLL/S

FILE: $ERRLOG. FIL This option lists a break-
QUTPUT: KEB: down of errors by type.
AT: 18:20:21 AM, 14-JUL-74
DECTRPE ERRORS See more specific
i2 analysis below.
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['F11 ERRORS
5]

RC11 ERRORS
t]

kK11 ERRORS
5]

RP11 ERKORS

<]

MHAGTAPE ERRORS
5]

HUNG TTY ERRORS

k<)
24

TRAP THROUGH ¢4 ERRORS
3

POWER FAIL ERRORS
8

TRAP THROUGH B8 ERRORS
g

RESERVED INSTRUCTION ERRORS

o)

JUMP TO ZERO ERRORS
g

CHECK-SUM ERRORS
2

MEMORY MANAGEMENT ERRORS
2

DH11 ERRORS
2]

MEMORY PRARITY ERRORS
8

44 ERRORS LISTED OUT OF 44

More than 1 or 2 disk errors
in a period of 2-3 hours is
indicative of disk problems.
Seek errors will show up
here but are usually recov-
erable by the system's
retrying of the operation.

Magtape parity errors are to
be expected, but excessive
errors may mean intermittent
controller, drive, or head
problems.

Excessive HUNG TTY errors
indicate terminal interface
problems. See analysis at
end of this SYSTST run.

Should not occur.

Should not occur.

Excessive UNIBUS noise and
flaky BUS repeater can cause
traps through O.

Should not occur.

Should not occur.

Can be caused by disk or
memory errors.

Should not occur. May'
signal KT1ll problems.

Should not occur.

Memory parity errors may or
may not crash RSTS/E
depending on where they occur.

LOGGED SINCE @%:12:84 AM. 14-JUL-T74



OGRTIONZT DT

NETIONS DT For a complete listing
T FILE. $ERRLOG.FIL of DECtape errors.
JUTRUT: KE: )

AT 4@ T2 14 RML 14-TUL-T4 Note that time corre-
BECTAPE ERROR AT 92:27:13 AM, 14-JUL-F4 sponds to time printed
FEPERT COUNT WRS 11 BY &3 27:14 AM., 14-JUL-T4 when error was reported

by DTEXER.
10T AE4P34 Selection error.
TUCH 1BAZGs Unit &.
TUWEC 177488 Errors were caused by the 12
TCEA - HIABEE normal retries of DECtape
TUOT - fRaEEA operation when drive was

12
OFTIONS? 2
READY
BY ES F
o+ %k

skok
ek

JOB NAME TO START OF
ILLEGAL FILE NAHE
JOB NAME TO START OR

ATTACH *?

X

LL:12

5

ATTRCH 7 AALL:12

B3

2 ERRORS LISTED OUT OF 44 LOGGED SIHCE @3:12:a4 AN

offline - can be ignored.
14~JilL-74

Operator error.

*#% CONTROL JOB ENTERING MONITOR MODE.

¥k STATUS OF CONTROL SUBJOB(S) AT 1@:XX AM

HAME JOB HO. STARTE CRY TIME
CONTRL 1 RN 5%04
ERRCPY 2 sL 3
HTEXER 3 RN 18:58. &
HTEXER 4 RN 12:36. 7
HTEXER 5 RN 7:17. 4
DPEXER 5 N 1% &
DPEXER 7 RN 12. &
DEEXER 2 RN 11. 8
DKEXER o RN 11. 5
CPEXER 11 RN 5:22.

#k REATTACHING SUBJOB MTEXER

MT*MT 2 ERROR AT LINE 48 :MAGTAFE SELECT ERROR

MT*MAGTAPE STATUS SUMMARY
MT#LAST COMMAND WAS WRITE

MT* DENSITY PARITY TRACKS:

MT* 2 ooo 2

MT* W-LOCK EOT EOT EOF RLE
MT* NO NO NO NO N
HT* SELECTION ERROR OCCURED
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(14-JUL-F4, 1624 AMD
This error was forced by
switching drive offline.

Error status summary will pe
printed if MTEXER has a test
file open at the time of the
error.



HT»T0 CONTINUE TYFE “CONT- . T RBORT TYFE < i

© CONT

MT*SYSTEM CONFIGURED FOR X DRIYE(S)

HT+HOW MANY CRIYES DO YO WANT T0 TEST * 1
HT*WHICH DRIYE(S) * &

MT+HOW MANY FEET OF TAFE DO YOU WANT T WRITE 7+ 104

MT*ARE DRIYE(S) 2 MOUNTED AND WAE?T YES

HT+«MT EXERCISER DETHCHING

*+ JOB NAME T0O STRART OF ATTACH 7 .~

4 CONTROL JOE ENTERING MONITOR MODE

#= REATTACHING SUBJOE DFEXER

[P «DFEXER ERROR STATISTICS FOR DP @

DRIYE FRSS FILE SI1ZE ERROR COLNT

DP B 1 488 ] See discussion
e 9 Z 404 "] of disk errors
LP & < 435 @ in Section 4.1
DP 8 4 493 a of the manual.
DP & 5 489 3

P*DP EXERCISER DONE

DP*TO REATTACH TO CONTROL TYFE “BYE'. TO RERUN TYFE < RUNNH-.

READY

EYE/F

** JOB NAME TO START OR ATTACH ?
% CONTROL JOB ENTERING MONITOR MODE.

*x STATUS OF CONTROL SUBJOE(S) AT 18:37 AM

NEME JOB NO. STRTE CPU

CONTRL i RN

ERRCPY 2 5L

MTEXER 3 RN 12:
MTEXER 4 RN 1307
MTEXER 5 RN v
DPEXER 7 HB

DKEXER 8 RN

DKEXER 9 RN

CPEXER 11 HE 3
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4% REATTACHING SUBJOE DPEXER

P+DPEXER ERROR STRTISTILES FOR DF &

DRIVE FR5S FILE =1ZE ERROR COUNT
DF 8 1 454 ¥
P B 2 4aa 1]
Dep 8 = 4138 a
8] ) 4 4a@ a
DP B A 439 @

[P+DP EXERCISER DIONE
DF«TD REATTACH TO CONTROL TYPE “BYE . TO RERUN TYFE < RUNNH-.

RERDY
BYECF
*% JOB NAME TO START OR ATTRCH ? /

#% CONTROL JOB ENTERING MONITOR MOCDE.
#% REATTACHING SUBJOB CPEXER

CP*#CPUSEIS/FIS/FPP EXERCISER DONE. TOTAL OF @ ERRORS DETECTED
CPxTO REATTACH TO CONTROL TYRE “BYE". TO RERUN TYFE - RLUNNH.

READY
E:'TlEr"F

*% JOB MAME TO START OR ATTACH 7 DFEXER
w4 LOGGING IN NEW JOB HRAMED “DFEXER-.

DF*SYSTEM IS5 EITHER NOT CONFIGURED FOR AN RF DISK DFEXER is useful
DE+0R THE RF DISK 15 CONFIGURED A5 A SHAPFING [DI1SKE. if RF is the
DE*DFEXER CANNOT BE USED UNDER THESE CIRCUMSTANCES. system disk.
DF«TYPE “BYE” TO RERTTACH TO CONTROL.

RERDY
BYEAF
#% JOB NAME TO START OR ATTACH 7 /

#** CONTROL JOB ENTERING MONITOR MODE.
%% REATTACHING SUBJOB MTEXER

MT*MT EXERCISER DONE FOR DRIYE(S):1
HT#*TO REATTACH TO CONTROL TYPE “EBYE’. TO RERUN TYPE ~“RUNNH-.

READY

#* MTEXER WAIT EXHAUSTED.

#» CONTROL TERMINATING JOB #4 MTEXER
>

BYE/F$

READY
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** JOB NAME TO START OR ATTACH 7
+% CONTROL JOB ENTERING MONITOR MODE.

% STRATUS OF CONTROL SUBTOECS) AT 14:51 AM

NAME JOB NO STAHTE R TIME
CONTRL 1 RN 185 2
ERRCPY 2 SL B
MTEXER k4 RN 15:58. 2
MTEXER 5 RN 12:16. 2
DKEXER ] RN 1z %
DEKEXER o RN 1% &

#+ REATTACHING SUBJOE DKEXER

DE*DKEXER ERROR STATISTICE FOR DK &

DRIVE FRZS FILE =1ZE ERROR COUNT
DK @ 1 434 9
DE B 2 494 [}
DK @ 3 4128 @
LK B 4 422 @a
K B 5 499 A

DK*DK EXERCISER DONE
DK+TO REATTACH TO CONTROL TYPE “BYE“. T RERUN TYFE “RLNNH'.

RERDY

## DKEXER WAIT EXHAUSTED.
#% CONTROL TERMINRTING JOBE #3 DKEXER

~~C
BYE/F$
READY
#+ JOB NAME TO START OR ATTRCH 7 /

#x CONTROL JOE ENTERING MONITOR MODE
*% RERTTACHING SUBJDE DKEZER

DK#*DKEXER ERROR STRTIZTICS FOR DK 1

DRIYE PRSS FILE S12ZE ERROR COUNT
DK 1 1 48 i
Dk 1 2 408 ]
DK 1 3 429 @
DK 1 4 429 B
DK 1 5 480 ]

DK#*DK EXERCISER DONE
DK*TO REATTACH TO CONTROL TYPE “BYE”. TO RERUN TYPE “RLINNH".

READY

BYEAF



4% JOB NAME T START 0OR ARTTACH 7
+% CONTROL JOE ENTERING MONITOR MODE.

+« STATUS 0OF CONTROL SUEJOB(S) AT 18:57 AN

MHAME JOB NO. STRTE CPid TIME
CONTRL 1 EN 1:@47. 7
ERRCPY 2 SL W@
HTEXER 3 HE 16:39. 2
MTEXER 3 MT 16:42.

4+ REATTACHING SUBJOE MTEXER

HT+MT EXERCISER DONE FOR DRIVE(5):#@
HT#TO REATTACH TO CONTROL TYFE “BYE’. T0 RERUN TYFE “RUNNH'.

RERDY
EYEAF
#% JOB NAME TO START OR ATTACH * /

## CONTROL JOB ENTERING MONITOR MODE
» REATTACHING SUBJOB MTEXER

HT«MT EXERCISER DONE FOR DRIVE(S):2
HT#T0 REATTACH TO CONTROL TYPE “BYE’. TO RERUN TYFE T RLINNHS.

READY

% MTEXER WAIT EXHAUSTED.

#% CONTROL TERMINATING JOB #5 MTEXER
g

EYE/F$

READY

#+% JOB NAME T0O START OR RTTACH 7
## CONTROL JOB ENTERING MONITOR MODE.

+% STATUS OF CONTROL SUBJOB(S) AT 11:88 AM

NAME JOB NO. STRTE CPUI TIRE All exercisers
CONTRL 1 RN 1:89.9 have terminated.
ERRCPY 2 5L 2.9

+% STATUS OF CONTROL SUBJOB(S) AT 11:21 AM

HAME JOB NO. STRTE CPU TIME

CONTRL 1 RN 1:89 4

ERRCPY 2 SL 3.9
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% JOB NARME TO STRRT 0OF ATTACH 7 ERRDIS Now is the time to list a
#% LOGGING IN NEW JOE HNAME “ERRDIS”. full errlog report.

FRUN ERRDIS

[RRDIS vSE-11

INPUT FILE «<{CR> FOR DEFRULTO?
DUTPUT 707 KB

DPTIONS? ALL

HUNG TTY ERROR AT H2:12:84 AR, 14-JUL-T4 RSTS/E reenables hung TTY's
FEPEAT COUNT WRS 1 EBY @2:12:52 AM, 14-JUL-74 g0 these errors are not
serious. The terminal

I;B!: B__ A interface should be replaced
£C5R: 177564 if errors on any one keyboard
CSKE: slcle=Ts]x]

are excessive. (e.g., KBg
on this machine is not in
good shape.)

RERDY BIT NOT SET

HUNG TTY ERROR RT 8% :16£:3¢ AM. 14-JUL-74
REPERT COUNT WARS 1 EBY @%:17:1¢ AW, 14-JUL-T4
HB#: °]

#CSR: 177564

CSR: 288830

READY BIT NOT SET

DECTAPE ERROR AT 89:27:1% AM, 14-JUL-T4
REPEAT COUNT WAS 11 BY 83:27:14 AM. 14-JUL-74

See comments on

TCST ! aB4034 previous printout.
TCCH: 100392
TCHLC . 1774898
TCBA: R2OBLBG
TCDT: 269800

Additional printouts of
HUNG TTY errors have
been deleted. Most were
KB@ hangs.

HUNG TTY ERROR AT 19:52:17 RAM, 14-JUL-74

JOB# : 3
HB#: 10
#HCSK: 1766518
CSR: 304800

INT. ENB. BIT NOT 3SET

46 ERRORS LISTED 0OUT OF 48 LOGGED SINCE 95:12:84 RM. 14-JUL-74
OPTIONS? /KILL
This deletes the current

READY errlog file.

EYES/F
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4 JOB NAME 70 STRRET OR RTTACH * SHUTUFP
#% LOGGING IN NEW JOE NAMED ~SHUTUP”.

AUTOMATIC SYSTEM SHUTDOWN PROGRAM

HOW MANY MINUTES UNTIL SYSTEM SHUTDOWNT 1
HOW MANY MIHUTES BETWEEN WARNING MEZSAGES™ 1
1 MINUTE WARNING HMESSAGE SENT
FURTHER LOGINS ARE NOW DISABLED
F1NAL WARNING MESSAGE SENT
FPASS 4 OF LOOKING FOR STILL ACTIYE JOEBZ
JOB 1 FOUND STILL RCTIYE AND DETACHED
THE NEXT PASS WILL OCCUR IN 15 SECONDS
PSS 2 OF LOGKING FOR STILL ACTIYE JOBS
HON-SYSTEM DISKS WILL NOW BE DISHOUNTED
DISK DK1 FOUND STILL MOUNTED
DISK IS5 NOW DISHOUNTED
DISK DPB FOUND STILL MOUNTED
DISK 1S NOW DISHOUNTED
FILL NON-SYSTEM DISKS ARE NOW DISMOUNTED

fiLL SET TO PROCEED WITH SYSTEM SHUTDOWN

PLERSE WAIT FOR THE COMPUTER TO ACTUALLY “HALT

WHEN IT DOES, PRESSING “CONT” WILL BOOT BROK RETSAE
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Disk structures may be
destroyed if system is
not taken down by
running SHUTUP. See
Section 6.2 of SMG.
SHUTUP will terminate
any jobs still active
and may be used at any
time to shut the system
down for corrective
maintenance.



3.3 NORMAL TEST SYSTEM RESTARTING PROCEDURES

If the user shuts down the RSTS/E test system for any reason, he
may restart it by bootstrapping the system disk as described in Section
5.2.1 of the RSTS/E System Manager's Guide and by typing START in
response to the OPTION query printed by the initialization code. Dur-

ing a normal start up of a RSTS/E system, the system initialization
program INIT runs automatically and accesses the START.CTL file under
the system library account [1,2]. The INIT system program and the
START.CTL file are installed in the system library when the system is
built (see Section 4.3, RSTS/E System Manager's Guide).

After the system is initialized, the user must log in under a
privileged account and run the CONTRL program.

The following example shows the use of the START option and the
printout of the INIT program as it runs and causes the CONTRL program
to run. When the CONTRL program prints the query JOB NAME TO START
OR ATTACH, the user can proceed to run the system reliability test
according to the guidelines presented in Section 3.2. -

RSTS YASB-24 TEST SYSTEM

OFTION: START

YOU CURREMTLY HAYE: JOB MAX = 2, SWAF MAN = 16K

JOB MAX OR SHWAP MAX CHANGES 7 <LF>

ANY MEMORY RLLOCATION CHANGES 7 <LF>
CRASH DUMP? <LF>

DD-MMM-YY¥? 14-JUL-74

HH:MM? 12:38

SYSTEM INITIALIZATION FROGRAM

RUN $ERRCPY

READY

ERRCPY YB5-0¢6
DETRCHING

LOGIN 12
FASSWORD . SYSTST

READY

RUN $CONTEL



++ DEYICES CONFIGURED IM RSTS WESE-24 TEST SYEZTENM

TYFE COuNT EXERCISER NAME
CFu 1 CFREXER
oF ey DFEXER
il e DEEXER
KE e KEEXER
o7 4 LTEXER
LF 1 LFEXEE
PR 1 FREXEE
FF 1 FFEXER
CR 1 CREXER
MT 4 MTEXER
P 4 FEEXER
RJ 1 RJIEXER
SYSTEM JOB MAXK = e
CONTROL JOB MAX = 2e

% JOB NAME TO START OR ATTACH ~

3.4 RESTARTING THE TEST SYSTEM AFTER A SYSTEM CRASH

If a system crash occurs on the test system during the reliability
tests and the system halts, the user can restart the system by follow-
ing the procedures described in Section 5.2.2.1 of the RSTS/E System

Manager's Guide. When a system crash occurs, normally RSTS/E attempts

to perform a crash dump and to enter automatic restart mode. Section
5.3 of the RSTS/E System Manager's Guide explains the automatic

recovery and restart facilities of the RSTS/E system., If either of
the two conditions described in Section 5.3.2 of that guide are not
fulfilled, the system simply halts at address 54 without performing a
crash dump and entering automatic restart mode.

The user can ensure that the system performs a crash dump and
enters automatic restart mode when it crashes if he follows procedures
exactly as described in this document. To be exact, he must do the
following:

a. When creating the system files as shown in Section
2.1.6 of this document, he must type YES in response
to the CRASH query to create the CRASH.SYS file.

b. When setting the default start up conditions as
described in Section 2.1.7, he must type YES in
response to the CRASH DUMP query to enable the crash
dump facility.
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C. When starting the test system as described in Section
3.3, he must type the LINE FEED key in response to the

CRASH DUMP query to retain the enabling of the crash
dump facility.

d. When starting the reliability test according to the
guidelines described in Section 3.2, he must set the
CPU Switch Register to 777777 (all switches in the up
position) to enable the automatic restart facility.

If the test system halts in spite of the user having performed all of
the above steps, the probability is that two system crashes have
occurred within a minute of each other. In this case, the halt occurs
by design as explained in Section 5.3.2 of the RSTS/E System Manager's
Guide. In addition, if any of the hardware in the system is not

operating correctly, the user can expect system crashes to occur
during the reliability tests.

When the test system enters automatic restart after a system crash
or the user requests a core dump and automatic restart after a system
halt, the INIT system program runs as in the case of a normal start up
described in Section 3.3. However, when INIT runs in automatic
restart mode, it accesses the CRASH.CTL file instead of the START.CTL
file. The CRASH.CTL file included in the system library kit con-
tains commands which cause the system programs ERRCRS, EhRDIs, and
ANALYS to run. These programs recover important information on the
probable cause of the system crash.

The ERRCRS program is similar to the ERRCPY program, since it saves
error logging information in a disk file., The ERRCPY program extracts
error logging information from monitor tables in core during time
sharing operations. The ERRCRS program extracts similar error logging
information from the same monitor tables saved in the CRASH.SYS file
by means of the crash dump facility at the time of the system crash.
Hence, the ERRCRS program may recover error logging information con-
cerning hardware malfunctions which occurred prior to the system crash.
This error logging information may not have been recovered by the
ERRCPY program and may reflect the cause of the system crash.
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When the ERRDIS program runs, it prints the error logging informa-
tion recorded by the ERRCRS program. Subsequently, the ANALYS program
runs and prints a thorough analysis of the information written in the
CRASH.SYS file by the crash dump facility. When all commands in the
CRASH.CTL have been executed, the CONTRL program must be restarted
with the RUN S$CONTRL command. When the CONTRL program prints the
guery JOB NAME TO START OR ATTACH, the user can continue running the
system reliability test according to the guidelines presented in
Section 3.2.

The CRASH.CTL file is installed in the system library account
[1,2] when the system library files are built.

3.5 GUIDELINES FOR USING CONTRL UNDER NORMAL TIME SHARING

The examples of this and the previous chapter were directed toward
system testing at the DEC manufacturing facility. Tests performed at
the customer site when the system is installed by Field Service per-
sonnel are equally important. Sections 2.3 and 3.1 of this manual
include a few notes on the use of SYSTST for on-site testing. This
section presents a few alternative procedures which may be useful for
the installation tests.

Once the hardware has been uncrated and assembled, Field Service
personnel should use the standard diagnostics to check each component.
Neither the SYSTST exercisers nor the RSTS/E error logging routines
can be as thorough as the diagnostics in checking correct operation
of the hardware. Certain subtle hardware failures may have no affect
on the operation of the current monitor but may prevent the use of
another operating system or of a future release of RSTS/E. Installa-
tion testing, therefore, must include a thorough check of the proces-
sor and all peripherals before any attempt is made to bring up a
RSTS/E system.



When the system generation is performed for on-site testing, the
Record I/0 software option must be configured into the system to use
SYSTST. Other software options which affect the operation of
individual exercisers have been mentioned in Section 2.3. The SYSGEN
examples of Chapter 2, RSTS/E System Manager's Guide can serve as

rough models even if specific configuration details are altered to
installation requirements.

After generating a RSTS/E system for SYSTST, the user must
build the system library. Procedures for this build are described
in Chapter 4 of the RSTS/E System Manager's Guide. The standard
system library and the Record I/O library must both be built.
TSTBLD may be run under any account. The files it loads and compiles
do not affect other system files. The reliability tests may be run
under open time sharing.
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CHAPTER 4
DEVICE EXERCISER ABSTRACTS

The SYSTST user should be familiar with the operation and limita-
tions of each of the device exercisers before attempting tc run the
reliability test. This chapter contains descriptions of each of the
exercisers included in the package.

4.1 DISK EXERCISERS

Three disk exercisers are included in the SYSTST package. DFEXER
is used to test the RF1ll controller with up to 8 RS11 disk platters.
DKEXER 1s used for testing the RK1l controller and up to 8 RK@3 or
RK@5 DECpack cartridge drives., DPEXER tests the RP11-C controller and
up to 8 RP@3 disk pack drives. The RK and RP exercisers are capabie
of sequentially testing all drives or any subset of drives connected
to the controller. It is also possible to run several copies of the
same exerciser in order to test several drives simultaneously or to
put a heavier load on any single drive.

The disk exercisers begin by asking several guestions to deter-
mine which drive(s) to test and the duration of the test.
DKEXER and DPEXER will ask the operator to enter the number of drives
(1-8) to be tested and the unit numbers (0-7) of those drives. All
three exercisers ask the operator to enter the number of iterations
(1-99) to be performed.

A disk exerciser performs pattern tests on a disk file using
Record I/O GET and PUT operations. Patterns used include all zeroes,
all ones, and two complementary one/zero patterns. The file size is
computed by the exerciser based on available disk space on the drive
to be tested. To limit exerciser run time, the file size is limited
to a maximum of 400 disk blocks of 256 words each. The maximum size
is the norm since SYSTST is usually run using new disks with a large
amount of free space.

After completion of the dialogue and preliminary calculations, the
disk exerciser proceeds to open and extend the file to the predeter-
mined size. A pattern buffer is then loaded with the first of the four
patterns and all file blocks are written from this buffer. Each block
is then read and compared against the known correct pattern data. This
procedure is repeated for the other three patterns. If any errors are
detected, an error count is incremented for each incorrect word. The
error count is cumulative over the four patterns. The file is deleted
after the pattefn tests and the exerciser starts again if more than

one iteration was requested. Under normal conditions, a different area
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of the disk is used on each successive iteration.

Upon completion of all iterations for a drive, a status report is
printed and the exerciser proceeds to test the next drive, if any.
The operator is given the option to rerun the exerciser or to log it
off the system at the conclusion of the test for all drives.

The disk exercisers use very little processor time but do cause
considerable activity on the disk device under test and on the UNIBUS.
Some 400 write and 400 read operations are performed for each pattern
for a total of 3200 disk transfers per iteration. Additional transfers
are also required for window turns and for open, close, extend, and
delete operations. Disk and bus activity can be further increased by
running several disk exercisers. 1In particular, on a moving head
device, arm motion is considerably increased if two or more exercisers
are used to simultaneously test the same drive.

All DEC supplied disk devices have built in error checking cir-
cuitry which should signal bad data. RSTS systems will perform up to
five retries when the hardware detects a soft data error. Hard disk
errors or soft errors which persist over five retries cause the disk
exercisers to abort with the message "USER DATA ERROR ON DEVICE".

This condition is usually indicative of a bad disk block or a hardware
malfunction. 1If the disk exercisers report a non-zero error count,

this indicates hardware problems which were not detected by the error
checking circuitry. Errors of this type may indicate disk or controller
malfunction, bus noise problems, or memory errors.

The disk exercisers do not attempt to test all controller or
drive functions and they do not access all sectors on a platter,
cartridge, or disk pack. SYSTST is intended to test system integrity
and not to exhaustively test or diagnose any type of device. However,
disks which are to be accessed under RSTS/E must be initialized to
the RSTS file structure using the DSKINT option at system start up
time. DSKINT will perform pattern tests on any disk device supported
under RSTS/E and can, therefore, be used to test basic read/Write
access to all sectors. Used in combination with stand-alone diagnostics,
DSKINT and the SYSTST disk exercisers can insure a high level of confi-
dence in the disk devices configured in a RSTS/E system.



4.1.1 DFEXER - RF11/RS11 Disk Exerciser

The RF11/RS11 exerciser is somewhat restricted in its application
since it can only be used if the RF1l is configured as the system
disk. User file data cannot reside on the RF1l if it is configured
as a swapping disk. In either case, the RF1l will be exercised by
normal swapping activity if the total size of all running jobs
exceeds the available memory space. DFEXER is further restricted in
that there is no explicit way to test one particular RS11 platter.
RSTS treats a multi-platter RF1l as one large disk and hence the
BASIC-PLUS program cannot easily control the physical location of
disk blocks which comprise the test file. DFEXER will test the normal
operation of the RF1ll configured as a system disk and does serve
to increase bus activity. It should, therefore, be used whenever
possible despite restrictions mentioned.

DFEXER Example:

#% JOB NAME TO STRART OR RTTACH 7 DFEXER
#% LOGGING IN NEWR JOB NRMED “DFEXER”.

DF*STRRTING RF11/RS11 DISK EXERCISER

DF+ONE ITERRTION ON THE RF DISK TRKES RBOUT 4 MINUTES
LF+xHOW MANY ITERATIONS DO YOU WANT TO RUN {1-993 7 5
DF+DF EXERCISER DETACHING

*#% JOB NRAME TO STRART OR ATTACH 7 ¢/

#% CONTROL JOBR ENTERING MONITOR MODE.

*#% RERTTRACHING SUBJOB DFEXER

DF+*DFEXER ERRDOR STARATISTIC FOR THE RFi1

DRIVE PRSS FILE SIZE ERROR COUNT
CF i 4008 <)
bF 2 408 e
F 3 408 <)
OF 4 488 e
DF 5 480 (5]

0F*DF EXERCISER DONE
DF*xTO RERTTTACH TO CONTROL TYPE “BYE~., TO RERUN TYPE - RUNNH".

RERDY

BYEASF
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4.1.,2 DKEXER - RK11l/RK@3/RK@5 Disk Exerciser

DKEXER will test all or any subset of RK@3 or RK@5 drives
connected to the RK1l controller. All drives which are to be tested
must be fitted with a DECpack cartridge which has been initialized
to the RSTS file structure by the DSKINT initialization option. Disk
initialization is described in Sections 3.3 and 3.3.2 of the RSTS/E
System Manager's Guide and guidelines for initialization of disks for
SYSTST have been presented in Sections 2.1.3 and 2.1.4 of this manual.

Assuming these procedures have been followed, DKEXER can be run as
described below.

DKEXER Example:

#% JOB NRME TO START OR ATTACH ? DKEXER
»% LOGGING IN NEW JOB NAMED - DKEXER”.

DK#SYSTEM CONFIGURED FOR 2 DRIVES.

DKxHOW MANY DRIYES DO YOU WANT TO TEST ? 2

DK*WHICH DRIVECSY ? 8.1

DK+*ONE ITERRTION ON A SINGLE RK DRIVE TRKES RBOUT 4 MINUTES
DK4HOW MANY ITERARTIONS DO YwOU WANT TO RUN {1-98) 7 2

DK*DK EXERCISER DETRCHING

% JOB NAME TO START OR ATTACH ? /ZALL :128
#% CONTROL JOB ENTERING MONITOR MODE.

s STRTUS OF CONTROL SUBJOBY{S5) RT 84:33 PH

MRME JOB NO. STRTE CPU-TIHME
CONTRL 4 RN 29. 9
DKEKXER 10 RN 6.1

some time and several status printouts later

** RERTTACHING SUBJOB DKEXER

DK#DKEXER ERROR STATISTICS FOR DK 8

CRIVE PRSS FILE SIZE ERROR COUNT
DK 8 1 408 e
DK ® 2 480 e

DK#*DK EXERCISER CONTINUING ON DRIVE 1
DK*DK EXERCISER DETRCHING



** JOBE NAME TO STRRT OR ATTRACH ? /

% CONTROL JOB ENTERING MONITOR MODE
*#% RERTTACHING SUBJOB DKEKER

0PK*DKEXKER ERROR STRTISTICS FOR DK 1

*RIVE PRSS - FILE SIZE
K 1 1 400
K 1 2 4008

UK*DK EXERCISER DONE
[K*T0 RERTTRCH TO CONTROL TYPE “BYE-,

RERDY

EYE/F

%% JOB NRAME TO STRART OR RTTACH ?
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4,1.3 DPEXER - RP11-C/RP@3 Disk Exerciser

The RP11-C/RP@3 exerciser is almost identical to DKEXER. It will
test all or any subset of RP@3 drives connected to the RP11l=C con-=
troller. As was the case for RK drives, all RP@3 drives must be fitted
with an RP@3 disk pack which has been initialized using DSKINT at
system start up time. Sections 2.1.3 and 2.1.4 of this manual include
guidelines for initialization of RP@3 packs. In the previous example,
a single copy of DKEXER was used to test two RK drives. The example
below demonstrates use of two copies of DPEXER simultaneously exer-
cising a single RP@3 drive.

DPEXER Example:

** JOB NRME TO STRRT OR RATTRCH ? DPEXER

First C
** LOGGING IN NEW JOB NARMED ~DPEXER”. irst Lopy

DP*SYSTEM CONFIGURED FOR 1 DRIVES.

DPxHOW MANY DRIVES DO YOU WANT TO TEST 7 1

DP*WHICH DRIVYE<S> ? @

DP*ONE ITERARTION ON R SINGLE RP DRIVE TRKES RBOUT 4 MINUTES.
DP+*HOW MANY ITERARTIONS DO YOU WART TO RUN {1-9%) 7 4

DPx«DP EXERCISER DETRCHING

+* JOB NRAME TO START OR ATTACH ? DPEXER Second C
*% LOGGING IN NEW JOB NAMED *DPEXER‘. econd Copy

B

DP*SYSTEM CONFIGURED FOR 1 DRIVES.

DP*HOW MANY DRIVES DO -YOU WANT TO TEST ? 1

DP*WHICH DRIVEY{S)> ? @8

DP*ONE ITERATION ON R SINGLE RP DRIYE TAKES RBOUT 4 MINUTES.
DP*HOW MANY ITERATIONS DO YOU WANT TO RUN <1-99) 7 4

DP*DP EXERCISER DETRACHING

#*% JOB NRME TO START OR RTTACH ? /ALL :68
% CONTROL JOB ENTERING MONITOR MODE.
#x STATUS OF CONTROL SUBJOB(S)> AT 84:26 PH

NAME JOB NO. STRTE CPU-TIME
CONTRL 3 RN 19. 5
DPEXER 8 RN 7.3
DPEXER 9 DF 7.4
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<some time and several status printouts later>

** STRTUS OF CONTROL SUBJOB:S) RT 85:85 PN

NAME JOB NO. STRTE CPU-TIME
CONTRL 3 RN 42. 2
DPEXER 8 RN 12.1
DPEXER 9 RN 12. 2

**% REATTACHING SUBJOB DPEXER

DP*DPEXER ERROR STRTISTICS FOR DP 8

RIVE PASS FILE SI1ZE ERROR COUNT
P 8 1 460 2]
P e 2 480 2]
P o 3 4060 e
DP @ 4 4088 5]

DP+DP EXERCISER DONE
FxTO REARTTRCH TO CONTROL TYPE “BYE‘, TO RERUN TYPE “RUNNH”.

RERDY

BYE/F
*% JOB NAME TO START OR ATTACH ? /

#% CONTROL JOB ENTERING MONITOR MODE
*k RERTTACHING SUBJOB DPEXER

DP*DPEXER ERROR STRTISTICS FOR DP 8

DRIVE PRSS FILE SIZE ERROR COUNT
oP 0 1 400 e
DP @ 2 400 e
DP @ 3 400 @
DP @ 4 408 8

DP*DF EXERCISER DONE
DP*TO RERTTRACH TO CONTROL TYPE “BYE”, TO RERUN TYPE “RUNNK".

READY

BYE/F

*% JOB NRME TO STRRT OR ATTRCH 7



4.2 DTEXER - DECTAPE EXERCISER.

DTEXER will test the TCll DECtape control and up to 8 DECtape<irives.
If a single copy of DTEXER is used to test several drives, the individual

drives are exercised one at a time. Multiple copies may be used to
test several drives simultaneously.

The DECtape exerciser begins with a dialogue similar to the disk
exercisers to determine which drives are to be tested. The operator
is directed to enter the number (1-8) of drives to be tested and the
unit numbers (0-7) of those drives. Before detaching to run the test,
DTEXER will zero the tapes on all specified drives. In the detached
state, DTEXER proceeds to open a file on the unit being tested and
fills the file with floating point numbers. Out of a possible 578
tape blocks, 286 blocks are written if a 4-word math package is being
used., 144 blocks are written if the system is configured with two
word math., After the file is written, it is closed and reopened for
input. Numbers written on the tape are read and checked keeping a
count of incorrect values. If at the end of the test the error count

is not zero, DTEXER will print the count before proceeding to test the
next drive.

DTEXER Example:

#% JOBE NRME 10 STRRT OR B1IRCH 7 DIEXER
a4 LOGGING 1IN REM JOE NRHED “DIEXKLE”.

DIAGYSTEM CORFIGUREDR TOR 2 DRIVES

DIAHOM MAHY DRIVES DO YOU WRNT 10 TE51 7 2
1#MHICH DRIVECS) 7 8.1

DI+AERE DRIVELSY 8,1 MOURKIED RND WJE? YWES
D1al1 EXLRCISER DETRCHIKG

w4 JOE NRME 10 STRRT OFR RTTRCH 7
4% CONTROL JOE EHTERING MONITOR MODE.

44 STRIUS OF CONTROL SUEBJGRCSD R @448 PH

MANRE JOE NO. SIRTE CRU-TINE
CONIEL g FM ??.W
[TEXER 12 RN %04

*+% REATTACHING SUBJOB DTEXER



OT+0T EXRERCISER DOME FOR DRIVECS:: 8.1
DT+T0 REARTTRCH TO CONTEOL TYFE "BYE". TO RERUN TYFE  FUNNH"

FERDY

EYE/F

% JOBE NRME TO STRART OR RTTRCH 7



4.3 MTEXER - MAGTAPE EXERCISER

The magtape exerciser is used to check normal operation of the
TM11l magtape contrecl and up tc 8 TUlC 7=-track or 9-track drives.
MTEXER allows the operator to select the drive(s) to be tested, the
length of tape to be written, and the number of repetitions to be
performed. On each iteration, the tape is zeroed, a file is opened,
and data is written until the specified length of tape has been used.
The tape is then rewound, the file is opened for input, and the data
is read and verified. 1If errors are detected, a count of the number

of bytes found to be incorrect is printed before proceeding to the next
iteration.

The data pattern used is a worst case NRZ pattern for 9-track
drives. This pattern is not worst case for 7-track recording. The
pattern is loaded into a 512 byte buffer and n PUT's are used to
write the tape. The variable n is equal to the repetition number so
that n identical records are written on repetition n. The pattern
buffer is then changed and the process continues until the required
length of tape has been written. Since the number of PUT's increases,
tape speed increases on each successive iteration. Furthermore, the
pattern base varies with n so that the contents of the pattern buffer
also varies on successive iterations.

Problems with TM11/TUl0 magtape drives are most likely to occur
when running several drives simultaneously. It is therefore advan-
tageous, if not imperative, that one copy of MTEXER be run for each
drive on the RSTS/E system. To check for correct mechanical operation
and to ensure no interaction between drives, MTEXER should be run for
only a few feet of tape (i.e., 5-10 feet) but with many iterations
(e.g., 30-40). This will force rewinds of some drives while read/
write operations are performed on other drives. Conversely, to
ensure data integrity, a large amount of tape should be written
(e.g., 100-400 feet) with few iterations. (e.g., 1-5).

MTEXER Example:

»* JOB NRME TO STRRT OR RTTACH ? MTEXER
*% LOGGING IN NEW JOB NRAMED “MTEXER”.



MT*SYSTEM CONFIGURED FOR 8 DRIVEXS).

MT+HOW MANY DRIVES DO YOU MWANT TO TEST 7 1
MT*WHICH DRIVECS» 7 B8

MT+HOW MANY FEET OF TRAPE DD YOU WANT TO WRITE 7 10
MT*HOW MANY REPETITIONS PER DRIVE 7 10

MT+RRE DRIVE<S> 8 MOUNTED RND W/E? YES

MT#MT EXERCISER DETRCHING

*k JOB HAME TO START OR ATTACH ? MTEXER Second copy
% LOGGING IN MEW JOB NRAMED “MTEXER”.

MT#SYSTEM CONFIGURED FOR 8 DRIVE(S).

MT+HOW MANY DRIVES DO YOU WANT TO TEST ? 1
MT*WHICH DRIVE<S> 7 1

MT+HOW MRANY FEET OF TRPE DO YOU WANT TO WRITE 7 i@
MT#HON MANY REFETITIONS PER DRIVE 7 18

MT*ARE DRIVECS» 1 MOUNTED AND W/E? YES

MT*MT EXERCISER DETRCHING

#% JOB NRME TO START OR RTTACH ? MTEXER

Third copy
w% LOGGING IN NEW JOB NRMED "MTEXER-.

MT*SYSTEM CONFIGURED FOR 8 DRIVEXS).

MT*HOW MRNY DRIVES D8 YOU WANT TO TEST ? 1

MT*WHICH DRIVEZS)» ? 2

- MTxHOW MANY FEET OF TRPE DO YOU MANT TO WRITE ? 19

MT+HOW MANY REPETITIONS PER DRIVE ? 18

MT*ARE DRIVECS> 2 MOUNTED RAND WA/E? YES

MT*ERROR RT LINE 165 :MRGTAPE SELECT ERROR (18- JUL ¥3,832:45 PM)

Drive was offline
MT*TO CONTINUE TYPE “CONT”, TO RBORT TYPE “~C~.
? CONT
MT*SYSTEM CONFIGURED FOR 8 DRIVE{S).
MT*HOW MANY DRIVES DD YOU WANT TO TEST 7 1
MT*WHICH DRIVECS> 7 2
MT*«HOW MANY FEET OF TAPE DO YOU WANT TO WRITE 7 4180
MT*HOW MANY REPETITIONS PER DRIVE ? 18
MT*ARE DRIVECS> 2 MOUNTED AND W/E? YES
 MTxMT EXERCISER DETRCHING

»% JOB NRAME TO START OR RTTRACH ? /MTEXER
#»x CONTROL JOB ENTERING MONITOR MODE.

*% STRTUS OF CONTROL SUBJOBY<S> RT B3:47 PH

NRME JOB NO. STATE CPU-TIHME
MTEXER 12 RN 1:82.1
MTEXER 13 RN 45. 4
MTEXER 15 RN 5.7



% RERTTACHING SUBJOB MTEXER

MT*MT 8 ERROR AT LINE 448

MT+«MRGTAPE STATUS SUMMARY
MT#LRST COMMAND WAS READ

MT* DENSITY PARITY TRACKS

MT* 3 opD 9

MT* W-LOCK EOT BOT EOF RLE
MT* NO NO NO NOD NO
MT* SELECTION ERROR OCCURED

MT*TO CONTINUE TYPE
7 CONT

MT*qVSTEH CONFIGURED FOR 8 DRIVELS).

MT+*HOW MANY DRIVES DO YOU WANT TO TEST ? 1
MT*WHICH DRIVYE<SY> ? @

MT+HOW MRNY FEET OF TRAPE DO YOU WANT TO WRITE ? 16
MT*HOW MRNY REPETITIONS PER DRIVE ? 18

MT*ARE DRIYE{S> @ MOUNTED RND W/E? YES

MT*MT EXERCISER DETRACHING

“CONT“, TO RBORT TYPE “"C-.

% JOB NRME TO STRRT OR RTTRCH ? /MTEKXER
#x CONTROL JOB ENTERING MONITOR MODE.

*% STRATUS OF CONTROL SUBJOB<S)> AT 83:48 PH

NAME JOB NO STRTE CPU-TIME
MTEXER 1z RN 1:87. 2
MTEXER 13 RN 56. 6
MTEXER 15 RN 22. 2

#% RERTTRCHING SUBJOB MTEXER

MT*MT EXERCISER DONE FOR DRIVEZS):1
MT*TO RERTTACH TO CONTROL TYPE “BYE’.

T0 RERUN TYPE
RERDY

** MTEXER WRAIT EXHRUSTED.

#x CONTROL TERMINARTING JOB #13 MTEXER

~~c

BYE/F$
RERDY

*x JOB NAME TO STRRT OR RTTACH ? /ALL
#% CONTROL JOB ENTERING MONITOR MODE.

% STATUS OF CONTROL SUBJOB<S>» AT 83:59 PH

MAME JOB NO. STATE CPU-TINE
COHTRL 4 RN 25.1
MTEXER 12 RN 2:42. 8
MTEXER 15 HB SH 1:39. 3
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#% RERTTRACHING SUBJOB MTEXER

MT+*MT EKERCISER DONE FOR DRIVE(S»:2

MT#T0 RERTTACH TO CONTROL TYPE “BYE“, TD RERUN TVYFE

FERDY

EYE/F

**% JOB NRME 70 STRRT OR RATTACH ? /ALL

*% CONTROL JOB ENTERING MONITOR MODE.

#% STRATUS OF CONTROL SUBJOB<S> RT 83:59 PN

NAME JOB NO. STRTE
CONTRL 4 RN
MTEXER 12 HB

#% REATTRCHING SUBJOB MTEXER

MT*MT EXERCISER DONE FOR DRIVELS):8

MT#«TO RERTTACH TD CONTROL TYPE “BYE“

RERDY

BYE/F

*k JOB NAME TO START OR ATTACH 7

CPU-TIME
25. 9
2:45. 5

. TO RERUN TYFE
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4.4 CREXER - CARD READER EXERCISER

The card reader exerciser tests the CR1l and CD1ll punchéd card
readers. CREXER is intended for use with MAINDEC-89-D1Bl-C entitled
"ALPHA CARD DECK" which is supplied with the reader diagnostics. This
deck consists of 80 cards punched with a rotating character set. As
the deck is read and verified, if the data read does not agree with
the MAINDEC, the actual and expected contents of each card is recorded
in a disk file for later printing. Thus, if the MAINDEC is not
available, any card deck (punched with DEC029 or an equivalent punch}
can be read and printed for manual verification or a MAINDEC can be
punched from the listing of expected card contents.

standard card codes for RSTS/E are listed in Appendix D of the
BASIC-PLUS Language Manual, DEC-11-ORBPA-C-D. The pattern used in the
MAINDEC shifts 80 characters through all 80 column positions. Since

the pattern repeats every 80 cards, several copies of the MAINDEC can
be stacked for a more thorough test of reader operation. CREXER
continues reading until a hopper empty or end of file condition is
detected. End of file is generated with either an end of file card
(12-11-0-1 punch in column 1) or with the end of file switch (1200
cpm CD11 only).

CREXER Example:

*% JOB NAME TO STRRT OR RTTACH ? CREXER
% LOGGING IN NEW JOB NRMED “CRERER".

CR+#STARTING CARD RERDER EXERCISER

CR*LDRD MRINDEC- 89-D1B41-C LABELLED “RALFHAR CRRD DECK” 1IN10 THE
CR*REFRDER. THE DECK WILL EE RERD RND VERIFIED. 1F RNY ERRORS FEE
CR¥DETECTED, THE EXPECTED RHD RCTURL CONTEN1S OF THE ERD CRRD
CR#WILL BE RECORDED IN A DISK FILE FOR LARTER FRINTING ON EITHEE
CR#*THE CONSOLE TERMINAL OR THE LINE PRINTER. CRRDS WILL EE RERD
CR*UNTIL END OF FILE OR HOFFER EWMFTY 15 DETECTED. SEVERAL COFIES
CR+0OF THE MRINDEC MRY BE STRCKED FOR R MORE THOROUGH TEST.

CR*CARD RERDER RERDY 7 YES
CR#CRRD REARDER EXERCISER DETRCHING.

% JOBE NRME 10 STRRT OR RTTIRCH 7 /

% CONTROL JOB ENTERING MONITOR MODE.
*# RERTTRCHING SUBJOE CREXER



CRxQUT OF €48 CRRDS PEED, [TRREORES KERE BETECTEE Ol 4 (LRSS,

CEATYRE 7LE:7 10 LIST ERRCRES o OB LIEE PRIEIEE OF YPE TRE 7
CEa10 LIST DRRORS OK TRIS FESECORED,

CEAYOQUE 1ISTING DEVICE 7 K Error was forced with one bad card.

CRED S DRPECTIED ¢ DEFGHIED. <04t JELRNOPER 4405 7 C/GTUNBERN YN, 2037 A2 edbivih i vy
BECDEFGHIL. << '8REC

CRED & RCTURL SDEFERIL. L4t JELRROPCR 34405 “02GTUVREY N, 1o 07
BODETGRIT. £ eREC

dedbe e T

Note that the letter G(12-7 punch) was changed to & (12 punch) and
the letter X(@-7 punch) was changed to @(# punch). This indicates
occasional dropouts on row 7 of the card. This type of problem
might be caused by dust on the head or marginal operation of the
photo sensor or amplifier for row 7.

CR#CRRD RERDER LERERCISLR DONE.
CR*10 RERTTACH TO0 CONIREDL IWPE “EYE", 10 FERUN YR 7 RUNKET.
RERDY

BYE/F

«+ JOE NRME 10 STRRT OR RIIRCH 7
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4.5 LPEXER - LINE PRINTER EXERCISER

The line printer exerciser simply prints a rotating ASCII pattern

e ]

on LP1l or LS1l printers. Up to 8 printers can be sequentially tested
with one copy of LPEXER or several copies can be run simultaneously,
each exercising a different printer.

LPEXER Example:

% JOB NAME TQ START OR ATTACH ? LPERER
#% LOGGING IN NEW JOB NRMED “LPEXER".

LP*SYSTEM CONFIGURED FOR 2 PRINTER<S).

LP*HOW MANY PRINTERS DO YOU WANT TO TEST 7 1
LP*TYPE UNIT #°5 OF PRINTER<S> TO BE TESTED 7 @
LF*ARE PRINTERYS> 8 ONLINE AND READY? YES
LF+HON MANY PRGES OF OUTPUT DO YOU HARNT? 2
LP*LF EXERCISER DETACHING.

% JOB NAME TO0 STRART OR ATTACH ?
##% CONTROL JOB ENTERING MONITOR MODE.

#% STATUS OF CONTROL SUBJOB«<S> AT 84:18 PH

NRME JOB NO. STRTE CPU-TIME
CONTRL 3 RN i6. 1
LPEXER 9 RN 28.1

% STRTUS OF CONTROL SUBJOBZS> AT 84:11i PN

NRME JOB NO. STRTE CPU-TIME
CONTRL 3 RN 16. 5
LFPEXER 9 RN SKH 4.8

*# RERTTRCHING SUBJOB LPEXER

LP#LINE PRINTER EXERCISER DOHNE
LP#TD REATTACH TO CONTROL TYPE “BYE”, TO RERUN TYFE “RUNNH".

RERDY

BYE/F

*% JOB NAME TO START OR ATTACH 7?
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4.6 PPEXER - PAPER TAPE PUNCH EXERCISER

The paper tape punch exerciser punches a tape which is used to
test the paper tape reader, The tape consists of 32 repetitions of a
binary count pattern. Each pattern includes all possible punches
alternating with the complement punch, i.e., (in octal) 1, E}=376),
2,5}=375),...,376,§7E(=l), 377,577(=0), 0,67=377). This tape is
identical to MAINDEC-@@-D2G4~PT labelled "SPECIAL BINARY COUNT PATTERN
TAPE" supplied with the paper tape reader diagnostics.

PPEXER Example:

a4 JOBE NRKE 10 STRRT Ok RT1IRCH ? PPEXER
#% LOGGING IN NEN JOB NRMED “PPEXER".

PPxSTRARTING PP EXERCISER:. PP RERDY ? VYES

FP*THIS TEST WILL PUNCH R BINARY COUNT PRTTERN TARPE.
FP+THE TRPE 1S EQUIYRLENT TO MRINDEC-88-D2G4-PT ENTITLED
FPP+SPECIRL BINRRY COUNT PATTERN TRPE. EITHER THE TAPE
FP*PUNCHED BY THIS EXERCISER OR THE SUPPLIED MAINDEC
PFP+*TRPE MAY BE USED TO TEST THE PRPER TRPE RERDER.

FFP#I WILL PUNCH R LERDER RHD THEN SLEEP 2@ SECONDS
FP+WHILE YOU STRRIGHTEN OUT THE TRAPE IN THE HOPPER.
FFP+#PP EXERCISER DETRCHING

»* JOB NRME TO START OR ATTRCH ? “ALL

#% CONTROL JOB ENTERING MONITOR MODE.

#% STATUS OF CONTROL SUBJOB<S> RT B83:55 PH

MAME JOB NO. STRTE CPU-TIME
CONTRL 3 RN 12.5
PPEKER 2 RN 2.5

*» RERTTACHING SUBJOB PFEKER

FP«PP EXERCISER DONE

FP+NOW USE THE GENERATED PRPER TRAPE TO TEST THE RERDER
FP*TO RERTTACH TO CONTROL TYPE “BYE” TO RERUN TYPE “RUNNH-.
RERDY

BYE/F

% JOB NAME TO STRRT OR ATTRCH ?
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4,7 PREXER - PAPER TAPE READER EXERCISER

The tape generated by PPEXER Or MAINDEC-g@-D2G4-PT "SPECIAL BINARY
COUNT PATTERN TAPE" may be used with PREXER to test a paper tape reader.
PREXER reads and checks 30 repetitions of the binary count pattern
described in the previous section and then skips any remaining tape in
the reader. When end of file is encountered, PREXER reports any errors
detected. If a large number of errors are reported, the operator should
check the read station for dust and insure that the tape was correctly
loaded into the reader. PREXER will report 15360 errors if the tape is
loaded backwards. In the case of excessive errors, it may also be
necessary to manually examine a tape punched by PPEXER to insure that
the punch is functioning properly.

PREXER Example:

#% JOB NRME TO START OR ATTACH ? PREXER
## LOGGING IN NEW JOB NAMED “PREKXER".

PR*STARTING PR EXERCISER.

PR*LORD MAINDEC-88-D2G4-PT OR THE BINARY COUNT PATTERN
FR*TAPE GENERATED BY THE PUNCH EXERCISER INTO THE READER -
FR*WITH THE LERDER UNDER THE RERD STATION. RERDER RERDY 7 YES
PR*PR EXERCISER DETACHIHNG

*% JOB NAME TO START OR RTTRCH ? /

#% CONTROL JOB ENTERING MONITOR MODE
x% RERTTRACHING SUBJOB PREXER

PR*ERROR AT LINE 128 :DEYICE HUNG OR WRITE LOCKED <@86-JUL-7Z,84:82 FM)
PR#*TO CONTINUE TYPE ‘CONT“, TO RBORT TYPE “"C”.7? CONT Reader was not ready.
FPR*STRARTING PR EXERCISER.

FR*LOAD MRINDEC-B8-D2G4-PT OR THE BINARRY COUNT PATTERN

PR*TAPE GENERARTED BY THE PUNCH EXERCISER INTO THE RERDER

FR*WITH THE LERDER UNDER THE RERD STATION. READER REARDY ? YES

FR*PR EXERCISER DETACHING

% JOB NRME TO START OR ATTACH ? /ALL

#% CONTROL JOB ENTERING MONITOR MODE.
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**% STATUS OF CONTROL SUBJOBXS? AT 84:84 PN

HRME JOB NO. STRTE CFPU-TIME
CONTRL '3 RN 13 7
FREXER 9 PR 6. @

<some time and several status printouts later>

#% RERTTRACHING SUBJOR FPREXER

FR#FPR EXERCISER DONE., ERROR COUNT= 8
FR*TO RERTTRACH TO CONTROL TYPE “BYE“. TO RERUN TYFE
RERDY

BYEASF

#% JOB NRME TO START OR RTTRCH 7

“RUNNRH".



4.8 KBEXER - KEYBOARD EXERCISER

The SYSTST keyboard exerciser is used to test local and remote
terminals connected to the RSTS/E system., Since terminals may not be
connected at the DEC manufacturing facility, KBEXER will be used
primarily at the customer site for field installation testing. KBEXER
will test only one terminal at a time but may be transferred from one
terminal to another. Several copies of KBEXER can be run if simul-

taneous testing of several terminals is desired.

RSTS/E supports a variety of terminals including the LA3g and
LA3@S DECwriters, VT@5 and VT@5B alphanumeric display terminals and
Teletypes. Terminals may be connected to the UNIBUS via KL11l (A-E),
DL1l (A-E), LCll or DCll single line interfaces, or the DH1l multi-
plexer. The DCll and DH11l allow terminal characteristics to be
varied under program control. RSTS/E will default variable parameters
on these lines to ASR-33 characteristics, i.e., 110 baud, 1 start
bit, 8 data bits, 2 stop bits, and no parity. The BASIC-PLUS program
TTYSET, included in the standard library, can be used to change
terminal characteristics if necessary for test purposes. Refer to
Section 6.7 of the RSTS/E System Manager's Guide for instructions
on the use of TTYSET and procedures for setting up the TTYSET.SPD
file.

KBEXER implements four terminal tests. The SPACE test verifies
that the terminal carriage (if a carriage exists) will return reliably
from any position on the line. An ASCII pattern test verifies that the
terminal will print the standard ASCII character set in all print
positions. The WORST case pattern test forces the print head on
ASR-33 Teletypes to rotate a half revolution at every print position.
Finally the REPEAT test repeats everything typed on the terminal to
verify two way communications. Commands are entered from the terminal
being tested. One of the four tests is initiated by typing the test
name and is terminated by typing CTRL/C (~“C). Instructions for use of
this exerciser are printed if the RETURN key (<CR>) or HELP is typed at
command level.

Two additional commands are provided to transfer KBEXER to another
terminal.® The command /KBnn will transfer to keyboard number nn. All
subsequent commands would be entered from that terminal. In testing
remote terminmals the telephone connection must be established prior to
transferring to the remote keyboard. The remote terminal should not
be logged in to the system since it would then appear busy when the
transfer is attempted. The /CONTROL command transfers KBEXER back
to the SYSTST control program.
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KBEXER runs attached to the keyboard which initiated it until a
transfer command is entered. Thereafter, the job is detached and
communicates with terminals through an open file. 1In this detached state
the exerciser cannot be terminated by typing CTRL/C ("C), When the job
is reattached by the SYSTST control program (or by anybody else), it

can be terminated with CTRL/C ("C) and can be logged off the system by
typing BYE.

KBEXER Example:

»% JOB NAME TO START OR RTTACH 7 KBEXER
#+ LOGGING IN MNEW JOB NAMED “KBEXER®.

KE@ » KEYBORRD EXERCISER

EBEG@ & SYSTEM 1S5 CONFIGURED FOR 32 TERMIHNRLS (KBf - KEZ1 O

KBE@ » ENTER TEST NAME OR TRANSFER COMMAND: HELF

KE@ # THE KEYBORARD EXERCISER CAN BE USED TO TEST ANY LOCAL OFR FEMOTE
KBB * TERMINAL CONNECTED TO THE RSTS/E SYSTEM. ANY OF THE FOUR TESTS
kBB * PROVIDED MARY BE INVYOKED BY TYPING THE TEST NAME ON THE TERMINAL
EB® * TO BE TESTED. THE EXERCISER MAY BE TRANSFERRED FROM ONE TERMINAL
KE@ # TO ANOTHER BY USE OF THE TRANSFER COMMAND DESCRIEBED BELOW:

KB@ * SPRCE SPACE AND CARRIARGE RETURN TEST

KE® #* RASCII ROTRATING ASCII CHARRCTERS TEST

KBB * WORST HORST CRSE <ASR33) PRTTERN TEST

KB& » REFERT REPERTS WHATEYER 15 TYPED ON TERMINAL

KB * JKB21 TRANSFER EXERCISER TO KEYBORRD zi

KB@ * SCONTRL TRANSFER EXERCISER BRACK TO CONTROL JOB

KE® * TO STOP RNY TEST FOR COMHMAND ENTRY. TYPE CONTROL/C.

KBB » BEFORE RTTEMPTING TO TRANSFER TO R REMOTE TERMINAL,

KBB8 * THE TELEPHONE CONNECTION SHOULD BE ESTARBLISHED.

B8 # ENTER TEST NRME OR TRANSFER COMMAND: RSCII
KB@ * ROTRTING RS5CII CHRRACTERS TEST

INRENET (x4, - /BL123456789 1 {=D>7?@ABCDEFGHIJKLMNOPQRSTUWKRYZL N 17 P #$X
SOVTHENET (%4, -, /B123456789 15 {=>7BABCDEFGHIJKLMNOFGRSTUYNRYZL NI . ! "#F
LS IOHEHE” (4, - /B123456789 1 <=>7@ABCDEFGHIJKLMNOPQRSTUVHKYZL %17 !"#
- VTRENE (%4, - /B123456789 :; <=>7@BABCDEFGHIJKLMNOPQRSTUYHEYZL 17 "
s = 4 ITREHE (%4, - /B123456789 15 <=>?@RBCDEFGHIJKLMNOPGRS TUYNHEYZILS 17 !
o= 4 VTHSHE (%4, - /B123456789:; <=D7?@ABCDEFGHIJ"C



KBB * ENTER TEST NRME OR TRANSFER COMMAND : SPACE
KB® * SPRCING TEST

~C

KB@ * ENTER TEST NRME OR TRANSFER COMMAND : WORST

KB@ #* ROTRTING WORST CASE <RSR33» PATTERN TEST

'_NH’_NE’_NX’_Nf'-HH’_NK’-HH’-H!’_H#’-H/”_Nf”_H/”-N/’_N#’_Nf”-H/“_N!f_Nﬁ’
#’_N/’_NH’-NJ’-H,’_NH’_HK’_HH’_H/’_N/’_H/’_H/’_N/’_NK’_H/“_Hﬁ’-NK’_NE’-NK’
N/’_N/’-HK’_HK’-H/’-NK’_H/’_H#’-N/’_N/”_H:’_H:’_H/’_N/“-H/”_HH’_NK“_NK’ W

_N/’_H/’-Nf’-u/',uﬁ’_uﬁ’_NK”-HH’_HH"_H:"_H/’-N/’_N/’-NX’_H/”_HX’_Hﬁ”_Nf:,Nﬁ’

’_NH'-N/’_NK’_Hf’_N/’_NK’_H/’_N;”-H/'-NH’_N¢’_N/”_HK’_NK’-H/’_NH‘_N/’_NX’ MW
LS V| Vgt | PG | Pl P | Pl P P T Lo N T et o

KB8 » ENTER TEST NAME OR TRANSFER COMMAND: REPERT
KB8 * REPERT TEST

ARBCDEFGHIJKLMNOPQRSTUYNKYZ
7 ABCDEFGHIJKLMNOPGRSTUVHXYZ

. -\,J

. .‘J

1234567890
1234567898

. .,’

? InRSUE OO=
T OITRSHL (D=

? "C
KB8
KbB8

KB@
KB@

ENTER TEST NRME OR TRANSFER COMMAND: /KBS
KEYBORRD EXERCISER TRANSFERRING FROM KBB TO KBS
PLERSE ENTER SUBSEQUENT COMMANDS FROM KBS
KEYBORRD EXERCISER DETACHING

® K % ¥



*% JOB NAME TO STRRT OR RTTACH ? /ALL
#k CONTROL JOB ENTERING MONITOR MODE.

*% STATUS OF CONTROL SUBJOBCS) RT B83:27 PHM

MAME JOB NO. STRTE CPU-TIME
CONTRL 3 RN 18. 2
EBEXER 12 KB £ 8

At this point KBEXER is detached and is ready to test KB5. The
same tests and commands are available at that keyboard except that the
exerciser cannot be terminated by typing CTRL/C ("C), At the conclusion
of tests on KB5, the exerciser can be transferred to another terminal

or back to the control program as shown below.

KBS * KEYBORRD EXERCISER
KBS * ENTER TEST NAME OR TRANSFER COMMAND : ZCONTRL
KBS » KEYBORRD EXERCISER TRANSFERRING TO CONTROL KEYBORRD

On the control keyboard KBEXER is reattached and waits for a
command. In this case, the job is logged out.

»* REATTACHING SUBJOB KBEXER

KBB * KEYBORRD EXERCISER

KB@ #* SYSTEM 15 CONFIGURED FOR 32 TERMINALS {KBB® - KB31 O
KB@ * ENTER TEST NRME OR TRANSFER COMMAND: ~C

RERDY

EYE/F

% JOB NRME TO START OR RTTACH ?



4.9 CPEXER - PROCESSOR EXERCISER

The SYSTST processor exerciser is intended to put a heavy locad
on the central processcr unit (CPU). CPEXER runs compute bound for
short bursts and then sleeps for five seconds so that average proces-
sor loading is not sufficient to appreciably affect the performance
of the peripheral exercisers. CPEXER was specifically designed to
test the PDP-11/40 FIS or PDP-11/45 FPP options but also serves to
verify general CPU integrity and correct PDP-11/40 EIS operation.

The FIS and FPP hardware options are fully utilized when the ex-
tended functions (sine, cosine, etc.) are configured in the system.
Hence CPEXER asks the operator if the system is configured for extend-
ed functions. If the system does include functions, then all the
tests described below are performed. If functions are not included,
only those tests identified with an asterisk below are performed.
There is no way for a BASIC-PLUS program to trap the error which
occurs if an extended function is used but the RSTS/E system was not
configured for this feature at SYSGEN time. If there is doubt that
the functions were included, the operator should indicate that the
system does include functions. CPEXER will then try one simple
calculation, X=SIN (0.5), and will abort with the message "MISSING
SPECIAL FEATURE" if the functions were actually not configured.
CPEXER can then be rerun by simply typing "RUNNH".

The tests performed by CPEXER are described briefly below. In
most of the tests, results are compared to known correct values.
Two "grind" tests are also included to verify consistent results of
duplicate calculations. Finally a few miscellaneous tests are per-
formed which have detected hardware failures on test systems in the
past.

CPEXER Test Descriptions:

SIN(X) X=(Y/180) *PI
FOR ¥=10 TO 350 STEP 10 (Degrees)
Uses SIN(X) extended function.
Results are compared to known correct values.

SIN(X)* FOR X=10 TO 350 STEP 10 (Degrees)
Uses a polynomial approximation to SINE function.
Results are compared to known correct values.

LOG (X) FOR X=10 TO 500 STEP 10
FOR X=0.1 TO 1.0 STEP 0.1
Uses LOG(X) extended function.
Results are compared to known correct values.
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EXP (X) FOR X= -10 TO +10 STEP 1
FOR X=-0.9 TO 0.9 STEP 0.1
Uses EXP(X) extended function.
Results are compared to known correct values.

SQR(X) FOR X=100 TO 5000 STEP 100
Uses SQR(X) extended function.
Results are compared to known correct values.

SQR(X) * FOR X=100 TO 5000 STEP 100
Uses Newton-Raphson method for square root.
Results are compared to known correct values.

LOG (EXP(X) )FOR X=1.0 TO 5000.0 STEP 3.0
Grind test for consistent results using statement
IF EXP (LOG (EXP (LOG (EXP (LOG (EXP (LOG (EXP (LOG (X) ))))
<> EXP (LOG (EXP (LOG (EXP (LOG (EXP (LOG (EXP (LOG(X) )) })
THEN <error>

ATN (TAN (X) ) FOR X=-1.50 TO 1.50 STEP 0.0l
Grind test for consistent results using statement:
IF ATN (TAN (ATN (TAN (ATN (TAN (ATN (TAN (ATN (TAN(X))))))))))
<> ATN (TAN (ATN (TAN (ATN (TAN (ATN (TAN (ATN (TAN(X))))))))))
THEN <error>
MISC.* A=1.0/0.0
Verify floating point divide by zero trap
A%=1%/0%
Verify integer divide by zero trap
A%=60000.
Verify integer conversion error trap
IF INT(40.6621*100.40.5)/100==40.66
THEN <correct> ELSE <error>

This calculation failed on an 11/40 system which was
having EIS problems

))))
1))

*These tests do not require extended functions.

CPEXER Example:

% JOB NAME TO START OR ATTACH ? CPEXER
#% LOGGING IN NEW JOB NAMED “CPEKXER".

CP*STARTING CPU/EIS/FIS/FPP ERERCISER
CP*ARE YOU CONFIGURED FOR EXTENDED FUNCTIONS ? HELP

CP*DURING THE RSTS/E SYSTEM GENERATION, YOU WERE ASKED WHETHER
CP*DR NOT THIS SYSTEM REQUIRED THE EXTENDED MATHEMATICAL FUNCTIONS
CP*(SINE, COSINE, ETC.?». IF YOU RNSWERED “YES” TO “FUNCTIONS?" AT
CP*SYSGEN TIME, THEN REPLY “YES” TO THE QUERY BELOW. 1F YOU
CP*RANSWERED ~ND” RT SYSGEN, THEN YOU ARE NOT CONFIGURED FOR THE
CP*EXTENDED FUNCTIONS AND YDU SHOULD ANSWER ~NO“ BELOW. 1F YOU ARE
CP*UNSURE, THEN RNSWER “YES’ AND 1 WILL TRY TO USE ONE OF THE
CP*EXTENDED FUNCTIONS. 1F THE OPERARTION FRILS, RN ERROR MESSAGE
CP*WILL BE PRINTED AND THIS EXERCISER WILL ABORT. SHOULD THAT
CP*OCCUR, SIMPLY TYPE “RUNNH” TO RERUN CPEXER AND REPLY “NO”
CP*WHEN RGRIN RSKED IF YOU RRE CONFIGURED FOR EXTENDED FUNCTIONS



CP+ARE YOU COWFIGURED FOR EXTENDED FUNRCTIOHWS 7 YES

CP+ERCH ITERATION TAKES ABOUT 2 MINUTES

=

CP*HOW MANY ITERATIONS DO YOU WANT TO RUN 7 S
CP*CP EXERCISER DETRCHING

% JOB NAME TO START OR RTTRACH ? ~/ALL .60

#% CONTROL JOB ENTERING MONITOR MODE

#& STRTUS OF CONTROL SUBJOB<S) AT 83:31 PHM

NAME JOB HNO. STRTE CPU-TIME
CONTRL 8 RN 1e. 2
CFPERER 12 SL 8.9

<several status printouts later>

##% RERTTRCHING SUBJOB CPEXER

CP*CPU/EISAFISA/FPP EXERCISER DONE. TOTAL OF 8 ERRORS DETECTEL
CP#TQ RERTTRCH TO CONTROL TYFE “BYE“, TO RERUN TYPE “RUNNH-.

RERDY

% CFEKER WRIT EXHRUSTED.

#% CONTROL TERMINRTING JOB #12 CPEKER
~~C

BYE/F#
RERDY

##% JOB NRAME TO STRART OR RTTACH ?
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APPENDIX A

SPECIAL SYSGEN OPTIONS

During development of the RSTS/E system, several hidden options
were built into the SYSGEN program to assist DEC development person-
nel with system generations and performance analysis. The hidden
options are invoked through non-standard answers to several SYSGEN
questions. Support for these features is neither expressed nor
implied by this document. The SYSGEN questions of interest are
listed below together with a brief explanation of the non-standard
answers required to invoke the special options.

A.1 CLOCK ('L' OR 'P')?

Lor?P Normal response to use the standard Line
Time Clock (KW1llL) or the Programmable
Clock (KW1llP).

H (High Speed) Permits operation of the programmable
‘clock at a frequency other than line
frequency as specified below.

L/STAT The modifier /STAT is used to include
P/STAT special statistics gathering code into
H/STAT the RSTS/E monitor. 1Includes code and

tables to record job and disk access
statistics. The statistics code is intended
for performance analysis at DEC and is not

a supported feature of RSTS/E.



A.2 AC FREQ?

50 or 60 (Hz) Normal response for either 50 or 60 Hz
operation of the KW1lL or KW1lP clock.

50,100,...950,1000 If high speed clock operation was requested
above, the answer to this question specifies
the clock frequency desired. Entry must be
a multiple of 50 Hz in the range 50 to
1000 Hz.

The RK1l and RP11C disk controllers will allow several drives to
perform seek operations simultaneously. Since the controller is not
busy while seeks are in progress, data transfers may be overlapped
with the seek operations in progress on other drives. Disk sub-
system throughput is substantially increased. Overlapped seek drivers
are included in the standard RSTS/E VO05B distribution kits and are
available through hidden SYSGEN options. These drivers had not been
thoroughly tested at the time of the V05B code freeze. This is the
reason for the hidden option. The overlapped seek drivers will not
be supported by DEC until further testing is performed. An
Installation Note or Software Dispatch article will be used to
announce full availability of these drivers and to publish any required
patches or hardware notes., The hidden option is documented below for
completeness.

A.3 RKP3/RK@5's?

0 to 8 Normal response is the number of RKO03
or RKO5 drives attached to the RK1l
controller. Standard (non-overlapped)
RK1ll driver will be used.

02 to 08 Preceding the number of RK drives with
the letter "O" will force SYSGEN to
substitute the RK1ll overlapped seek driver
in place of the non-overlapped driver.



A.4 RPf3's?

0 to 8

02 to 08

Normal response is the number of RP@3
drives attached to the RP11C controller.
Standard RP11C driver (non-overlapped)
will be used.

Preceding the number of RP@3 drives
with the letter "O" will force SYSGEN
to substitute the RP11C overlapped seek
driver in place of the non-overlapped
driver.

RSTS/E standardly supports the LP1ll and LS1l (dot matrix) line
printers. The printer device is also coded to handle the LV1l
electrostatic printer/plotter in print mode only. The LV1l is not
a supported-device and has not been tested with the RSTS/E driver.
A hidden option is used to set the line printer characteristics to

those of an LV11.
A.5 LPn: TYPE?
LP or LS

Lv

A.6 BASIC-PLUS PATCH?

YES or NO

0 (DT)

Normal response for LP1ll or LS1ll printers.

Response to set LV11l printer characteristics.
LV1l can only be used in print mode. No
plotting capability is provided.

Normal response determines whether 64 words
of patch space is included in the BASIC-PLUS
Run Time System.

Causes patch space to be included in the
BASIC-PLUS Run Time System and the Online
Debugging Tool to be linked with the Run
Time System code. BASIC~PLUS ODT is used
to debug the Run Time System during normal
time sharing operations. It is beyond the
scope of this document to address actual
use of any ODT.
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APPENDIX B

ADDRESS AND VECTOR ASSIGNMENTS

The RSTS/E system assumes that all devices attached to the
PDP-11 UNIBUS have been assigned addresses and vectors according to
manufacturing standards. Several devices have so called "Floating
Addresses." This means that the presence or absence of any floating
address device will affect the assignment of addresses to other float-
ing address devices. Similarly, several devices have "Floating
Vectors." 1Interrupt vectors must be assigned in a specific sequence
and the presence of one type of device will affect the correct assign-
ment of interrupt vectors for other devices. There are also many
standard options which have fixed addresses and vectors. This Appendix
presents the algorithms for assignment of floating addresses and
vectors, and lists the fixed assignments for devices supported under
RS'I‘S/E.l

B.l1 FLOATING ADDRESSES

Currently the floating address devices include the DJ11 Multi-
plexor, DH1l Multiplexor, DQll Synchronous Line Interface, and the DUIll
Synchronous Line Interface. The following ground rules apply to these
devices and future floating address devices:

1. Only new devices will be assigned floating addresses.
Devices now in production will keep their old addresses.

2. Future devices may float both their addresses and interrupt
vectors.

3. The floating address space starts at 76@@1l@(8) and proceeds
upward to 764gg@(8).

4. A gap in the address space (no slave SYNC) implies a device
does not exist.

1The information in this Appendix is extracted from three memos:

John Hittell, "Specification for Assignment of Floating Addresses,"
revised from 18/31/72.

John Hittell, "Floating Vectors for the PDP-11," updated from 10/27/74
John Friedrich, "Addresses and Vectors," April 3, 1974



5. The first address of a new type device will always be on a
24N word boundary, where N is the integer value of
(LOGyM+.9999999), and M is the number of device registers.,

Number of Registers Possible Boundaries
In Device

1 Any Word

2 XXXXXP, XXXXX4

3,4 XXXXXP

5,6,7,8 XXXXPP, XXXX2f, XXXX4f, XXXX6§
9 thru 16 XXXX@F, XXXX40

6. A "gap" of at least one word will be left after each type
of device, starting on the same boundary the device would
start on. Note that the gap must be at least one word in
length but may be longer than one word. Gap length is

determined by the boundary on which the next device must
begin.

7. Multiple devices of the same type must be addressed
contiguously.

Address 760810 is reserved for the first DJ1l. Since the DJ11
has four registers, additional DJ1ll's are assigned addresses modulo
19 (base 8) immediately following the first DJ1l (i.e. 76@gg149,
760028, etc.). The modulo 1 (base 8) address following the last DJ11
is left empty and is known as the DJ11 gap. If there are no DJ1ll's,
the gap is at 76¢g@i@g. If there is one DJ11l, the gap will be at
76g@2@¢. All gaps must be at least one word in length.

After all DJ11 addresses and the DJ1ll gap are defined, the ad-
dress for the first DH1ll can be assigned. DH1l1l's have eight registers
which implies a modulo 2@ (base 8) boundary. The address of the first
DH11l is the first modulo 2@ address following the DJ1l gap. If there
are no DJ1l's (DJ1l gap at 76@¢glg), the first DH1l is assigned address
76@@2@. Similarly, if there is one DJ11, the DJ11l gap will begin at
76@@2¢ and the next available mod 2@ boundary is 76@@4@. All addi-
tional DHl1ll's are assigned addresses modulo 2@ immediately after the
first DH1l. The DH1ll gap begins on the 2@ boundary following the
last DH1l.

After all DH1ll addresses and the DH1l gap are defined, DQl1l
addresses may be assigned. Since the DQll has four registers, a modulo
19 boundary is required. This will be the first mod 1§ boundary
following the DHl1l gap. On a system with one DJ1l and one DH1ll, the
DH11l gap would be at address 76@ggeég and the first available DQ1l1l ad-
dress would be 76¢@g7¢. All additional DQll's are assigned addresses
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immediately following the first DQll. The DQll gap address is the
mod 1f boundary following the last DQll. Again a gap of at least
one word is required.

Finally DUll addresses can be defined in a similar manner. The
DUll has four registers and requires a modulo 1¢ boundary, for
example, assume a system has one DJ1l, one DH1ll, no DQll, and at
least one DUll. As mentioned above, the DH1ll gap would be at
76#@6f. Since there are no DQll's, the DQll gap must be located at
the first modulo 1§ boundary following the DH1l gap. The DQll gap
would, therefore, be at address 76@@#78. The first available DUll
address would be 7601gg and additional DU1ll units would be assigned
mod 1f addresses immediately following the first DUll.

Addresses for any future floating address devices will be
assigned in a similar manner following the DUll gap.
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ofee=
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«Dwk
ofFal

«Bel
DM
wfaN
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«Bel
=Dk
oFel

wenM

wBab
«DaM
aFaN
eHal

wHAT

IS THIS 2

THIS I8 A SYMBOLIC TABLE OF UNIBUS
ADDRESSES FOR THE FLOATING ADDRESS
DEVICES DJ11,0M1y, D@11, AND DU1l,
THE LETTERS A4 TWRU w CORRESPOND TO
UNIBUS ADDRESSES SHOWN IN THE LIST
1O THE RIGHWT,

YHE TABLE CONTAINS ALL POSSIBLE
COMBINATIONS OF UP TO FOUR OF EACH
TYFE OF DEVICE, THIS SHOULD COVER
MOST OF THE PDP=11 CONFIGURATIONS,
THE TABLE SHOULD NOT BE USED FOR
ANY MACHINE CONFIGURED FOR MORE
THAN FOUR DJ'S,DH!8,DG18, OR DU'S,

CoLUMN WEADERS ARE THE NUMBER OF
DJE1tS AND DW14'8, ROW MEADERS ARE
THE NUMBER OF DQ11'S AND DU1L'S,

HOW TO USE THE TABLE

DETERMINE THE NUMBER OF DJI1'S,
DM11'S, DG11'S, AND DUi{'S TO BE
INCLUDED IN THE HARDWARE CONFIG=

URATION.

»N e

FLOATING ADDRESS TABLE
DpJ11, DHil, DOIL, DUIY

? 2
L] i

2
2

2
3

1
4

ol -

ADe=
BFwe

sHeon

ADe=
BFee
oHe=s
eJos

ADe=
fos
aHes
cosa

ADe=~
Brea

ADe=
ofes
sHew
eljeow

AD=N
BFee
oHoe
PREY )

ADeH

ADelL

wfow

ADeN
wfee
sHes
eJoew

AD=L
Bf e

eamse adow

LLEE

AD=N
BF=0

aHow

Amn?
Beel

AD=H
Beel

ADsl
BFwM

LT

ADel
wFoM
eHow

AD=N
ofeQ
wHee
clee smen mems wenn edam
AD=H
B==1

ead

AD=N
BF =0
=HeP

eJew

ADeN
“FeQ
wHaP

aJes

AeeF
B=G

seeH

AD=L
BF eM
wHeN

LXY XY

ADe{
ofeM
LLEY

AD=N
B8F=0
eHeP
=JeB

Awef
Besl

oM

ADeH
Beel

ave]

ADeL
afeM
abaN

woal

ADeN
«Ful
abeP
wJel

ADel
B aM
aHaN
eeal

ene] sauk

PIND THE COLUMN CORRESPONDING 70O
THE NUMBER OF DJii'S AND OMiy!'S,
SCAN DOWN TWIS COLUMN FOR THE
ROW CORRESPONDING YO THE DESIRED
NUMBER OF DG11'S AND DU1LL'S,

AT THE INTERSECTION POINT IS A
4 BY 4 BLOCK OF SYMBOLS INCLUD=
ING DASHES AND (ETTERS A THRU w,
THE LETTERS REPRESENT THE PROPER

UNIBUS ADDRESS FOR EACH DEVICE.
THE LIST T0 THE RIGHT SHOWS THE
ADDRESS CORRESPONDING TO EACH
LETTER, THE DASWES INDICATE NONe
EXISTENY DEVICES, THE 4X4 BLOCK
I8 INTERPRETED AS SHOwN BELOw!
0DDD
JH QU
1ST A D K M
28D B F = N
JRD = H = 0
4TH - »w = P

Amme
Bre=
Comm

Aw=H
Beew
Coa=

Awat
B=al
Coom

AmeH
Beel
CmmJ

Amak
Beul
Cead

emak

X7}

-

AFae
Bese
Comn

AF=J
Be==
c

AF=J
BeeK
C-

AFe=J
Baek
Coatl

AF=J
Be=K
C==l

anaM

ADDRESSES

 F<C-UDNOVOZIr XL —~IOMMOO®>

760010
760029
760030
760042
760059
768060
760070
769109
760119
768120
762132
760142
769150
760160
760170
760204
760219
760224
760230
760240
760250
768260
768272

n -

PAGE | OF J

3 3 4 4 [} 4 4

3 4 [} i 2 3 ]
AfFea AFm= AFe= AF==
BHe= BHew BHew BHeew
Cloe Cleo= Clee CJ==
csce alea De=e DL==
AF=N AF=P AF =N AFeP
BHe= BHewo BHea BHe=
Cle= Clee Cle= Cla=
enve sla= Dme= DiL==
AF=N AFe«P AF=N AF=P
BH=0 BH=0Q Brw( BMeQ
Clew CJmm Cloe CJa=
emee mlom= ODsew DLe=
AFeN AFeP AF=N AF=P
BH=Q BMeQ Be=] Be=K BHeM BHeD BH=Q
CJwP CJeR C==J Ce=b Ce=N CJ=P CJ=R
wsee alee Deea De== De=ea Dee= DL==
AFeN AF=P A=sp AF=J AF=| AFaN AF=P
BHa0 BMHal Beel Bee=K BMeM BMe0 BMeQ
CJaP CJaR CenJ Coewl CrmonN CJeP CJeR
ewel alef Deek DweM DmeD DeeG@ DLeS

EXAMPLE
CONSIDER A SYSTEM TU INCLUDE TWO

DJ'S, 3 DOH'S, 1| DG, AND 4 DU'S,
THE COLUMN CORRESPONDING TQ 2 DJ!'S
AND 3 DH1S IS FOUND AT THE CENTER
OF THE TABLE, THE RUw FOR § DQ AND
4 DU'S IS _LOCATED ON PAGE 2 OF 3,
THE BLOCKk AT THE INTERSECTION IS8
THE ONE SHMOwWN TC TWk LEFT BELOw,

USING THE 4 X 4 BLOCK AND THE LIST
OF ADDRESSES, THE CORRECT FLOATING
ADDRESSES CAN BE READ IMMEDIATELY,

1ST DJit = 4 % 7600160
28D DJiL » B 8 76002¢
18T DHIL = D ® 760040
2ND DHIY = F 3 760062
3RD D1yl = W B 760109
18T DG1It = x 8 760130
1ST DUll = » ® 760159
2ND DUll = N 8 760160
3RD Qull = 0 ® 760179
4Th DUll = P ® 76D2¢0



FLOATING ADDRESS TABLE PAGE 2 OF 3
DJ1y, DHi1l, D@11, DU

1 1 1 1 2 2 2 2 2 3 3 3
1 2 3 4 @ 1 2

4
£
v
N e
<
LT
-
[
-
»
L]
ol
-
R 3
-
N s
(2N 3
- h

Do DY
{ @ ©=«Ce =BE= oBGe eBle =8Ke Aefe ADGe ADIw ADKw ADMe AcEe ADGw ADI= ADKe ADMe AwGe AF]e AFKe AFMe AFQe AeG- AFl= AFKe AFM= AFO=

sees sess sDsw «Dee =Dew eesa sees =fee =Ffee ofse Bamea Brmew BF-ec BFee BFes Beaw Beew BHue BHew BHes Beeo Buws BHew BHee BHe=
eece sser seee oFse ofas csse wees cees sHew asHes seme seee ve=se sHse sHee Cmae Come Cece CJan Clee Cown Case Comn CJaw Cle=
cene mess sewe mcee sHes sews esme meem seee ejow sese smes mewe meee slew weee sees vvss vess sles Dewam Dave Dewe Dees Dle=
§ { weCE «BEG =BG] wBIK =BKM A«EG ADG! ADIK ADKM ADMO AwEG ADGI ADIK ADKM ADMO A=GI AFIK AFKM AFMO AFOQ A=GI AFIK AFKM AFMO AFOQ
mece wees sDew eDee sDew eers mese afe= vFee afee Bece Brew BFwe BFee BFee Bows Bume BHes BHew BHem Bave Aeee BHwe BHoe BHew
weew weee sens sfee wfee sese smse sees =Hes sHen wese scee weme oHee sHew [eue Cwew Caee CJew CJlwe Couw Cuws Cema CJme CJeo=

cese meew mcee seee sHes sese suse seee mses elmm sace weem woee sese wjee seaw wess ssee ecse wlee Dmee Dee= Deee Deew OL-=

ADKM ADMO A=EG ADGI ADIK ADKM ADMO AwG! AFIK AFKM AFMO AFOQ A=GIl AFIK AFKM AFMO AFOG
wFuN «FeP Boel BreJ BFal BFeN BFeP Bee] Brel BHeN BHeP BHeR Bewm] BewlL BHenN BHap BH=R
eNme sHew voew ssne soce sHee wHean Cowe Cume Ceee CJoe CJan Cone Case (eme CJo= CJe=

mene alww mmen wess sere sean e]ee vees cses esem wece vLow Deen Deses Dese Dese DLee

«BIK «=BKM AmEG ADGI
wDel wDeN wnesH eme)

wFee cona

ADKM ADMO A=EG ADGI ADIK ADKM ADMO A=GI AFIK AFKM AFMO AFOQ A=GI AFIK AFKM AFMO AFOQ
oFeN «FeP BuweH Bww] BFal BFeN BFeP Bee) Beoel BHeN BHep BHeR Bew] Besl BHey BHap BHeR
eHn) oHell sew] veok ceeM wHel wHel CreaK CoaM Crewl CJead CJeS CweK CmsM Cend CJe@ CJ=$

rese wlow ewsew smee secm snen nlem pese eeew emee sece slen Dees Dees Duna Deee Dime

*BIK =BKM A=EG ADGI
wDol wD=uN =mewH eael
oFaM oFel ecel ewek

sceee oHen suse ceee

ADKM ADMO A=EG ADGI ADIK ADKM ADMD A«GI AFIK AFKM AFMO AFOQ AeG] AFIK AFKM AFMO AFOQ
wFaN afFaP BewM BeeJ BFal BFeN BFuP BuwJ) Bewl BHaN BHeP BHeR BewJ Besl BHeN BHaP BHaR
aHal eHal ceel ook seeM sHel oHul CoeK CoeM Coald CJel@ CJeS Cewk ComuM Cemd CJu@ CJaS
meeP eJeR wse] wwel seaN seaP oJeR sael seeN «cap aceR s w7 Deal D==N Deud DmeR OLe=T

1 4 «eCE <BEG «BGI «BIK «BKM AEG ADGI
weaf ssad nle) wDal «DaN scceH acel
waalb wee]l ceel «FeM afel el ek
seed see] seel sauN elaP wee) eesl
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B.2 FLOATING VECTORS

Many devices have floating vectors. The vector assignment
sequence will normally be the same sequence as that in which the
devices enter production. A new option's vector will never be inser-
ted before the vector for a device that is already in production.
There are no vector gaps required. The floating vectors begin at
address 3@f@ and proceed upwards. The vector assignment sequence for
current devices is defined below.

Device First Next Vector | Max # BR RSTS/E Notes
Address | Addr. Size Units { Level

DC11 774809 | +19 19 32 | BR5
KL11,DL11A,B 776588 | +1¢ 19 16 | BR4 NON-CONSOLE
DP1l1l 774778 | -1@ 19 32 | BRS 2788 ONLY
DM11A 775808 | +1g 19 16 | BRS NOT SUPPORTED
DN11 775208 | +18 4 16 | BR4 NOT SUPPORTED
DM11BB 778588 | +1¢ 4 16 | BR4
DR11A,C 767778 | -18 18! 32 | BR5S NOT SUPPORTED
PA611 READER 772688 | + 4 4! 16 | BR4 NOT SUPPORTED
PA611 PUNCH 772788 | + 4 4! 16 | BR4 . | NOT SUPPORTED
DT11 (DT@3-FP)| 774208 | + 2 1ﬂi 8 | BR7 NOT SUPPORTED
DX11 776288 | +4¢ 19 4 BR4 NOT SUPPORTED
DL11C,D,E 775618 | +19 18! 31 | BR4
DJ11 FLOAT +18 lﬂi 16 | BR4 NOT SUPPORTED
DH11 FLOAT +20 19 16 BR5
GT4p 772098 16t BR4 NOT SUPPORTED
LPS11 770498 | +49 39! 14 | BR5,6| NOT SUPPORTED
DQ11 FLOAT +19 1ﬂ1 16 | BR5 NOT SUPPORTED
KW11W 772499 NA 191 1 NOT SUPPORTED
DU1l1l FLOAT +1¢g 19 16 | BR5 2788 ONLY

Floating address and vector devices which are not supported
under RSTS/E must be identified during system generation so that the
system is configured for the correct addresses and vectors.

lThe first vector for the first device of this type must always be on
a 1§(8) boundary.




B.3 FIXED ADDRESSES AND VECTORS

The table below lists the devices supported under RSTS/E which
have fixed addresses and vectors.

Device Address | Vector BR Level RSTS/E Notes
RC11l 777448 219 BR5 UP TO 4 PLATTERS
RF11 777468 204 BR5 UP TO 8 PLATTERS
RK11 777499 228 BR5 UP TO 8 DRIVES
RP11C 776718 254 BR5 UP TO 8 DRIVES
RJISP3/RISP4 772848 204 BR5 UP TO 4 DRIVES
TC1l1l 777349 214 BR6 UP TO 8 DRIVES
TM11 772528 224 BR5 UP TO 8 DRIVES
LP1l1,LS1ll (LP@) 777514 200 BR4 UP TO 8 PRINTERS

(LP1) 764094 178 BR4 DEPENDING ON
(LP2) 764914 174 BR4 SPEED.
(LP3) 764024 27¢ BR4
(LP4) 764834 274 BR4
(LP5) 764044 774 BR4
(LP6) 764054 779 BR4
(LP7) 764064 764 BR4
CR11,CM11 777168 239 BRS
CD11l 772468 238 BR4
KW11lL 777546 199 BR6
KW1l1lPp 7725409 194 BR6
KG1l1 778789 NONE NONE 2788 ONLY
KL1l,DL11A,DL11B 777568 6g BR4 CONSOLE INTERFACE




HOW TO OBTAIN SOFTWARE INFORMATION

SOFTWARE NEWSLETTERS, MAILING LIST

The Software Communications Group, located at corporate headguarters in
Maynard, publishes newsletters and Software Performance Summaries (SPS)
for the various Digital products. Newsletters are published monthly,
and contain announcements of new and revised software, programming
notes, software problems and solutions, and documentation corrections.
Software Performance Summaries are a collection of existing problems
and solutions for a given software system, and are published periodi-
cally. For information on the distribution of these documents and how
to get on the software newsletter mailing list, write to:

Software Communications
P, 0. Box F

Maynard, Massachusetts 01754

SOFTWARE PROBLEMS

Questions or problems relating to Digital's software should be reported
to a Software Support Specialist. A specialist is located in each
Digital Sales Office in the United States. In Europe, software problem
reporting centers are in the following cities.

Reading, England Milan, Italy

Paris, France Solna, Sweden

The Hague, Holland Geneva, Switzerland
Tel Aviv, Israel Munich, West Germany

Software Problem Report (SPR) forms are available from the specialists
or from the Software Distribution Centers cited below.

PROGRAMS AND MANUALS

Software and manuals should be ordered by title and order number. In
the United States, send orders to the nearest distribution center.

Digital Equipment Corporation Digital Equipment Corporation
Software Distribution Center Software Distribution Center

146 Main Street 1400 Terra Bella

Maynard, Massachusetts 01754 Mountain View, California 94043

Outside of the United States, orders should be directed to the nearest
Digital Field Sales Office or representative.

USERS SOCIETY

DECUS, Digital Equipment Computer Users Society, maintains a user ex-

change center for user-written programs and technical application in-

formation. A catalog of existing programs is available. The society

publishes a periodical, DECUSCOPE, and holds technical seminars in the
United States, Canada, Europe, and Australia. For information on the

society and membership application forms, write to:

DECUS DECUS

Digital Equipment Corporation Digital Equipment Corporation
146 Main Street International (Europe)
Maynard, Massachusetts 01754 ~ P.0. Box 340

1211 Geneva 26
Switzerland



RSTS/E
System Reliability Test
DEC-11-ORSRB-A-D

READER'S COMMENTS

NOTE: This form is for document comments only. Problems
with scftware should be reported on a Software
Problem Repcrt (SPR) form (see the HOW TO OBTAIN
SOFTWARE INFORMATION page).

Did you find errors in this manual? If so, specify by page.

Did you find this manual understandable, usable, and well-organized?
Please make suggestions for improvement.

Is there sufficient documentation on associated system programs
required for use of the software described in this manual? If not,
what material is missing and where should it be placed?

Please indicate the type of user/reader that you most nearly represent.

E] Assembly language programmer

E] Higher-level language programmer

[} occasional programmer (experienced)

(] user with little programming experience
E] Student programmer

O

Non-programmer interested in computer concepts and capabilities

Name Date
Organization
Street
City State Zip Code
or
Country

If you do not require a written reply, please check here. []
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