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Preface

This guide tells you how to operate and manage a RSTS/E system. You
should be familiar with the structure and programming of RSTS/E and know
time sharing software and hardware. The basis for the manual is a program
set with privileged status and privileged features. Only the RSTS/E system
manager and privileged users should have access to this guide.

For more information on RSTS/E guides and manuals, consult the RSTS/E
Documentation Directory.

This manual uses the following symbology conventions:

indicates pressing the LINE FEED key
RED  indicates pressing the RETURN key

€0 indicates pressing the ESCAPE key (shown as ALT MODE on some
terminals)

A represents a required space

color A contrasting color in examples indicates user input. Unless other-
wise noted, user input is terminated by pressing the RETURN key.
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Chapter 1
RSTS/E System Structure and System Management

\STS/E (Resource Sharing Timesharing System/Extended) runs on a
PDP-11 computer and allows simultaneous, time shared access to PDP-11
hardware resources and to RSTS/E system software components through
either local or remote terminals. Hardware and software supported by
RSTS/E are outlined in the RSTS/E Software Product Description.

This chapter introduces the system manager to the structures of RSTS/E and
provides references to further descriptions of the philosophy and uses of
RSTS/E.

1.1 Disk Organization
1.1.1 File Structure

The RSTS/E Monitor permits all access to system and user data on the
RSTS/E system by controlling the logical structure of files. The file structure
is flexible enough so that the monitor can control and access any type of
information. The file structure design is based on the need to control and
access data and code on disk.

The logical disk structure is divided into two types: public and private. The
public disk structure consists of a system disk and additional public disk
packs or disk cartridges. The system disk must be physically on line and
logically mounted whenever the system is running so that it is accessible to all
users during time sharing operations. All other public disk packs that you
may need to access also should be physically on line and logically mounted, so
that all users may access them.

The system disk contains monitor code, initialization code, the default run-
time system, the system startup program, and the control files for system
start up and crash recovery. The system disk may also be used for storage of
active user jobs which are temporarily swapped out of memory. Remaining
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space on the system disk and all space on other public disks is used for
auxiliary run-time system files, optional system files, and system programs
and is available for general storage of user programs and data files.

Any disk drives not devoted to the public structure can accommodate private
disk packs or disk cartridges. Private disks can be logically mounted and
dismounted and interchanged as needed during time sharing operations. A
private disk provides a means to restrict disk storage to a defined set of users.
The file structure on a disk, whether it is designated public or private, is the
same.

Access to files in the RSTS/E system is accomplished by two structures called
a Master File Directory and a User File Directory. A Master File Directory, or
MFD, exists on each disk initialized for use on the RSTS/E system. The MFD
is treated as an account on the disk and its purpose is to catalogue other
accounts on the disk. The MFD on the system disk is a special case, since it
maintains a catalogue of the accounts which can be used to log into the
system. MFDs on other disks contain entries of accounts which can create
files on that disk. Any user can access any file on any disk if the protection
code of the file permits. However, only those users whose accounts are entered
in the MFD of the private disk can create files on the disk.

One User File Directory, or UFD, exists for each user account on a disk. (The
UFD is not actually created until a file is created for the related account.) The
UFD catalogues all program and data files under an account and maintains
accounting and access information for these files. The UFD contains all re-
trieval information for the files because each file is pure data and has neither
linkage nor structural information.

1.1.2 Disk Optimization

Whenever a file is opened on the public structure, the directories on every
public disk are searched. The search either verifies the existence of the file or
ensures its nonexistence. The overhead of searching more than one disk can be
avoided by placing the file on a private disk.

It is sometimes advantageous to dedicate an entire private disk to a single
large production file. This organization ensures an efficient directory structure
and minimizes overhead to access file data. When more than one file is on the
same private disk, it is best to dedicate a whole account to each production
file. This organization minimizes directory search overhead. In general, the
system manager should keep volatile files and stable files in separate accounts
to avoid directory fragmentation.

In an environment where distinct data files must be accessed by the same
program, the optimal organization is to keep each file on a different private
disk. If a program must access more than one file on the same disk, overhead
is increased because of disk head movement. A large percentage of time,
therefore, is spent in moving the disk head back and forth. If, however, each
file referenced by the program exists on a distinct private disk, head move-
ment is not required whenever the program references another file. Head
movement is restricted to locating the data itself.
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A RSTS/E fixed head disk is frequently used as a non-file structured device
for swapping storage. It may be used as a file-structured device either in the
public structure or as a private disk. When used as a file-structured device, a
fixed head disk may contain user data files as well as swapping and other
system files. The system manager should consider placing high usage files
(such as data base index files) on a fixed head disk.

1.2 System Operation Concepts

Immediately after logging into the system, a user’s terminal is under the
control of the system default run-time system’s keyboard monitor. That is,
the terminal is said to be at the system command level because the user may
type a system command and the keyboard monitor will process it accordingly.
The terminal returns to the system command level when any program execu-
tion is completed or whenever a CTRL/C is typed at the terminal. When the
terminal is at the system command level, the keyboard monitor examines-
each ASCII text line entered by the user and determines whether that line is a
system command. System commands are executed immediately after being
entered as described in the RSTS/E System User’s Guide. If the system de-
fault run-time system is BASIC-PLUS, if the line is a BASIC-PLUS immedi-
ate mode statement, or a BASIC-PLUS numbered statement, the system
command level is also known as “edit mode” for the BASIC-PLUS Run-Time
System, since BASIC-PLUS programs can be edited by retyping numbered
statements.

NOTE

The following actions outline the operation of the
BASIC-PLUS Run-Time System. RSTS/E supports multiple
concurrent run-time systems allowing programming in lan-
guages other than BASIC-PLUS. The specific processing of
command lines and program operations depends, of course, on
the specific run-time system and language processor.

In the BASIC-PLUS Run-Time System, an immediate mode statement is
first translated into intermediate code, which is placed in the user’s job area
and executed immediately by BASIC-PLUS. Program statements preceded
by line numbers are analyzed and stored in their ASCII form in a temporary
disk file named TEMPnn. TMP stored under the user’s account (where nn is
the user’s job number). Each program statement is also compiled into its
intermediate code representation and is placed in the user’s area of memory.

Intermediate code created in the user’s job area upon entry of numbered
statements is not executed automatically. The related program statements
can be changed. A copy of the intermediate code of the program can be
transferred to disk storage (as a file with a .BAC filename extension) or to an
external storage medium.

The user job area is initialized at login time and set to a size of at least 1K
words (K = 1024). The job area can grow in increments of 1K words to a
maximum size set by the system manager at the start of time-sharing operations.
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A user leaves edit mode by typing the RUN system command or the CHAIN
immediate mode statement. In run mode, BASIC-PLUS interpretively exe-
cutes the intermediate code stored in the user’s job area. Following program
execution, the user’s terminal is returned to edit mode, signalled by printing
of the READY message. The user can interrupt BASIC-PLUS by typing
CTRL/C, which also returns the user’s terminal to edit mode.

Under the RSTS/E system, jobs run one at a time. A job runs until it either
enters an I/O wait state or exhausts the time quantum assigned by either the
system or the system manager. When the currently running job ceases to run,
the scheduler runs the next job that is ready. Meanwhile, the interrupt-driven
I/0 device handlers are processing requested data transfers. Upon completion
of a transfer, the scheduler marks the job that requested the transfer as ready
to run again and starts it from the point at which execution ceased.

RSTS/E attempts to keep as many jobs in memory as possible. When more
memory is required to run a job than is available, the system temporarily
moves some jobs out of memory and stores them in one of four areas known as
swap files. By convention, these files are named SWAP0.SYS, SWAP1.SYS,
SWAP.SYS, and SWAP3.SYS. This operation is called swapping. When a job
is again eligible to run, it is swapped back into memory. Jobs waiting for
keyboard input and jobs waiting for device I/O completion are most likely
stored in the swapping files, while jobs currently running or involved in disk or
magnetic tape data transfers are necessarily in memory.

As the system processes each job, it maintains accounting information in
memory concerning that job. When the job is logged off the system, this
information is used to update the accounting information stored on the sys-
tem disk for that account.

1.3 System Management

1-4

Management of RSTS/E begins with providing properly tailored hardware
and software configuration, proceeds through initializing the software at sys-
tem generation time, and continues with the daily functioning of time shar-
ing. To ensure that these steps of management are efficiently performed, the
manager of a RSTS/E system should be familiar with time-sharing concepts
and practices or should have a close working relationship with a senior pro-
grammer or analyst who is experienced in time sharing.

To begin managing a system well, the person responsible for RST'S/E opera-
tion must have knowledge of the processing requirements of the system and
also know the capabilities and structure of the system. The information sup-
plied in the RSTS/E System Generation Manual explains critical aspects of
hardware and software options and provides memory requirements to assist in
configuring a RSTS/E system.

After RSTS/E software is generated, many initialization options are available
to structure and control system elements. A few of the initialization options
are complex and sophisticated and their efficient usage at system generation
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time is of paramount importance. Once time sharing begins, certain restruc-
turing capabilities become more difficult to employ. The manager or desig-
nate should be careful about the first-time initialization of RSTS/E. Unfor-
tunately, no cookbook approach can attain proper system initialization.

To manage daily time sharing efficiently, an individual must know data pro-
cessing functions, implement time sharing utility operations, and be familiar
with RSTS/E concepts and structure. The set of utility programs described in
this manual and in the RSTS/E System User’s Guide is available to perform
necessary tasks.

To ensure that responsible individuals are kept informed, the manager should
designate an individual responsible for current documentation of the system,
including both locally generated and DIGITAL-supplied procedures and
guides. That responsible individual should ensure that delegated members of
the staff receive the latest information. In too many cases, improper utiliza-
tion of resources results from responsible individuals not being aware of pub-
lished information.

If special facilities are required, a set of privileged programming features is
available to the developer at the local installation. The system library can be
expanded with tailored utility programs. Auxiliary libraries are available for
special groups of users. The descriptions of special features can be located by
consulting the RSTS/E Documentation Directory.

1.4 Privilege

Privilege is a special condition for a user job. With privilege, a job has
capabilities not available to other, non-privileged jobs on the system. The
following sections define privilege and explain how privilege is attained and
relinquished.

1.4.1 Privileged Capabilities
A privileged job on RSTS/E has the following special capabilities.

1. unlimited access on the system,

2. ability to designate privileged programs,

3. use of privileged aspects of system programs, and
4

use of privileged SYS system functions and the PEEK function.

Unlimited access means that no protection code can protect a file against read
and write access. A privileged job can create and delete files under any ac-
count number and can access files on locked disks. Such unlimited access by a
privileged job does not generate the normal 7PROTECTION VIOLATION
error (ERR=10).

NOTE

Privilege does not bypass intrinsic protection mechanisms such
as locked blocks in updating files.
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A privileged job can set the privileged bit in the protection code. The privi-
leged bit, with the compiled file protection bit, designates a program as privi-
leged. Thus, any program with a protection code of <192> (the sum of the
privileged protection <128> and the compiled file protection <64>) or greater
denotes a privileged program. Both protection code values must be set for a
program to have privilege.

When a job has privilege, it can use privileged aspects of system programs,
privileged SYS system functions, and the PEEK function.

Many system programs are designated privileged at system generation time
because they execute privileged SYS system functions and the PEEK func-
tion. Because some system programs execute privileged operations, the re-
lated programs and operations are described in manuals separate from those
the beginning user normally has access to. This manual describes privileged
system programs and privileged aspects of system programs. The RSTS/E
Programming Manual describes the privileged SYS system functions and the
PEEK function.

1.4.2 Privilege and System Operation

A job has privilege under one of the following conditions:

1. it is a logged out job (a job that is not associated with an account),
2. it is running under a privileged account, or

3. it is running a privileged program.

The privilege remains or is dropped depending on how processing continues
for the job.

A logged out job has privilege because the system must minimally perform
certain privileged operations to log a job into the system. The privilege re-
mains in effect as long as the job remains logged out.

A job running under a privileged account has privilege. A privileged account is
one whose project number is 1. The account number thus has the form [1,*]
where the asterisk (*) represents a programmer number between 0 and 254.
(The privileged account with a programmer number of 1 is the Master File
Directory for disks.) The system library account [1,2] is an example of a
privileged account.

A job running under a privileged account has permanent privilege until the
job is logged out or the job changes to a non-privileged account (an account
whose project number is not 1).

The PIP.SAV program can be used to set the privileged bit in the protection
code. Privilege is required to set the privileged bit. To designate a privileged
program, the privileged job must assign the protection code of <192> or
greater to the compiled form of the program. The following sample statement
shows the procedure.

RUN $PIP.SAV
*FILE.BAC#232>/RE
*

RSTS/E System Structure and System Management



The resultant protection code designates the privileged and compiled protec-
tion codes (<128> and <64>) with read/write protection against the owner’s
project (<8>) and read/write protection against all others not in the owner’s
project (<32>). This protection code combination enables users inside and
outside the owner’s project to run the privileged program but prohibits those
users from reading or writing (and therefore being able to delete or rename)
the file.

Note that when a disk file has the privileged <128> bit set, the deletion of that
file causes the Monitor to overwrite it with zeroes. The Monitor deletes the file
and overwrites it with zeroes when the following conditions are met:

1. The privileged <128> bit is set and
2. you execute an explicit BASIC-PLUS KILL or UNSAVE, or

3. you execute an OPEN FOR OUTPUT with the same filename implicitly
deleting the file, or

4. the file is tentative and you execute a reset CLOSE with a negative chan-
nel number, or

5. you perform a ZERO operation on the file’s account.

Because the Monitor is in a locked state during the overwrite operation, no
other programs on the system can perform file processing. Therefore, perma-
nent privilege is required to set the <128> bit. Also, because a file with the
<128> bit set in the protection code will be overwritten with zeroes when it is
deleted, you should ensure that sensitive data files (such as ACCT.SYS) are
protected by setting the <128> bit in the protection code. That is, rename the
file to its required protection code plus <128> but do not set the <64> com-
piled bit. Note that to process a privileged (<128>) file through the QUE
system program, you must have permanent privilege. Also, an attempt to
delete such a file with the QUE program /DE switch will fail.

The NAME AS statement can be used in BASIC-PLUS immediate mode to
designate a compiled file as privileged. The only restriction, however, is that
the job under which the statement is executed must itself have permanent
privilege.

A job running a privileged program has temporary privilege unless it is run-
ning under an account which has permanent privilege. The job gains the
temporary privilege when it runs a program, or compiled file, whose privilege
bit is set. The privilege remains until the privileged program exits or until the
program drops its temporary privilege. This type of privilege is necessarily
temporary because users of both privileged and non-privileged accounts may
be able to run a privileged program. Accordingly, if the privilege were not
temporary, any unexpected halt in the job would leave the system vulnerable
to unwarranted tampering. A job running permanently privileged, however,
can never drop its privilege unless it changes to a non-privileged account.

A temporarily privileged job can rely on the normal protection mechanisms
built into the system. Under programmed control, the program can either
permanently or temporarily relinquish (drop) its temporary privilege by exe-
cuting a SYS system function call. This ability to drop privilege allows a job
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to selectively perform privileged operations. For example, a job could initially
set itself up using privileged capabilities and then permanently drop its privi-
lege because further processing does not require privilege. Alternatively, a job
could selectively drop and later regain its temporary privilege depending upon
the type of processing required. Regaining temporary privilege is accom-
plished by executing the same SYS system function which allows the job to
drop privilege. Regaining privilege, however, is possible only if the job tempo-
rarily dropped privilege rather than permanently dropped privilege.

Under certain conditions, the run-time system controls whether temporary
privilege is retained. For example, when a program runs via CCL command at
other than the lowest numbered line, BASIC-PLUS may drop a job’s tempo-
rary privilege. The conditions under which this action occurs are described in
the RSTS/E Programming Manual. When a program is run by a CHAIN
statement at a line number not the lowest numbered line, BASIC-PLUS
unconditionally drops a job’s temporary privilege.

Note that to prevent deliberate or inadvertent misuse of privilege, DIGITAL
recommends that user-written privileged programs initially drop privilege and
then regain privilege only as needed. This prevents inadvertent misuse or
deliberate abuse of privilege.

1.4.3 Guidelines for Privileged Operation

Permanent privilege gives to a user the full capability of the RSTS/E system
but also requires of the user a distinct responsibility. It must be emphasized
that these capabilities can destroy the system. No error messages are gener-
ated because privilege bypasses the normal protection mechanisms. To avoid
destroying data, privilege must be carefully controlled and used.

Privilege capability begins with the assignment of privileged accounts. At
system generation time, two privileged accounts, the system library [1,2], and
the MFD account [1,1] are created. By having access to the system library, the
system manager has privilege capability. One such capability is the ability to
designate other users as privileged by assigning them accounts with a project
number of 1. Account [1,1] can be used as a privileged account but such use is
strongly discouraged.

System managers should take precautions against unauthorized access to
privileged accounts. Passwords to such accounts should be kept confidential,
and should be changed from time to time. Passwords should be devised so
that they are not too easily guessed. Obviously, the responsibility for main-
taining system integrity extends to other privileged users besides the system
manager. This is because users with privileged accounts have all the capabili-
ties of the system manager. Specifically, privileged users can design and im-
plement routines which use privileged SYS system functions and the PEEK
function. Privileged users can also designate programs as privileged.

If a program is designated as privileged and is not protected against execu-
tion, any user can run the program with temporary privilege. This action
extends the use of privileged functions to non-privileged users in the same way
standard system library programs do. For example, the program TTYSET
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allows a user to change the characteristics of his terminal. Such an operation
is privileged. With temporary privilege, however, TTYSET executes the nor-
mally privileged operation for an owner of a non-privileged account. TTYSET
does not generate the expected protection violation error.

The same TTYSET program additionally allows a privileged user to change
the characteristics of another user’s terminal. But TTYSET is coded to ensure
that a user attempting to change the characteristics of another’s terminal is
indeed a permanently privileged user. As a result, TTYSET makes available
to a non-privileged user certain privileged operations but restricts other privi-
leged features to privileged users.
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Chapter 2
System Start Up, Shutdown, and Automatic Restart

2.1

Starting up RSTS/E: Bootstrapping RSTS/E into Memory

Starting up RSTS/E is a two step operation. The first step requires loading
the RSTS/E initialization code into memory and the second step involves
using one of the RSTS/E initialization options.

The initialization code in RSTS/E exists on the system disk in a system file
named INIT.SYS. The code is loaded into the lower 48K words of memory
and overlaid after its execution by system and user programs. The following
sections describe the ways that initialization code can be bootstrapped into
memory. The RSTS/E System Generation Manual describes and explains the
RSTS/E initialization options. Section 2.1.3 of this manual summarizes the
options.

2.1.1 Bootstrapping RSTS/E using a Hardware Bootstrap Loader

The procedures to follow when bootstrapping RSTS/E depend on the type of
hardware bootstrap loader and the type of disk used as the system device. The
following steps explain the procedure.

1. Make sure that the system disk is physic'ally mounted on a disk unit. This
step is unnecessary for fixed head disks because they are already perma-
nently and physically mounted.

2. Make sure that the system disk drive is READY and is in the WRITE
ENABLE condition.

3. If any RKO5F disks are on the system, ensure that all units are running
and READY.
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4, Ensure that the console terminal is on line.

5. Refer to Appendix A for the proper bootstrap operation. -~

When the initialization code is loaded, it prints the system header, installa-
tion name, and disk unit bootstrapped followed by the OPTION: message. If
no messages appear after performing the bootstrap operation, ensure that the
console terminal is on line and retry the bootstrap procedure. If the initializa-
tion code prints an error message, refer to Appendix B for the recovery
procedure.

If the automatic restart facility is to be enabled, set the CPU switch register to
177777; that is, all switches are in the up position. The automatic restart
facility remains enabled as long as the CPU switch register remains set to
177777. If any switch between positions 15 and 0 is set to its 0 position (that is,
to its down position), the automatic restart facility is disabled for the duration
of this condition. If the CPU has no switch register, the automatic restart
facility is always enabled.

2.1.2 Bootstrapping RSTS/E after a System Halt

If the RSTS/E system halts as a result of a catastrophic error or system crash,
the halt address is always 54. The address lights indicate 56 in such a case
because the program counter contains the address of the next sequential
instruction. (See Section 2.3.1 for a description of catastrophic errors, system
crashes, and crash dumps.) The manner in which the system can be restarted
in such a situation depends upon the results desired. The alternatives are -~
described in the following sections. T

2.1.2.1 Requesting an Automatic Restart — If the RSTS/E system halts at
address 54, an automatic restart can be manually initiated. The following
procedures prescribe the steps to accomplish an automatic restart.

1. Ensure that the CPU is in a halt state as described in Section 2.2.

2. Ens'u_re that the CPU HALT/ENABLE switch is set to its ENABLE
position.

3. Set the CPU switch register to 000052,

4. Press the CPU LOAD ADRS switch.

5. Set the CPU switch register to 177777.

6. Press the CPU START switch.

After RSTS/E starts from address 52, it checks to determine whether the CPU
switch register is set to 177777. If the switch register is set to 177777, the
system bootstraps the RSTS/E initialization code into memory in the special
automatic restart mode described in Section 2.3.2.

If the system finds the switch register set to something other than 177777, a
halt immediately occurs again at address 54.
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2.1.2.2 Requesting an Initialization Option — If the RSTS/E system halts at
address 54, the initialization code can be bootstrapped in the normal start up
mode. The procedures to request an initialization option are as shown below.

1. Ensure that the CPU is in a halt state as described in Section 2.2.

2. Ensure that the CPU HALT/ENABLE switch is set to its ENABLE
position.

3. Set the CPU switch register to 000050.
4. Press the CPU LOAD ADRS switch.
5. Press the CPU START switch.

The initialization code is loaded into memory and prints the system header
line followed, on the next line, by the OPTION: question. See Section 2.1.3 for
the valid responses to the OPTION: question. If the system halts at address 54
after a system crash, simply pressing the CONT switch bootstraps the initiali-
zation code in the normal start up mode.

2.1.3 Starting Time Sharing

When the system disk is bootstrapped, the system heading and OPTION:
message is printed. The user has available the options summarized in
Table 2-1. '

Table 2-1: Initialization Option Summary

Option Name ]| Abbreviation Meaniing

DSKINT DS Initializes and optionally formats a disk. Checks for bad
blocks.

COPY CO Copies required RSTS/E files from distribution medium
(or system tape) to system disk and bootstraps the system
disk.

PATCH PA Alters RSTS/E system code.

HARDWR HA Specifies device controller characteristics.

INSTALL IN Installs a RSTS/E Monitor.

REFRESH RE Creates or rebuilds the system files in account [0,1} on any
initialized RSTS/E disk; rebuilds the storage allocation ta-
ble for a disk; adds bad blocks to BADB.SYS.

DEFAULT DE Establishes or changes a monitor’s start-up defaults.

SET SE Sets device characteristics on a unit-by-unit basis.

(continued on next page
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Table 2-1: Initialization Option Summary (Cont.)

Option Name | Abbreviation Meaning

START ST Starts the RSTS/E system for SYSGEN or normal time
sharing. Can also be initiated by pressing the LINE FEED
key.

BOOT BO Bootstraps a device.

LOAD LO Loads a stand-alone program from account {0,1].

UNISYS UN Enables only the console terminal interface. Used as a di-
agnostic tool with the START option.

FILL FIL Sets the fill factor of the console terminal for the initializa-
tion code.

SAVRES SA Backs up (SAVE) and reconstructs (RESTORE) a
RSTS/E disk.

HELP HE Prints a help message.

The initialization options are described in the RSTS/E System Generation
Manual. To start time sharing, use the START option.

2.2 Halting the RSTS/E System

2-4

A halt in the RSTS/E system is caused by a system crash or by setting the
CPU console HALT/ENABLE switch to its HALT position. The PDP-11/70
and PDP-11/45 are considered in a halt state when both the RUN and PAUSE
indicators on the CPU console panel are not lit. Otherwise, the CPU is run-
ning. For the PDP-11/40, consult the following chart to determine the state of
the CPU based on the condition of the console status lights.

Condition
RUN CONSOLE
light light Meaning
OFF OFF CPU is powered down or bus is hung.
OFF ON Bus is hung.
ON OFF CPU is running.
ON ON CPU is halted.

The SHUTUP program described in Section 3.2 shuts down the RSTS/E
system in an orderly fashion. SHUTUP eventually bootstraps the system disk.
The program ensures that all files are properly closed and that system ac-
counting information is accurately updated. If the system manager wishes to
turn the power off, he first should run the SHUTUP program, wait for the
OPTION: question to be printed, and press the HALT/ENABLE switch.
Then all disk packs and cartridges should be removed and the power turned
off.
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Halting RSTS/E by moving the HALT/ENABLE switch on the CPU console
panel to its HALT position is dangerous. Clean-up operations may not be
completed; disk storage allocation tables and file directories may be left in
obsolete states; file data can consequently become corrupted; and accounting
information may be lost. The only way to recover from such a disorderly halt
and to salvage possibly vital file information is to raise the HALT/ENABLE
switch back to its ENABLE position before any other action is taken, to press
the CONT switch, and thereby to return the RSTS/E system to the state in
which it was before the halt occurred.

2.3 Automatic Recovery and Restart Facllities

2.3.1 Catastrophic Errors and System Crashes

A catastrophic error or a system crash is an unexpected error-trap. (For infor-
mation on error traps, see the relevant processor handbook.) Such traps can
be caused, for example, by referring to a nonexistent (or non-responding)
UNIBUS address (bus time-out trap), by referring to‘'an odd address with an
instruction that requires a word address, or by attempting to execute a re-
served or nonexistent instruction.

Catastrophic errors and system crashes, therefore, can be due to any of three
types of problems: 1) privileged account programming errors, 2) hardware
malfunctions, and 3) system software malfunctions. Each of these is discussed
individually below.

2.3.1.1 Privileged Account Programming Errors — The RSTS/E system soft-
ware is designed to protect itself against programming errors that occur under
nonprivileged accounts. The system itself, upon detecting such an error,
aborts execution of the potential error and reports a corresponding error mes-
sage to the guilty user.

The RSTS/E software is vulnerable, however, to certain types of errors caused
under privileged accounts. By intent and design, the system manager (and
those to whom any [1,*] accounts are assigned) have been given extensive
powers which are not available under nonprivileged accounts. These powers
allow privileged users to modify system library programs or to create utility
programs in such a fashion that they can access parts of memory. Even
though most mistakes will not cause the system to crash, you should use care
when programming with privileged SYS system functions.

2.3.1.2 Hardware Malfunctions — Hardware malfunctions can be responsible
for crashing the system. If unexplainable and randomly occurring system
crashes or catastrophic errors occur (particularly on systems which hitherto
have been functioning well), it is likely that a hardware problem has arisen.
Hardware problems can be diagnosed by examining the error logging print-
outs. Refer to Chapter 6 for information on error logging.
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2.3.1.3 System Software Malfunctions — Although every attempt has been
made to detect and eliminate system software errors, the paths through the
RSTS/E software are incalculably numerous. It is possible that, given certain
conditions and certain sequences, the RSTS/E software can trap unexpected-
ly. If a problem of this type is discovered (it should be reproducible in a
defined environment and under defined conditions), a DIGITAL software spe-
cialist should be contacted. As problems of this type become known,
DIGITAL reports them as described in the RSTS/E Software Dispatch.

2.3.2 Automatic Recovery from Catastrophic Errors

Whenever an unexpected trap occurs, the system distinguishes the trap as one
of two categories: it is either (a) a catastrophic error which affects only one
particular user or (b) a system crash for which some software or hardware
problem is possibly responsible. The handling of system crashes is treated
below.

The handling of catastrophic errors is as follows. The system determines
which user was responsible for the error-trap. It flags that user’s job with a
special code which causes the system to reinitialize that user’s job area com-
pletely when it is next his turn to run. The system prints on that user’s
terminal an error message followed by the text ?PROGRAM LOST-SORRY.*
The reinitialized user is in the same state as a newly logged in user. The
system resumes normal time sharing operations.

When the system detects a condition from which it cannot recover, it does the
following:

1. If the system manager enabled the crash dump facility at start up time,
the system writes an image of read/write memory and tables to the
CRASH.SYS file.

2. If the CPU Switch Register is set to 177777 and at least one minute has
passed since start up, the system bootstraps the system disk, loads the
initialization code into memory, and executes an automatic restart.

If either of the conditions in item 2 is not true, the system halts at address 54.
Note that when the system halts at address 54, a crash dump has been taken
as described in item 1 if the system manager enabled the crash dump facility
at start up time.

If the system halts at address 54, one of two procedures is possible.

1. The operator depresses the CPU Console CONTinue switch, which causes
the system to be bootstrapped into normal system start up mode.

2. The operator starts the CPU at address 52 with CPU Switch Register set
to 177777 (see Section 2.1.2.1). This causes the system to be bootstrapped
from disk in the special automatic restart mode described below.

*Run-Time Systems other than BASIC-PLUS may issue other error messages.
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If the system takes the automatic restart path, no halt occurs. Instead, the
system bootstraps itself into memory from the system disk. After the system
has been bootstrapped into memory, control is passed to the initialization
routines. At this point the system recognizes the fact that it was not activated
through a normal system start up but rather through an automatic restart and
consequently initializes itself in automatic restart mode. If two system crashes
occur within the same minute (more accurately stated, if an error trap occurs
within one minute of system start up or if two error traps occur within the
same minute), the system halts at address 54. This protects the system
against an infinite loop of error-traps and auto restarts caused by some repeat-
ing hardware malfunction.

2.3.3 Automatic Restart Mode Initialization

When the system is initialized in automatic restart mode, control by-passes
all parts of the initialization code which call for operator intervention and
initializes the system using information already stored in memory. The sys-
tem logs job 1 into the system on KBO: under account [1,2] and causes it to run
the system library program INIT beginning at line 100. Since, in automatic
restart mode, INIT begins at line 100 (rather than at its lowest line number),
it takes directions from the CRASH.CTL system library file (rather than from
the operator-designated control file). The CRASH.CTL file must contain
INIT commands which perform all operations the system manager considers
necessary in the case of an automatic restart. See Section 3.1 concerning the
control of system start up.
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Chapter 3
Controlling Time Sharing

3.1 Controlling System Start Up - INIT

The system manager can control system start up by means of the compiled
system program INIT. System start up occurs when the START option of the
initialization code is executed or when automatic restart occurs. At start up,
the monitor runs INIT which executes special commands from a control file.
The actions which occur can be controlled by tailoring these commands to
local requirements.

To control system start up efficiently, the system manager must understand
the conditions in effect at start up time.

1. Login attempts are prohibited (the monitor disables the login capability).
2. The monitor logically mounts only the system disk.
3. No output is made to any terminal.

4. The monitor logs the console terminal (KBO0:) onto the system under the
system library account [1,2].

5. At the console terminal, the monitor executes the command equivalent to
CHAIN "INIT" (for manual start up) or CHAIN "INIT" LINE 100 (for
automatic restart).

INIT runs as a consequence of condition (5).

If INIT runs as a result of the START option, it executes from the lowest line
number and prints a header line and question at the console terminal.

INIT V7.0 RSETS W7.,0 TIME SHARING

COMMAND FILE NAME?

The name of the control file to execute must be typed. The control file must
exist on the system disk (SYO0:). If 30 seconds pass without a response or if
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only the RETURN key is typed, INIT uses START.CTL on the system disk
(SYO0:) under account {1,2].

If INIT runs as a result of a system crash and automatic restart, it executes
from line 100 and does not print a question. It reads the file CRASH.CTL on
the system disk (SYO0:) under account [1,2].

Any error encountered when INIT accesses the control file generates messages
in the following manner.

text - ERROR IN READING filename

READY

INIT prints the error message text and the name of the file it attempted to
read. INIT terminates but the console terminal remains logged into the sys-
tem. After the error is fixed, initialization can be restarted by typing RUN
$INIT.

To terminate INIT processing prematurely, type CTRL/C. The result of this
action depends upon the state of INIT when the CTRL/C is typed.

If INIT is running detached, the following information will be returned to the
keyboard device to which INIT was last attached:

CTRL/C DETECTED ON TARGET KB:(KBn:)
Ttextr
INIT WILL ‘KILL‘Y ITSELF

Here KBn: is the device number of the keyboard device that issued the
CTRL/C, and the <text> is an information message. The program returns
control to the BASIC-PLUS command level on the target keyboard.

If INIT is running attached, the following information will be returned to the
keyboard device to which INIT is attached:

CTRL/C DETECTED ON TARGET KB:(KBn:)
Ltexts

READY

where KBn: is the device that issued the CTRL/C and <text> is an informa-
tion message. INIT returns control to the system command level on the key-
board device to which INIT is attached.

A control file contains special commands for initializing the system for time
sharing, recovering system crash information, and performing other locally
required operations. The following sections describe the INIT commands and
their usage.

3.1.1 INIT Program Commands

The RSTS/E system is not fully initialized until INIT runs and executes
commands in the control file. The INIT commands are described in Table
3-1. For example, the system possibly uses other disk devices in addition to
the system disk. By means of the MOUNT command, the system manager
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can make such devices in the public and in the private structure immediately
available to users before they can log into the system. The start up procedures
must include making the specified devices physically ready on the proper
drive units.

To execute other actions on the system, the system manager can cause INIT
to execute BASIC-PLUS commands and programs. The LOGINS command
enables further logins on the system. The LOGIN command automatically
logs a specified job onto the system at a designated terminal to allow execu-
tion of commands and programs. For example, the FORCE command can run
the TTYSET system program at the terminal and can subsequently execute
commands to establish terminal characteristics of certain keyboards. The
SEND command prints text on all on-line terminals.

The INIT program can be run during time sharing to perform any routine
operations. Special control files can be created with the proper sequence of
commands to execute. The system manager can simply run INIT and specify
the proper control file from which INIT will extract the commands to perform
the required routine operation.

3.1.2 Creation and Usage of Control Files

The INIT system program control files must contain commands to properly
initialize the RSTS/E system. The control files must be stored on the system
disk which can be mounted on any drive. The files included in the RSTS/E
system generation kit are only samples and, without modification, may not
execute properly on a given system. The system manager must ensure that the
files include the necessary commands to initialize the local installation. To
replace the sample START.CTL file supplied with the RSTS/E kit, run
PIP.SAV and proceed as follows:

RUN $PIP
*¥SY0O:8TART.CTL=KB:
(Envter INIT commands.)

-7
*

’

The procedure shown ensures that the new file is created on the system disk
(SYO0:). The SYO: designator is critically important on systems with multiple
disks in the public structure. Its use explicitly indicates the system disk. The
file must reside on the system disk because, when INIT runs, only the system
disk is mounted.

It is important that the start up control file perform the following operations.

Mount all public disks,
2. add system files,
use indirect command files to perform routine operations like:

a. set terminal characteristics,

b. establish auxiliary run-time systems,

¢. define CCL commands, and

d. run spooling and operator services programs
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run the ERRINT program to start error logging,

enable logins, -
broadcast any messages, and S
end the control file.

qe o e

Table 3-1: Control File Commands

Command Name

and Format! Use
LOGINS Allows users at both local and remote terminals to enter the
system.
SENDAxxx Transmits the text xxx to all keyboards currently on line

except to the terminal on which INIT is running.

@filespec Causes INIT to process the indirect command file specified
by filespec and stored on a currently mounted disk. The
specification can be any valid RSTS/E disk file specification.
If an extension is not specified, INIT assumes the extension Ay,
.CMD. INIT returns to the next command in the current
control file when indirect file is completed. Indirect com-
mand files can contain @ commands to allow nesting to ten
levels.

LOGINAKBn:A[n,m] Logs the terminal specified by KBn: onto the system using
the account indicated by [n,m]. INIT automatically looks up
the password.

NOTE

Unless INIT has been detached, the LOGIN
KBn: command cannot be used on the termi- mﬁ
nal to which INIT is attached.

FORCEAKBn:Axxx Causes the text xxx to be placed in the input buffer of the
terminal specified by KBn: and executed as if typed at that
terminal. The text can be any BASIC-PLUS command or
system command.

To force a control character combination to a terminal, place
the circumflex (" ) or up arrow (1) character as the first char-
acter of the text to force followed only by the proper charac-
ter and the RETURN character. (That is, no other text
should follow the control character combination.) If either M
the circumflex or up arrow character is the only character of -
text, INIT forces a CTRL/C to the terminal.

If either the circumflex or up arrow character is the first
character of more than 2 characters of text, INIT forces a
CTRL/C to the terminal ahead of the text.

NOTE

If an attempt is made to force the CTRL/C
combination to the terminal to which INIT is
attached, an error is generated and INIT
stops. To properly terminate INIT, place ei-
ther the END or BYE command as the last
command in the control file.

! The notation A indicates that a space character is required. Optional items are within
square brackets.

(continued on next page)
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Table 3-1: Control File Commands (Cont.)

Command Name
and Format

Use

MOUNTAdev:id
MOUNTAdev:id/RONLY

ADDASWAPFILEAnA
dev:[file]

ADDAERRORAdev:file

ADDAOVERLAYAdev:file

DETACH

ATTACH

BYE or END

Causes the disk unit specified by the device designator dev:
and by the pack identification (id) to be logically recognized
by the RSTS/E system. Optionally, the /RONLY switch can
be included to mount the disk with read only access. Addi-
tionally, the MOUNT command as used in the control file
causes a clean operation (if necessary) and an unlock opera-
tion. Refer to Section 7.1.2 for information concerning
mount, clean, and unlock operations.

Same as UTILTY command of same name. Installs the de-
vice specified as a swapping file in position n, where nis 0, 1
or 3. A file name can be given to designate a file on a device
rather than the entire device.

Same as the UTILTY command of same name. Adds, as the
system error message file, the file with the name given and
with extension .SYS stored in dccount [0,1] on the device and
unit indicated. The device must currently be mounted. If a
device is not specified, the public structure (SY:) is used.

Same as the UTILTY command of same name. Adds, as the
system overlay file, the file with the name given and with
extension .SYS stored in account [0,1] on the device and unit
indicated. The device must currently be mounted. If a device
is not specified, the public structure (SY:) is used.

Causes INIT to detach from its terminal and print the mes-
sage DETACHING. This action allows the terminal to be
logged into the system and used to run other programs while
INIT is running. INIT is reattached by the ATTACH com-
mand,

Attaches INIT to the terminal from which INIT was de-
tached by the DETACH command. The terminal should not
be in use by another job because INIT will wait until the
terminal is free. The commands preceding ATTACH should
logout the job or detach it from the terminal.

Causes execution of the INIT system program to be termi-
nated. BYE causes the job, running ERRINT under account
(1,21, to be logged out. This frees the console keyboard for
other use and prevents unauthorized use of account [1,2].
END must be used in place of BYE when running ERRINT
on the console terminal because END does not logout the job
running ERRINT under account [1,2]. See Section 6.1.1 for a
description of ERRINT.

If neither an END or BYE command is in the control file,
INIT encounters the END OF FILE ON DEVICE error and
leaves the terminal logged into the system.

The order in which these operations are performed is critical. Mounting all
public disks ensures the integrity of the public structure by making available
all files on the system. Any private disks can be mounted in a similar manner.
By adding system files, such as the swapping, the error message, and overlay
files, the system manager establishes the monitor structures for full system
file functionality. The routine operations further tailor the system hardware
and software according to local installation requirements.
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It is important that the ERRINT program be run on all systems. This pro-

gram sets initial conditions for system error logging and runs the ERRCPY

program which transfers to a disk file all errors logged by the RSTS/E Moni- A~
tor. If ERRINT is the last program to be run and is run as recommended, it ‘T
will occupy job slot number 1 on the system and thereby be easily monitored.

More detailed information on ERRINT and ERRCPY can be found in

Chapter 6.

Following the commands to perform all required and routine operations, the
command to enable logins should appear. This command activates all swap-
ping space added on the system and allows users to log into the system. Any
messages can then be broadcast (notifying the users that time sharing has
started, for example). To terminate INIT without an error, the END com-
mand is necessary, especially in a control file which specifies ERRINT to be
run. The END command leaves the terminal (on which INIT is running)
logged into the system. When ERRINT runs, it uses the job slot (usually
number 1) freed by the termination of INIT. ERRINT detaches itself and
frees the terminal for other usage. The BYE command can be used in other
control files which do not run ERRINT and which must log out the terminal -,
running INIT.

It is also important that the crash control file perform operations similar
to those done at start-up time. The following additional operations are
recommended.

1. Run the ANALYS program to extract system data and error logging data
from the CRASH.SYS file,

2. run ONLCLN to clean all disks, and ﬂ
3. print the files created by ANALYS.

After these important operations are performed, the system can be initialized
for normal time sharing operations.

The manner in which the start up and crash control files perform operations is
also important. The control files should take advantage of INIT and RSTS/E
features by performing operation in the following manner: ﬁﬁ

1. Do all forces of commands to the system console terminal (KBO:),
2. perform all routine operations in indirect command files, and

3. use INIT's ability to detach itself from the terminal which initiated it and
to reattach itself to that terminal.

Because INIT can detach itself from the terminal which initiated it, all com-
mands forced to that terminal are executed while INIT is running. Additional-
ly, on all RSTS/E systems, a job can be logged into the system on the system
console terminal regardless of the number of logins currently allowed.* Given

*As long as swapping space is available on the system, a user can log into the system on
keyboard unit 0 regardless of the number of logins currently allowed. The system manager can
change the terminal with this special privilege by installing a patch.
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that the control file adds sufficient swapping space, subsequent commands in
the control file can start as many jobs as required on the system console
terminal without having logins enabled. When logins are not enabled (one of
the start-up conditions), users cannot log into the system while start up and
recovery operations are still in progress.

By placing routine operations in indirect command files, the system manager
simplifies the main start up and crash control files. Changing the main proce-
dure becomes a simple matter of changing one indirect command in the main
control file. Isolating routine operations in a separate file also makes the flow
of the main control file easier to follow.

3.1.2.1 Detaching and Attaching INIT — The DETACH command of INIT
frees the terminal on which INIT was run and the ATTACH command reat-
taches INIT to that terminal. Because of the manner in which RSTS/E and
INIT handle text forced to a terminal, these commands allow more flexible
use of the terminal on which INIT was initialized. Particularly, the com-
mands allow the system console terminal to be used to start system jobs and
to perform other routine operations while INIT is still running and logins are
not enabled.

The manner in which INIT handles FORCE commands depends on whether
INIT itself is attached or detached. If INIT is attached, it checks whether the
FORCE command is destined for the terminal on which it is running. If the
destination is its own terminal, it ensures that a CTRL/C is not being forced.
A CTRL/C forced to INIT’s own terminal prematurely and perhaps uninten-
tionally terminates INIT. Therefore, INIT discards all such FORCE com-
mands, prints an error message at the terminal, and stops processing the
control file immediately. The control file must be fixed and INIT rerun. When
INIT is detached, it need not check the forced text because the detached job is
unaffected by a CTRL/C response.

When INIT processes a FORCE command, it first checks the output buffers of
the destination terminal. If the terminal is busy performing output, INIT
waits until the buffers are cleared before actually executing the force opera-
tion. As a result of this procedure, output and input text at a terminal are not
intermixed.

FORCE commands are executed according to the state of the destination
terminal. A sequence of FORCE commands should be designed to exactly
simulate manual input. The commands actually forced are executed exactly
as if they were typed at a terminal. Commands forced to a terminal which is
not logged into the system must either be valid logged out commands or a
sequence of input which logs a terminal into the system. (The LOGIN com-
mand of INIT simply forces the proper sequence of text to log a job into the
system.) If commands are forced to the terminal which initiated INIT and if
INIT is attached to that terminal, the commands are not executed until the
terminal is free (that is, at READY level or logged out).

“ommands forced to the terminal which initiated INIT are executed accord-
ing to whether INIT has freed the terminal (the DETACH command was
executed) or INIT has terminated (by either the END or BYE command).
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Because of these conditions, it is recommended that the routine operations
done by INIT be performed on the system console terminal while INIT is
detached. This procedure ensures that the operations are performed while
INIT is still running and, more importantly, before INIT has executed the
LOGINS command to enable users to gain access to the system. It is recom-
mended that one FORCE command, the command to start ERRINT, be
executed while INIT is attached. This latter step causes the FORCE com-
mand to be executed after INIT terminates. Because this step comes near the
end of the control file, little delay exists between the time users receive the
message that time sharing has started and the time INIT terminates allowing
ERRINT to run. An additional benefit is that ERRINT occupies job slot
number 1 on all systems and is therefore more easily visible to persons respon-
sible for maintaining the system.

An additional recommendation is that each indirect command file perform
the DETACH and ATTACH operations. This method of using the detach
feature makes each indirect command file independent of the main control
file. Because INIT must be attached to its terminal to properly terminate and
to print error messages, this method also ensures that the main control file is
always processed while INIT is attached.

3.1.2.2 Indirect Command Files — An indirect command file is an ASCII file
containing INIT program commands which are executed when the file is
specified in either a main control file or another indirect command file. The
commercial at character (@) followed by a file specification causes INIT to
close temporarily the current file it is processing, open the indirect command
file, and process its commands. If no account is specified in the command,
INIT searches for the indirect command file in the account under which the
program is currently running. If a file extension is not given in the file specifi-
cation, INIT attempts to open the file with an extension of .CMD. Upon
completing the commands in the indirect command file, INIT closes the file,
reopens the previous file, and continues processing the remaining commands.

An indirect command file need not contain an END or BYE command unless
it is to be run as a main control file. If an END or BYE command is found in
an indirect command file, INIT discards it and continues processing. This
procedure means that INIT can be properly terminated only by an END or
BYE command in the main control file.

It is recommended that indirect command files be used to perform the routine
operations necessary at system start-up time. Each indirect command file to
be run for system start up or crash recovery should perform the following
operations:

1. Detach itself from the terminal on which INIT was run (usually the sys-
tem console terminal).

2. Use the proper sequence of LOGIN and FORCE commands to perform the
desired operations at the terminal from which INIT is detached.

3. Reattach INIT to its terminal.

This sequence of steps ensures the most efficient environment for INIT run-
ning during system start up. Using the system console terminal to perform
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forces while INIT is detached means that logins need not be enabled and that
all routine operations are performed while INIT is still running and logins are
still disabled. INIT remains attached while commands in the main control file
are being executed. Because an indirect command file contains only the LOG-
IN, FORCE, DETACH and ATTACH commands, less likelihood exists that
INIT will encounter an unexpected error, attempt toloutput a message to its
keyboard (while detached) and enter the hibernate state. (INIT prints errors
on its console terminal. If INIT is always attached while the main control file
is executing and the indirect command file contains only the recommended
commands while INIT runs detached, the likelihood of the job entering the
hibernate state is greatly diminished.)

3.1.3 Setting Terminal Characteristics - TTY.CMD

Because, at start-up time, the system sets the characteristics of all keyboard
lines (except line number 0) to those of an ASR33-type terminal, the
TTYSET program should be run to establish characteristics which match the
local hardware. For example, if keyboard 1 is an LA36-type terminal running
at 300 baud and keyboard 2 is a VT'52 running at a split speed of 300/2400, the
system manager can create an indirect command file to properly set the
characteristics.

DETACH

LOGIN KBO: [1.:21

FORCE KBO: RUN $TTYSET

FORCE KBO: KBl:3 LA36

FORCE KBO: KBZ:§i UTSZISPLIT SPEED 300/2400

FORCE KBO: EXIT
FORCE KBO: BYE/F
ATTACH

The indirect command file detaches INIT, logs the system console terminal
into the system under a privileged account, forces the necessary sequence of
TTYSET commands, logs the terminal off the system, and reattaches INIT.

3.1.4 Spooling and Operator Services - SPOOL.CMD

It is convenient to start auxiliary jobs on the system by means of an indirect
command file. The following sample command file shows the procedure.

DETACH

LOGIN KBO: [1:+21

FORCE RKBO: RUN $0PSER

FORCE KBO: OPE KBO:L[Z,2

FORCE KBO: LOG OPSER.LOG:ALL
FORCE KBO: MES ALL

FORCE KBO: DET

LOGIN KBO: [1,21

FORCE KBO: RUN $QUEMAN

FORCE KBO: DET

LOGIN KBO: [1.,21

FORCE KBO: RUN $SPOOL

FORCE KBO: LPO:/ASS/PRI:O/RUN:G
LOGIN KBO: [1421

FORCE KBO: RUN $BATCH

FORCE KBO: BAO:/PRI:O/RUN:B/QUE:LPO:/NODEL/ERROR:FATAL
ATTACH
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The commands are in the proper sequence to run the spooling jobs. OPSER
must be run first, followed by QUEMAN and any spooling programs to be
started. For more information on the operator services and spooling programs,
refer to Chapter 5.

3.1.5 Establishing Auxiliary Run-Time Systems - RTS.CMD

An indirect command file can be used to add auxiliary run-time systems at
the start of time sharing. The following sequence of commands shows the
procedure.

DETACH
LOGIN KBO: [1,2]

" FORCE KBO: RUN $UTILTY

FORCE KBO: ADD RTI11
FORCE KBO: ADD RSX
FORCE KBO: ADD RMSI11
FORCE KBO: ADD BPZ2COM
FORCE KBO: ADD BASICZ
FORCE KBO: EXIT

FORCE KBO: BYE/F
ATTACH

The ADD command of the UTILTY system program is sufficient to create the
monitor structures necessary for auxiliary run-time systems. For more infor-
mation on run-time system control, refer to Section 7.1.5.

3.1.6 Defining CCL Commands - CCL.CMD

Concise command language commands are most conveniently installed on the
system at the start of time sharing. The following example shows the com-
mands which the system programs are designed to handle.

DETACH

LOGIN KBO: [1,21

FORCE KBO: RUN [1,23UTILTY

FORCE KBO: CCL ATT-ACH=L1,2ILOGIN.*3iPRIV 30000
FORCE KBO: CCL BCK-=[1+2IRMSBCK.TSKIO

FORCE KBO: CCL BYE-=[1,2]ILOGOUT.*3PRIV O

FORCE KBO: CCL CNY-=L[1,2IRMSCNY,TSK3O0

FORCE KBO: CCL CRE-ATE=[1+2IEDIT.*3i30000

FORCE KBO: CCL DEF-=[1,2ZIRMSDEF.,TSK:0

FORCE KBO: CCL DFM-=[1,2IRMSDFN,TSK30

FORCE KBO: CCL DIS-MOUNT=C1s21UMOUNT . *5PRIV 30000
FORCE KBO: CCL DI-RECTORY=[12IDIRECT.*iPRIV 30000
FORCE KBO: CCL DBP-=[14+21RMSDSP.TSKi0

FORCE KBO: CCL EDT-=[1,21EDT.TSKi0

FORCE KBO: CCL ED-IT=[1,21EDIT.*3i30000

FORCE KBO: CCL HELLO-=C1,21LOGIN.*3PRIV ©
FORCE KBO: CCL LBR-=[1,21LBR.TSK3i0Q

FORCE KBO: CCL LIB-R=[1,21LIBR.SAVIB208

FORCE KBO: CCL LIN-K=[1,21LINK.SAVIBZ08

FORCE KBO: CCL LOG-IN=C1,2]1LOGIN.*35PRIV ©
FORCE KBG: CCL MACR-0=[1,+21MACRO.5AVIB2IG
FORCE KBO: CCL MAC-=[1.,2IMAC.TSKi0

FORCE KBO: CCL MOU-NT=L[1,2IUMOUNT.*3iPRIY 30000
FORCE KBO: CCL PAT-=[1,21PAT.TSKiO

FORCE KBO: CCL PIP-=[1,21PIP.SAViIB208
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FORCE KBO: CCL PL-EASE=[1,21PLEASE.*iPRIV 30000
FORCE KBO: CCL QU-EUE=C1,210UE.*iPRIV 30000
FORCE KBO: CCL RST-=[1,21RMSRST.TSKIPRIV 0
FORCE KBO: CCL SE-T=C1,21TTYSET.*iPRIV 30000
FORCE KBO: CCL SRT-=[1+218RT.TSK30 :
FORCE KBO: CCL SY-STAT=L[1,218YSTAT.*iPRIV 30000
FORCE KBO: CCL TKB-=L[1:2]1TKB.TSK3i0

FORCE KBO: CCL UT-ILTY=C[1,2JUTILTY.*3i30000
FORCE KBO: EXIT

FORCE KBO: BYE/F

ATTACH

The abbreviations shown in the definitions of the CCL commands reflect the
way the RSTS/E documentation describes the commands. The system mana-
ger may redefine the abbreviations but must not alter the fully defined
command because each program is coded to recognize the fully expanded
command.

NOTE

CCL commands are optional on all systems. Each command
definition requires one small buffer. However, one system pro-
gram, UMOUNT, can run only by CCL commands. To prevent
users from running UMOUNT do not include the MOUNT and
DISMOUNT commands on the system.

Two CCL commands duplicate commands recognized by the BASIC-PLUS
Run-Time System: HELLO, and BYE. The commands are shown here to
point out what BASIC-PLUS does by default. Other run-time systems might
not recognize the commands HELLO and BYE if they do not exist as CCL
commands.

3.1.7 System Start Up Control File - START.CTL

A complete system start-up control file contains the required INIT commands
to perform initialization for time sharing and the proper indirect command
file specifications to perform routine operations. The following sample shows a
complete start-up control file.

@BRTS.CMD

@TTY.CMD

BSPOOL . CMD

@tCL.CMD

FORCE KBO: RUN $ERRINT

FORCE KBO: 100

FORCE KBO: NO

LOGINS

SEND RSTS/E IS NOW ON THE AIR...
END

NOTE

The start up control files must be on the system disk (SYO:, the
disk that was bootstrapped).
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The sample control file specifies indirect command files that handle routine
operations. When all routine operations are completed, the command to run
ERRINT is forced to keyboard unit 0 and logins are enabled. The ON THE
AIR message notifies users that time sharing has begun. The END command
properly terminates INIT, and leaves keyboard unit 0 logged into the system
so that the text forced to its input buffers will properly run ERRINT.
ERRINT will detach from keyboard unit 0, thus freeing it for other use.
ERRCPY will take job slot number 1 previously used by INIT.

3.1.8 System Crash Control File - CRASH.CTL

In performing a start up during crash recovery, the system runs INIT which
automatically accesses the file CRASH.CTL in account [1,2] on the system
disk (SYO:). The crash control file should look something like the following
sample.

BRTS.CMD

BANALYS.CMD

BCLEAN.CMD

BTTY.CMD

@spPoOOL.CMD

BCCL.CMD

FORCE KBO: QUE ANALYS.DMP/DE
FORCE KBO: RUN $ERRINT

FORCE KBO: 100

FORCE KBO: YES

LOGINS

SEND RSTS/E IS NOW ON THE AIR...
END

The ANALYS program should be run immediately after a system crash to
recover valuable diagnostic information. The ANALYS.CMD file should look
like the following.

DETACH

LOGIN KBO: [1,21

FORCE KBO: RUN $ANALYS
FORCE KBO: [O,1ICRASH.SYS
FORCE KBO: ANALYS.DMP/WIDE
FORCE KBO: $ERRCRS.FIL
FORCE KBO: BYE/F

ATTACH

For information on ANALYS, refer to Chapter 6.

3.2 Performing System Shutdown — SHUTUP

3-12

The shutdown procedures for the RSTS/E system are critically important. If
the system manager is not careful in performing system shutdown, valuable
user data can be irretrievably lost. To fully understand shutdown procedures,
the system manager must understand other RSTS/E system procedures. The
system manager should study the concepts in this manual entitled “Operator
Services and Spooling,” “Principles of Disk Management,” ‘“‘Operational
Control of the System,” and ‘“Monitoring System Status.”
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The system manager should use any of the available system utility programs,

such as SYSTAT (described in the RSTS/E System User’s Guide) or the
system status display programs VI5DPY or VT50PY. (described elswhere in
this manual), to verify that conditions are suitable for shutting down the
RSTS/E system. By running any of these programs, the system manager can
ascertain 1) the active jobs on the system and 2) the disks and devices in use.

The SHUTUP program can be run only from the system console keyboard
(KBO:). Any attempt to run SHUTUP on another keyboard results in the
following message:

? ‘SHUTUP’ can only be run from conscle terminal (KBO:)
Aborting shutdown run - Please trvy adain later

The program is stored in its compiled form, in the system library account (1,2]
with a protection code of <124>.

SHUTUP operates in either of two modes: 1) without OPSER and 2) with
OPSER. The system manager should be familiar with the OPSER system
utility and how it controls various utility programs (such as BACKUP and the
spooling package programs).

When used in mode 1 (regardless of whether OPSER is running), the
SHUTUP program treats all jobs in the system except itself and ERRCPY
alike during the shutdown procedure. In mode 2, SHUTUP allows OPSER to
shut down its controlled jobs before SHUTUP continues with the regular
shutdown procedures.

As SHUTUP runs, it proceeds through the following ten phases:
Set-up dialogue phase |

Warning message phase

Initial job killing phase

OPSER shutdown phase (optional)

ERRCPY shutdown phase (optional)

Final job killing phase (optional)

Unload and remove run-time systems and resident libraries phase

Swap file removal phase

© ® N e ok WD

Disk dismount phase
10. Final shutdown phase
The following sections describe these phases, the operator interactions
required, and the expected as well as unexpected results of the shutdown

operation. Several sample runs of SHUTUP show the results of shutting down
the system with and without OPSER.
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3.2.1 Set-Up Dialogue Phase

The set-up dialogue phase processes all questions relating to selection of op-
tions in running SHUTUP. Additionally, it checks for the presence of OPSER.

The system manager can respond to each question appearing during this
phase with an €9 (ALTMODE) response. If such a response appears, the
program returns to the previous question, which it reissues to the system
manager. Thus, before typing the waiting period data, the system manager
may reselect previous options.

If OPSER is present and running, the following question appears:

Use ‘OPSER’ for utilities shutdown (YES/NO) «<YES:7

Responses of the RETURN key, Y, YE, or YES allow SHUTUP to communi-
cate with OPSER during the shutdown procedures.

A response of N or NO causes the following confirming query to appear:

Are vou sure vou don’t want to use ‘QOPSER’ (YES/NOD) «<NO:7?

A response of the RETURN key, N or NO causes the program to repeat the
previous query so that the system manager can properly express his desires.
Otherwise, the program ignores OPSER during the shutdown procedures.

If OPSER is to be used, the following additional query appears:

Allow utilities to reach lodical ewd point (YES/NO) <YES:?

If the response is the RETURN key, Y, YE or YES, the program directs
OPSER to tell its on-line jobs to shut down their operation(s) at the next
logical breakpoint in their job streams. For a line printer spooler, for example,
this breakpoint occurs between queued jobs.

If the response is N or NO, the program directs OPSER to tell its on-line jobs
to immediately abort whatever they are doing and cease operation. The sys-
tem manager should use this latter mode only in cases of emergency; jobs
being processed at the time of shutdown may be lost (unless the system
manager has previously halted queuing and spooling operations and requeued
such jobs).

Regardless of whether OPSER is present, the following question ends the

‘phase:

Minutes until svstem shutdown (0-99) {57

The system manager now specifies the waiting period (in minutes) after which
the actual shutdown procedure begins. This waiting period is called the warn-
ing message phase (described below) and may be as short as 0 minutes or as
long as 99 minutes. The default value obtained by typing only the RETURN
key is 5 minutes.
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3.2.2 Warning Message Phase

At the beginning of the warning message phase, as well as in the beginning of
all other phases that may be executed, a message appears on the system
console terminal (KBO0:) in the following format:

hh:mm{r“}ll\\/[/[}dd-mmm-yy

Hi#####  <phase title> Hif#H##

The time and date are printed with each phase title message. The hh and mm
in the time format, hh:mm, represent the hour and minute the message was
printed. Whether the message appeared before or after noon is indicated by
the AM and PM abbreviations. The day, month, and year are included in the
date format, dd-mmm-yy.

Immediately after the message for the warning message phase, SHUTUP
prints a message on the system console terminal as follows:

Furtﬁer LOGINs are now disabled

The RSTS/E shutdown procedure requires that the system limits on LOGINs
be set to 1 before the monitor performs the final shutdown operation.
SHUTUP lowers the LOGIN limit at the start of the warning message phase
to prevent any new users from entering the system.

During the following phases, SHUTUP continuously checks that the LOGINs
limit remains 1. If, for any reason, the limit changes, SHUTUP immediately
aborts operations with the following message:

LLOGINS ARE NOT EQUAL TO 1
ABORTING SHUTDOWN RUN - PLEASE TRY AGAIN LATER

The system manager should ascertain the cause of the change, correct the
problem, and run SHUTUP again.

During the warning message phase, the program issues warning messages
indicating that the system is shutting down. These messages appear on most
keyboards in the system, including pseudo keyboards. The following are the
exceptions:

The OPSER operator services console (OSC)
The system console terminal (KBO:)

The program issues warnings after an appropriate waiting period, defined by
the following formula:

waiting time = (total time left)/5 + 1 minutes

For an initial waiting period of 60 minutes, warning messages appear at 60, 47,
37, 28, 22, 17, 18, 10, 7, 5, 3, 2, and 1 minute before shutdown begins. The
following message appears on the terminals at each warning time:

hh:mm {AM

PM}dd-mmm-yy

System going down in <waiting time> minutes, please finish up
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At the same time, the following message appears on the system console
terminal (KBO:):

<waiting time> minute message sent

When no more time is left for waiting (also if the initial waiting period is
specified as 0), the final warning message appears:

mmdAMU 4. ;
hh.mm{PM}dd mmm-yy

At this point, the program enters the next phase.

The time and date are printed for both the SYSTEM GOING DOWN and the
FINAL WARNING messages. The hh and mm in the time format, hh:mm,
represent the hour and minute the message was printed. Whether the message
appeared before or after noon is indicated by the AM and PM abbreviations.
The day, month, and year are included in the date format, dd-mmm-yy.

3.2.3 Initial Job Killing Phase

In the initial job killing phase, SHUTUP begins to clear the system of cur-
rently active jobs. If SHUTUP finds that there is only one job running on the
system (itself), it skips this phase then continues the shutdown procedure at

the unload and remove run-time systems and resident libraries phase (Section
3.2.7).

If OPSER is to be used in the next phase (OPSER shutdown phase, Sectio‘n
3.2.4), the program ignores, during this phase, all jobs currently associated
with OPSER (as indicated by entries in OPSER’s on-line job table). Addition-
ally, it ignores any job whose primary keyboard (KB:) is a pseudo keyboard
because it is probably being controlled by one of the BATCH programs.

SHUTUP further divides all other jobs active in the system into two classes,
attached and detached. This classification depends on whether they have an
attached primary keyboard (KB:). For all attached jobs, SHUTUP now forces
the following text string into the keyboard input buffer:

“c “C BYE/Y @

For all detached jobs, SHUTUP issues the kill SYS call to remove the job.

SHUTUP makes two passes through the current active job table during this
phase. In the first pass, the program terminates in the appropriate manner all
active jobs not being ignored. At the end of the first pass, it establishes the
number of attached jobs that were found and forced to logout. SHUTUP then
waits for a specified period to allow the LOGOUT program to complete opera-
tions on each of the attached jobs.
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After the waiting period (if any) expires, the program makes a second pass
through the active job table. During this pass, all jobs not being ignored are
removed via the kill SYS call. At the end of the pass; the program checks the
table. If any jobs that should have been killed were not, SHUTUP aborts
operations with the following error message:

'GHUTUP’ Failed in initial Job Killing ephase
Aborting shutdown rurn - Please trvy agdaiwn later

The system manager should ascertain the cause of all jobs not being killed,
correct the problem, and run SHUTUP again.

If all jobs are successfully killed during the phase, or if at any time during
either pass the number of active jobs becomes one (SHUTUP only), the next
phase begins.

3.2.4 OPSER Shutdown Phase (Optional)

The program skips the OPSER shutdown phase if 1) OPSER is not running on
the system or 2) the system manager elects not to use OPSER during the
shutdown procedures.

If OPSER is to be used, the following actions occur. SHUTUP immediately
detaches from the system console terminal (KBO:) to enable OPSER to reat-
tach to the terminal for use during OPSER’s shutdown procedures. As the
detach occurs, the following messages appear:

DETACHING, ..

‘OPSER’ ATTACHING
#

SHUTUP sends a message to OPSER directing it to begin its shutdown proce-
dures by selecting the appropriate mode of OPSER shutdown. SHUTUP then
waits for 60 seconds to see if OPSER receives the message and/or is properly
functioning. If OPSER does not respond properly within that time, SHUTUP
attempts to reattach to the system console terminal (KB0:). If it is successful,
the following message appears:

‘OPSER’ not active
Abkortingd shutdown run - Please trv adain later

If the terminal is attached or assigned, SHUTUP waits for 1 second and tries
again. The system manager should take whatever steps are necessary to free
the system console terminal (KBO:) for use so SHUTUP can complete its
activities.
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If OPSER is shutting down its on-line programs in the immediate mode, it
sends each program the appropriate message to cease operations. OPSER
waits a certain amount of time to ensure that all programs have completed
their assignments. OPSER then closes its files, outputs the following message
on the system console (KBO0:), and kills itself:

‘OPSER’ TERMINATING

SHUTUP allows OPSER 120 seconds to complete its shutdown in the imme-
diate shutdown mode. If unsuccessful, SHUTUP aborts its operations, signal-
ing the failure as follows:

‘OPSER’ Shutdown taKing too longd
‘SHUTUP’ Aborting shutdown orperation

If OPSER is shutting down in the logical end mode, it proceeds to shutdown
successive levels in its on-line job table. Appropriate system console messages
(see examples) signal each job’s completion. When all on-line OPSER jobs are
gone, OPSER closes its files and Kkills itself, freeing the system console for
SHUTUP use again. OPSER signals its completion with the message:

‘OPSER’ TERMINATING

SHUTUP allows 60 minutes in the logical end mode for OPSER to complete
operations. If the procedure is not successful, SHUTUP aborts operations
with the error message described previously.

Otherwise, the shutdown of OPSER-related jobs and activities is complete
and the program enters the next phase.

3.2.5 ERRCPY Shutdown Phase (Optional)

The program enters the ERRCPY shutdown phase if the system error logging
utility ERRCPY is present. SHUTUP sends ERRCPY a special error message
(SH error) which causes ERRCPY to log the shutdown occurrence in the
system error log, close the file, and kill itself.

When SHUTUP detects that ERRCPY has completed its shutdown and is no
longer present, SHUTUP proceeds to the next phase. SHUTUP allows 60
seconds for ERRCPY to complete its tasks, and if failure occurs, SHUTUP
aborts operations with the following error message:

'ERRCPY’ Failed to shutdown
Aborting shutdown run - Please trvy agdain later
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3.2.6 Final Job Killing Phase (Optional)

If SHUTUP reaches this point, and is not the only job left running in the
system, SHUTUP makes one last attempt at killing all other remaining jobs.
If SHUTUP is successful, it enters the next phase. If not successful, SHUTUP
aborts operations with the following error message:

‘SHUTUP’ Failed in final Job Killing Phase
Abortind shutdown run - Please try adain later

3.2.7 Unload and Remove Run-Time Systems (RTS) and
Resident Libraries Phase

During the unload and remove Run-Time System and resident libraries
phase, the program unloads from memory all Run-Time Systems and resident
libraries. It then removes them from the system tables. SHUTUP does not
attempt to remove the system default run-time system.

3.2.8 Swap File Removal Phase

During the swap file removal phase, SHUTUP ensures that all open swapping
files are closed and released from the system.

3.2.9 Disk Dismount Phase

During the disk dismount phase, the program dismounts from the system, all
mounted disks, whether public or private. The system disk always remains
mounted.

If the system manager runs SHUTUP in its source form (.BAS) by mistake,
SHUTUP may encounter an unexpected error. If the temporary file
(TEMPnn. TMP), created by the run-time system and associated with
SHUTUP, resides on a public disk that is not the system disk, an unexpected
error occurs when SHUTUP tries to dismount the affected disk. SHUTUP
aborts and the system manager must compile the program before retrying the
shutdown procedure from the beginning.

Unexpected errors (not related to hardware problems) should be reported
through the normal SPR mechanism.

3.2.10 Final Shutdown Phase

SHUTUP enters the final shutdown phase to output the last status message,
clears the system console terminal (KBO:) buffers, and kills itself. When
SHUTUP kills itself, the monitor transfers control to the system initialization
code (INIT.SYS). The monitor then bootstraps the system disk. The initiali-
zation code is loaded and the OPTION: question is printed.
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3.2.11 SHUTUP Operation Examples

‘The following examples show three sample operation runs of SHUTUP. The

first example shows a system shutdown when OPSER is not present. This
example, except for the absence of the first OPSER-related question, would
apply when OPSER is present but not used during shutdown.

RUN $SHUTUP
SHUTUP V7.0 RETS V7.0 TIME SHARING

12:24 PM 22-Sep-78 ##susuuyx Set-up Dialodue Phase HEHEREERY
Tvrpe ‘ESC’ (’'ALT’) to anvy auery to backue one (1) step
‘OPSER’ not running

Minutes until svstem shutdown (0-898) <35>7 0O

12:24 PM 22-Sep-78 usu#unssuss Warningd Messade Phase EET T
Further LOGINs are now disabled

12:24 PM 22-Gep-78 #uunanss Initial Job Killing Phase ###sasis
12:24 PM 22-Sep-78 #ussauss Remove RTS/RES LIB Phase ##spsunus
12:24 PM 22-Sepr-78 nusuuuss SWAP File Removal Phase ##sussns

1

-3

-3

4 PM 22-Ser-78 s#susuus DiskK DISMOUNT Phase HHEBHRBHY
1 4

-3
-3

‘PM 22-5epr-78 #ususxss Final Shutdown Phase BEBERERY

Please wait for svstem to re-boot itself

RSETS W7.0 TIME SHARING (DM1)

Option:

The next example shows a sample run with SHUTUP where OPSER is used
to shutdown a spooling system of five spoolers.

Ready

RUN $SHUTUP
SHUTUP V7.0 RS8TS V7.0 TIME SHARING

12:39 PM 21-Ser-78 usuunusss Set-up Dialogue Phase #u#sanuss
Tvrpe ‘ESC/(’ALT’) to any auery to bacKurp one (1) ster

Use ‘OPSER’ for utilities shutdown (YES/NO) <YES:7T
Allow utilities to reach lodical end pPoint (YES/ND) <YES:7?
Minutes until svstem shutdown (0-99) «<5:7

12:39 PM Z21-Sepr~-78 susuusass Warning Messade Phase s#uszsuss
Further LOGINs are now disabled
5 minute warning messade sent
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3 minute warning messade sent
2 minute warning messade sent
1 minute warning messadge sent

12:45 PM 21-Sep-78 #suussess Initial Job Killing Phase ##s##s#uss

12:45 PM 21-Sert-78 HBESHBHEH
'OPSER’ Shutdown Phase HHBEHRER
Detachinides

‘OPSER’ ATTACHING

#
JOB #B8 ‘BA18BPL’ TAKEN OFFLINE
#
JOB #3 ‘BAOSPL’ TAKEN OFFLINE
#
MESSAGE 28 ¢ 21-Sep-78 12:45 PM JOB:3 DET
QUMRUNLL 101
BAL1SPL (B8) REQUESTED OFF-LINE -- TAKEN OFF-LINE
#*
MESSAGE 29 : 21-Ser-78 12:45 PM JOB:3 DET
QUMRUNLC1 »101]
BAOSPL (5) REQUESTED OFF-LINE -~ TAKEN OFF-LINE
#
JOB #4 ‘LPOSPL’ TAKEN OFFLINE
#
MESSAGE 30 : 21-Sep-78 12:45 PM  JOB:3 DET
QUMRUNLL 101
LPOSPL (4) REQUESTED OFF-LINE -- TAKEN OFF-LINE
#

JOB #3 ‘QUEMAN’ TAKEN OFFLINE
#/'0PSER’ TERMINATING

Re-attaching

12:45 PM 21-Sep-78 u#usssuss 'ERRCPY’ Shutdown Phase
HEEHEEEY

12:45 PM 21-Serp-78 #ussugss Remove RTS/RES LIB Phase
HEHBBR NG

12:45 PM 21-Sep-78 uwuuunusss SWAP File Removal Phase
HEHRERES

12:45 PM 21-Sep-78 #s#ssssus Disk DISMOUNT Phase HERERE RS
12:45 PM 21-Sep-78 ###uusz® Final Shutdown Phase LR T 1

Please wait for svstem to re-boot itself

RSTS V7.0 TIME SHARING (DBO)

Option:
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In the last example of SHUTUP, OPSER is used to shutdown the five spooler
system in the immediate mode.

RUN $SHUTUP

SHUTUP V7.0 RSTS V7.0 TIMESHARING

12:11 PM 22-Sep-78 #usunanss Set-up Dialodue Phase #Husususs
Tvpe ‘ESC’/(’ALT’) to anvy Query to bacKkur one (1) ster

Use “‘OPSER‘ for utilities shutdown (YES/NO) <YES:?
Allow utilities to reach lodgical end rpoint (YES/NO) <YES»?
Minutes until svstem shutdown (0-89) <357

12:11 PM 22-5ep-78 #uauusas Warnind Messade Phase ##ssasus
Further LOGINs are vnow disabled
S minute warning messade sent

3 minute warningd messade sent
2 minute warningd messade sent
1 minute warning messade sent

12:12 PM 22-Sep-78 #usnuusss Initial Job Killind Phase ##usssus

12:12 PM Z22-Sepr-78 #u#susxss ‘'OPSER’ Shutdown Phase ####iuus
Detaching..

'OPSER’ ATTACHING
#

‘OPSER’ TERMINATING

Re~attaching...

12:12 PM 22-Sep-78 #uxussans 'ERRCPY’ Shutdown Phase
HERBRHE

12:12 PM 22-Sepr-78 ##nussss Final Job Killing Phase
HERREREEY

12:12 PM 22-Ser-78 nusususds Remove RTS/RES LIB Phase ##susans

gupuegsues SWAP File Remowval Phase
HHEBHBEHY

#nsepesy Disck DISMOUNT Phase HEHERERY
#uuuassyr Final Shutdown Phase HEHHBHEH®

Please wait for svstem to re-boot itself

RETS V7.0 TIME SHARING (DM1)

Option:
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3.2.12 Notes on SHUTUP Operation

SHUTUP is designed to shutdown a RSTS/E system in the correct manner
under all normal circumstances.

All unaccountable errors in operation (or unexpected errors not included in
this description or in the descriptive text of the SHUTUP program source file
itself) should be reported immediately to DIGITAL using the SPR
mechanism.

The system manager must establish administrative procedures governing
RSTS/E system operational hours. All users can be kept informed by means of
the NOTICE.TXT file, which is printed when a user logs into the system. If
system shutdown times are fixed, users can plan a work load and properly
complete their processing within the allotted hours of scheduled time sharing.

SHUTUP must be running under the system default run-time system; other-
wise it will abort. This occurs when it tries to remove the run-time system it is
running under.
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Chapter 4
Account Creation and Account Statistics

4.1

Creating and Deleting User Accounts — REACT

The system manager or a privileged user creates and deletes accounts by use
of the REACT system program. The REACT system program enters user
accounts on and deletes user accounts from either the system device or indi-
vidual private disk devices.

REACT is called by using the RUN command as follows.

RUN $REACT

REACT responds by printing the following message which requests that the
user specify a function.

REACT V7.0 RBTS U7.0 TIME SHARING
SYSTEM ACCOUNT MANAGER
FUNCTION?

The three valid functions are described in Table 4-1 and explained in the
following sections.



4.1.1 Creating Individual Accounts - ENTER Function

The ENTER function creates individual user accounts. When the system A
manager runs REACT, he invokes the ENTER function by typing E in re- ‘
sponse to the request for a function. Upon recognition of the E response,
REACT prints a series of questions.The questions are explained in Table 4-2.

Table 4-1: REACT System Program Functions

Function Abbreviation and Purpose

ENTER E
To enter individual accounts on a disk.

D
DELETE To delete individual accounts from a disk. M

S
STANDARD | T create standard user accounts on the system disk from the ACCT.SYS
file at system generation time.

The following is a sample dialogue for the ENTER function.

RUN $REACT

REACT U7,0 RETE V7.0 TIME SHARING
SYSTEM ACCOUNT MANAGER

FUNCTION? E

PROJ»PROG? 100,100

DISK:PASSWORD? DEMO

QuUoTA? 500

CLUSTER SIZE?® ©

ACCOUNT NAME? A NON-PRIVILEGED ACCOUNT

PROJPROG? ﬁ

READY

If the system manager enters an account on a private disk, the owner of the
account can create files on that disk. The pack must be logically mounted and
placed in the unlock state by means of the UTILTY or UMOUNT system
program described in Section 7.1.2.

If the system manager enters an account on the system disk, he permits the
owner of that account access to the RSTS/E system and use of storage space
within the public structure. When a new account is created, REACT also
places an entry for the new account in the ACCT.SYS file.
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Table 4-2: Responses to ENTER Function Queries

Question Response Format and Meaning

PROJ,PROG? n,m
1<=n<=254 and 0<=m<=254.

DISK:PASSWORD? | passwd

dev:

DK1:

to invoking REACT.
QUOTA? n

CLUSTER SIZE? n

cluster size by 72.

ACCOUNT NAME? |«

owner.

The user account number to be entered in the MFD, where

The user terminates the dialogue and REACT by typing the
CONTROL key and Z combination simultaneously.

To enter a password for an account on the system disk MFD, where
password is from 1 to 6 alphanumeric characters. No value for
DISK need be specified since the system disk is assumed.

To create an account on a private disk, where dev is the device
designator, specify the device name and unit number. For example:

The disk specified must be logically mounted and placed in the
unlock state by means of the UTILTY or UMOUNT program prior

The number of 266-word blocks of disk storage the user account is
allowed to retain at LOGOUT time where 0<=n<=65535 and 0
means no quota is imposed upon the user’s account. Therefore, a
value of 0 limits disk storage retention only by the amount imposed
bythe UFD clustersize and the amountofdisk storagespace available.
LOGOUT is the only DIGITAL-supplied program that checks the
quota and monitors storage retention on the public structure.

The account UFD cluster size where n is 0, 1, 2, 4, 8, or 16. If 0 is
specified, the pack cluster size is used. If non-zero, the value for n
must be at least the pack cluster size. Cluster sizes of 1,2, or 4 are
recommended for most accounts. The maximum number of files a
user is allowed to create is approximated by multiplying the UFD

Optional. Used by the GRIPE system program to identify account

4.1.2 Deleting Accounts - DELETE Function

The DELETE function removes individual user accounts from the system
disk or from a private disk. As in the case of the ENTER function, a private
disk must be logically mounted and in the unlock state prior to deletion of an
account. In addition, before an account is deleted, the UFD of that account
must contain no files. To remove all files from the UFD, the ZERO command
of the UTILTY system program or the /ZE switch of the PIP system program
must be used. See the description of the UTILTY system program in Chapter
7 of this guide and of PIP in the RSTS/E System User’s Guide.
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The DELETE function is invoked by typing D in response to the request for
a function. The REACT program prints a series of questions explained in
Table 4-3. _~—

Table 4-3: Responses to DELETE Function Queries

Question Response Format and Meaning

PROJ,PROG? n,m
The user account number to be deleted from the MFD,

L2
The user terminates the dialog and REACT by typing the CONTROL
key and Z key combination simultaneously.

DISK? null
By typing the RETURN key, the system device is specified.

dev:
The device designator of a private disk. For example: -~

DK1:

The disk must be logically mounted and placed in the unlock state by
means of the UTILTY or UMOUNT system program prior to running
REACT.

The following is a sample dialogue for the DELETE function.

RUN $REACT -~
REACT U7.0 RSTS V7.0 TIME SHARING - A
SYSTEM ACCOUNT MANAGER

FUNCTION? D

PROJ,PROG? 100,100

DISKT DK1:

PROJ,PROG? *Z

READY

4.1.3 Automatic Account Creation - STANDARD Function

The STANDARD function in the REACT system program facilitates auto-
matic creation of a large number of user accounts when the system disk is
built. A detailed explanation of the STANDARD function is contained in the
RSTS/E System Generation Manual. A few ancillary remarks are made here.

The file ACCT.SYS is stored in the system library account [1,2]. ACCT.SYS
is an ASCII text file, each line of which contains, separated by commas, the
items which would be specified by the user in response to the questions of the
ENTER function. Each line of the file represents a single account to be
created. The general format is as follows:

proj,prog,passwd,quota,cluster,name

The items proj, prog, passwd, quota, and cluster are described under the
ENTER function. The name can contain any additional information about
the account such as the owner’s name. The name is not used by REACT but is PN
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used by GRIPE. The name must contain no commas, single quotes, or double
quotes. The accounts [1,1] and [1,2] can appear in the ACCT.SYS file al-
though they have been created previously during the REFRESH action of the
system generation procedure. These account entries in ACCT.SYS are used
by the GRIPE system program and by the standard option of REACT.

4.2 Performing System Accounting Operations - MONEY

The MONEY system program enables the system manager to extract system
accounting information for all accounts in the system or for selected accounts.
MONEY can be run by a nonprivileged user to obtain his own account infor-
mation (excluding password) as described in the RSTS/E System User’s
Guide.

MONEY is called by typing the following command while logged into the
RSTS/E system:

RUN $MONEY
MONEY V7,0 RSTS U7.,0 TIME SHARING
SYSTEM ACCOUNTING PROGRAM

If the caller is a privileged user, a sequence of option questions is printed
at the keyboard. The questions and the explanation for each are given in
Table 4-4. The account data given as output for each account is described in
Table 4-5.

The MONEY system program can be run during normal time sharing. No
conflicts arise if the system attempts to update a user’s accounting informa-
tion while the MONEY program is accessing it. When the RESET option is
used, MONEY reads and resets to zero the user’s accounting information
before any system action can update the values being read and reset. Thus, no
user accounting information is lost.

Some of the items output can be used to weigh billing or evaluate usage. The
itemn KCT, in effect, reflects system usage more accurately than CPU-TIME.
For example, two users may each exhaust one minute of CPU-TIME in an
accounting period. However, one user may tie up 2K words of memory while
the other may occupy 6K words. The first user’s KCT value is incremented by
2 for each tenth of a second the 2K job is running. With the 6K user, each
tenth of a second causes the KCT value to be incremented by 6. The 6K user
is tying up more system resources and this is reflected in the higher KCT
value. Thus, a user’s average job size can be roughly calculated by dividing
the number of KCT’s reflected for the accounting period by the number of
tenths of seconds derived from the value of CPU-TIME. Referring to the
example of values in Table 4-5, user [100,100] average job size of 3.6K is
computed by dividing the number of KCT’s, 3000, by the number of tenths of
seconds derived from CPU-time, 832.
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Table 4-4: MONEY Program Options

Option Question

Reply and Explanation

OUTPUT DEVICE?

PRINT PASSWORDS?

RESET?

DISK?

SELECTIVE?

ACCOUNT?

dev:filnam.ext
A file structured or non-file structured device can be specified.
Indicating a disk file reduces processing time. For example:

MONEY .DMP

MONEY writes the data to the file which can later be queued for
printing.

@ED
Output is printed at the terminal.

YES
Typing YES causes passwords to be printed. Typing anything
else omits passwords.

NO
Typing NO causes the accumulated accounting data to be pre-
served.

YES :
Typing YES causes the following items to be reset to zero.

CPU-TIME
KCT’s
CONNECT TIME
DEVICE TIME

The data is reset after the information is dumped.

dev:
Type the specific disk device designator with unit number to
select the accounting data from a private pack.*

The accounting data selected is for the public structure.

NO
Typing NO .causes accounting data for all accounts to be
dumped.

YES
Typing YES causes an additional question ACCOUNT?

n,m

The ACCOUNT question appears if the reply to the
SELECTIVE? question is YES. Accounting data is dumped for
the account specified by the project-programmer number {n,m)],
following which, the question is repeated.

or
Typing CTRL/C or CTRL/Z terminates the program.

*Meaningful accounting data on a nonsystem disk is account number, number of blocks
occupied, disk quota, and UFD cluster size. The system updates only the system disk MFD
with CPU time, KCT’s, connect time, and device time.
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Table 4-5: MONEY Program Output

Header Example and Description
ACCT 100,100
Project-programmer number (account).
PASSWORD DEMO
Account password used at login time.
CPU-TIME 1:23.2 (one minute,

23.2 seconds
Number of hours:minutes:seconds.tenths of a second of processor time
the account has used since the last reset.

KCT’s 3000
Memory usage factor (kilo-core-ticks). One KCT is the usage of 1K of
memory for one tenth of a second.

CONNECT 2:34 (2 hours,
34 minutes
Number of hours and minutes (hh:mm) of terminal connect time.

DEVICE 20 (20 minutes)
Number of hours and minutes (hh:mm) of device usage time, excluding
disks.

DISK 100 _
Number of 256-word blocks of disk storage allocated.

QUOTA 500
Number of 256-word blocks the account is allowed to retain at logout
time.

UFD 2
UFD cluster size.

The value under the header description DISK reflects the actual number of
blocks tied up in file allocation on disk.* It is not necessarily the same value
reported by the BASIC-PLUS CATALOG or the DIRECTORY CCL com-
mand. A file may occupy 1 block on a disk as reflected by the CATALOG
command, but may tie up 3 additional blocks of disk storage if the file cluster
size is 4 blocks. In essence, the user is allocated four contigunus blocks al-
though the file is currently occupying only one block.

The information given under the header UFD is the User File Directory
cluster size which the system manager specifies when the account is created
by REACT. The cluster size is provided in the MONEY output for informa-
tion purposes only and has no accounting value.

It is advised that the system manager periodically execute the RESET option
to prevent overflowing the accounting values stored on disk. The following list

*This is true if the block count is less than 65,535, When the number of blocks allocated is
greater than or equal to 65,535 blocks, Money does not report the precise block count but
instead prints the value >=65,5635 under the DISK heading.
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shows the maximum times that can be stored for each statistic without an

overflow. -~
Time On Disk In Memory
Device 1092 hours 1092 hours
Connect 1092 hours 68 hours
CPU 116 hours 29 hours
KCT’s 116 hours at 16K words 29 hours at 16K words

At logout time, the system updates the values on the disk with accumulated

values from memory. Thus to prevent loss of accounting data, the user must

log a job off the system before any of the values in memory overflow. In like

manner, the system manager must execute the RESET option before the

values on disk overflow. The sizes of the accounting data fields on disk allow
approximately one week of continuous system operation without overflow.
Therefore, MONEY must be run with the RESET option at least once per -
week. The MONEY program indicates reset is in effect by adding the text

WITH DATA BEING RESET to the accounting printout header line.
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Chapter 5
Operator Services and Spooling

This chapter describes operator services programs and operations involving
interaction with operator services. The programs, except for BACKUP, are
completely described in this chapter. Most of the programs require permanent
privilege to run. General aspects of related user programs, such as QUE and
BATCH, are mentioned only briefly in this chapter but are described fully in
the RSTS/E System User’s Guide.

5.1 Overview of Operator Services

Operator services on RSTS/E involve the OPSER program and controlled
programs in OPSER tables. Controlled (on-line) programs are QUEMAN,
SPOOL, BATCH and BACKUP. SPOOL and BATCH are spooling programs
executing queued requests for either a line printer device or batch processor.
QUEMAN is the queue manager program which passes queued requests to
spooling programs and adds, updates, and deletes requests in the various
queues. BACKUP is the system data saving and restoring package which can
optionally be controlled through OPSER.

The OPSER program establishes interjob communication on which all on-line
programs depend. OPSER declares itself a message receiver with a system-
wide identification which the controlled programs can recognize. When a
controlled program starts, it declares itself a message receiver and supplies
OPSER with certain data by means of the system message send/receive SYS
call. OPSER places the program in its table of on-line jobs.

The identification with which OPSER communicates with on-line programs is
called the message receiver identification, or simply, the receiver identifica-
tion. Each identification exists in the system message receiver table and must
be unique. Because of this uniqueness, only one copy of OPSER can be run-
ning on a system. Additionally, because all control and interjob communica-
tion of spooling jobs depends on OPSER, the operator services program must
be running before any controlled jobs can be run.
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After initial interjob communication is established, OPSER provides the

means by which an operator can interact with the controlled jobs. OPSER -
becomes the main interface between the operator and a system controlled o
program. The interaction among system controlled programs and the operator

is summarized in Figure 5-1.

OPSER broadcasts information to the operator through a terminal designated
as the Operator Services Console (OSC). For flexibility, the operator is al-
lowed to alter the OSC to any keyboard line on the system. To isolate the
keyboard control from unwarranted tampering, OPSER itself need not be
connected to the OSC but may broadcast data on the physical keyboard line.
Given that intermittent output is generated on the OSC, any other user,
including the operator, could be logged into the system on that terminal.

OPSER itself establishes a data base by which it controls on-line jobs. The

data base resides in the system library account [1,2] and consists of the work

files OPSERO.WRK and OPSER1.WRK and the log file OPSER.LOG.
OPSER0.WRK contains the current activities and message control directory -
tables. OPSER1.WRK has the table of jobs on line to OPSER, the valid :
operator table, and tables of messages and legal commands. The file
OPSER.LOG, which can be optionally renamed, provides a history of

operating activity.

To provide a nonvolatile data base during a time-sharing session and to pro-

vide continuity of operations between time-sharing sessions, OPSER stores

the work file information on disk. Thus, if the system crashes or if OPSER

alone unexpectedly terminates, the work files retain the most current process- -
ing information. Similarly, these files maintain data continuity from one
time-sharing session to another. Whenever OPSER starts, it examines its files

to determine whether entries in the on-line job and valid operator tables are

still valid. Generally, OPSER retains those active and valid entries and

purges those entries which do not satisfy validation requirements. Upon res-

tarting, therefore, OPSER attempts to preserve data from its previous
operational state.

The operator most conveniently interacts with OPSER through the PLEASE
program. PLEASE transmits commands to the OPSER program. OPSER
checks that the sender is a valid operator and, if so, takes the requested
action. Because of PLEASE, the operator need never directly run or attach to
OPSER to perform operator functions on controlled jobs.

The QUEMAN program manages the system queue file QUEUE.SYS in the
system library account. The file retains all pending user requests and can
store requests between time-sharing sessions. Users make requests of spooling
programs through the QUE system program. To form a request for a user,
QUE builds a message and sends it to QUEMAN which updates the
QUEUE.SYS file. QUEMAN maintains a table of on-line spooling programs
in a work file QUEUE.WRK in the system library account. The program
passes a queued request to a destination spooling job not currently busy with
a request. As a spooling job completes a request, it notifies QUEMAN, which
updates the queue and work files and checks for another request to pass to the
spooling job. o,
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A spooling program typically handles one request at a time from QUEMAN. If

no request is pending for a spooling program, the job enters an indefinite sleep

state. The job is not awakened until the system queues a message for it. The -~
message is the result of QUEMAN or OPSER transmitting data to the spool-

ing job by means of the system message send/receive mechanism.

To retain as much data as possible between time-sharing sessions, QUEMAN,
like OPSER, examines its files upon restarting. After restarting, QUEMAN
should resume processing with no loss of data from its previous run.
QUEMAN examines the queue file structure and contents and re-establishes
synchronization with any spooling jobs already on line and active.

The SPOOL program handles requests made for line printer output. SPOOL
maintains dual communication paths: one with QUEMAN and one with
OPSER. QUEMAN merely transmits a queued request to SPOOL. SPOOL
interacts with QUEMAN only to notify it that a transmitted request is com-
pleted. Under normal circumstances, communication between SPOOL and
OPSER is necessary only when an operator requires some special action (such
as aligning forms) of the spooling job. ﬂ

To identify output of a user’s queued request, SPOOL prints heading burst
pages. The program accesses the character generation file CHARS.QUE in the
Spooling Package Library to form the large, easily readable letters necessary
to distinguish discrete requests and files within a request. The CHARS.QUE
file is generated during the system library build procedure of system genera-
tion. It can be rebuilt by following the procedures described in Appendix C.

The BATCH program executes user requests by running a job for a user on a -
pseudo keyboard. BATCH eliminates the requirement for a physical terminal '
by using a pseudo keyboard and relieves the user from typing by processing

commands from a disk file.

BATCH, like SPOOL, maintains dual communication paths: one with

QUEMAN and one with OPSER. QUEMAN sends a message to BATCH to

process a job request. BATCH interacts with QUEMAN only to notify it that

a transmitted request is completed. BATCH typically depends on OPSER to

form requests for operator action. To mount a user volume, for example, -~
BATCH notifies OPSER which, in turn, generates the request for the operator ;
and processes the response from the operator.

To process commands from a user queued disk file, BATCH requires the
command decoding file BATCH.DCD in the Spooling Package Library. This
file is generated during the system library build procedure of system genera-
tion. It can be rebuilt by following the procedures described in Appendix C.
The BATCH.DCD file contains all the codes and parameters BATCH requires
to decode user-specified control statements, perform syntax checking,
and form a special intermediate file (BAnJmm.COM) of encoded BATCH
commands.

Both the SPOOL and BATCH programs charge processing (execution) time to
the account under which the user queues the request. Overhead time, ex-
pended to set up a request, is charged to the account under which the program

is running. -
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The BACKUP program can be controlled by operator intervention through
OPSER. If BACKUP runs detached, control through OPSER is the only
means by which the operator can communicate with a BACKUP job.
BACKUP, when detached, transmits all operator requests through OPSER
and receives responses only from OPSER.

OPSER provides processing checks for on-line jobs. OPSER ensures that all
on-line jobs are still active, are still valid receivers, and are not hibernating. If
any job is found in the hibernate state, OPSER notifies the operator who can
attach the job to a terminal, remedy the cause of the hibernation, and/or
restart the job.

OPSER interaction between a controlled job and the operator is recorded in
one of three ways: as a message, as an action request, or as an information
line. A message is specifically formatted data to which OPSER assigns a
sequence number for operator reference. An action request is a special mes-
sage which requires operator action and a response before a controlled job can
resume processing. A request usually involves both performing an action (such
as mounting a volume) and typing an answer (such as a device designator or
program interrupt command) in direct response to the request. An informa-
tion line is a free form report of some internal operation performed. Informa-
tion lines are typically not important to the operator function but merely
provide a history of on-line events.

The entire operator services package is designed to be terminated in a con-
trolled manner using what is called shutdown level. The defined shutdown
level for each job determines the order in which OPSER terminates controlled
jobs during system shutdown. The SHUTUP system program can be run so
that OPSER terminates controlled jobs with the lowest shutdown level first.
OPSER informs each job at a certain level to complete processing at a logical
end point. Only after OPSER shuts down all jobs at a given level, does it
proceed to shut down all jobs at the next highest level. SHUTUP itself does
not proceed with final system shutdown until OPSER terminates all its con-
trolled jobs and kills itself. By using the controlled shutdown of OPSER, the
system manager ensures continuity of processing user requests from one time
sharing session to another.

5.2 Operator Services Program - OPSER

The operator services program OPSER consists of two modules OPSER and
OPSRUN. Each module is compiled and stored in the Spooling Package
Library, has a protection code of <124>, and requires permanent privilege to
run. The first module establishes the initial conditions on start up, checks
initial conditions upon restart, and chains to the second module. The second
module actually executes commands and periodically checks status. For sim-
plicity, the documentation refers only to one program, OPSER, which func-
tionally includes the two modules.
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The OPSER program must be run before the queue manager and spooling
programs can be run. To start OPSER, the following command is typed at a
terminal logged into the system under a privileged account. -~

RUN $OPSER
DPSER V7.0 RSTS U7.0 TIME SHARING
#*

If the account is not privileged, the system prints the ?PROTECTION
VIOLATION and ?PROGRAM LOST-SORRY messages. If the account is
privileged, an identification line is printed at the terminal to indicate that the
program is running. ’

The OPSER programs must reside in the Spooling Package Library (SPL) in
executable form. If the system manager tries to invoke an OPSER program
from the SPL account and the program is not in executable form, OPSER
prints the following message.

PO0PSER must be compiled &

The message warns the system manager that the program was not executable.

Programs that are executable usually have a .BAC or .TSK extension. After

the message is printed, the system manager must load a compiled version of

the OPSER program into the Spooling Package Library account and invoke

the program again. The 70PSER MUST BE COMPILED message can also

appear if the system manager invokes OPSER successfully, terminates the

program with a CTRL/C, and then tries to invoke OPSER from memory by -
typing RUN. In the past, the system manager could type RUN then press the -
RETURN key to invoke a program that was still in memory. This procedure

will no longer invoke OPSER. The message, therefore, instructs the system

manager to include the account number of the Spooling Package Library in

the RUN command. For example, RUN $OPSER and RUN [1,10] OPSER can

be valid commands but RUN cannot. These restrictions are necessary in order

to allow the Spooling Package to reside on any account in the system rather

than only in account [1,2].

OPSER tests for the presence of its two work files (OPSER0O.WRK and N
OPSERI1.WRK) in account [1,2]. If the work files are not present, OPSER
prints the following message.

‘OPSER’ FILES NOT FOUND - WILL INITIALIZE

OPSER then initializes all its tables. At this point, the valid operator table
has an entry which allows all privileged users from any terminal to communi-
cate through OPSER. If ERRCPY is active, the on-line job table has
ERRCPY as its only entry.

When OPSER finds the work files present upon starting, it ensures that it has
write access to the files. Should another job have write access to the files,
OPSER prints the following message and terminates.

‘OPSER’ DOES NOT HAVE WRITE PRIVILEGES TO ITS FILES A,
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To allow OPSER to gain write access, the operator must terminate the job
currently having write access and rerun OPSER.

The program performs further special processing for currently existing work
files. The processing ensures data integrity in case OPSER is being restarted
after a system crash. A check is made of the entries in the on-line job and
valid operator tables.

For each entry in the on-line job table, the following conditions are checked.

1. The job number indicated in the entry must be active on the system.

2. The receiver identification in the entry must exist in the system message
receiver table for that job number.

3. The account in the entry must be a valid account number.

An entry for an inactive or otherwise illegitimate job is removed from the on-
line job table. For each active and legitimate job, OPSER requests, when
processing begins, retransmission of the job’s last message. OPSER generates
a command to display (when processing begins) the on-line job table.

OPSER checks the entries in the valid operator table. What further actions
take place depend on whether jobs found in the on-line job table are active. If
the on-line job table has no active jobs and a meaningless entry is in the valid
operator table, OPSER clears the table and sets initial conditions. The resul-
tant operator table has one entry which allows, as valid operators, all privi-
leged users from any keyboard. If the on-line job table had an active job, the
program merely removes from the valid operator table those entries that are
not meaningful. To signal that a change in the current table has occurred, an
internal command is created to print the valid operator list when processing
begins.

After processing of the work files is complete, the program attempts to declare
OPSER as a receiving job. If the declaration fails, the program prints the
following message.

‘OPSER’ CANNOT DECLARE ITSELF A RECEIVER

This message indicates that another copy of OPSER has been run and must
be properly terminated to allow the current copy to run successfully.

OPSER establishes the current keyboard as the Operator Services Console
(OSC) and a file named OPSER.LOG as the default log file. OPSER.LOG is
optional, but OPSER uses it until an explicit command closes it or assigns
another log file. When OPSER begins normal operation, it executes any inter-
nally generated commands to list on-line jobs and valid operators. After exe-
cuting the commands, OPSER is ready to accept data sent to it by any
program. OPSER prints the number sign (#) character to show that it is ready
to accept commands. These commands are described in Section 5.2.1.
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5.2.1 OPSER Operator Commands

A valid OPSER command may be abbreviated to three or more characters
and is separated from any operands by a space character. No embedded
spaces are allowed within a command. Delimiters within the text of the
operands are the semicolon (;) and colon (:) characters and must be present to
delimit elements of text. The commands and formats are summarized in
Table 5-1. Throughout the following discussion, optional items are enclosed in

square brackets.

Table 5-1: OPSER Commands

Command Name

Syntax and Meaning

ANSWER

CHANGECONSOLE

DELETE

DETACH

EXIT

INTERRUPT

LIST

ANS[WER]amsgnumber:text
Conveys text following the colon as a response to an action request
denoted by message number. Also deletes the action request.

CHAINGECONSOLE]AKBn:

Changes the operator services console to the keyboard unit desig-
nated by n. The unit should be on line to the system but need not
be free.

DELI{ETE]Amsgnumber
Deletes from an OPSER internal table an unanswered action re-
quest denoted by its message number.

DELIETE]A#m[:n]

Deletes the n oldest (from 1 to 32) action requests for a given job.
The command requires the number sign (#), the number (m) of the
sending job, a colon, and the number (n) of requests to delete.

DETIACH]
Detaches the OPSER program from its keyboard, after which the
operator can run PLEASE to communicate with OPSER.

EXIIT) .

Closes the log file and work files, removes OPSER from the system
message receiver table, and terminates the program. If the job is
attached, the program returns to READY level. If detached, the
program broadcasts a message to the system console terminal
(KBO0:) and kills itself.

INTIERRUPTArcvrid:text

INTERRUPT]A#n:text

Sends the unsolicited text to an on-line job specified either by its
message receiver identification or by #n (where n is the number of
the job under which the on-line program is running). The LIS JO
command listing gives job numbers and receiver identifications.

LIS[TIAJO[BS]

LISITIAOP[ERATORS]

Prints a listing of all jobs on line to OPSER or a listing of valid
operator accounts and keyboards.

(continued on next page)
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Table 5-1: OPSER Commands (Cont.)

Command Name

Syntax and Meaning

LOGFILE

MESSAGE

OPERATOR

RETYPE

LOGI(FILE]Afile;AL[L]

REIQUESTS]

NOINE)]
Establishes, as the OPSER log file, the specified file or device and
sets the message level to the value specified. Message levels are
ALL to record all messages and action requests, REQUESTS to
record only action requests, and NONE to record no messages,
action requests, or OPSER information lines.

LOGIFILE]A;msglevel
If a file or device is not specified, a semicolon followed by a level
simply changes the message level of the log file currently open.

LOGIFILE]
If neither a file nor message level is specified, OPSER closes the
current log file and records nothing thereafter.

MESISAGE]alevel

Sets the level of messages for the operator services console. The
level controls what types of messages will be printed at the OSC. If
no level is included in the command, an error is generated. '

MESI[SAGE|AALIL]
ALL includes all messages, action requests, and OPSER informa-
tion lines.

MESISAGEIARE[IQUESTS]
REQUESTS includes only action requests and information lines
and excludes messages.

MES[SAGEIANOINE]
NONE means that nothing will be printed on the OSC. (See Sec-
tion 5.2.2 for a discussion of message level.)

OPE[RATOR]AKBn:[nnn,nnnj

For use by privileged operators only. Updates the valid operator
list with the designated keyboard unit and account combination.
The asterisk (*) can replace the keyboard unit, project number,
and programmer specifications to include all of that element.

OPE[RATOR]A-KBn:[nnn,nnn]j
If minus (-) precedes the specification, that specific element is
deleted from the list.

RETI(YPE]Amsgnumber
Reprints, at the requesting terminal, an unanswered action request
denoted by its associated message number.

RETI[YPE]A[#n[:n]]

Several unanswered action requests can be printed by giving the
sending job’s job number. If :n is given with the job number, the n
oldest (from 1 to 32) action requests are printed for that job.

5.2.2 Message Levels and Formats

The MESSAGE command defines a level which controls what is printed on
the Operator Services Console (OSC). As in the LOGFILE command, the
possible values for level are ALL, REQUESTS, and NONE. When OPSER
starts, the default value is ALL.
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When OPSER is running, what it sends to the OSC depends on the current
message level. The level should almost always be set to ALL so that the
operator can have ready access to the complete processing history. The level Y
can be temporarily set to NONE to suspend printout. '

NOTE

When the message level is set to NONE, no action requests or
messages are printed. They are stored in a table within
OPSER'’s data base. While the table dimension permits storage
of a large numberof messages, data may be lost should the
table overflow with message level set to NONE.

After the message level is set to ALL, the RETYPE command can be used to
print from 1 to 32 of the most recent messages or action requests.

To distinguish between messages and action requests on the Operator Ser-
vices Console (OSC), output appears in distinct formats. Messages are in the
following form. -

MESSAGE tab tab nnnnn : date time JOB:NN KB:MM jobname [nnn,nnn]
tab text

If the first character of the message text is a question mark (?) character, the
words FATAL MESSAGE replace MESSAGE in the identification line.

Action requests are in the following form.

REQUEST tab tab nnnnn : date time JOB:NN jobname [nnn,nnn] revrid
tab tab text -

In an action request, the first character of text is a CTRL/G (BEL) character
to alert the operator.

The contents of messages and action requests are summarized in Table 5-2.

An action request is the result of a spooling job’s requesting interaction with

the operator. The spooling job sends a message to OPSER, which forms an

action request. The spooling job performs no further processing until operator

action is taken or until the condition which generated the action request is -_
satisfied. OPSER broadcasts action requests on the OSC unless the message o
level is set to NONE.

To respond to an action request, the operator employs the ANSWER com-
mand. Because OPSER usually runs detached, PLEASE can be run at valid
operator terminals to send the response to OPSER. The ANSWER command
requires a message number to identify the action request to which the
operator is responding.

OPSER sends the text in the ANSWER command to the spooling program
and deletes the action request. If the response satisfies the request, the pro-
gram resumes processing. If the response does not satisfy the request, the
spooling program still expects an appropriate response. The operator must
then send such a response by means of the INTERRUPT command described
in Section 5.2.4.
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Table 5-2: OPSER Message and Action Request Contents

Item Meaning

nnnnn Sequence number of message starting at 1 and incremented by 1 during
processing; must be used in ANSWER command to respond to a specific
action request. Upon restarting with currently existing work files, OPSER
rounds the last assigned sequence number up to the next multiple of 10. This
number will be the next assigned sequence number.

date Current system date.
time Current system time of day.
JOB:nn Number of job under which sending program is running; can be used, pre-

ceded by number sign (#), to refer to job in an INTERRUPT, DELETE, or
RETYPE command.

KB:mm The keyboard number of the job which sent the message. The KB:mm field is
displayed as "DET" if the job was detached and as KB:?? if OPSER is unable
to determine the keyboard number. Typically, the KB:?? message appears
when the job has terminated.

jobname Name of program which sending on-line job is running; this name is printed

[nnn,nnn) Project-programmer number under which the sending on-line job is running.

revrid For action requests only. The message receiver identification given to the job
when it is started. The identification can be standard (LPnSPL for the
SPOOL program or BAnSPL for the BATCH program) or can be optional (as
specified in the /NAME start-up switch for SPOOL or BATCH). The receiver
identification can be used in the INTERRUPT command to refer to the
spooling program.

tab Horizontal tab character(s) to indent text. A single HT character denotes
message text; two HT characters denote action request text.

5.2.3 Valid Operator and On-Line Job Lists

The LIST command provides a display of data concerning the valid operator
list or the on-line job table maintained by OPSER.

LIST OPERATORS displays keyboard number and project-programmer
number combinations currently defined as valid operators. The valid operator
list is updated by the OPERATOR command. Only a privileged operator can
update the list.

LIST JOBS prints data concerning on-line jobs in the following format pre-
ceded by the text ON-LINE JOBS.

#n [nnvsnnnl ‘revrid’ SL=n

Table 5-3 describes the items in the on-line job list.
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Table 5-3: OPSER On-Line Job List

Item Meaning
#n Number of job under which the on-line program is running.
[nnn,nnn] Project-programmer number under which the on-line job is running.
“revrid” Message receiver logical identification used to identify the on-line program in
INTERRUPT commands.
SL=n OPSER shutdown level used when SHUTUP notifies OPSER to terminate
spooling operations in an orderly fashion.

The job data listed is valuable to the operator. For example, certain OPSER
commands require either a receiver identification or job number to communi-
cate with a spooling program.

5.2.4 Operator INTERRUPT Command

The INTERRUPT command sends unsolicited messages and special com-
mands to spooling programs. OPSER accepts any text in the INTERRUPT
command and sends it to the destination job. The destination job alone inter-
prets the text. If a response to an INTERRUPT command is generated, it is
displayed on the Operator Services Console. Special text interpreted by spool-
ing programs as commands is described in Sections 5.3 to 5.5.

The INTERRUPT command is the means by which an operator controls and
monitors spooling programs. Each spooling program recognizes commands
which can be divided into three sets.

1. commands which have no direct effect on how the program itself processes
a request queued by a user,

2. commands which do have a direct effect on program operation but are
uniform for all spooling programs, and

3. commands which are unique to the individual spooling program.

Included in the first set of commands are PAUSE, CONTINUE, NOTICE,
LAST, and STATUS. These commands allow the operator to control the
program in general and to gain information about the program.

The second set comprises END, ABORT, and OFFLINE. These commands
directly influence the job.

In the third set are unique commands such as those for forms control on a line
printer.

5.2.5 OPSER Start-Up Procedure

OPSER should be started by commands in the system start-up control file
described in Section 3.1. The following description presents suggestions con-
cerning what commands should be specified in the control file.
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The following control file will cause INIT to start OPSER.

OPE KB*:(2,2)

LOG $0PSER.LOGSALL
MES ALL

DET

The OPERATOR, LOGFILE, MESSAGE, and DETACH commands estab-
lish initial operating conditions for OPSER. The LOGFILE and MESSAGE
commands will set conditions normally established as defaults and are shown
for clarity.

The OPE command shown updates the valid operatqr list with a nonprivi-
leged account on any keyboard. It is important to define the operator with a
nonprivileged account. This action limits the operator to those privileges al-
lowed by OPSER. Allowing the operator to communicate from any terminal

on the system gives flexibility to those persons performing operator functions.

The LOG command keeps the file SOPSER.LOG with a message level of ALL.
As a result, all messages, action requests, OPSER information lines and oper-
ator responses are written to the file to provide a complete historical reference.

The MES command shown specifies that all messages, action requests and
OPSER information lines will be printed at the OSC. Normally, the operator
is concerned only with action requests. If the operator is concerned with any
unanswered action request, the RETYPE command can be issued. Addition-
ally, the log file can be closed with the LOG command and printed at any
time to recover recorded information.

The DET command causes OPSER to detach itself from the terminal on
which it is running. At the start of time sharing, this terminal is usually the
system console terminal (KB0:). While OPSER runs detached, it is immune
from tampering by unauthorized users. The operator can communicate with
OPSER through the PLEASE program.

The terminal on which OPSER starts is automatically defined as the OSC.
This definition can be altered by the CHANGECONSOLE command in the
start up procedure. Any valid operator may also alter the assignment of the
OSC. It is most convenient to keep keyboard unit 0 as the OSC because,
regardless of the number of logins currently allowed on the system, the opera-
tor can always use the system console terminal to communicate with OPSER.

5.2.6 OPSER Action Under Various Start-Up Conditions

OPSER start-up actions depend on the way OPSER last terminated.

When OPSER runs after the system manager has shut down operator services
in an orderly fashion through SHUTUP, a normal start-up procedure occurs.
When shutting down in an orderly fashion, OPSER removes all entries from
its on-line job table and closes all files properly. Upon restarting, OPSER
finds all data valid. The on-line job table is empty and entries in the valid
operator table are legal and therefore are retained.
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When OPSER starts after a system crash, it may find entries in its on-line job
table. Since OPSER starts before other on-line jobs, none of the jobs in the
table are active. The program therefore clears the entries from the table. If
any entries in the valid operator table are illegal, OPSER clears that table
and sets one valid operator entry - all privileged users from any keyboard.

When OPSER starts, after it has terminated unexpectedly, it may find entries
in its on-line job table for jobs still active on the system. The program, in this
instance, sends a command to each active job having an entry in the on-line
job table. The command requests the job to retransmit the last message it
sent to OPSER. OPSER does not wait for a response. If any job in the on-line
job table does not meet OPSER’s integrity checks, OPSER removes its entry
from the table (takes the job off line) and generates an internal LIST JOBS
command. OPSER also scans the entries in the valid operator table. If any

entry is illegal, the program removes it. If OPSER removes any entry, it
generates an internal LIST OPERATORS command.

5.3 Queue Manager Program - QUEMAN

5-14

The queue manager program QUEMAN maintains the file of queued requests
(QUEUE.SYS in the Spooling Package Library account, [1,2] by default) and
communicates with spooling programs to execute queued requests. Queue
management involves two modules QUEMAN and QUMRUN. Each module
is compiled and stored in the Spooling Package Library, has a protection code
of <124>, and requires permanent privilege to run. The first module sets
initial conditions on starting and checks initial conditions upon restarting. To
begin processing, the first module chains to the second one, which actually
executes commands and manages the queues. For simplicity, the documenta-
tion refers only to one program, QUEMAN, which functionally includes the
two modules.

The QUEMAN program runs only if the job has permanent privilege and the
OPSER program is running (that is, only if the name OPSER is in the system
table of message receivers). Starting QUEMAN is a prerequisite to starting
the spooling programs. To start QUEMAN, use the following command while
logged into the system under a privileged account.

RUN $QUEMAN
QUEMAN V7,0 RSTS W7.0 TIME SHARING
STARTED AT: ©01:52 PM ON 03-0CT-78

The QUEMAN programs must reside in the Spooling Package Library (SPL)
in executable form. If the system manager tries to invoke a QUEMAN pro-
gram from the SPL account and the program is not in executable form,
QUEMAN prints the following message.

TQUEMAN must be compriled

The message warns the system manager that the program was not executable.
Programs that are executable usually have a .BAC or .T'SK extension. After
the message is printed, the system manager must load a compiled version of
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the QUEMAN program into the Spooling Package Library account and in-
voke the program again. The ?7QUEMAN MUST BE COMPLILED message
can also appear if the system manager invokes QUEMAN successfully, termi-
nates the program with a CTRL/C, and then tries to invoke QUEMAN from
memory by typing RUN. In the past, the system manager could type RUN
then press the RETURN key to invoke a program that was still in memory.
This procedure will no longer work. The message, .therefore, instructs the
system manager to include the account number of the Spooling Package Li-
brary in the RUN command. For example, RUN: $§QUEMAN and RUN
[1,101QUEMAN can be valid commands but RUN cannot. These restrictions
are necessary in order to allow the Spooling Package to reside on any account
in the system rather than only in account [1,2].

If the account that you log into is not privileged, the system prints the
?PROTECTION VIOLATION and ?PROGRAM LOST-SORRY messages. If
iob has permanent privilege, the program prints its identification and

> lines and begins preliminary error checking.

QUEMAN tests for the presence of OPSER. If OPSER is not running,
QUEMAN prints the message QUEMAN CANNOT RUN WITHOUT
"OPSER’ ACTIVE and terminates. The operator services program OPSER
must be started before QUEMAN can start.

QUEMAN opens the files QUEUE.WRK, OPSER1.WRK, and QUEUE.SYS
in the system library account. If QUEUE.WRK does not exist, the program
prints the following message and creates the file.

$QUEUE.WRK NOT FOUND - WILL INITIALIZE

If OPSER1.WRK does not exist, the program prints the following message
and terminates.

$0PSERL1.WRK NOT FOUND -- CAN'T RUN

To recover, the operator must start the OPSER program before starting
QUEMAN. If QUEUE.SYS does not exist, the program creates and initializes
it. QUEMAN signals this action by generating the following message.

NO QUEUE FILE FOUND -- WILL INITIALIZE

If QUEUE.SYS exists, QUEMAN ensures that it has write access to the file.
Should another program have write access to the QUEUE.SYS file, QUEMAN
GENERATES the following message.

QUEUE FILE OPENED BY ANOTHER PROGRAM
TRY AGAIN (Y/N) <N:?

The operator must determine which job has the file QUEUE.SYS open

and must terminate that job. Typing Y in response to the question causes
QUEMAN to retry the open operation. Typing N terminates QUEMAN.
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When the open operation successfully gains write access to QUEUE.SYS,
QUEMAN declares itself a message receiver on the system. If QUEMAN is
already declared by a different job, the program prints the following message. %

QUEMAN CANNOT DECLARE ITSELF AS A RECEIVER --- CAN'T RUN

The operator must terminate the other job so that it will be removed from the
message receiver table. Typing the CONT command causes QUEMAN to
retry the declaration.

To ensure that the previous QUEMAN job properly closed the currently exist-
ing QUEUE.SYS file, the program checks a flag value in the file. If the flag is
not properly set, the program prints the following message:

QUEUE FILE NOT CLOSED PROPERLY --
NOW CHECKING DATA FOR CONSISTENCY gﬂﬁgfr ; T

A later message QUEUE FILE DATA CHECKED -~ oY

signals that all integrity checks were successful. If the .iay . , Jperly set, -~
QUEMAN performs consistency checking but does not print any messages

unless it finds problems. If any problems are found, QUEMAN generates the

following messages.

QUEUE FILE DATA INCONSISTENT - WILL INITIALIZE
INITIALIZED

The latter message indicates that all entries in the QUEUE.SYS file have -
been set to their initial conditions and all queued requests have been removed

from the queues. Section 5.3.5 describes the queue file consistency checks
QUEMAN performs.

After completing all initial checks, QUEMAN prints the number sign charac-
ter (#) indicating its readiness to accept a start-up command or switch.

5.3.1 QUEMAN Start-Up Commands and Options
QUEMAN recognizes the start-up commands shown in Table 5-4.
Table 5-4: QUEMAN Start-Up Commands

Command Syntax and Meaning

DETACH DETI[ACH]
Detaches QUEMAN from the terminal.

INITIALIZE INI{TIALIZE]
Sets all the entries in the QUEUE.SYS file to their initial conditions. Any
currently queued requests are lost.

The INI command clears all the entries from the QUEUE.SYS filé and
sets initial conditions for the spooling queues. The DET command detaches
QUEMAN from the terminal. QUEMAN should be run detached. -

5-16  Operator Services and Spooling




Before QUEMAN executes the INITIALIZE command, it checks its on-line
spooler table. If the table has an entry for a spooling job, QUEMAN prints the
following message:

SPOOLERS ONLINE -~ CAN'T INIT

The program reprints the prompt.

QUEMAN recognizes start up options (switches). One or more options may
appear following a command or may be alone on a line in response to the
prompt. Table 5-5 lists the start up options allowed.

Table 5-5: QUEMAN Start-Up Options

Option Syntax and Meaning

PRIORITY /PRIIORITYI:nnn
Sets the job priority to nnn (where nnn can be from -120 to +120). Without
the switch, the program automatically sets the priority to 0.

RUNBURST | /RUN[BURSTI:nnn
Sets the job run burst to nnn (where nnn can be from 1 to 127). Without the
switch, the run burst value currently assigned is used.

If any data entered in response to the prompt are not valid commands or
options, QUEMAN prints the following message:

INVALID RESPONSE -~ text

The text is the data entered. The program reprints the prompt.

To cause QUEMAN to detach, the operator types the DET command in
response to the prompt. For example:

®DET
DETACHING., .

As a result, the program prints the DETACHING message and detaches itself
from the keyboard. QUEMAN should always be run detached. While
detached, the job receives commands from the operator through the operator
services program as described in Section 5.3.2.

NOTE

At no time should the operator type CTRL/C to the QUEMAN
program. Such action may corrupt the QUEUE.SYS file.

5.3.2 QUEMAN Interrupt Commands

QUEMAN recognizes interrupt commands which allow an operator, through
the INTERRUPT command of OPSER, to gain information on queue
manager processing and to control program operation. The commands are
summarized in Table 5-6.
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Table 5-6: QUEMAN Interrupt Commands

Command Option and Meaning

END Terminates QUEMAN in an orderly manner. Disables queuing and spool-
ing. If any spooling programs are on line to QUEMAN, sends to OPSER
the notification message SPOOLERS STILL ONLINE - WILL CLEAR
TABLE and clears the on-line spooler table. Sends a command to OPSER
which takes the QUEMAN entry out of OPSER tables. Closes its work files
and kills itself.

LASITI Sends to OPSER the most recent message generated by QUEMAN.

NEXIT] quenam=regnam

Places the pending user request identified by reqnam at the head of the
queue specified by quenam. A request name can contain a job name,
project-programmer number and sequence number. Request names are
found in the listing generated by the QUE program command L dev: (where
dev: is the appropriate queue name). For example, valid queue names may
be LP:, BA:, or RJ:.

OFFILINE] Terminates QUEMAN as the END command does but does not generate
notification message

STA[TUS] Prints a brief report of spooling jobs on-line to QUEMAN

DIS{ABLE] QUE[UING]<text>

SPO[OLING]

ALL

Disables QUEUING or SPOOLING or both operations with the ALL option.
When you specify DISABLE QUEUING, the program QUE stops sending
messages to QUEMAN and stops listing the queue. Any jobs already sent to
QUEMAN are processed. If you specify DISABLE SPOOLING, QUEMAN
prevents any further jobs from being sent to any spooler. Jobs sent to the
spooler prior to the DISABLE command are processed to completion. Spec-
ify DIS[ABLE] ALL and QUEMAN terminates both QUEUING and
SPOOLING. You can include a message to the user while specifying the
DISABLE command. Type the command, the option, and then a space
followed by the message. After QUEMAN processes the command, it prints
the <text> message in the following formats:

1. Further QUEUING DISABLED «<text>
2. Further SPOOLING DISABLED <text>
3. Further QUEUING AND SPOOLING DISABLED <text>

If youignore the <text> field, QUEMAN prints the default text, "by operator".
The message appears when you try to queue a file.

ENA[BLE] QUE[UINGI]<text>

SPO[OLING]

ALL

Enables QUEUING or SPOOLING or both operations with the ALL option.
When you specify ENABLE QUEUING, the program QUEUE begins to
send messages to QUEMAN and starts listing the queue. If you specify
ENABLE SPOOLING, QUEMAN begins to send jobs to the spoolers. Spec-
ify ENABLE ALL and QUEMAN activates both the QUEUING and
SPOOLING functions. Use the <text> field to send messages to the user.
Type the command, the option, and then a space followed by the text of the
message. After QUEMAN processes the command, it prints the message in
the following formats:

1. QUEUING ENABLED - <text>
2. SPOOLING ENABLED - <text>
3. QUEUING AND SPOOLING ENABLED - <text>

The default <text> message is "by operator". The message appears when
you try to queue a file.

When a command is received from the operator through OPSER, QUEMAN
performs the action requested and either generates a message or an informa-
tion line. OPSER formats the message or information line and displays it on
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the OSC. An example of this interaction between an operator, QUEMAN and
the OPSER program is shown by the STATUS command. (The following
example assumes the operator is running the PLEASE program and the OSC
is the keyboard on which PLEASE is running.)

#/INT #B:8TATUS

COMMAND SENT TO ‘OPSER‘

#

MESSAGE 29 : 10-0CT-78 10:48 AM J0OB:68 DET QUMRUNL1,21
1 SPOOLER(S) ON-LINE -

(25) LP1SPL LP1: FORMS=NORMALS

PLEASE passes the full command line to OPSER and notifies the operator
before it reprints the prompt. OPSER recognizes the text INT as a request to
send unsolicited text to a spooling job. The characters #6 in the command line
are recognized as the number of the destination job to which the text must be
sent. QUEMAN receives the text STATUS, generates a response, and sends
the response back to OPSER. OPSER formats a message and displays it on
the OSC for the operator.

The STATUS command itself is the operator’s method for gaining informa-
tion about jobs which are on line to QUEMAN. QUEMAN’S status printout
tells the number of spooling jobs currently on line and supplies data on each
job (job number within parentheses, receiver identification, physical unit
being spooled, and program default conditions). If the particular spooling job
is processing a request, the data in the printout includes the following infor-
mation about the request: its name, project-programmer number under which
it is queued, and its sequence number. The STATUS command will also tell
you if SPOOLING or QUEUING is disabled.

The NEXT command allows the operator to place a job request at the head of
a queue. Job requests are identified by the name, account, and sequence
number under which the request is queued. This format is described in the
QUE program discussion in the RSTS/E System User’s Guide. A request
moved to the head of a queue will be the next one QUEMAN sends to a
spooling program servicing that queue.

If QUEMAN detects an error in the NEXT command, it generates a message
in the following format:

‘NEXT’ CMD: strind - text

The string is the command typed and text is one of the following phrases:

Text Meaning

ILLEGAL PARAMETERS Only a queue name and request name, separated by an equals
sign, are allowed in NEXT command.

ILLEGAL SYNTAX A space or equals sign is missing.

JOB IN PROCESS The specified job request has already been sent to spooling
program.

MULTIPLE JOB SPECIFIED The specified request name matches two or more jobs in the
queue,

NO MATCH FOR JOB Request name does not match any job in queue.

Operator Services and Spooling  5-19



5-20

5.3.3 QUEMAN Start-Up Procedure

QUEMAN should be started by commands in the system start-up control file
described in Section 3.1. The description here presents suggestions concerning
what QUEMAN commands should be specified in the control file.

The following commands should be used at system start up to start QUEMAN.

/PRIORITY:O
DETACH

The priority is set to 0 because most jobs on RSTS/E run at priority -8 and
QUEMAN, running at priority 0, can more readily process the queue file.*
The DET command is specified because QUEMAN should run detached on

all systems.

Because QUEMAN examines the QUEUE.SYS file when it starts, no need
exists to explicitly initialize the file. If the file contains bad data, QUEMAN
resets all entries to initial states. The INI command, therefore, should be
specified only in situations where you want to explicity initialize the queue
file.

5.3.4 QUEMAN Action Under Various Start-Up Conditions
QUEMAN start-up actions depend on the way QUEMAN last terminated.

When QUEMAN runs after the system manager shuts down operator services
in an orderly fashion through SHUTUP, a normal start-up procedure occurs.
QUEMAN finds that the QUEUE.SYS file was closed properly. The program
performs consistency checking but does not print any messages unless it finds
problems. If the data is consistent, QUEMAN retains all job requests in the
queue file and examines each request for completeness and status. Since
QUEMAN normally starts before any spooling programs, there are no entries
in the on-line spooler table. QUEMAN ensures that this table is clear of
entries.

When QUEMAN starts either after the system crashes or after QUEMAN
itself terminates unexpectedly, it finds the queue file improperly closed and
generates a message to that effect. The program performs consistency check-
ing on the queue file structure and on the data in the QUEUE.SYS file itself,
generates messages telling the results, and re-establishes communication with
all spooling jobs.

5.3.5 QUEMAN Consistency Checking

The QUEUE.SYS file has room for 250 queued requests. QUEMAN creates an
entry for a queued request from an entry in a free list. A request for a line
printer or batch queue requires one entry from the free list. A request queued
with an AFTER date and time, however, requires two entries from the free list
- one for the proper queue and one for the AFTER queue.

*Without the /PRIORITY option, QUEMAN automatically sets its priority to 0. The option
can be explicitly specified to provide a record of what the program does automatically.
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In performing consistency checking on the QUEUE.SYS file, QUEMAN ini-
tializes all entries if it finds one of the following conditions.

1. an entry in the free list is also in a queue or AFTER list
2. the root of the free list is outside the legal range

3. a request queued with an AFTER date and time which has not expired
does not have an entry in the AFTER queue

For other inconsistencies, QUEMAN may either remove a single entry or
perform some related action. If an entry in the AFTER queue has no corre-
sponding entry in a spooling queue, QUEMAN removes the AFTER entry. If
an entry in either an AFTER or spooling queue is not completely set up, the
program removes the entry. (QUEMAN may have terminated while it was
processing the request.) To signal this action, QUEMAN prints a message in
the following format:

%LPn: ‘reqnam’ [nnn,nnn];QUEUED JOB INCOMPLETE - REMOVED FROM QUEUE

If an entry to be killed still remains, QUEMAN removes it and generates text
in the following format:

%LPn: ‘reqnam’ [nnn,nnnl;QUEUED JOB IN ‘KILL’ STATUS - REMOVED FROM
QUEUE

If QUEMAN finds that an entry has been processed (sent to a spooling pro-
gram) but not yet completed, it places the request in a hold status and
generates text in the following format:

%LPn: ‘reqnam’ [nnn,nnn};JOB PREVIOUSLY SENT TO SPOOLER;WILL BE PUT INTO
HOLD STATUS

The requester can remove the job request from hold status.

QUEMAN checks the on-line spooler table in the QUEUE.WRK file for con-
sistency. If the program finds the table empty, it generates the following
message: '

#SPO0OLERS ONLINE=0OSWILL CLEAR TABLE

If the program finds that the count of on-line spooling jobs is larger than the
limit (16), it clears the table and generates the following message:

ONLINE SPDOLER TABLE CORRUPT-WILL CLEAR TABLE

If QUEMAN clears the on-line spooler table but spooling jobs are still run-
ning, the operator must terminate those jobs through OPSER and restart each
spooling program. This action allows QUEMAN to put each spooling job
properly on-line again.

For each spooling program found in the on-line job table, QUEMAN removes
the entry and generates the following message:

‘reurid’ (nn) FOUND ON-LINE-TAKEN OFFLINE
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QUEMAN sends to the job a message requesting that it declare itself on line
to QUEMAN again. The spooling job does not respond to the message while it
is processing a queued request. The answering message indicating that the job
is again on line to QUEMAN does not appear until the job completes the
current request. When QUEMAN receives the on-line declaration from a
spooling job, it generates text in the following format:

‘reurid’ (nn) PUT ONLINE

5.4 Line Printer Spooling Program - SPOOL

The line printer spooling program SPOOL runs without operator intervention

and executes queued requests to transfer disk files to a line printer or termi-

nal. The program consists of three modules: SPOOL, SPLIDL, and SPLRUN.

Each module is compiled and stored in the Spooling Package Library, has a

protection code of <124>, and requires permanent privilege to run. The first m\
module establishes initial conditions on start up and checks initial conditions

upon restart. The second module executes when no job is currently being

printed while the third module is used to print any spooled file. For simplici-

ty, the documentation refers only to one program, SPOOL, which functionally

includes the three modules.

The SPOOL program can run only if the job has permanent privilege and the
OPSER and QUEMAN programs are running. To start SPOOL, type the —~—
following command while logged into the system under a privileged account. '

RUN $SPOOL
SPOOL V7.0 RSTS ¥W7.0 TIME SHARING
#

The SPOOL programs must reside in the Spooling Package Library (SPL) in

executable form. If the system manager tries to invoke a SPOOL program -~
from the SPL account and the program is not in executable form, SPOOL o
prints the following message.

YSPO0OL must be compiled

The message warns the system manager that the program was not executable.
Programs that are executable usually have a .BAC or .TSK extension. After
the message is printed, the system manager must load a compiled version of
the SPOOL program into the Spooling Package Library account and invoke
the program again. The ?SPOOL MUST BE COMPILED message can also
appear if the system manager invokes SPOOL successfully, terminates the
program with a CTRL/C, and then tries to invoke SPOOL from memory by
typing RUN. In the past, the system manager could type RUN then press the
RETURN key to invoke a program that was still in memory. This procedure
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will no longer work. The message, therefore, instructs the system manager to
include the account number of the Spooling Package Library in the RUN
command. For example, RUN $SPOOL and RUN [1,10]SPOOL can be valid
commands but RUN cannot. These restrictions are necessary in order to allow
the Spooling Package to reside on any account in the system rather than only
in account {1,2].

If the account that you log into is not privileged, the system prints the
?PROTECTION VIOLATION and ?PROGRAM LOST-SORRY messages.

If the job has permanent privilege, SPOOL runs and prints its identification
line and the number sign (#) prompt. In response to the prompt, a specifica-
tion in the following form can be given.

lpdical device start up switch(es)

The logical device is the name of the queue and the unit number within
that queue from which this copy of SPOOL takes job requests to execute. This
name ordinarily corresponds to the physical device on which SPOOL
prints the requests; the physical device, however, may be changed by the
/PHYSICAL start up option described in Section 5.4.1.

The logical device name must have the form LPn: or LP: where n is a unit
number from 0 to 7. If the name is LPn:, the spooling job prints only requests
queued either to that explicit unit or to the general spooling queue LP:. If LP:
is specified, this copy of SPOOL prints requests in the printer queue regard-
less of the unit to which they were originally queued.* The logical device
specified as the queue name must be a line printer; the device name given
must not have a logical assignment to some other device.

Any combination of start-up switches described in Section 5.4.1 may be speci-
fied to condition the operation of the SPOOL program. A switch is formed by
a slash (/) character and an option which may take an operand or other
switches.

To guarantee proper forms handling, the system manager must ensure that
the SPOOL program is properly conditioned for the device to which it is
spooling. The system manager does this conditioning by careful use of the
options as discussed in Section 5.4.1.

5.4.1 SPOOL Start-Up Options

Start-up options alter default processing conditions.They can be used to spool
output to a different physical device, to change form information, and to
control job environment. The options are summarized in Table 5-7. The
graphic symbol _ is an underline character and not a space.

*The general spooling queue LP: is useful only on systems having line printers with similar
characteristics.
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Table 5-7: SPOOL Start-Up Options
Option Syntax and Meaning
ASSIGN /ASS{IGN]

Reserves the physical device for this job. Without this option, SPOOL will

retry continually whenever it cannot gain access to the unit and is ready to

print a job.
FORM /FORIMI:name/sws

Defines the current form according to a name (NORMAL is the default

name) and switches as follows:

/ALI[GN] Causes SPOOL to execute a forms alignment pro-
cedure before processing any further queued re-
quests

/DFLENGTH]:nnn Declares the device form length as nnn lines
where nnn is a number from 1 to 127. The length
is that understood by the hardware of the output
device. For example, on a line printer in the U.S.,
the standard length is usually 66 lines per page.

/HEA[DINGS]:n Causes SPOOL to print n (from 0 to 3) heading
burst pages preceding each job request. Unless
/NH accompanies a file specification in the QUE
command, SPOOL also prints n burst pages pre-
ceding each file in a job request. The default
value is 1.

/LENI[GTHI:n Defines length of software form as n lines per page
where n is a number from 1 to 127. If this switch is
not given, 66 lines per page is assumed.

/PAGE_EJECT):yes Indicates that the device to which this copy of
SPOOL directs output has a hardware top of form
capability and that the device interprets the
CHR$(12) CHARACTER as a top of form com-
mand. This condition is the default case for line
printer devices.

/PAGIE_EJECTI:no  Conditions the software to translate a form feed
character CHR$(12%) into the proper number of
line feed characters because the hardware does
not recognize the character as a top of form com-
mand. This condition is the default case for
SPOOL output directed to terminal devices by
the /PHYSICAL option.

/WID[TH]I:n Defines width of the heading burst page as n
characters per line. If this switch is not given, the
default value 132 is used.

LPFORM /LPFIORMI:YES

Indicates that LPFORM characters are interpreted by the system software

for the output device. During normal transfer, the program will pass

LPFORM characters unmodified to the device. This condition is the de-

fault for line printer devices.

/LPFIORMI:NO

Indicates that the system software does not interpret LPFORM characters.

During normal transfer, the program will convert each LPFORM character

to an appropriate number of line feed characters. This condition is the

default for terminal devices.
NOTE
This option affects only jobs queued with the /[LPFORM
switch. The SPOOL program does not automatically invoke
LPFORM processing.

(continued on next page)
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Table 5-7: SPOOL Start-Up Options (Cont.)

Option Syntax and Meaning

NAME /NAMIE}):rcurid

Places the specified identification in the system message receiver table and
in OPSER’s on-line job table. This identification rather than the default
identification is used by the operator in OPSER commands to access this
spooling job. This identification must not be in use by some other job.

PHYSICAL /PHYI[SICALI:dev: :

Uses this device as the physical device for this spooling program. Requests
in the queue specified by the logical device are printed on this device. The
default value is the logical device specified as the queue name.

PRIORITY /PRIIORITY:nnn
Sets the job priority to nnn where nnn is a number from -120 to 120.
Without this option, the priority remains as set by LOGIN.

RUNBURST | /RUN[BURSTI:nnn
Sets the job run burst to nnn where nnn is a number from 1 to 127. Without
this option, the run burst remains as set by LOGIN.

The PHYSICAL option alters the physical device on which queued requests
are printed. For example, requests queued for line printer unit 1 could be
processed on another line printer unit or on a keyboard unit. The actual
device, in any event, differs from the one for which the requests were queued.

The ASSIGN option reserves the actual spooled device to the job. Without
this option, SPOOL will periodically try to gain access to the spooled device
whenever SPOOL is ready to print and another job has ownership of the
device. When SPOOL terminates, it deassigns the device.

The NAME option allows the receiver identification to be different from that
normally assigned by SPOOL. The identification should be from 1 to 6 alpha-
numeric characters and must not currently exist in the system message re-
ceiver table. The identification must not begin with a number because the
operator uses either this identification or a job number to identify a spooling
job.

The FORM option allows the default form information to be altered. Individ-
ual characteristics of the NORMAL form can be altered, a new form with a
different name can be defined, or a forms alignment can be requested. A forms
alignment can be requested by itself or in conjunction with a form alteration.
When a form name other than NORMAL is in effect, user’s queuing
requests must explicitly specify the form name to have files printed with its
characteristics.

To alter the default characteristics of the NORMAL form, the operator can
specify the appropriate auxiliary switches without the /FORM: switch. For
example, to change the number and width of heading burst pages for line
printer unit 0, a specification similar to the following can be given.

LPO:/HEADINGS:2/WIDTH: 80
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Two heading burst pages with a width of 80 characters per line will be printed
for each job request and each file within a request. The width used applies
only to the burst pages, not to the data being printed.

Specifying a form with a name other than NORMAL usually means that the
operator must load special paper in the output device. The /ALIGN switch
with the FORM option requests a forms alignment. The operator will then
have to align the form at system start-up time. A SPOOL interrupt command
with the /ALIGN switch can request a form alignment during time sharing.
Section 5.4.10 describes the forms alignment procedure.

The following message can occur when the line printer queues are empty, but
there exist jobs which have nondefault form names:

NO JOBS WAITING WITH FORMNAME ‘XXXXXX’ FOR SPOOLER ‘LPwn:’
OTHER JOB(S) WAITING.
*#*PLEASE INSPECT QUEUE AND TAKE APPROPRIATE ACTION®**%

The operator should then decide whether or not to use an interruption com-
mand to change the form name so that the other jobs can be queued.

The PAGE_EJECT option determines whether the SPOOL program counts
lines to effect forms control. (The DFLENGTH option can modify the effect of
the PAGE_EJECT option.) A value of NO with the PAGE_EJECT option
indicates that the output device (driver) does not understand a form feed
character; that is, a form feed character does not cause the device to position
itself at top of (paper) form. With NO in effect, SPOOL counts lines to effect
forms control. A value of YES with the PAGE_EJECT option indicates that
the device (driver) translates the form feed character to an appropriate num-
ber of line skips* to place the device at top of form. With YES in effect,
SPOOL need not count lines but may be able to pass all forms control data
unaltered to the device driver. (The DFLENGTH option can modify the effect
of YES.)

If NO is in effect for the PAGE__EJECT option, SPOOL ingores any value
specified in a DFLENGTH option.

The operator should specify /PAGE_EJECT:YES for any terminal device
which has a top of form capability.

SPOOL uses the value specified in the DFLENGTH option only if /PAGE__
EJECT:YES is in effect. The /PAGE_EJECT:YES switch can be in effect
either through default (on a line printer) or by explicit specification (for a
terminal device having the form feed capability). The operator may specify

*SPOOL issues three forms-control characters: 1) form feed (the CHR$(12) character, whose
ASCII value is 12), 2) carriage return (the CHR$(13) character which is used for overprinting),
and 3) line feed (the CHR$(10) character). No other forms-control characters are used.
SPOOL has no provisions for changing or extending the set of control characters for any
special device(s).

The terms line feed and line skip are not synonymous. Line feed refers only to the CHR$(10)
character which either SPOOL or the device driver sends to a device. Line skip refers to the
movement of paper which the device itself effects.

Operator Services and Spooling



the DFLENGTH option either at start-up time in a SPOOL start up switch or
during processing in a FORM interrupt command. For, proper formatting, the
DFLENGTH value must be the maximum number of lines which the output
device skips when it receives a form feed command. This number of lines is
called the device form length. This number may differ from the length of the
paper form being used.

Different devices have different form lengths. Three examples can show how
the device form lengths vary. First, the LA180 devicé has a switch labelled
Length of Form which has settings for 4, 8.5, and 11 inches. These settings
correspond to 24, 51, and 66 lines per form. (The number of lines per form
given for each setting assumes the standard 6 lines per inch on the LA180.) If,
when starting the spooling job, the operator sets the switch on the LA180 to

.5 inches, he should also specify the DFLENGTH option with a value of 51.
If, at some later time, the operator changes the setting on the LA180 to 4
inches, he should also specify a new DFLENGTH option with a value of 24 in
a FORM interrupt command to the spooling job.

Second, many line printers have only one form length. If the hardware length
is 66, the value in the DFLENGTH option should be 66. (The default SPOOL
uses in absence of the option is 66.) If the hardware form length is 51, the
operator should specify the value 51 with the option when he starts the
spooling job.

Third, some printing devices have an adjustable top of form. On these devic-
es, the operator can adjust the device to execute an arbitrary number of line
skips when it receives a form feed character. This adjustment is most often on
terminal-type devices with high-quality print characteristics. Whenever the
operator resets the top of form for this type of device, he should also specify
the DFLENGTH and LENGTH options with the new form length informa-
tion. The operator should also request a forms alignment for each new form.

The effect the DFLENGTH option has on the SPOOL program differs for line
printers and terminal devices.*

For a line printer, the DFLENGTH value affects only the procedure SPOOL
invokes when it receives an ABORT command while it is processing a job
request. If the DFLENGTH value equals the current length of paper form, the
program issues a form feed character to position the device at the top of the
next form. If the values are not equal, the program automatically invokes the
forms alignment procedure to re-establish the top of form position.

The automatic forms alignment procedure requires operator action to align
the form and to respond to requests SPOOL makes. Such action is necessary
only when the program has no way to ascertain where the top of form lies after
an ABORT operation.

*A line printer is a device whose interface to the computer is through a line printer controller
and whose designation is in the form LPn:. A terminal is a device whose interface to the
computer is through a keyboard line and whose designation is in the form KBn:. This distinc-
tion is critical because some devices such as the LLA180 are called printers but may be con-
nected to the computer through a keyboard line.
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For a terminal, the DFLENGTH value controls the way SPOOL keeps its

place on a form and the way the operator handles recovery procedures. If the -
value of the PAGE EJECT option is YES, the equality of the device form T
length and the paper form length is important. If the device form length and

paper form length values are not equal, the SPOOL program counts lines to

maintain a record of its position on a form and issues an appropriate number

of line feed characters to simulate form feed. If these values are equal, SPOOL

does not count lines and simply sends a form feed character to position the

paper at top of form.

If the value in effect for DFLENGTH does not correctly match the setting of
the hardware device, two undesirable conditions exist. First, SPOOL must
incur the overhead of counting lines. Second, forms alignment may be lost
during processing. For these reasons, DIGITAL highly recommends that the
operator supply a new value of DFLENGTH whenever he changes the hard-
ware setting on the device.

5.4.2 Line Printer Spooling -~

If the physical device specified at start-up time is a line printer unit, SPOOL
applies the following default values:

Switch Result
/DFLENGTH:66 The device form length is 66 unless otherwise specified. If the sys-
tem manager has patched the monitor to apply a different default -~

form length, he must always specify the correct value in a
DFLENGTH option.

/FORM:NORMAL The values shown are used as the form definition,
/HEADINGS:1
/LENGTH:66
/WIDTH:132
/LPFORM:YES For any line printer, spool assumes that the device driver properly
processes the special LPFORM characters (refer to the RSTS/E
Programming Manual). ~,

/PAGE_EJECT.YES For any line printer, SPOOL assumes that the device driver prop-
erly processes top of form characters.

5.4.3 Keyboard Spooling

If the physical device specified at start up is a keyboard device, SPOOL
applies the following default values:

Switch Result
/DFLENGTH:66 DFLENGTH has no effect unless PAGE_EJECT is explicitly
specified as YES.
/FORM:NORMAL The values shown are used as the form definition.
/HEADINGS:1 .
/LENGTH:66 A,
/WIDTH:132 ‘ i
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/LPFORM:NO The terminal driver does not process LPFORM characters. For any
file which contains LPFORM characters, SPOOL simulates the
LPFORM effect by issuing line feed characters.

/PAGE_EJECT:NO Most terminals do not have a hardware top of form capability.
SPOOL simulates top of form by issuing the correct number of line
feed characters.

For terminals which do have a hardware top of form capability, the value of
PAGE_EJECT should be YES. The value for DFLENGTH should reflect the
actual device form length as discussed in Section 5.4.1.

For terminals with the hardware top of form capability, the system manager
should set the proper characteristic of the device which accepts and processes
a form feed. The TTYSET command SET KBn:;FORM (where n is the key-
board number of the terminal to which SPOOL directs output) performs this

action.

5.4.4 Start-Up Error Processing

An error in the response to the prompt causes SPOOL to print a message and
the unparsed command line in the following format.

7ERROR MESSAGE
unparsed command line

The unparsed command line is the righthand part of the response beginning
at the element causing the error. The messages possible are summarized in
Table 5-8.

Table 5-8: SPOOL Syntax Error Messages

Message and Meaning

PCAN'T PARSE REMAINING STRING
Something illegal or undefined was found in the command line. An
undefined switch or missing slash (/) character causes this error.

PDUPLICATE SWITCH
Two occurrences of the same switch were found in the command line.

TILLEGAL LOGICAL DEVICE
The logical device specified was not in the form LP: or LPn: (where n is

a number from 0 to 7).

PILLEGAL OPERAND
An illegal operand was found in an option or switch. For example,
specifying nonnumeric characters in a switch which requires a number
(/WIDTH:n) generates this error.

TILLEGAL PHYSICAL DEVICE
The device specified in the PHYSICAL option is not a line printer or

keyboard device.

TMISSING OPERAND
A switch requiring an operand was specified without one. For example,
if a receiver identification is missing from the NAME option, this error

is generated.
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If SPOOL encounters no syntax errors in the response, it begins setting initial
conditions. Errors in this phase are reported by printing a message in the
following format.

ERROR IN SOME OPERATION — RESTARTING
error message

The program reprints its identification line and the prompt.

An error message 71DUPLICATE RECEIVER ID means that the receiver iden-
tification, either the default one or the one specified in a NAME option, is
already defined for another job. The operator should type the command line
again and specify a unique receiver identification in the NAME option.

The message "NO ROOM IN RECEIVER TABLE means that a small buffer
is not available to allow SPOOL to declare itself a receiving job. A later retry
with the same command line should succeed.

The message *****OPSER HUNG***** or *****QUEMAN HUNG?* ****
means that SPOOL attempted to send a message to that program and failed.
Either the named program does not have an entry in the system message
receiver table or the program is not processing its messages and its message
limit has been reached. The operator must ascertain the cause of the problem
and restart the named program.

5.4.5 SPOOL interrupt Commands

The operator communicates with a SPOOL job by means of interrupt com-
mands sent through the operator services program OPSER. These commands
are summarized in Table 5-9. Note that any responses to an INTERRUPT
command are displayed on the Operator Services Console.

Table 5-9: SPOOL Interrupt Commands

Command and Syntax Meaning

ABOI[RTI Immediately terminates the current process and removes the
request from the queue.

CONITINUE] Wakes up the spooling job to continue processing after a
PAUSE command.

END Closes out processing upon completing the current request, after
which the spooling program must be rerun to process further
requests.

FORIM]aAname/sws Changes the current output form to one identified by name and

defined by sws options. Options change current form character-
istics; those characteristics not changed by an option remain at
their current definitions. See the start-up option FORM de-
scription for the allowable options. Alignment is done only if the
/ALIGN switch is included.
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Table 5-9: SPOOL Interrupt Commands (Cont.)

Command and Syntax Meaning
4

FOR[M] Displays characteristics of the current form if no name or op-
tions are in the command.

FOR[MI]A/ALIGN Requests a forms alignment procedure for the current form.

LAS[T] Prints the most recent message generated by the spooling job.

OFF[LINE)] Immediately terminates all procéssing by this spooling job
(same as ABORT followed by END).

PAUISE] Places the spooling job in a sleep state, during which it will
respond to most commands and resume normal processing in
response to a CONTINUE command.*

REQIUE] Stops processing the current request and replaces the request in
the queue so that processing will later resume at the terminat-
ing point.

RESITART] Reprints the current copy of a file from the beginning, including
heading burst pages.

RESITARTIAJOB Reprints the current iteration of the job, including heading
burst pages.

RESI[TART):n Reprints the current copy of the file starting at page n. If n is 0,
restarts from the beginning of the file but omits the heading
burst pages.

STA[TUS] Prints a status report for the spooling job.

*Note that processing continues if any job modification command such as ABORT or

- REQUE is sent.

5.4.6 SPOOL Start-Up Examples

This section shows four examples of the start-up procedure.These examples
represent typical cases.

5.4.6.1 Line Printer Start Up with All Defaults — In response to the program’s
prompt, the operator types simply a queue name as shown in the following
sample:

#L PO

If SPOOL encounters no errors, it prints the following message:

DETACHING ...
SPOOL detaches itself and leaves the terminal logged off the system.
The following are the characteristics of this copy of SPOOL:

1. The program prints only job requests which were queued to line printer
unit 0 with a form name of NORMAL or queued to the general line printer
queue with a form name of NORMAL.
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2. The program prints on line printer unit 0.

3. The program prints one heading burst page before each job and, unless a
file is queued with /NH, prints one heading burst page before each file.
The width of the burst page is 132 columns, and the form length is 66
lines.

4. The program assumes that the device driver handles LPFORM charac-
ters.

5. The program assumes that the device form length is 66 lines.

6. The run burst and priority of SPOOL are those in effect when the job
starts.

7. When the program receives a job from QUEMAN, it attempts to assign
the printer. If the assignment fails, the program retries periodically until it
succeeds. When finished processing a job request, the program deassigns
the device.

The operator may later change all form characteristics (name, length, width,
device form length, and headings count) through appropriate interrupt
commands.

5.4.6.2 Line Printer Start Up with Narrow Width — In response to the prompt,
the operator types the following command line:

*LP1:/FORM:NARROW/WIDTH:B0/RUNBURST:12/ASSIGN

The following characteristics of this copy of SPOOL result.

1. The program prints only jobs queued with a form name of NARROW and
queued to either the unit 1 or general line printer queue.

2. The program prints on the line printer 1 device.

w

The program prints one heading page of width 80 columns; form length is
66.

The program assumes the device handles top of form.
The program assumes the device driver handles LPFORM characters.

The program assumes the device form length is 66.

N ok

The priority of the job remains unchanged. The program sets the run burst
to 12.

8. The program does not begin spooling until it can assign line printer unit 1
and does not deassign the device until it terminates.

In this example, the assumption is that line printer unit 1 is a relatively slow
device and that the SPOOL program can generate output data for this unit
faster than the device can print. Optimal use of the device results if the unit
keeps running at full speed for the entire job request it is printing.
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To effect optimal use, it is sometimes necessary to raise either the priority or
run burst of the SPOOL program. The priority of a job generally affects how
often it runs whereas the run burst affects the length of time the job runs once
it starts running. Since the SPOOL program is usually I/O bound and waiting
for the device to complete printing, there is little reason for it to run more
often. Changing the priority is usually unnecessary and ineffective. Changing

‘the run burst, however, may improve processing.

When SPOOL starts executing, it remains in the run state until one of the
following events occurs:

1. The job’s run burst expires. That is, the job actually executes for its full
run burst. '

2. The job requests some type of I/O and the system cannot immediately
satisfy the request.

For the spooling program, the second event is much more likely because the
system buffers only a fixed amount of data before it refuses to satisfy further
requests for output. When the refusal occurs, the system activates another job
and the spooler must wait until the system sends at least some of the already
buffered data to the output device. (This wait condition shows as an LP or TT
STATE on a SYSTAT listing.)

As long as the buffers for the device are never completely emptied, the system
keeps the device running at or near full speed. To a certain point, raising the
spooling job’s run burst makes it more likely that the job will continue run-
ning until it completely fills the buffers for its output device. After a certain
point, raising the run burst has little benefit because the job can run only
until the buffers are full. Conversely, decreasing the run burst causes the
system to deactivate the program before the buffers are full. There is more
likelihood that the printer can empty the buffers before the system reactivates
the job.

If a spooling job spends a significant time in the RN state while it is actually
printing, the run burst is too low. DIGITAL recommends that the system
manager raise the run burst to a value at which the job spends most of its time
in an output wait state.

5.4.6.3 Keyboard Start Up on an LA36 — For this example, the assumption is
that keyboard unit 5 is an LA36 terminal. To the prompt, the operator should
type a command line shown in the following example:

#LP2:/PHYSICAL:KBS: /HEADINGS:0/AGBIGN

The following are the characteristics of this copy of SPOOL:

1. The program prints only jobs queued with a form name of NORMAL and
queued to the unit 2 or the general line printer queue.

2. The program prints on keyboard unit 5.
3. The program prints no heading burst pages. The form length is 66.

Operator Services and Spooling  5-33



4. The program assumes that keyboard unit 5 does not handle top of form,
and, therefore, it counts lines as it prints them to simulate top of form. -

5. The program assumes the device driver does not handle LPFORM charac-
ters and, therefore, it simulates LPFORM with line feeds.

6. The run burst and priority remain unchanged.

7. The program assigns keyboard unit 5 at start up and keeps it assigned
until it terminates.

Since the LA36 is a slow device, processing is not slowed any further with
burst pages. The /HEADINGS:0 switch suppresses printing of burst pages.

To retain any forms alignment on the LA36, the device is permanently as-
signed to the spooling job. This assignment prevents any other job from using
the device and leaving the carriage at a position other than the top of form
position. When the spooler starts processing a request, it must assume that
the device is at its top of form postion because the program has no way to -
force the device to advance to some known position. If the form is not aligned '
properly when SPOOL starts the output, the entire output will be misaligned.

5.4.6.4 Keyboard Start Up on an LA180 — For this example, keyboard unit 2 is
a serial LA180 DECprinter. This terminal has a hardware top of form capabil-
ity and obeys the XON/XOFF synchronization protocol. Also, the form length
selector switch on the terminal is set to 8.5 inches (51 lines per form) and the -~
paper form is also 51 lines per page. T

In response to the prompt, the operator should type a command line as shown
in the following example. ‘

#LP3:/PHYSICAL:KB2:/PAGE_EJECT:YES/DFLENGTH:51/LENGTH:51~
MORE > /WIDTH:40/FORM:SPECIAL

The following are the characteristics of the SPOOL copy:

1. The program prints only requests queued with a form name of SPECIAL -
and queued to either the unit 3 or the general line printer queue.

2. The program prints on keyboard unit 2.

3. The program prints one heading page with a width of 40 columns. The
form length is 51 lines.

4. The program assumes the device handles top of form.

5. The program assumes that the device driver does not handle LPFORM
characters. The program therefore simulates LPFORM with line feeds.

6. The run burst and priority remain unchanged.

7. The program assigns the keyboard before it prints each request and deas-
signs it after printing the request.
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Since the LA180 is a much faster device than the LA36, SPOOL can print a
small number of burst pages to simplify distinguishing jobs and files. With a
width of 40, the burst page size is at its minimum. Since the paper form
length and the device form length are equal, SPOOL can position the device
to top of paper form by issuing a form feed character. Since the program can
position to top of form, it need not keep the unit assigned. The ASSIGN
option, therefore, does not appear in the example. If the paper form length did
not equal the hardware setting, however, SPOOL should keep the device
assigned to preserve the top of form position.

5.4.7 Recovery from Line Printer Errors

Control of error handling in SPOOL is by interaction between the spooling job
and the OPSER program. For example, if the paper runs out or jams, SPOOL
encounters the ?DEVICE HUNG OR WRITE LOCKED error, discontinues
processing, and sends OPSER a message. OPSER generates a message for the
operator in the following manner.

MESSAGE 3 : 28-0CT-78 04:33 PM JOB:21 DET SPLRUNLC1.,1001]
LPO ¢ HUNG - JOB: [220,40]JUSER1
(PUT DEVICE ONLINE TO CONTINUE)

The message tells the operator that the spooling job for line printer unit 0 has
a problem and that the device needs to be made ready again before processing
can continue.

For a SPOOL program servicing a line printer, certain errors are possibly self-
correcting. This self-correction exists because the device handler for the line
printer tests the ready status of an off line unit every 10 seconds. If the
operator removes the cause of the error (for examj?le, fixes a paper jam) and
puts the line printer on line again, the software detects the ready status and
continues printing buffered characters. The SPOOL program finds that the
error condition is cleared and continues processing.

If a special form is being processed and SPOOL ericounters an error, SPOOL
may request the operator to realign the forms before it continues processing on
its own.

If the operator can not correct the error or wishes to perform some other
operation, the spooled device may be left off line, This action prevents the
software from restarting printing before the program processes an operator
request. The INTERRUPT command is used w1tH the proper text to access
the spooling job.

SPOOL allows the operator several ways to control the restart of a queued
request. The RESTART command can restart the current copy of a queued
request (RESTART JOB), restart the current copy of a file in a queued
request (RESTART), or restart the current copy of a file at a specific page
(RESTART:nnn). The REQUE command can re-enter the current job in the
queue for later processing. Upon receiving a RESTART command, the pro-
gram waits for any currently buffered data to be printed before actually
restarting.
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The REQUE command causes SPOOL to remember the point at which pro-

cessing was interrupted. Upon resuming the requeued request, SPOOL scans

for the page on which processing terminated and continues printing at the -
start of that page. An error may occur if a user modifies the requeued request '
before SPOOL can resume the printing.

If the operator responds to an error condition with an ABORT command
which terminates the job, SPOOL clears the output buffers on the line printer
unit. If the device is a terminal, any buffered data is printed. The program
then issues the termination message.

Before terminating a queued request, the SPOOL program ensures that all
buffers have been emptied successfully.

5.4.8 Line Printer Output

SPOOL generates job header and file header burst pages to identify print T
requests and files within a print request. Both types of header page contain
identification and general accounting information.

The identification consists of large, easily readable, block letters created from
the character generation file CHARS.QUE. The job identification contains
the account number of the user requesting the job and the name of the job. If
no job name appeared in the QUE command, SPOOL prints the name of the
first file in the request as the job name. The file identification shows the name ~
and extension of the file.

General accounting information for the job header is on the burst page and is
offset from the identification by two rows of special characters. The account-
ing information contains five lines of data. The first line consists of job name,
current date, current time of day, and the requester’s account number. The
second line comprises the date and time of day of the request and the device
for which the request was queued. The third line gives the system name. The
fourth line gives the QUE options used to process the request. The fifth line
gives the job copy number.

The accounting information for the file header burst page appears below the
identification and is framed, above and below, by two rows of special charac-
ters. The first line of information gives the job name used when SPOOL
printed the file and shows the current date, time of day, and account as the
job header burst page does. The second line gives the copy number, the QUE
options used on the file, and the complete specification of the file. The third
line gives the record type and carriage control format used to print the file.

If SPOOL does not print the file because of an error, file header identification
and accounting information is replaced by an error message framed above and

below by five rows of special characters. The error message is standard
RSTS/E error text.

5-36  Operator Services and Spooling




5.4.9 Error Messages During User Output

Errors SPOOL encounters during printing are reported in the line printer
output. SPOOL differentiates the error message from requested output by
framing the text within five rows of special characters. Table 5-10 shows the
possible error texts and related meanings.

Table 5-10: SPOOL Error Text in User Requested Output

Text and Meaning

PCAN'T FIND FILE OR ACCOUNT
The related file was deleted between the time it was queued and the
time SPOOL tried to print it.

PFILE RESTART REQUESTED ON PAGE n
The operator requested a restart at the indicated page or placed the job
request back in the queue with the REQUE command. If the operator
restarted the job request, SPOOL scans the file to find the correct page
and continues printing on a new page following the message. If the
operator requeued the job, this message appears when SPOOL restarts
the job.

?J0B ABORTED
Either the operator terminated the job request with an ABORT com-
mand or the K command of the QUE program was issued while the job
was being printed.

*J0B ABORTED BECAUSE OF FILE ERROR(S)
Errors in some file in the job prevented SPOOL from printing the re-
mainder of this job.

*J0B REQUED AT PAGE n
The operator placed this job request back in the queue with the REQUE
command. SPOOL later continues the job request with a new header
burst page and the text FILE RESTART REQUESTED ON PAGE n
where n is the same page number shown in the REQUE message.

error text
SPOOL encountered the RSTS/E error shown, aborted processing the
request, and cleared the request from the queue.

5.4.10 Changing and Aligning Forms

The FORM command can do the following operations: 1) inform the spooler of
a change in form on its device, 2) request an alignment operation on the
device, or 3) display information about the current form. Options with the
command specify the new form definition and request alignment. The com-
mand may request alignment when a new form is specified.
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To request a form change, the operator sends the FORM command with the

form name and the options to define the form, to the related spooling job. If

an alignment is desired for the current form, the /ALIGN option may be -
included with the FORM command. The SPOOL program does not recognize

the form change request until it becomes idle. If it is processing a queued

request, it completes the processing before it performs the forms change. (To

make the change immediately, request that SPOOL requeue the current

request. The program requeues the request and becomes idle.)

To perform only an alignment, specify the FORM command without any form
name and with only the /ALIGN switch. Again, the command takes effect
only when SPOOL becomes idle. The program performs the following actions:

1. prints characters to delineate left and right margins and prints, centered
on the same line, the text TOP OF FORM.

2. generates characters to position the paper on the last line of the form.

3. prints characters to delineate the left and right margins, and prints, cen- -~
tered on the same line, the text END OF FORM. '

4. positions the paper at top of the next form.

SPOOL generates an action request and awaits a response. The operator may

inspect the alignment and type one of two responses to the action request. If

the alignment is not correct, the hardware can be adjusted and the response

RETRY can be sent back to the spooler. In response to RETRY, the spooler -~
redoes steps 1 through 4 and generates another action request. When the .
alignment is accurate, the operator can send the text GO as a response to the

action request. The spooler returns to normal processing.

Whenever SPOOL processes any FORM command, it sends a message to the

operator indicating the new form characteristics in effect. In any FORM com-

mand, only those options specified in the command change the form charac-

teristics. Thus, if the operator sends a FORM command alone, without either

a form name or any options, the spooler displays the characteristics of the -~
current form on the Operator Services Console (OSC).

5.5 Batch Processor Program - BATCH

The BATCH system program runs without user intervention and executes
files of standardized commands queued for either a specific or the general
batch processor. The program consists of four modules: BATCH, BATIDL,
BATDEC, and BATRUN. Each module is compiled and stored in the Spool-
ing Package Library, has a protection code of <124>, and requires permanent
privilege to run. The first module sets initial conditions for batch processing
and the second module checks status when no requests are being handled. The
third module decodes and performs error checking on control files. The fourth
module executes the decoded batch commands.
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To run BATCH, type the following command while logged into the system
under a privileged account,.

RUN $BATCH
BATCH V7.0 RSTS V7.0 TIME SHARING
#

The BATCH programs must reside in the Spooling Package Library (SPL) in
executable form. If the system manager tries to invoke a BATCH program
from the SPL account and the program is not in executable form, BATCH
prints the following message.

T"BATCH must be compiled

The message warns the system manager that the program was not executable.
Programs that are executable usually have a .BAC or .TSK extension. After
the message is printed, the system manager must load a compiled version of
the BATCH program into the Spooling Package Library account and invoke
the program again. The ’BATCH MUST BE COMBILED message can also
appear if the system manager invokes BATCH successfully, terminates the
program with a CTRL/C, and then tries to invoke BATCH from memory by
typing RUN. In the past, the system manager could type RUN then press the
RETURN key to invoke a program that was still in memory. This procedure
will no longer work. The message, therefore, instructs the system manager to
include the account number of the Spooling Package Library in the RUN
command. For example, RUN $BATCH and RUN [1,10]BATCH can be valid
commands but RUN cannot. These restrictions are necessary in order to allow
the Spooling Package to reside on any account in the system rather than only
in account [1,2].

If the account that you log into is not privileged, the system prints the
?PROTECTION VIOLATION and ?PROGRAM LOST-SORRY messages.

If the job has permanent privilege, BATCH runs and prints its identification
line and the number sign (#) prompt. In response to the prompt, a specifica-
tion in the following form can be given.

logical device:/start up switch(es)

The logical device is the name of the queue and the unit number within
that queue from which this copy of BATCH takes job requests. This name
does not specify the pseudo keyboard on which BATCH executes requests. The
PHYSICAL start-up option described in Section 5.5.1 can specify the pseudo
keyboard unit on which BATCH executes. The logical name must have the
form BA: or BAn: where n is a unit number from 0 t6 7. If BAn: is specified,
the batch processor executes requests queued either to that explicit unit or the
general batch queue BA:. If BA: is specified, the program executes job re-
quests in the batch queue regardless of the unit to which they are queued.*

*The general spooling queue is useful only on systems with batch processors running with the
same default conditions.
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The logical device specified as the queue name must be a batch processor; the
device name given must not have a logical assignment to some other device.

If only a queue name is given in response to the prompt and BATCH en-
counters no errors, the program establishes default processing conditions,
prints the DETACHING message, and detaches itself from the terminal.

BATCH forms the default receiver identification from the queue name. Other
default conditions established by BATCH are shown in the following list.

1. BATCH tolerates no errors and terminates any queued request encounter-
ing a fatal or warning error.

2. User log files are queued to the system default line printer with deletion
specified.

3. The run burst remains unchanged.

4, The priority remains unchanged.

At start up, BATCH performs the same error checking and processing SPOOL
performs. Refer to Section 5.4.4 for the description of SPOOL start-up error
processing.

5.5.1 BATCH Start-Up Options

Options can be included with the BATCH processor designator to specialize
operations. These options are in the form of switches summarized in
Table 5-11.

Table 5-11: BATCH Start-Up Options

Option Syntax and Meaning
ASSIGN /ASSIIGN]
Reserves a pseudo keyboard device to this job.
ERROR /ERR[ORI:severity

Sets the error severity default for this processor such that errors of that
severity will be tolerated and queued requests having that or lesser severity
will complete.

/ERRIOR|:FATIAL]

Tolerates all errors.

/ERRIOR]:WARINING]
Tolerates only warning errors.

/ERRIOR:NONIE]
Tolerates no errors (fatal and warning errors terminate queued requests).
This is the default severity.

DELETE /DELIETE]
Deletes user log files after printing. This is the default condition unless the
NODELETE option is specified.

(continued on next page)
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Table 5-11:

BATCH Start-Up Options (Cont.)

Option

Syntax and Meaning

NAME

NODELETE

NOQUEUE

PHYSICAL

PRIORITY

QUEUE

RUNBURST

/NAMIEl:revrid

Places, in the system message receiver table, the specified receiver identifi-
cation for this job instead of the default identification. The default for a
batch processor is BAnSPL for specific processors and BASPL for the gen-
eral processor.

/NODELIETE]

Does not delete user log files after printing. Without this option, all log files
are deleted. Requester may override this option by /NOQUE in the $JOB
command.

/NOQUEI[UE]

Does not queue user log files for printing. Without this option, all log files
are queued without a queue name and with deletion unless changed by the
/QUEUE and /DELETE switches. Requesters can not override this option.

/PHY([SICAL]:dev:
Uses the pseudo keyboard (for example, PK1:) as the device on which this
processor will execute user batch jobs. ‘

/PRI[ORITY]:nnn
Sets the job priority of BATCH to nnn where nnn is a number from -120 to
120. Without this option, the priority remains unchanged.

/QUE[UE!:(quenam)]

Queues all user log files to the specified spooling queue (LPO: through
LP7:) rather than to the general print queue. If no queue name is specified,
all jobs are queued to the general print queue. Files are deleted after print-
ing. Requesters may override queuing by the /NOQUE switch in the $JOB
command. Deletion of the files by the SPOOL program may be overridden
by including /NODELETE as a start-up switch.

/RUNBURSTI:nnn
Sets the job run burst of BATCH to nnn where nnn is a number from 1 to
127. Without this option, the run burst remains unchanged.

5.5.2 BATCH Iinterrupt Commands

The operator communicates with a BATCH processor by means of interrupt
commands sent through the operator services program OPSER. These
commands are summarized in Table 5-12. Note that any responses to an
INTERRUPT command are displayed on the Operator Services Console.

Table 5-12: BATCH Interrupt Commands

Command and Syntax Meaning

ABOIRT]

CONI[TINUE]

Immediately terminates the current process and removes the
request from the queue.

Wakes up the batch processor to continue normal processing
after either a PAUSE command or after a user request for oper-
ator action (for example, in the SMESSAGE/WAIT command).

(continued on next page)
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Table 5-12: BATCH Interrupt Commands (Cont.)

Command and Syntax Meaning

END Terminates processing upon completing the current request, af-
ter which the batch processor must be rerun to process further
requests.

LASIT] Prints the most recent message generated by this batch
processor.

NOTICE] text Inserts the specified text in the user log file and precedes it with
the heading NOTICE FROM OPERATOR.

OFF{LINE] Immediately terminates all processing by this batch processor
(same as END followed by ABORT).

PAUSE PAUISE] Places the batch processor in a sleep state, during
which it will respond to most commands and resume normal
processing in response to a CONTINUE command.

STA[TUS] Prints a status report for this batch processor.

5.5.3 BATCH Start-Up Procedure

BATCH is most conveniently started by commands in the system start-up
control file described in Section 3.1.

5.5.4 Operator Action Requests from Batch

The BATCH program, in processing certain commands in a user command
file, generates requests for operator action. These requests come through
OPSER as action requests which require some operator action and a typed
answer before the BATCH processor continues processing. These action re-
quests result from commands requiring the operator either to mount and
dismount volumes or to respond to a special message with which a stall is
involved. An action request is answered by the ANSWER command through
OPSER.

On a mount request from BATCH, the operator is requested to mount a
device by an action request with text in the following format:

MOUNT xx:‘logical id’/‘vid’/WRITE/NOWRITE/DEN:nn/PAR:nn
DEVICE?

If a specific volume is involved, its identification appears as text replacing
‘vid’. This text is the visual identification used to distinguish the volume. The
specific device type is given by xx: from one of those shown in Table 5-13.

If a specific volume is indicated in the text of the action request, the operator
should mount the medium on a free unit of the device type specified by xx:. If
a volume is not involved, the operator should ensure that a unit of the type
specified by xx: is ready and online to the system.

When the unit is ready, the operator must type the device specification (de-
vice type and unit number with a colon) as text in the ANSWER command
for that action request number. BATCH assigns that unit and continues pro-
cessing the user’s queued request.
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Table 5-13: BATCH Device Type Designators

Designator Meaning
CD Either the CD11 punched card rea;der or
the CM11 marked sense card reader
CR CR11 high speed punched card reader
DB RP04, RP05 or RP06 disk pack drive

DK RKO05 or RKOGF disk cartridge driye
DM RKO06 disk cartridge drive
DL RLO01/RLO02 disk pack drive

DP RP02 or RP03 disk pack drive

DR RMO03 disk pack drive

DT TU56 DECtape drive

DX RX01/RX02 floppy disk drive

LP Any line printer

MM TU16, TE16, TU45, or TU77 magnetic
tape drive

MS TS04 magnetic tape drive

MT Any magnetic tape drive

PP High speed paper tape punch

PR High speed paper tape reader

TT Any keyboard line

When BATCH is done with the device, it generates an action request
to dismount the volume or device. If the request involves a volume, the opera-
tor should remove the volume from the device specified and place the unit off
line. To continue the BATCH processing, the operator should type the
CONTINUE command as text in the ANSWER command to OPSER for that
action request number. This response tells BATCH to deassign the unit and
to continue processing.

5.6 Operator Communication Program — PLEASE

The PLEASE program communicates directly with the operator services pro-
gram OPSER and, when OPSER is not running, sends text to the system
console terminal (KBO0:). The program PLEASE is compiled and stored in the
system library account [1,2] with protection code of <232>. PLEASE requires
privilege to execute, and the protection code allows all users to run it. The
system manager can restrict use of PLEASE to permanently privileged users
by changing the protection code to <124>.

Operators may run PLEASE to send commands to OPSER. Users who are not
valid operators may run PLEASE to send text to the operator services console.
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5.6.1 Running and Terminating PLEASE

PLEASE runs at any terminal logged into the system. The following com-
mand starts PLEASE.

RUN $PLEASE

PLEASE V7.0 RSTS V7.0 TIME SHARING
#

PLEASE prints its identification line and the number sign (#) character as a
prompt to indicate it is ready to accept text.

PLEASE accepts one line of text terminated with the RETURN key. A line of

text exceeding the maximum length causes the program to print the LINE

TOO LONG error message and reprint the prompt. If the first character of

text is not a slash (/) character, PLEASE attempts to send the text as a
message to OPSER. Should the first character of text be a slash, PLEASE
attempts to send the text as a command to OPSER. To signal the user that ’ﬂ\
the message or command is being sent to OPSER, PLEASE prints one of the
following messages.

MESSAGE SENT TO ‘OPSER’

or

COMMAND SENT TO ‘OPSER’

The program reprints the prompt, after which another line of text may be
typed. Typing CTRL/Z or CTRL/C in response to the prompt terminates the
program.

When OPSER is not active, PLEASE broadcasts messages on the system
console terminal but does not send commands. In these situations, the pro-
gram notifies the user with one of two messages as follows.

%/0PSER‘ NOT ACTIVE - MESSAGE BROADCAST TO KBO: g!!g
or
%‘0PSER’ NOT ACTIVE - COMMAND NOT SENT

The message printed on keyboard unit 0 is preceded by the text %MSG FOR
’OPSER’ BUT ITS NOT ACTIVE..

5.6.2 OPSER Commands through PLEASE

Any privileged user or valid operator can communicate with OPSER and with
jobs on line to OPSER by typing a command through PLEASE. The user
denotes an OPSER command by typing the slash (/) character as the first
character in the line of text. The commands are summarized in Table 5-14. PN
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Table 5-14: PLEASE Commands to OPSER

Command Summary

/ANSAmsgnumber:text Responds to an action request.

/CHAAKBN: Changes operator services console to keyboard unit n.

/DELAmsgnumber Deletes outstanding action request.

/DELA#nn:n Deletes n oldest action requests for job number #n.

/DET Detaches OPSER from the OSC.

/EXI Terminates OPSER.

/INTArcvrid:text Sends unsolicited text to on-line job.

/LISAJO Prints on-line job table.

/LISAOP Prints valid operator table.

/LOGAafile ; msglevel Creates log file and sets message level.

/LOGA;msglevel Changes message level of current log file.

/LOG Closes current log file and stops recording.

/MESAmsglevel Sets message level for OSC.

/OPEAKBn:[nnn,nnn] Adds keyboard and account combination to valid operator
table.

/OPEA-KBn:[nnn,nnn]} Removes keyboard and account combination from valid opera-
tor table.

/RETAmsgnumber Prints associated message.

/RETAm:n Prints oldest m action requests for job number #n.

When OPSER receives a command from PLEASE, it ensures that the user’s
keyboard and account numbers are present in the valid operator table. If the
user is not a valid operator, OPSER broadcasts the error message 2INVALID
OPER on the originating terminal.

Commands sent by a valid operator can be executed by OPSER itself or by a
program on line to OPSER. If OPSER itself executes the command, any
response from the command is broadcast on the originating terminal. For
example, because OPSER itself processes the LIST JOBS command, the on-
line job list generated appears on the originating terminal. An INTERRUPT
command, however, passes text to another program. Any response from the
other program is displayed on the OSC and not on the originating terminal.
To see a message or response from an /INTERRUPT command, the operator
should change the OSC to the current keyboard (the line on which PLEASE is
running) before transmitting the command. Action requests and messages
(responses to commands or text sent to OPSER) are displayed only if the
currently set message level allows.

5.6.3 PLEASE as a CCL Command

If the system manager installs PLEASE as a CCL command, the operator can
type PLEASE followed by a text line to send commands to OPSER. PLE is
the standard abbreviation for the CCL command.
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5.7 Terminating Operator Services and Spooling

Usually the system manager terminates OPSER and programs on line to
OPSER by running the SHUTUP program. SHUTUP, however, terminates
time-sharing operations. If it is necessary to terminate operator services and
spooling without shutting the system down, the operator can type a sequence
of commands to stop spooling operations in an orderly fashion. To understand
the sequence, you must know about OPSER shutdown levels.

5.7.1 OPSER Shutdown Levels

When OPSER receives a command from SHUTUP to perform an orderly
shutdown in logical end mode, OPSER sends an END command to each on-
line job in a fixed, logical sequence. OPSER selects by shutdown level the
order in which jobs are ended. On-line jobs at the lowest level terminate first.
When all jobs at one level have terminated and have been removed from
OSPER'’S internal tables, OPSER begins sending END commands to jobs at
the next highest level. When all on-line jobs have properly terminated,
OPSER kills itself and SHUTUP proceeds with the system shutdown.

5.7.2 OPSER Manual Shutdown Procedure

To terminate operator services in an orderly fashion, the operator issues
PLEASE commands to on-line jobs in a sequence determined by the defined
shutdown level. For example:

PLEASE/INT LPSPL:END

This shutdown procedure merely mimics what OPSER does on command
from SHUTUP. The operator sends the END command, in turn, to jobs at
each shutdown level. The output of the LIST JOBS command gives the shut-
down levels for each on-line job. When OPSER displays END messages for all
jobs at one shutdown level, the operator can send the END command to all
jobs at the next highest shutdown level. After the on-line job table is clear and
OPSER has generated END messages for all jobs, the operator can send the
EXIT command to OPSER.

5.8 BACKUP as an OPSER Controlled Program

5-46

The BACKUP program runs as a job on line to OPSER only-after it has once
detached from its terminal. When BACKUP is running detached, the operator
can send commands to it through OPSER. If, after having been detached,
BACKUP is later attached to a terminal again, the operator can communicate
with BACKUP either at its terminal or through the OPSER program. The
commands which BACKUP recognizes are listed in Table 5-15.
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Table 5-15: BACKUP Commands through OPSER

Command and Syntax

Meaning

ABOI[RT]

CONITINUE]

DET{ACH]

END
LAS[T

LEGIALI
NOTIICE]atext

PAUISE]

STAITUS]

Terminates the BACKUP run immediately and removes
BACKUP from OPSER internal tables.

Wakes up the BACKUP program to continue processing after a
PAUSE command or continues processing after an operator has
performed some requested action.

Valid only if BACKUP is attached, OPSER is running, the job
running BACKUP has permanent; privilege, the BACKUP list-
ing file is not on the terminal to which BACKUP is attached,
and no messages are currently pending for the specific
BACKUP job. If the above conditions are met, BACKUP de-
taches and is given a receiver identification of BACKnn where
nn is its job number. All further interaction with BACKUP is
done through OPSER.

Finishes transferring the current file and terminates processing.

Prints, at the OSC, the most recent message generated by this
BACKUP job.

Prints, at the OSC, a list of commands which can legally be
given for this phase of the BACKUP run.

Inserts the specified text in the BACKUP listing file. Precedes
the text with the heading NOTICE FROM OPERATOR.

Places BACKUP in a sleep state, during which it responds to
most commands, continues normal processing in response to a
CONTINUE command, and terminates processing on an
ABORT command.

Prints a status report for this BACKUP job.

While BACKUP is running detached, it generates all its requests for operator
interaction through OPSER as messages. The operator uses the INTERRUPT
command to respond to such requests. The operator must refer to Chapter 8
for the proper responses to BACKUP requests.
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Chapter 6
System Error Package

Logging of hardware and system level software errors is an automatic function
of the RSTS/E Monitor. To gain the full advantages of this error detection
capability, the system manager must properly employ the programs in the
system error package. The programs in this package fall into three main
categories: (1) extraction and retention of error messages, (2) extraction and
retention of error messages not yet retrieved at the time of a system crash, and
(3) compilation and formatting of saved error messages.

Upon the occurrence of a monitor detected error, routines save critical error-
related data and send a message to the ERRCPY program. The system awak-
ens ERRCPY which then retrieves the saved data, performs minimal error
message processing and stores the error message contents in a specially for-
matted disk file (ERRLOG.FIL). Since the number of messages which may be
queued to ERRCPY is limited, the program must be running to prevent the
loss of valuable diagnostic information. To minimize the size of ERRCPY, all
error logging file initialization and validation functions are performed by a
separate program, ERRINT.

When a system crash occurs and the system crash dump facility is enabled,
the monitor preserves the contents of certain critical parts of the system in the
system file [0,1] CRASH.SYS. The ANALYS program should be run immedi-
ately following recovery from a system crash to extract and format key infor-
mation from the crash file. One of the functions performed by ANALYS is the
creation of a separate error logging file (by default ERRCRS.FIL) containing
error messages which had not been processed by ERRCPY at the time of the
crash, and an ERRDIS report for the errors.



6.1 Use of the Error Logging Programs - ERRINT and ERRCPY

The system program ERRCPY reads error-related information stored in the
monitor part of memory and writes it to a special disk file called
$ERRLOG.FIL. ERRCPY may be activated only by running ERRINT, the
error file initialization and validation program. ERRINT performs various file
checking or generation functions and chains to ERRCPY. The system mana-
ger must ensure that the proper commands are present in the START.CTL or
CRASH.CTL files so that ERRINT (and therefore ERRCPY) is started and
ERRCPY is active during time-sharing operations.

6.1.1 Error Logging Initialization - ERRINT

When the RSTS/E system starts up, commands in either the START.CTL or
CRASH.CTL control file are executed by the INIT system program. If the
command FORCE KB0: RUN $ERRINT appears in the control file, the com-
mand RUN $ERRINT is placed in the input buffer of terminal KBO: as if it
had been typed at the terminal. When the system executes the command, the -
ERRINT program runs and attempts to locate the error file ERRLOG.FIL. If
the file is found, ERRINT checks certain critical control information in the
file. If this information is found to be invalid, ERRINT renames the file
ERRLOG.TMP, generates and initializes a new ERRLOG.FIL and outputs a
message notifying the user of what has been done. If ERRINT does not find
ERRLOG.FIL, it simply generates and initializes the file.

Two other commands, corresponding to the responses to ERRINT questions,
must also be present in the control file. Once ERRLOG.FIL has been vali- ~_—
dated or created, ERRINT prints a message telling what percentage of the file '
has been used and the maximum number of blocks allowed for the file. The
system manager may accept the current size of the file (originally 100 blocks)
or change the maximum size as desired. The program then determines
whether the system manager wishes to append the contents of the special
error crash file ERRCRS.FIL to the contents of ERRLOG.FIL. If the system
manager indicates that this should be done, ERRINT attempts to find the file
and add its contents to the end of the main error logging file. If the error crash
file cannot be found, ERRINT simply ignores the command and continues.

After all its functions have been carried out, ERRINT detaches and chains to
ERRCPY. At this point, the terminal on which ERRINT started is free.

The ERRINT program is usually located in the system library account [1,2].
To invoke ERRINT from this account, the system manager types the RUN
$ERRINT command then presses the RETURN key. Alternatively, the sys-
tem manager can move the ERRINT program to another account and invoke
ERRINT from the new location. To initiate the ERRINT program from a non-
system library account, the system manager must replace the dollar sign in
the RUN $ERRINT command with the new account number enclosed in
square brackets or parentheses.

In this chapter examples demonstrating the operation of system error pro-
grams will show all programs invoked from the system library account [1,2].
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6.1.2 Examples of ERRINT Dialogue

RUN $ERRINT
ERRINT V7.0 RSTS V7.0 TIME SHARING
ERRLOG FILE IS 8% FULL
CHANGE SIZE TO < 100 »>? 120
UTILIZE CRASH FILE OUTPUT (YES/NO) L[NO1? NO
DETACHING

In this example, a valid error log file exists, has a maximum length of 100
blocks and was found to be 8% full. The system manager changed the maxi-
mum size to 120 blocks and did not wish to add the special error log file from
ANALYS to the error log file. After the dialogue, the program detaches and
chains to ERRCPY.

In the example below, ERRINT finds an invalid error log file, renames the
invalid file as ERRLOG.TMP, creates a new file, leaves the maximum size at
100 blocks, and appends the special error log file ERRCRS.FIL to the error log
file ERRLOG.FIL. Note that the 2% full message indicates a file containing
only control information; this is the state of a newly generated error log file.

RUN $ERRINT
ERRINT V7.0 RSTS V7.0 TIME SHARING
ERROR FILE WAS FOUND TO BE INVALID
NEW FILE WAS GENERATED AND INVALID FILE RENAMED ERRLOG.TMP
ERRLOG FILE I§ 2% FULL
CHANGE SIZE TO < 100 »? @D
UTILIZE CRASH FILE OUTPUT (YES/NO) <NO:>? YES
DETACHING

6.1.3 Error Logging - ERRCPY
The ERRCPY program is executable only by means of a chain from ERRINT.

ERRCPY runs detached, processes incoming error messages, and writes each
message as a variable length record to a nonspanned sequential file
(ERRLOG.FIL). When its message queue is empty, ERRCPY enters the sleep
state and is swapped out.

NOTE

Messages are queued to ERRCPY by the monitor regardless of
the presence or absence of ERRCPY. The first message queued
is always a "power fail/start up" message and has an automatic
sequence number of 1.

Upon receiving a special error message from the SHUTUP program, ERRCPY
logs the message, closes the error file and kills itself.

6.1.4 Description of the Error File (ERRLOG.FIL)

The file ERRLOG.FIL consists of a one block header followed by a variable
number of data blocks. The header block contains 64 8-byte logical records.
The first 62 logical records in the header block contain counters for each of 62
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possible error types. The last two logical records in the block contain general
control information.

The header contains the following information for each error type: ﬂ
1. number of error records logged
2. number of errors logged (including repeat counts)
3. number of errors received (including repeat counts)
4, maximum number of error records which may be logged
The general control information consists of the following six total fields:
total error records logged (including repeat counts)
total errors received (including repeat counts)
block number for start of next error record -

offset within the block for next error record

maximum size of error file in blocks

S ook b

bytes reserved for future use

The data portion of this sequential file contains variable length records. Re-

cords are packed, but no record spans two disk blocks. A record consists of the

error message as received from the monitor preceded by a one-byte field giving o
the length of the record.

6.2 Displaying Errors - ERRDIS

The error display program ERRDIS provides the system manager with a
convenient method of displaying previously logged errors.

ERRDIS provides four functions:

1. Provides a summary report by error type and unit number (where applica-
ble) of all errors logged to the error file.

2. Provides a detailed report of one or all error types logged between any two
user-selected date and time pairs.

3. Zeroes the contents of the error file following the generation of a report.

4. Provides a list of potentially bad disk blocks.

ERRDIS consists of two modules ERRDIS and ERRDET. The first module

performs functions 1 and 3. To perform the remaining two functions, ERRDIS

chains to ERRDET which returns control to ERRDIS upon completion.
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6.2.1

NOTE

Before running ERRDIS for the first time, the system manager
must run the ERRBLD program which then creates the
ERRDAT.FIL error file. Normally, this function is automati-
cally performed when the Error Package is built at the time the
system is generated.

To run ERRBLD, type the following:
RUN $ERRBLD

After ERRBLD prints its header information, it builds
ERRDAT.FIL then returns control to the BASIC-PLUS com-
mand level (the READY prompt is printed).

Running ERRDIS

The system manager or a privileged user runs the ERRDIS program by typing
the following command.

RUN $ERRDIS

The user then selects optional modes of ERRDIS [operation by means of an
interactive dialogue. In the dialogue description shown in Table 6-1, prompts
are numbered for reference. Default answers to prompts are enclosed in angle
brackets and are selected by typing the RETURN key in response to the
prompt. Most responses may be abbreviated with 2/characters. Characters not
required in a response are enclosed in square brackets (1. For example, HE[LP]
appearing in a prompt would require the user to type HE, although HEL or
HELP would also be acceptable. ‘

Table 6-1: ERRDIS Dialogue Explanation

Step Prompt and Description

1 ERRDIS V7.0 RSTS V7.0 TIME SHARING
ERRDIS prints identification.

2 INPUT FILE «[1,2JERRLOG.FIL>? :
Enter specification of file to be processed by ERRDIS. The file must be formatted
as an error logging file.

3 OUTPUT TO <KB:ERRDIS.OUT>? ‘
Enter specification of file to which ERRDIS shoulgi output the report.

(continued on next page)
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Table 6-1: ERRDIS Dialogue Explanation (Cont.)

Step Prompt and Description

4 HELLP1:+ BACD BLOCKS1,» SULMMARY] OR FULLL] REPORT < SUMMARY »7
Select one of four possible reports.

a. HEI[LP). Prints help file, followed by a list of mnemonics corresponding to all
possible error types.

b. BAID BLOCKS]. Qutputs a report of possible bad blocks detected from the disk
errors logged in the input file entered in Step 2.

c¢. SUMMARY]I. Outputs a report of the number of errors detected for each error
type and for each unit number within a specific error type. The next dialogue
step is 10.

d. FU[LL]. Outputs a report of the detailed contents of each selected error record
in the error file. Selection of a specific record depends on the answers to steps 5
through 9 in the ERRDIS dialogue.

5 SPECIFIC ERROR TYPE <ALL="?

Enter a two character mnemonic identifying the specific error type to be selected
for processing. The default answer selects all error types. Note that if ‘ALL’ is
selected, you may also attach the /NOTAPE switch if you want magnetic tape
errors to be omitted from the error listing.

6 STARTING DATE <FIRST ERROR >7

Enter the date of the earliest error to be selected for processing. The format is dd-
mmm-yy. The default answer is the date of the first error in the error log file. If a
default is typed, the next step is 8.

7 STARTING TIME «FIRST ERROR >7
Enter the time of the earliest error to be selected for processing. The format is
hh:mm. Default is the time of the first error in the error log file on the selected date.

8 ENDING DATE <LAST ERROR =7

Enter the date of the latest error to be selected for processing. The format is
dd-mmm-yy. Default is the date of the last error in the error log file. If the default is
selected then the next dialogue step is 11.

9 ENDING TIME <LAST ERROR =7

Enter the time of the latest error to be selected for processing. The format is
hh:mm. Default is the time of the last error in the error log file on the selected
ending date. Next dialogue step is 11.

10 LIST BAD BLOCKS (YES/NO) <YES:»7
A Y[ES] answer causes ERRDIS to provide a list of possible bad blocks following
the summary report.

11 ZERO ERROR FILE UPON COMPLETION (YES/NO) <NO>?
A YES answer causes ERRDIS to zero the previously specified error log file upon
successful generation of the desired report. (Type all three characters.)

ERRDIS now processes the selected error records, formats and outputs the
selected report, zeroes the error log file (if requested in step 11) and returns to
step 2. At that point, typing CTRL/Z in response to any question returns the
terminal to the READY state.

6.2.1.1 Help Report — The help report prints information on the use of the
ERRDIS program, then prints a list of the error mnemonics used by the other
reports.
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6.2.2 Summary Report

A summary report supplies general information on all errors logged. The first
two columns list the 2-character error mnemonic and full error description.
The column titled TOTAL REC/LOG lists the total errors received by the
ERRCPY program and the total found in the error file. These two totals may
differ due to the limits on the number of errors which may be logged and due
to the limit on size of error file. The columns titled UNIT NUMBERS are the
total errors generated by each device on a controller.

6.2.3 Bad Block Report

The ERRDET program detects possible bad blocks by checking the error
logging file for such errors as unreadable data on the last retry of a disk read
operation or unreadable headers encountered during a disk read or write oper-
ation. The criteria for a possible bad block depend on the type of disk.

Each possible bad block report includes the logical block number, the logical
name or pack identification of the disk, and the physical device name of the
disk. Using the logical block number printed by ERRDIS, the system manager
may add the possible bad block to the bad block file with the BADS? subop-
tion of the initialization code option REFRESH. Refer to the RST'S/E System
Generation Manual for information on adding bad blocks.

NOTE

The system manager should exercise caution before adding
ERRDIS listed possible bad blocks to the bad block file. Errors
may be caused by hardware controller or disk drive problems
and not as a result of corrupt disk surfaces.

6.2.4 Full Report

Each error displayed includes a title line containing the error code mnemonic,
the error description, a sequence number and the date and time the error
occurred. The sequence numbers are maintained by the monitor from startup
to shutdown. They are not reset by a crash and subsequent automatic restart.
The sequence numbers start at 1.

There are four basic categories for individual errors displayed within the full
error report. They are:

1. Nonperipheral errors such as processor traps and memory parity.

2. Disk errors.

s

3. Nondisk peripheral device errors such as DECtape errors and magnetic
tape errors.
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4. Other errors such as the shutdown error received from SHUTUP and the
missed errors.

The program automatically checks for and reports possible bad blocks for disk
errors included in the scan.

NOTE

When the monitor detects a hardware or software error, it sends
information about the error to the ERRCPY program.
ERRCPY can accept and file error information until the num-
ber of queued errors reaches 39. All errors that the monitor
detects beyond this are logged as "missed errors". Only after the
queue begins to empty and the number of error queued to
ERRCPY falls below the maximum of 39, can the monitor be-
gin to send the normal error information. That is, while the
queue is full the monitor, rather than sending the usual error
information to ERRCPY, reports all subsequent errors as
"missed errors". In addition, the monitor reports "missed errors"
if it does not have a sufficient number of small buffers available
to store error information. When the number of small buffers
drops below 75, the monitor reports any detected error to
ERRCPY as a "missed error".

6.2.4.1 User Description in Full Report — All errors except shutdown and

missed errors usually include a user description. The name fields in the user
description relate to a specific job whose number appears in the first field (Job

number). Under certain conditions, a job number of 0 is possible. In this case,

the user description is not listed. Table 6-2 summarizes the user description ﬂ
data.

Table 6-2: User Description Data

Heading Meaning

Job Number The number of the job which requested the I/0 in the case of disk
errors, the job owning the device in the case of nondisk peripheral
errors or the job running at the time of error in the case of non-

peripheral errors. m

KB Number The keyboard number of the job, followed by DET if the job is
detached.

Account The project-programmer number of the user who created the job.

Program Name The name of the program running in the job virtual address space
(low segment).

User Job Physical Addr | The current physical memory address of the job.

User Job Size The size of the user program running in the low segment of the job
virtual address space.

Control Parameters* Monitor control information.

RTS Name The name of the run-time system mapped into the highest seg-
ment of the user’s virtual address space.

RTS Physical Address | The address of the location in physical memory where the RTS
resides.

*A detailed description of this entry is beyond the scope of this manual. The entry is
intended for use by DIGITAL maintenance personnel. -,
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8.2.4.2 Disk Error Detailed Description — The fields in the detailed description
for disk errors are shown in Table 6-3. The program prmts an additional field
if the error signalled a possible bad block. i

Table 6-3: Disk Error Detailed Description

Heading

Meaning

I/0 Status

Timeout Indicator

Offset Position

Overlapped Seek Ind.

Unit Size in DC’s

Device Cluster Size
Pack Cluster Size

Logical Name

Physical Name
Logical Block Number
DSQ*

SCB or WCB*

See Timeout Indicator below.

Timeout and I/O Status are considered as a pair. One of the follow-
ing states can exist:

Timeout 1/0

Indicator  Status Meaning
0 0 Idle
X 1 SEEK in progress
0 1 Waiting for Read/Write
1 X Timeout

Where x = any nonzero value

The contents of Offset Position for disks having offset capabilities
follows:

0 = centerline position
20 = +x offset

220 = -x offset

40 = +2x offset

240 = -2x offset

60 = +3x offset

260 = -3x offset

100 = offset unknown

Where x = the number of micro mches of offset (a drive type
parameter).

377 = overlap seek
000 = non-overlap seek

Size (in octal) of the disk expressed as the number of device
clusters.

Device cluster size for this drive.
Pack cluster size for this disk.

The pack identification if no system wide logical name was given
at mount time or the system logical name entered at mount time.

The physical name and unit numbetz.
The block number where the error oécurred.
The disk request queue entry block.’

The SCB (Small Control Block) or; the WCB (Window Control
Block) is present for disk errors which resulted from a file request
by the user job.

*A detailed description of this entry is beyond the scope of this manual. The entry is
intended for use by DIGITAL maintenance personnel.

(continued on next page)
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Table 6-3: Disk Error Detailed Description (Cont.)

Heading Meaning =

CSR Address The CSR address is the base address of the set of registers in the
I/0 page belonging to the device which caused the error.

Contents of Registers | This section contains the name of each readable device register, its
contents and, possibly, an abbreviated description of various error
bits which were found to be set to one in the register. A maximum
of 21 error bits are stored for each error type. The register mnemon-
ics, error bit descriptions, and error code descriptions for all error
types are contained in a data file ERRDAT.FIL. ERRDIS requires
this file in order to run.

A detailed description of registers and bit descriptions may be
found in the PDP-11 Peripherals Handbook. The register
mnemonics displayed by ERRDIS correspond to those given in the
manual.
6.2.4.3 Nondisk Peripheral Device Error Detailed Description — Table 6-4 lists’
the fields in the detailed description for the nondisk peripheral device error
report.
Table 6-4: Nondisk Peripheral Device Format
Heading Meaning ﬂ

Timeout Indicator Nonzero indicates that an expected response was not received from

the device in the allotted time.

Physical Name The physical name and unit number of the device.

DDB* The DDB (Device Data Block) contains various parameters required

by the system to control the device.
&

DDB* Extension Supplementary DDB information.

CSR Address See description under disk format.

Contents of Registers | See description under disk format.

*A detailed description of this entry is beyond the scope of this manual. The entry is

intended for use by DIGITAL maintenance personnel.
6.2.4.4 Nonperipheral Error Detalled Description — Detailed descriptions of
nonperipheral error fields are available from the related processor handbook.
Table 6-5 gives an abbreviated description of the items listed.
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Table 6-5: Nonperipheral Error Format

Physical PC

Processor Status
Stack Pointer

(SP)
(8P+2)

(PC-6)
(PC-4)
(PC-2)
(PC)
CPUID
CPU ERR
MED X

Contents of Registers

Heading Meaning
RO-R5 Processor registers 0 through 5. Each register is listed on a separate
line. o
Virtual PC The address (within the user virtual address space) of the instruc-

tion being executed at the time of error.

As above except the physical memory dddress of the instruction
being executed at the time of the error.

The processor status word.
The address of the current top of stack.
The contents of the top two words in the stack.

The contents of the 3 words preceding the current program PC and
the contents of the current PC.

If it exists, the contents of the CPU iden’pification register.
If it exists, the contents of the CPU error register.
If CPU has Maintenance Examine/Deposit Instruction.

Certain nonperipheral errors include contents of key registers. The
format is identical to the contents of registers for disk and nondisk
peripheral errors.

NOTE

The PDP-11 computer always executes startup by interrupting
through a vector address. The same vector is used for normal
start up and for a powerfail recovery. The error log for a normal
start up reflects a sequence number of 1 and the contents of
RO-R5 are all zeroes. This is not the case for a powerfail restart.

6.2.5 PROGRAM LOST-SORRY Errors

The 7PROGRAM LOST-SORRY message occurs wﬁen BASIC-PLUS at-
tempts to run a program and cannot. To avoid damage to other jobs,
BASIC-PLUS clears the job image from memory and returns control to the
user. If possible, BASIC-PLUS prints a message qualifying the error causing
the loss of the program. In several cases, the qualifying error message is not
printed and the system manager must check the error log to determine the
cause. Note that other run-time systems installed on RSTS/E may also return

this message.
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6.2.5.1 Checksum Error on a .BAC File — A checksum error is generated when
the computed and stored checksums do not agree. The stored checksum is
written in the .BAC file when BASIC-PLUS creates a compiled image. When-
ever BASIC-PLUS loads a .BAC file, it recomputes the checksum and
matches the result with the stored checksum. If the checksums are not equal,
BASIC-PLUS generates an error to be logged by the monitor, returns the
7PROGRAM LOST-SORRY error to the user, and aborts execution.

Checksum errors can be caused by one of the following hardware errors:

1. a disk read error undetected by the disk error detection logic.

2. a disk write error caused by a bus transmission error. In this case, incor-
rectly transmitted data are recorded on the disk but the hardware does not
detect any error when the data is read.

3. incorrect data on disk because of undetected memory parity errors. Such
errors are caused by defective non-parity memory or by a class of multiple
bit errors undetected by parity memory hardware.

Normally, the user can recompile the particular program to correct the check-
sum problem.

Frequent checksum errors indicate hardware problems, system problems,
faulty application software, or malicious destruction of compiled files. Run-
ning diagnostic programs can uncover hardware faults. Other causes are not
easy to detect because RSTS/E has no specific protection (other than file
protection codes) against opening and writing into a compiled file.

6.2.5.2 Unrecoverable Disk Error Reading a .BAC File — An unrecoverable
disk error during the loading of a .BAC file results in a 7PROGRAM LOST-
SORRY message. Unrecoverable errors are caused by a variety of conditions
such as bad disk blocks, dust, drive unsafe conditions, or a transient hardware
problem in the disk subsystem. Sometimes these errors generate a warning
message such as ?DISK ERROR DURING SWAP. The ERRCPY program

logs such errors in the error logging file.

To ascertain the type of error, the system manager can compare the time at
which the 7PROGRAM LOST-SORRY message appeared with the time at
which the error was logged. If the disk block causing the error is not bad,
recompiling the program to rewrite the failing block normally corrects the
problem. It is safer, however, to add the failing block to the bad block file and
ensure that the failing block is not reused.

6.2.5.3 Improper .BAC File Size — If a .BAC file size is improper, the system
generates the 7PROGRAM LOST-SORRY message when attempting to load
the file. The error message is prefaced by the 2ILLEGAL BYTE COUNT FOR
I/0 error message and is repeatable but not logged in the error logging file.
The error condition is easily removed by recompiling the program from the
.BAS file.
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The size of a .BAC file must obey the following relations.

B8<SIZE+1<B4
and

((SIZE+1) AND 3) =0

The relations mean that a compiled file must be between 2K and 16K words
(inclusive) and the number of blocks in the file (SIZE) must be an integer one
less than a multiple of 4.

6.2.5.4 Mismatch of BASIC-PLUS Version Numbers — When BASIC-PLUS
runs or chains to a .BAC file, it checks the version number stored in the file
with the version number of the run-time system being used. The compiler
stores its version number in a .BAC file when the compiled image is created. If
the version numbers do not match, the system generates the 7PROGRAM
LOST-SORRY message. ERRCPY does not log any error.

The RSTS/E System Release Notes tell whether a recompilation of current
programs is necessary for a new version of BASIC-PLUS.

6.3 Analyzing System Crashes - ANALYS

When a system crash occurs in RSTS/E, time-sharing operations are halted. If
the required conditions described in Section 2.3.2 are met, the critical con-
tents of memory are written into the CRASH.SYS file in the system account
[0,1] and the system disk is bootstrapped in automatic restart mode.

The occurrence of a later system crash causes the CRASH.SYS file to be
overwritten. Therefore, the system manager is provided with a means of re-
taining information in the CRASH.SYS file. This means is the ANALYS
system program. The use of the ANALYS system program to document sys-
tem crashes requires that the CRASH.SYS file be created at REFRESH time
and that the crash dump feature be enabled at system start-up time.

The ANALYS system program is invoked by the following command:

RUN $ANALYS

In response, a header line and three successive query lines are printed as
follows:

ANALYS V7,0 RSTS V7,0 TIME SHARING

INPUT <CO+»1]ICRASH.8YS>7?

OUTPUT <KB:ANALYS,DMP:>?CRASH.DMP/WIDE

CRASH ERROR LOG FILENAME<[1/)2IERRCRS,FIL>?

READY
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The first question line requests the name of the file to be analyzed, which by

default is CRASH.SYS in account [0,1]. The system manager need only type

the RETURN key to apply the default. Because the system manager may -,
wish to keep copies of different crash files, the program can accept a file other

than CRASH.SYS. ANALYS uses the currently installed monitor SIL file to

extract symbolic references. If the crash file being analyzed is associated with

other than the currently installed monitor, the system manager must append

the /SIL: switch with the name of the related monitor SIL. This switch allows

DIGITAL to analyze crash and .SIL files submitted with an SPR.

The second question line requests a disk file or a device designator for the
output medium, which, for example purposes, is CRASH.DMP on the system
disk. The /WIDE switch, attached to the CRASH.DMP file specification in
the previous example, produces an annotated version of a memory dump. If a

dump of memory is not desired, the system manager can append the
/NODUMP switch to the response.

The third question allows the system manager to recover certain error infor- N
mation from the crash file and write it to a designated file. ANALYS retrieves .
error information saved at the time of a system crash but not written to the

system error logging file ERRLOG.FIL. If the system manager types only the
RETURN key, ANALYS writes this information to the default file
ERRCRS.FIL in the system library account. The ERRDIS program accepts

this file as input and produces an error log report from its contents. To retain

a single continuous error logging file, the system manager may use an

ERRINT option.

Normally, ANALYS takes about 5 minutes to run. Upon completion of the
output, program execution automatically terminates and READY appears at
the terminal.

Output of the ANALYS system program run supplies valuable hardware and
software information which can be used by a software specialist to ascertain
possible causes of system crashes.

The ANALYS output includes a report similar to SYSTAT in addition to a r___N
memory dump of the critical contents of memory. If the system is configured ‘
with DECnet/E, the report will provide information similar to that included

in a NIP (Network Information Program) report. Refer to the RSTS/E System

User’s Guide for an explanation of SYSTAT, and the RSTS/E DECnet/E

User’s Guide for NIP.

ANALYS reports an error code in the crash dump data. Table 6-6 shows the
error codes.

The ANALYS output is supplemented by the error logging printouts.
The system manager should compare items in the data labelled VIRTUAL
PROGRAM COUNTER and PROCESSOR STATUS in the ANALYS print-
out with the data labelled Virtual PC and Processor Status in the ERRDIS
report. If the values match, the error in the ERRDIS report is the one which
caused the crash.
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6.4 OQctal

Table 6-6: System Crash Error Code

Error* Code
(octal) Meaning

-1(177777) Unknown vector
-2(177776) Jump to 0

41 Trap to 4

42 Trap to 10

43 Trap to 250 (Memory management violation)

44 Kernel 8P Stack overflow

46 Trap to 114 (Parity memory error)
0 or other Forced dump
* The power fail error has no code associated with it.

The PROCESSOR STATUS data tells the current and previous modes of the
processor. RSTS/E does not use supervisor mode. The only valid modes are
kernel and user. If bit 11 of the PSW is 1, the processor has two register sets; if
bit 11 is 0, the processor has only one register set.

To obtain crash information printouts automatically, include the proper com-
mands in the CRASH.CTL file. The commands can run ANALYS to preserve
the crash information and run ERRDIS to create a report.

Debugging Tool - ODT

The system program ODT opens a file, a peripheral device, or memory as an
address space and allows a user to examine and change word or byte locations
within the address space. As auxiliary operations, the user can list the con-
tents of certain conventional table locations in the operating system.

The program immediately interprets and executes each character as the user
types it. This action is termed ODT submode or delimiterless character input
mode and differs from the procedure used by other system programs which
interpret input only after the user enters an entire line of characters. Since
ODT performs processing based upon single characters typed at the terminal,
its language is highly interpretive and interactive. It thus provides a quick
and efficient means of finding errors in program and data files and changing
data in those files for testing purposes.

NOTE

Because ODT lacks protection against user mistakes, it is
advised that only experienced users employ it to perform test-
ing and error correction on a system’s data base..
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The program accesses and manipulates data in word and byte locations based

on octal values. The word is the 16-bit PDP-11 word and can have a value

between 0 (octal) and 177777 (octal), the limit imposed by 16 bits. A word has ﬂ
a high order (odd address) and low order (even address) byte. A byte can have :
a value between 0 (octal) and 377 (octal) - the limit that can be represented

by 8 bits. For the purposes of clarity in this chapter, the following symbols

express the octal values printed by ODT.

Symbol Meaning
n Represents an octal integer between 0 and 17. The use of 8 or 9 generates an error.
k Represents an octal value up to 6 digits in length, If more than 6 digits are specified

or a value greater than 177777 (octal) is specified, ODT truncates the value to the
low order (rightmost) 16 bits. If the octal value is preceded by a minus sign, ODT
uses the 2’s complement value of the number.

For example, ODT interprets the following values as shown.

1 000001 A,
-1 177777 (2’s complement) E
400 000400

-177730 000050 (2’s complement)
1234567 034567 (truncated to low-order 16-bits)

The user can represent a location within the permissible address space by
typing an octal value or an expression which reduces to an octal value. The
following are the correct forms and the interpretation by ODT.

Symbol Meaning -
k The 6 digit octal value of k. '
nk The resultant address is the value of k added to the contents of the relocation
register specified by n. Relocation registers are numbered from 0 to 17 (octal). See
Section 6.4.4 for more information concerning relocation registers.
The special characters and symbols in Table 6-7 are recognized by RSTS/E
ODT and explained in the remainder of the section.
Table 6-7: ODT Characters and Symbols -~
Character(s)
or Symbols Meaning
/ Opens the previously open location as a word or opens the location desig-
k/ nated by k as a word.
\ Opens the previously open location as a byte or opens the location desig-
k\ nated by k as a byte.
" Gives the ASCII representation of the currently open or last previously
k" open location or of the location specified by k.
% Gives the ASCII representation of the Radix-50 value in the currently
k% open or last previously open location or in the location specified by k.

(continued on next page)
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Table 6-7: ODT Characters and Symbols (Cont.)

Character(s)
or Symbols

Meaning

key
k followed by
key

key
k followed by
@ key

tor

A

— Or «

+
space bar

R

nR

k;nR

1F

Closes the currently open location or modifiesthe contents of the currently
open location with the value k and closes it.

Closes the currently open location and opens the next sequential location
or modifies the contents of the currently open location with the value of k
before closing it and opening the next sequential location.

Closes the currently open location and opens the preceding sequential
location. (On some terminals, the ~ or t character is typed by pressing the
SHIFT and N keys simultaneously.)

Takes the contents of the currently open location as a PC relative offset
and calculates the next location to be opened; closes the currently open
location and opens the location thus evaluated.

Takes the contents of the currently open location as an absolute address,
closes the currently open location, and opens and prints the contents of
the location thus evaluated. If @ is preceded by k, the value k replaces the
contents of the currently open location before it is closed.

Takes the low order byte of the currently open location as a relative
branch offset and calculates the address of the next location to be opened;
closes the currently open location and opens and prints the contents of the
relative branch location thus evaluated. If > is preceded by k, the value k
replaces the contents of the currently open location before it is closed.

Closes the currently open location and opens the last location explicitly
open. Returns ODT to the origin of a sequence of relative locations deter-
mined by __, @, and > character operations.

Separates a relocation register number from an octal value. ODT adds the
contents of the specified relocation register to the octal value following the
comma and forms a relocatable address.

Separates multiple values in a list request using the L character and in a
register operation using the R character.

Specifies the last explicitly open location similar to that used by the <
character operation.

Adds the preceding value and following value and uses the result.
Subtracts the following value from the preceding value and uses the
result.

Resets all relocation registers to -1 (177777).

Resets relocation register n to -1 (177777).

Sets relocation register n to the value k.

Sets relocation calculation for list requests using L character.

Disables relocation calculation set by F character.

(continued on next page)
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Table 6-7: ODT Characters and Symbols (Cont.)

Character(s)
or Symbols Meaning
C Prints out Monitor table symbolic names and memory addresses.
$S Prints out the processor status word.
Q Uses the last quantity printed by ODT.
k1;k2L Prints contents of locations k1 through k2 at the terminal.
1;k1;k2L Prints contents of location k1 through k2 on line printer unit 0.
2;k1;k2L Prints contents of location k1 through k2 on another device. ODT prints
DEVICE question, to which user types the device designator.

6.4.1 Running and Terminating ODT
The user runs ODT by typing the following command.
RUN $0DT

0DT V7.0 RSTS V7.0 TIME SHARING
FILE<MEMORY>?

ODT runs and prints the FILE question. The user response to this question
determines the way ODT runs and what address space ODT accesses. The
possible responses are listed and described in Table 6-8.

Table 6-8: ODT File Question Responses

Response Meaning

Type the GED key only. Allows read access to memory only if user is privileged.

Type the ALT MODE key | Allows read access to the file CRASH.SYS in account [0,1].
only,

Type the key only. Same as the key.

Type a file specification fol- | Allows read access to the file on the device specified. If no
lowed by the @D key or the | device is specified, the system disk is used.
ALTMODE key.

Type the file specification | Allows read and write access to the file specified.
followed by the key.

ODT determines the address space by the response to the FILE question and
indicates its readiness to accept commands by printing the * character. For
example:

FILE<MEMORY>? ABC.DAT
*
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ODT opens for read and write access the file ABC.DAT on the system disk
under the current account. To terminate ODT, type CTRL/Z in response to
the * character. For example:

*"2
READY

ODT closes any file currently open and returns control to the system com-
mand level.

6.4.2 Access to Locations In the Address Space (/ and \ )

ODT accesses the address space as either a word or a byte. The user indicates
the type of access by specifying the slash (/) or back slash (\) character. For
example:

*1000/

The user types the address 1000 (octal) followed by the / character. ODT
opens the location as a word, generates a space, prints the 6-digit octal con-
tents of the word, generates another space, and leaves the location open for
change. The following demonstrates the results.

*1000/ 004100
*

ODT prints the contents of location 1000 as 004100. To close the location, type
the RETURN key. ODT closes that location, prints an * character on the next
line, and does not open a new location.

The user specifies the \ character to open a location as a byte. For example:

#1000\ 100
*

ODT opens location 1000 as a byte, generates a space, prints the 3-digit octal
contents of the byte, generates another space, and leaves the location open for
change. To close the location, type the RETURN key. ODT closes the loca-
tion, prints an * character on the next line, and does not open a new location.

To change location 1000, type a new 6-digit octal value followed by the
RETURN key. For example, if location 1000 is open as a word:

#1000/ 004100 004000
*

ODT replaces the current contents 004100 with the specified contents 004000,
closes the location, and prints the * character on the next line.
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To determine the contents of the current word location, type the / character.
For example, if the current location is 1000, the following occurs.

¥/ 004000

ODT opens the current location, generates a space, prints the 6-digit contents
and generates another space.

If the user types the LINE FEED key while a word location is open, ODT
closes the current location and opens the next sequential location. For exam-
ple, if location 1000 is open as follows:

* 1000/ 004000

and the user types the LINE FEED key, the following occurs:

* 10007 Q04000 -
NOLO02/ 012345 -

ODT generates a carriage return and line feed and prints the address of the
next location, followed by the / and space characters and the contents of the
word. The new location 1002 is open. Repetitive use of the LINE FEED causes
ODT to open and display the contents of sequential locations.

If the user types the LINE FEED key while a byte location is open, ODT
performs the same actions as described for a word location except that the —
next location is treated as a byte. R

6.4.2.1 Opening the Preceding Location (* or ) — Typing the up arrow (1)
character or the circumflex (") character when a location is open causes ODT
to close the currently open location and to open the immediately preceding

location.
NOTE
On ASR-33 type terminals, type the " character by pressing - I\).
the SHIFT key and the N key simultaneously.
For example, if two sequential locations are successively opened, typing
the * character opens the immediately preceding location.
* 1000/ 002345 @
001002/ 012740 °
001000/ 002345
Typing the * character closes location 1002 and opens location 1000 and
prints its contents. If a byte location is currently open, typing the * character
opens the immediately preceding byte location. If the user types a value
followed by the * character, ODT replaces the current contents with the
specified value before closing the location. P
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If the user types the * character and a location is not currently open, ODT
opens and prints the contents of the last currently open word or byte location.
For example:

¥ 000/ 002345 @D
-
001000/ 002345

ODT prints the address and the contents of the word location on the next line.

6.4.2.2 Opening a PC Relative Location (- or __) — Typing the « character
or __ character when a location is currently open causes ODT to add 2 to the
address of the current location, to add the resultant sum to the contents of the
current location, and to open the location specified by the final sum. For
example:

*¥ 000/ 000040
001042/ 012345

ODT closes location 1000, adds 2 to the address (1000), and adds the resultant
1002 to the contents (40) of the current location. As a result, ODT opens
location 1042 and prints its contents. This method of calculating the next
location to open is similar to that used in relative addressing by the program
counter in the PDP-11 computer. Such a method of address calculation is for
position independent code.

If the contents of the current location is an odd value, ODT opens and prints
the contents of the low-order byte of the PC relative location. If the user types
a value followed by the __ character, ODT modifies the current contents and
uses the new value to calculate the PC relative address.

6.4.2.3 Opening an Absolute Location (@) — Typing the commercial at (@)
character when a location is currently open causes ODT to take the contents
of the current location as the address of the next loéation to open. As a result,
ODT closes the current location, opens the calculated location and prints its
contents. For example:

* oo/ 001024 @
Q010247 000500

ODT uses the contents of the current location (1024) as the next location to
open.

NOTE

On ASR-33 type terminals, type the @ character by pressing
the SHIFT key and the P key simultaneously.

If the user types a value followed by the @ character, ODT changes the
contents of the current location to the value and uses the new value to deter-
mine the next location to open. The method is equivalent to absolute address-
ing on the PDP-11 computer where the contents of the location following an
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instruction are taken as the address of the operand. The address is absolute
since it remains constant regardless of where in memory the assembled in-
struction is executed.

6.4.2.4 Opening a Relative Branch Offset Location (>) — Typing the greater
than (>) character when a location is currently open causes ODT to use the
signed value of the low-order byte of the current location to determine an
offset from the current location. ODT uses the final sum to open the next
location and print its contents. For example:

#1032/ 000407
001052/ 001456

ODT takes the contents of the low order byte (007) and multiplies by 2 to give
16 (octal). Next, ODT adds 2 to the address of the current location (1032) to
give 1034. Finally, ODT adds these two quantities (1034 + 16) to give the
address of the word (1052) to open. ODT closes the currently open location,
opens the calculated location, and prints the address and the contents on the
next line.

If the user specifies a value followed by the > character, ODT modifies the
contents of the currently open location and uses the low order byte of the new
value to calculate the relative branch offset location. For example:

#1032/ 000407 301
OOOB36B/7 Q00010

ODT interprets the byte value 301 as a negative value since the high order bit
is 1. The absolute value of 301 is 77 (octal) which is multiplied by 2 to give 176
(octal). ODT subtracts the relative branch offset (176) from the address plus 2
of the current location to give 636 as the address of the next location to open.
ODT opens the new location and prints its contents.

6.4.2.5 Returning to an Interrupted Sequence (<) — Typing the less than (<)
character causes ODT to close the currently open location and open the last
explicitly open location. This command is useful when a user has typed
the __, @, and > characters, or any sequence thereof, and wishes to open the
locations from which ODT calculated subsequent relative locations. For
example:

*¥1032/7 Q00301 >
OOB3G/ 0O0010 @
QOOO10/ 123456 <
QO1032/7 000301

After typing the > and @ characters, ODT opens location 10. The user returns
to the last explicitly open location by typing the < character. ODT opens and
prints the contents of location 1032, the last location explicitly opened.
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6.4.3 Printing the Contents of Locations

The user can type the L character in three ways to print the contents of
locations in the address space open by ODT. For example, to print the con-
tents of a certain range of addresses, specify the start and end addresses with
the L command as follows:

*¥03§776L

ODT prints at the terminal, the octal contents of each word between address
000000 and 000776. Beginning each line of the printout, ODT prints the ad-
dress of the first word on the line. The user can turn the printing on and off by
typing CTRL/O.

To print a listing on line printer unit 0, type the L command as follows:
*#1303776L
ODT prints, on line printer unit 0, the octal contents of each word between

addresses 000000 and 000776. To specify another unit, type 2 preceding the
command:

*23503776L
DEVICE?Y LP1:

Note that if the user types any number other than 1 before the L. command,
ODT prints the DEVICE question, to which the user types the device designa-
tor of the line printer unit to be used.

6.4.3.1 Printing ASCII Format (") — T'yping the quotation marks (") character
when a location is currently open causes ODT to print the ASCII representa-
tion of the word or byte. For example:

*1000\ 101 " A

001001\ 103 " C @
¥1000/ 41501

If the currently open location is open as a word, typing the " character causes
ODT to print the 2-character representation of the word. For example:
*1032/ 034567 " W9

The low order byte contains 167 (octal) which is W and the high order byte
contains 071 (octal) which is 9.

If the user types the " character and a location is not currently open, ODT
prints the ASCII representation of the previously open location.

6.4.3.2 Printing Radix-50 Format (%) — Typing the percent (%) character
when a location is currently open causes ODT to print the 3-character ASCII
representation of the Radix-50 word. For example:

*¥1000/ 034567 Y% I1G1
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If the user types a value preceding the % character, ODT interprets it as the
address whose contents are to be interpreted and printed. For example:

*1000% IGIL

ODT interprets 1000 as the address to use. If the user types the % character
and a location is not currently open, ODT prints the 3—character ASCII repre-
sentation of the previously open location.

6.4.4 Relocation Registers

ODT has available 16 relocation registers which the user can employ to spec-
ify relative addresses. ODT initially sets the relocation registers to -1 (177777,
the highest possible address) to prevent inadvertent errors in address calcula-
tion. The user sets a relocation register by typing the relative address, fol-
lowed by a semicolon and the specification of one of the 16 relocation registers.
For example, to set relocation register 0 to 1000, type the following:

*

The user can subsequently use the value in relocation register 0 as an offset or
a base address in specifying a location. For example, to open location 1032, as
a word, the user types the following:

*),32/ 000010

ODT adds the offset 32 to the contents of relocation register 0 to open the
location. Since relocation register 0 contains 1000, ODT opens location 1032.
To reset the contents of all relocation registers to -1, the user need type only

the R character. For example:

*R
*

ODT generates the carriage return and line feed operation and prints the *
character again. To reset the contents of any one register to -1, simply specify
the register number followed by the R character. For example:

¥R
*

The above command resets relocation register 1 to 177777 (octal).

ODT treats registers 0 through 7 differently from 10 (octal) through 17 (octal)
when used with disk files. For registers numbered 0 through 7, the leftmost 3
digits specify a block number and the rightmost 3 digits specify a byte loca-
tion within the block. For example:

000017
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The value designates byte 17 (octal) in block 0 of the file. The following value:

3412

designates byte 412 (octal) in block 3 of the file. (These registers are helpful in
accessing data which is partitioned in 512-byte blocks.) For registers
numbered 10 (octal) through 17 (octal), the value specifies an absolute block
number in the disk file. For example, the value 1000 (octal) specifies block
1000 (octal) of the disk file.

Use relocation registers 10 (octal) through 17 (octal) to access blocks in large
files (>65K blocks) that are beyond block number 65,535. To display the
contents of an address in this range, type the offset in blocks and a semicolon,
followed by one of the relocation registers 10 through 17. ODT accepts your
input, performs the line feed operation, and issues the asterisk prompt. At
this point, one of the relocation registers contains a block address. You can
use this value as a base address to access other locations. To begin accessing
addresses beyond the block offset contained in the relocation register, type:

1. the number of the relocation register with the block address (10 - 17),

2. a comma,

3. the offset beyond the block address that must be accessed, and

[i=N

a slash (/) character to terminate the response.

ODT then adds the block address to the offset and displays the contents of the
newly calculated address. For example, if you need to display the contents of
a large file starting at block number 303240 (which is decimal block number
100,000), enter the following information:

#303240510R

You must first convert the decimal block number 100,000 to octal and enter
this value along with the number of a relocation register, in this case register
10. ODT loads relocation register 10, then prints the asterisk prompt after the
information is entered. The relocation register now contains the block offset,
303240. This represents the address (30324000) from which you can access
other locations. If you want to examine the contents of address location
303240030, for example, type the following information:

¥ OR 307 000010

Since the increment beyond the base address 303240000 is offset 30 (octal),
you must enter this value to access the contents of address location 303240030.
ODT adds the octal number 30 to address 303240000 and displays the con-
tents of location 303240030 to the right of the slash character. The contents of
the resulting address location is 000010.
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To print the contents of locations based on a fixed offset from the relocation

registers, type the F character and subsequently use the L character. For
example: A

*F
¥1350353000L
*

The F character conditions ODT to calculate relocated addresses for a print-
out. The next command tells ODT to add the offsets from 0 to 3000 to the
value of relocation register 0 and print the contents of those resultant loca-
tions on line printer unit 0. The procedure is repeated for the values of reloca-
tion registers 1 through 7. The resultant printout contains a listing of the
contents of addresses n,0 through n,3000 where n is between 0 and 7 (the
relocation registers).

To turn off calculation of relocation addresses for a printout, type 1F. For

example:

*1F :
Subsequent listing requests generate printout for actual addresses rather than

relocated addresses.

6.4.5 Interpretive Address Quantities (Q and .)

ODT uses the variable Q to store the last value which it printed at the
terminal. The user can type Q to designate the value so stored.

ODT performs any valid operation requested and automatically extracts the
value from Q. For example, if the user desired to increase the value in an open
location by a certain increment, the following steps could be taken:

*13427 173214 Q+10
*7 173224

The user types 1342/ to open that location as a word. ODT prints the contents

of the location and stores that value in Q. The user subsequently types Q+10 2,
followed by the RETURN key. ODT adds 10 to the value in Q and modifies '
the current location with the sum. The user thus does not have to retype the

number or calculate the sum. To verify that ODT has changed the location

properly, the user types the / character. ODT opens the last previously open

location (1342), prints the contents, and, additionally, updates the value Q

with the most recently printed quantity.

The period (.) character indicates the currently open or last explicitly open
location and can be typed to indicate the current address for ODT operations.
This is the same address used by the < character described in Section 6.4.2.5.
In most cases, the . character value is the address used by ODT when the user
types the /, \, ", %, and LINE FEED characters. For example, to open as a
word a location 16 bytes from the last explicitly open location, the user types
the following:

*¥,+16/ 012345 " Y
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ODT adds 16 (octal) to the address given by the character, opens the resultant
address, and prints its contents.

6.4.6 Error Procedures

If the user types an invalid or unrecognized character, ODT prints a question
mark (?) character, generates a carriage return and a line feed, and prints
the * character. For example:

*10087
*

ODT indicates that the character 8 is an error. The user must retype the
number correctly.

If ODT encounters an error while performing output to a device, it prints the
message I/O ERROR? followed by the * character. The user must correct the
device error and type the command again.

6.4.7 Reading a Pack Identification with ODT

Each RSTS/E file-structured disk has a pack label (or identification) which is
required for logically mounting the disk on the RSTS/E system. The pack
label consists of one to six alphanumeric characters. This information should
be recorded visibly, usually on the pack or cartridge cover. Thus, when you
need to mount a disk, you can readily see what its pack identification label is.

If you get a 7PACK IDS DON’T MATCH error, you may have mistyped the
pack identification label on the MOUNT request. You may have also
mounted the wrong pack or cartridge on the drive. The external label should
tell you what the pack label is. If not, then you can use ODT to determine the
pack label. Note, however, that it is much easier to use the DSKINT program
to tell you what the label is.

ODT can be used to read the pack identification label on a disk. The pack
identification is stored in Radix-50 format on a relative, fixed location on all
disks - offset 14 (octal) in the first pack cluster. For disks with a device cluster
size of 1, the absolute address is 1014 (octal). For disks with a device cluster
size of 2, the address is 2014 (octal). For cluster sizes of 4 and 8, the addresses
are 4014 (octal) and 10014 (octal). The following sample printout shows the
procedure for a disk with a cluster size of 1.

RUN 40DT

opT ¥7.0 RSTS V7.0 TIME SHARING

FILE<MEMORY >*7? DK1: @D

*¥10147 xxxxxx % PAC

10167 xxxxxx % KID @)

* (tvrpe CRDS it does not echo.)

READY
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In response to the file question, type the name and unit of the device on which
the pack or cartridge is mounted. Terminate the response with either the
RETURN key or the ESC key to open the device for read access in nonfile
structured mode. ODT prints the asterisk (*) character when it is ready to
accept commands. Typing 1014 followed by the slash (/) character opens
location 1014 (octal) as a word. ODT responds by printing the octal contents
of the location opened. Typing the percent (%) character causes ODT to print
the first three characters of the pack identification, which is in Radix-50
format. Typing the LINE FEED key after the first three characters are
printed causes ODT to close the current location and open the next location.
Repeating the preceding procedure results in the second three characters of
the pack identification, after which the RETURN key is typed to close the
location and place ODT in command mode again.
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Chapter 7

System Utility Operations

7.1 Gieneral Utility Operations — UTILTY

The system manager controls system operation on line using the UTILTY
system program.

The commands of the UTILTY system program are presented in Table 7-1 for
reference. The following sections explain the commands according to their
functional uses. The UTILTY program has a protection code of <124> so that
only privileged users can execute its privileged operations.

Table 7-1:

UTILTY Commands

Category

Command Format* and Use

Operational
Control

LOGINS
Raises, to the maximum possible, the number of jobs allowed to be logged
into the system at any one time and enables users to log into the system.

SETALOGINSAx
Sets to x the number of user jobs which can log into the system after the
command is executed.

NOALOGINS
Prevents further logins.

SENDAKBn:Axxx

ALL
Causes the text string xxx to be printed on the keyboard unit n or all
keyboards.

*The notation A indicates that a space character is required.

(continued on next page)
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Table 7-1: UTILTY Commands (Cont.)

Category Command Format and Use T

Operational FORCEAKBn:Axxx

Control ALL

(cont.) Causes the text string xxx to be forced into the input buffers of keyboard
unit n or all keyboards as if it had been typed in.

To force a control character combination to a terminal, place the circum-
flex (") or up arrow (1) character as the first character of the text to force,
followed only by the proper character and the RETURN character. (That
is, no other text should follow the control character combination.) If either
the circumflex or up arrow character is the only character of text, UTILTY
forces the CTRL/C to the terminal.

If either the circumflex or up arrow character is the first character of more
than 2 characters of text UTILTY forces a CTRL/C to the terminal ahead
of the text.

KILLAn A_~,

Immediately terminates user job specified by n.

PRIORITYAnAp
Sets to p the priority of job n.

SUSPENDAn
Sets the priority of job n to -128.

RESUMEaAnAp
Resumes job n at priority p. Same as PRIORITY command.

RUNBURSTARAQ -~
Changes job n’s run burst to Q.

SIZEAnaQ
Changes job n’s maximum size to Q.

DETACHAn

DETACHAn/CLOSE

Detaches job n and closes all nonzero channels on which console terminal
is open.

DETACHAn/NOCLOSE P
Detaches job n but does not close all nonzero channels on which console
terminal is open.

HANGUPAKBn:
Disconnects the remote line specified by KBn:.

DISABLEAKBN:
Disables the terminal interface of keyboard unit n until the start of the
next time-sharing session.

DATE dd-mmm-yy
Sets the RSTS/E system date to the value of day, month and year (for
example, 14-NOV-78).

TIME hh:mm
Sets the RSTS/E 24 hour clock to the value of hours and minutes (for
example, 21:52 means 9:52 P.M.).

(continued on next page)
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Table 7-1:

UTILTY Commands (Cont.)

System File
Control

Category Command Format and; Use
Caching DISABLE CACHE
Control Disables disk caching.

LISTACACHE
Prints the current cache settings.

ENABLEACACHE
Enables data and directory caching.
/ALL
Cache all data transfers regardless of UFD entry or OPEN MODE.

/FILE
Files are cached depending on their UFD entry or OPEN MODE.

/NOFILE
Files will never by cached.

/BUFF
Small buffers can be used for directory caching (not legal if data caching is
generated).

/NOBUFF
Small buffers cannot be used for directory caching.

/CL:n
Specifies cache cluster size, where n is 1, 2, 4, or 8 blocks.

/LIMIT:n
Specifies the maximum number of cache clusters (based on available
memory).

/DIR:n
Specifies the maximum number of cache clusters used for directory
caching.

/DATA:n
Specifies the maximum number of cache clusters used for data caching.

FLAG <filename>
Modifies the cache settings for a file.

/CACHE
The file will always be cached on OPEN.

/NOCACHE
The file will not automatically be cached on OPEN.

/SEQ
If cached, the file will be cached sequentially.

/RAN
Unless otherwise specified, the file will be cached randomly if cached at

all.

DISABLEACACHE
Disables data and directory caching.

ADDASWAPFILEAnAdev:[filnam]
Adds the specified dev:[filnam] as a swapping file in slot n. Use /SIZE:n to
create the file at n blocks (contiguous).

REMOVEASWAPFILEAn
Disables the swapping file on slot n and closes the file.

(continued on next page)
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Table 7-1: UTILTY Commands (Cont.)

Category Command Format and Use

System File ADDAOVERLAYAdev:filnam
Control Uses the specified file for the FIP overlay code.

(cont.) REMOVEAOVERLAY
Removes the overlay file. The system resumes using the overlay portion of
the installed .SIL file.

ADDAERRORAdev:filnam
Adds the specified file as the file from which the system will extract error
message text.

REMOVEAERROR
Removes the error message file. The system resumes using the established
default error message file.

Disk MOUNTAdev:id
Management Logically mounts the disk residing on the specified drive unit with the M

pack identification label (id) so that data on the disk can be properly
accessed by the system. For example:

MOUNT DK1:PRIVL

mounts the pack with label PRIV1 on the physical device DK1:.

MOUNTAadev:id/option(s)

/LOGICAL:xxxxxx
Uses xxxxxx as the logical name for the pack in place of pack id.

/NOLOGICAL “‘!"5;

Does not use any logical name.

/PRIVATE
Mounts this public disk as a private disk.

/RONLY
Does not allow write access to this disk.

DISMOUNTAdev:
Logically dismounts a disk pack on the physical drive specified by dev:.
Must be used prior to removing the cartridge from the disk drive unit. &

LOCKaAdev:
Places the disk mounted on drive unit dev: in a state which prevents files
from being OPENed by nonprivileged users.

UNLOCKAdev:
Allows nonprivileged users to OPEN files on the disk mounted on drive
unit dev:.

CLEANAdev:

Rebuilds the SAT (Storage Allocation Table) of the pack mounted and
locked on disk drive dev:. To be used only when message DEVICE NEEDS
CLEANING is printed and the device is locked. Because the ONLCLN
program performs various disk cleaning operations in addition to rebuild-
ing the Storage Allocation Table, DIGITAL recommends you use
ONLCLN rather than the CLEAN command to affect a more thorough
disk cleaning procedure. Refer to Section 7.6 for a description of ONLCLN.

(continued on next page)
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Table 7-1:

UTILTY Commands (Cont.)

Category Command Format and Use
Disk QUOTAA[n,m]Aq
Management Sets the maximum number of 256-word blocks account [n,m] is allowed to
(cont.) retain at logout time to the decimal number q. A zero value for q means
unlimited quota. The value for q may be from 0 to 65535.
CHANGEA[n, m]passwd
Alters the password of account [n,m] to the 6-character alphanumeric
passwd. If you use the asterisk (*) character as the password, it prevents
any user from logging into the system on this account.
ZEROAdev:Aln,m]
Deletes all files from account {n,m] on the disk drive unit specified by dev:.
Run Time ADDaAdev:[n,mlname
System Adds to the run-time system table the run-time system specified by name.
Control

ADDAdev:[n,mIname/option(s)
The run-time system in account [n,m] on device dev: defaults to [0,1] if not
specified. If you do not specify dev:, your default device is the public disk
structure.

/EMT[:x]
The run-time system uses the RSTS/E special prefix EMT feature. The
value x denotes the EMT prefix code from 0 to 255. If x is not specified, the
code of 255 is used.

/EXT:eee
Uses eee as a default extension for files executed under this run-time
system.

/MIN:s
Uses s in K words as minimum size job allowed.
/MAX:s
Uses s in K words as maximum job size.
/ADDR:xxx
Uses xxx (1K-word section of memory) as the default load address.
/KBM
This RTS acts as a keyboard monitor.
/IUSER
This RTS is limited to use by one job at a time.
/RW
This RTS allows read and write memory access.
/LOGERR
This RTS logs errors occurring under its control to the system error log.
/REMOVE

This RTS should be removed immediately from memory when all users
have switched to another RTS.

/POSITION[:n}
Places RTS description block in position n after the default run-time sys-
tem in the linked list.

(continued on next page)
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Table 7-1: UTILTY Commands (Cont.)
Category Command Format and Use
Run Time /STAY
System This RTS should be permanently resident in memory.
&‘;’r’:f‘)’l REMOVEAname
' Removes from the run-time system table the entry for the module specified
by name.
LOADAname
Loads into memory the run-time system specified by name.
/STAY
Same as for ADD.
/ADDR:xxx
The 1K-word section of memory that is to be used as the load address.
UNLOADAname
Unloads from memory the run-time system specified by name.
NAMEAname=filnam
Associates the run-time system specified by name with the related file on
disk. The designated file can be any valid RSTS/E full disk file specifica-
tion. When execution of this file is attempted, the system will use the
name as the RTS for the program.
Resident ADDALIBRARYAdev:[n,mlname
Library Adds the specified name as a resident library. The resident library in
Control account [n,m] on device dev: defaults to [0,1] if not specified. If you do not

specify dev:, your default device is the public disk structure.

/ADDR:n
Loads the resident library into 1K section of memory at address n. You
must specify the /ADDR switch with the ADD LIBRARY option.

/STAY
Makes the resident library permanently resident.

/ITUSER
Allows only one user to access the resident library.

/RW

Allows the resident library to be mapped read/write rather than read-only.

/NOLOGERR
Prevents errors that occur within the resident library from being recorded
in the system error log.

/REMOVE
Removes the resident library from memory when all jobs using it switch to
another resident library.

REMOVEALIBRARYAname
Removes the resident library that is indicated by the specified name.

LOADALIBRARYAname
Loads the resident library specified by name into memory.

/ADDR:n
Loads the resident library into 1K section of memory at address n.

(continued on next page)
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Table 7-1:

UTILTY Commands (Cont.)

Category Command Format dnd Use

Resident /STAY

Library Makes the resident library permanently resident.

Control

(c‘(’)';t“)’ UNLOADALIBRARY Aname

’ Removes the resident library specified by name from memory.

Concise LISTACCL

Command Lists current valid CCL commands in the order in which their definitions

Language are entered into the CCL command table.
CCLAcom=prog
Defines the CCL com to run the program specified by prog. The prog can
be specified in the following format:
dev:[ppniname.ext;PRIV n
If device is omitted, the public structure is ujlsed. PRIV allows the program
to retain temporary privileges for programs entered at a nonzero line num-
ber. If PRIV is omitted, any entry, at a nonzero line number, to a program
stored with temporary privilege causes the program to drop the temporary
privileges. The value n specifies the line number to start execution. The
default for n is 0.
CCLAcom=
Deletes the CCL: command specified by com.

System ADDALOGICALAdev:[nnn,nnnlname

Logical Adds, as an additional entry in the system logical name table, the name for

Names the specified device type and unit. If an account is specified, the ADD
LOGICAL command also associates that project-programmer number
with the logical name.
REMOVEALOGICALAname
Removes from the system logical name table the entire entry for the name
specified or removes the name specified for'its associated disk entry.
CHANGEALOGICALAdev:name
Changes, for the disk specified, the old logical name to the name specified.
LISTALOGICAL
Prints a list of device specifications which currently have a system logical
name assigned. Includes any account specification associated with the
logical name.

Program HELP

Control Prints a list of valid UTILTY commands and their meanings at the key-
board printer.
CTRL/C
Terminates execution of the current operation and the UTILTY run.
CTRL/Z
Allows completion of pending operations before termination of the
UTILTY run. ‘
EXIT
Allows completion of pending operations before termination of the
UTILTY run.
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7.1.1 Running and Terminating UTILTY

The system manager or a privileged user executes the UTILTY system pro-
gram by typing the following command while logged in at any terminal.

RUN $UTILTY

The program responds by printing one header and one prompt as follows:

UTILTY V7,0 RSTS W7.0 TIME SHARING
#

after which any valid command can be specified. A list of all valid commands
is printed if the HELP command is typed. The program prints the # character
after each command is executed.

Termination of the UTILTY system program can be properly accomplished
by typing either CTRL/Z or the EXIT command. (CTRL/Z is echoed as "Z on
the terminal.) If CTRL/Z or EXIT is typed at any time, the operations cur-
rently pending are properly completed, and control is returned to command
level. The completion of the UTILTY run is signalled by the message printed
at the keyboard by the keyboard monitor (BASIC-PLUS prints READY).

If CTRL/C is typed in order to terminate the program run, any operation in
progress is interrupted immediately. Control is returned to command level.
(CTRL/C is echoed at the keyboard printer as “C). Typing CTRL/C to termi-
nate a UTILTY program run is not considered proper termination since the
effect of uncompleted internal system operations is unpredictable. The system
manager is advised to use CTRL/Z or the EXIT command to terminate
UTILTY.

The UTILTY system program is designed to run by the CCL command
UTILTY (with an abbreviation UT). If UT-ILTY has been added as a CCL
command, typing UT followed by a valid command causes UTILTY to run,
execute the command, and return to system command level. T'yping UT alone
runs UTILTY which prints the prompt character (#).

7.1.2 Principles of Disk Management

Certain commands of the UTILTY system program are used to manage disks
on the RSTS/E system. Such commands are presented for reference in Table
7-1 under the category of disk management. To more easily convey the proper
use of individual disk management commands, the following description of
each command is presented with*a discussion of its function and value.

7.1.2.1 Preparing a Disk for Use on a Drive — To be used on the RSTS/E
system, a disk pack or cartridge must be made known to the system by being
logically mounted. In this process, you supply the system with a physical
device and unit number on which the disk resides, and the disk’s logical
name, the pack label (or identification). The system will check the pack label
against the information actually written on the pack. If the pack label you
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supply to the system does not match what is on the pack, the PACKID’s
DON’T MATCH error occurs. Otherwise, the system records the presence of
the disk pack in the table of mounted disks.

A new disk must first be formatted and initialized for use on the RSTS/E
system by the initialization option DSKINT. A previously formatted disk can
be initialized by the DSKINT system program. The pack label, a 6-character
alphanumeric name assigned to the disk during the DSKINT dialogue, is
required to logically mount the disk. Once a disk is initialized, the REACT
program can create accounts on it.

When the RSTS/E system is started, only the system disk is logically mount-
ed. Ensure that other packs in the public structure, and perhaps other private
packs, are mounted by commands from the START.CTL or CRASH.CTL file.
You can logically mount a private disk on the system by means of the
UTILTY system program MOUNT command or use the CCL MOUNT com-
mand described in the RSTS/E System User’s Guide. The procedure to mount
a disk is summarized in Table 7-2.

Table 7-2: Procedures for Using Disk Packs and Cartridges

Add a Pack or Cartridge to
the System*

Remove a Pack or Cartridge from
the System

Use the SYSTAT system program to
ensure that the drive unit is free.

Place the pack in the drive. When the
drive is READY, write enable it for
normal usage. Write lock the disk if it
is to be mounted read only.

Invoke the UTILTY system program
and use the MOUNT command to
mount the new pack logically.

CLEAN the pack if necessary. To clean
a disk mounted read only, it must be
dismounted, mounted write enabled,
cleaned, dismounted and mounted
read only. DIGITAL recommends that
you use the ONLCLN program if you
need to perform a thorough disk clean-
ing operation. Refer to Section 7.6 for a
description of ONLCLN.

Use UNLOCK command to free device
for use.

. Invoke UTILTY and use LOCK com-

mand on the drive unit containing the
pack to be removed.

. Use the SYSTAT program disk status

report to determine the number of
OPEN files. If zero, proceed. If non-
zero, wait until all files are closed be-
fore proceeding.

With no files open on the device unit,
invoke the UTILTY system program
and use the DISMOUNT command to
notify the system that the pack is being
removed.

. Remove pack from disk drive unit.

}

*The disk pack is assumed to have been initialized and formatted using the DSKINT
initialization option or the DSKINT system program (Sectioh 7.5). See the RSTS/E Sys-
tem Generation Manual for a description of DSKINT initialization option.
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Unless the disk is mounted for read only access, the error message 7DEVICE
HUNG OR WRITE LOCKED indicates that the disk unit is not write
enabled. Under no circumstances should a public disk be write protected,
mounted read only, or dismounted during normal system operation. Files are
created and accessed in the public structure without explicit reference to a
device. By removing a public disk during time sharing, the system manager
denies users access to files which reside on that device.

Certain other errors can occur during the MOUNT operation. The error mes-
sage 7NOT A VALID DEVICE indicates that disk type or the unit specified is
not configured on the system. If the 2ZILLEGAL SYS() USAGE error occurs,
one of two conditions is possible. The disk specified either is already mounted
or is the system disk. The error 7PACK IDS DON’T MATCH means that the
pack identification specified does not correspond to the one on the disk. (The
ODT program, as described in Section 6.4.7, can be run to read the label on
disk.) If the ?FATAL DISK PACK MOUNT ERROR message is printed, the
disk has an unreadable storage allocation table, a cluster size larger than 16,
or some other nonrecoverable error condition. The disk may have been written
on an operating system other than RSTS/E.

To properly remove a private disk pack or cartridge from a drive unit, actions
similar to those of preparing the disk for use must be employed. For example,
if the system manager desires to replace a private disk with another private
disk, careful procedures must be followed. The first step is to ensure that no
files are open on the drive unit. This can be accomplished by requesting a disk
status report through the SYSTAT or display system program. The next step
is to lock the device unit by using the LOCK command. This action gnsures
that nonprivileged user programs cannot open any more files on the disk.

When the disk to be removed has no OPEN files and has been LOCKed,
the system manager next must logically dismount the device with the
DISMOUNT command. If any files are open on the disk, UTILTY prints the
?ACCOUNT OR DEVICE IN USE error message and does not dismount the
disk. After the dismounting action is completed, the disk pack can safely be
removed from the drive unit. Any pack which is to replace the pack removed
must undergo the procedures previously described for proper use of the pack.

If a disk was not dismounted properly after it was last used, UTILTY en-
counters the 7DISK PACK NEEDS 'CLEANing’ error when the MOUNT
command is executed. UTILTY prints the warning message ?DISK PACK
NEEDS 'CLEANing ‘. The disk is mounted but locked. The SYSTAT dis-
play program prints the text LCK in the disk structure report. The lock
condition prevents nonprivileged jobs from accessing the disk but allows the
disk to be cleaned.

An improperly dismounted disk requires cleaning because the Storage Alloca-
tion Table (SAT) in the SATT.SYS file does not reflect the actual allocation
of storage. This condition results because the SAT is manipulated in memory
and is not written back to the disk immediately. Proper dismounting proce-
dures ensure that the SAT is updated on disk before the disk is physically
removed from the drive.
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Because the MOUNT command of UTILTY does not clean disks, the CLEAN
command must be used to rebuild the SAT on the disk. The CLEAN routines
read all the directory blocks and create a new SAT truly reflecting occupied
storage. Additionally, all file access counts are reset to 0 and all files with
.TMP extensions are deleted. If the CLEAN command is not executed and the
disk is dismounted, the error condition no longer applies but the SAT is still
unreliable and requires cleaning. (The DISMOUNT command assumes the
proper procedures were followed and clears the bit which indicates that
cleaning is required.)

NOTE

The CLEAN suboption of REFRESH and the ONLCLN pro-
gram perform more extensive verification of the disk structure.
DIGITAL recommends that, where possible, the system mana-
ger use either of these methods in place of the UTILTY version.

The MOUNT command of UTILTY does not unlock the disk. To allow non-
privileged jobs access to the disk, the UNLOCK command must be executed.
Nonprivileged jobs can open files on the disk after it is unlocked.

The MOUNT command not only mounts a disk pack or cartridge but also
determines whether a logical name should be placed in the system logical
name table. If the mount operation succeeds, the system scans the entire
name table. If the name is not in use, the system places the pack identifica-
tion in the table entry for the specific device and unit. A pack identification
which duplicates a logical name in use is not entered in the table. UTILTY
notifies the system manager in this case by printing the message LOGICAL
NAME WAS NOT UNIQUE. The disk is properly mounted but cannot be
accessed by a system logical name. The CHANGE LOGICAL command can
be issued to establish a unique logical name for that specific disk unit entry in
the table.

7.1.2.2 Disk Mounting Options — With the MOUNT command, the system
manager can specify options (switches) to modify the logical name for the
disk, suppress any logical name, mount a public disk as private and mount a
disk for read only access.

The /LOGICAL: and /NOLOGICAL switches control the system logical name
for that specific device and unit. By specifying the /NOLOGICAL switch, the
system manager prevents the pack identification from being entered in the
system logical name table. This action keeps the pack identification from
being reported by SYSTAT and the display program and limits access to the
disk by its physical name. At a later time, the CHANGE LOGICAL command
can establish a logical name for the disk or the ADD LOGICAL command can
create an additional logical name entry by which the disk can be accessed.

The /LOGICAL: switch tells UTILTY to replace the pack identification with
the logical name specified with the switch. UTILTY first mounts the disk and
then determines whether the logical name is unique. If the name is not in use
as a system logical name, the system places the specified name, instead of the
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pack identification, in the table entry for the specific device and unit. If the
name duplicates one currently in use for any device, UTILTY prints the
message LOGICAL NAME WAS NOT UNIQUE. The disk is mounted but
has no associated logical name. The CHANGE LOGICAL command can be
issued to establish a unique logical name for the disk or the ADD LOGICAL
command can create an additional logical name entry by which the disk can
be accessed.

The system manager can mount a public system disk from another RSTS/E
system by simply adding the /PRIVATE and /RONLY switches to the
MOUNT command. The former switch causes the system to treat the disk as
a private pack and the latter switch prevents any user from creating or alter-
ing files on the disk. These actions preserve the integrity of the foreign and
host system’s public file structures and allow privileged users read access to
data files on the public pack or cartridge. The /RONLY switch, moreover, can
be specified to restrict write access to any private disk. If /RONLY is used, the
disk can (and should) be write locked.

7.1.2.3 Removing All Files from an Account — Before an account can be de-
leted from the RSTS/E system or deleted from a private disk, the account
must contain no files. The ZERO command of UTILTY removes all files from
an account on a device. The ZERO command does not remove write-protected
files. If the account contains write-protected files, use the PIP RENAME
switch or the BASIC-PLUS NAME-AS statement to change the files protec-
tion prior to zeroing the account. The REACT program (see Section 4.1.2) is
then used to delete the account.

7.1.2.4 Changing Quota and/or Password of an Account — Each user account
in the RSTS/E system has associated with it a quota of disk storage that the
account can retain at logout time and a password which allows access to the
system. The quota and password are specified by the system manager when
the account is created.

The system manager can change the quota by use of the QUOTA command of
UTILTY. The system manager specifies the account number and the decimal
number of 256-word blocks of disk storage the account can retain at logout
time. If zero is specified for the quota, the account can retain an unrestricted
number of blocks.

The system manager can change the password of an account by using the
CHANGE command.

Note that the QUOTA and CHANGE commands do not affect the entries in
the ACCT.SYS file.

7.1.3 Operational Control of the System

Certain commands of the UTILTY system program control the operation of
the system. Such commands are listed for reference in Table 7-1 under the
category of operational control. These commands and examples of their possi-
ble usage are described in this section.
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7.1.3.1 Controlling the Number of Logged-in Jobs — When the system mana-
ger can monitor and control system operation while logged into a RSTS/E
system. By use of the SYSTAT or the display system program, the manager
observes the number of free small buffers. If, for example, the number of free
small buffers drops below 10% of the total buffers available, system efficiency
declines. The system manager can remedy the possible degradation of system
efficiency by preventing more users from logging into the system. The number
of logged-in jobs allowed can be adjusted by the SET LOGINS, NO LOGINS
or LOGINS commands.

The NO LOGINS command sets to 1 the number of jobs allowed to be logged
into the system. After the NO LOGINS command is executed, further logins
are disabled. If a user attempts to log into the system or to execute a logged
out command, the monitor prints the ?NO LOGINS message. Jobs already
logged into the system can continue running. Jobs such as BATCH which log
other jobs into the system cannot, however, successfully process further
requests. The SHUTUP system program disables further logins in preparing
to shut down time sharing.

To prevent the system manager from being locked out of the system, RSTS/E
allows jobs to be logged in at the system console terminal* (KBO:) regardless
of the number of logins currently allowed. Of course, this capability remains
in effect as long as a swapping slot is available to handle a new job.

The SET LOGINS command adjusts the number of allowed logins to a desig-
nated number. This command is useful to limit or extend the load allowed on
the system. The number of allowed logins is never allowed to be 0 or greater
than the value of JOB MAX set at system start up time. If 0 is specified in the
command, the number set is 1. The number of logins allowed can never
exceed the capacity of the swapping space installed on the system. If a num-
ber greater than the maximum allowed is specified in the command, the
system sets the maximum possible. The free buffer status report of SYSTAT
or the display programs tells the maximum number of logins currently
allowed.

The system manager normally uses the SET LOGINS and LOGINS com-
mands with ADD SWAPFILE commands to adjust the number of logins
allowed. After swapping space is added to the system, the LOGINS command
recalculates the swapping capacity, factors in the currently allowed maximum
swapping size (SWAP MAX), and increases the number of allowed logins.
The SET LOGINS command is used to decrease the number of allowed logins
to prepare for the removal of swapping space.

7.1.3.2 Broadcasting Messages to Terminals — The system manager can com-
municate with one user or with all users by the SEND command. The SEND
command causes a specified text string to be placed in the output buffer of a
terminal or all terminals and, as a result, be printed on the terminal. If a user
assigns a peripheral device for an inordinately long time, for example, the

*This feature is a special characteristic of the terminal that you designate as the system console
(the default is KBO:). By installing a patch, the system manager can change the terminal
having this characteristic. In any event, only one terminal on a system can have this capability.
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system manager can transmit a message requesting the user to deassign the
device. By specifying ALL in place of the device designator of a single key-
board, the system manager can broadcast the message to each on-line termi- ”~
nal in the RSTS/E system. '

7.1.3.3 Controlling Jobs — The system manager can cause a user’s terminal
(or all users’ terminals) to execute a text string by the FORCE command and
he can also terminate a user’s job by the KILL command. The FORCE com-
mand places a text string in the input buffer of a specified terminal as if it had
been typed by the user. If the first character of more than 2 characters of the
text is the up-arrow character ("), it is replaced by a CTRL/C (*C). The
following sequence of two FORCE commands causes a user’s terminal to
execute two commands which log out the job.

#*FORCE KB4: "BYE
¥FORCE KB4: YES

The KILL command terminates the user’s job. The user is immediately -
logged off the system. '

The running of a job is controlled by the SUSPEND, PRIORITY, and
RESUME commands. The SUSPEND command gives a job a priority
of -128. The job will not be eligible to run again unless the RESUME or the
PRIORITY command raises its priority to —-120 or higher.

7.1.3.4 Setting Job Priority, Run Burst, and Maximum Size — The UTILTY

system program may be used to set the priority, run burst, and maximum size -~
of an existing job. The system manager can change any of the current values

to increase or decrease the chance of gaining run time in relation to other

running jobs, to determine how much CPU time the job can have when it is

compute bound and to increase the area a job can occupy.

The system runs jobs on the basis of priority. The higher a job’s priority, the
better are its chances of obtaining run time in relation to other running jobs.
Priority is determined by an 8-bit priority byte, as shown in Figure 7-1.

Figure 7-1: Priority Byte Format

X X X X X X X X

- n g
Sign User Definable System Definable
Bit Portion Portion

By running UTILTY, a privileged user can set the user definable portion of
the priority byte for any job on the system using the PRIORITY command.
Since the three system definable bits are normally zero, standard priorities
are multiples of 8 between -120 (lowest priority) and +120 (highest priority).
Zero is a legal priority. When UTILTY changes a priority, it truncates any
value not a multiple of eight to the next lowest legal priority. For example, if
you specify a priority of +10, UTILTY sets the value to +8. -~
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All of the system definable bits are normally off (zero). The least significant
bit is set when a keyboard delimiter is typed and the job was waiting for
keyboard input. Keyboard delimiters are the CR, LF, FF, CTRL/Z, and ESC
(or ALT) characters. The next significant bit is set whenever a CTRL/C is
typed and can be set at any time. Finally, the most significant bit of the
system definable portion is set by SYS system function call. All system defin-
able bits are cleared when another program is chained or when the job is at
the system command level.

The system definable portion of the priority byte is always less significant
than the user definable portion. Therefore, the system definable bits affect
priority only within the user definable priority range; If two jobs are running
under priority -8, for example, the user who types a CTRL/C has a higher
priority (that is, priority -6 in this case) than the user who does not type that
combination. On the other hand, a third user with priority 0 supersedes two
users whose priorities are -8 and -6.

When you log into a system, LOGIN is run with priority 0. LOGIN automati-
cally sets your job to priority -8. This is the default priority with which most
or all of the jobs are run. Only in unusual circumstances should priorities
other than -8 be assigned.

On occasion, you may want to run a program that requires a great deal of
computation. If time is not a factor in obtaining results, the privileged user
can decrease the job priority to improve efficiency for the users on the system.
Conversely, infrequently used detached programs often have higher priorities
(typically priority 0) since they must run quickly when needed but do not run
compute bound for an extended period and do not run often.

Run burst is the maximum time a job can run compute bound before another
job obtains access to the CPU. On systems using the KW11C line frequency
clock, each unit of run burst time is equal to 1/60th or 1/50th of a second,
depending on the system’s power line frequency. Systems running with the
KWI1P clock at crystal speeds, rather than at line frequency, have a run
burst unit of 1/50th of a second. If the system is operating off a 60 Hz power
line, one run burst unit equals 1/60th of a second. In that case, six units equal
1/10th of a second, which is the run burst default value.

If a specific job is assigned a run burst of 6 units but does not require that
much compute bound time, the system automatically transfers control to the
next user before the six units have been used. One tenth of a second is gener-
ally considered the best run burst time period to insure efficient overall Sys-
tem operation. If a job is guaranteed to become I/O bound (that is, I/O
stalled) after a certain amount of computation, UTILTY can be used to spec-
ify a run burst larger than 6. In many cases, a run burst of greater than 6 units
has a significant effect on long computational programs.

The maximum size assigned to a job refers to the allowable memory space.
You can allow certain jobs to run programs larger than 16K words by assign-
ing a job a maximum size up to 31K words. This assigned limit does not affect
privileged, compiled programs. Thus, a user with a small amount of space can
still run system programs that would normally exceed the memory limit.
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7.1.3.5 Controlling Keyboards and Remote Lines — If the system manager
determines that a dataset line is in use but no keyboard activity is taking -_
place (by SYSTAT or display program job status report), he can disconnect o
the dataset. The HANGUP command causes the remote line specified by

KBn: to be disconnected. The hangup capability prevents a user from mono-

polizing the line without being charged for connect time and frees the line for

other remote users.

By the DETACH command the system manager can free a terminal from its
job. If the job does not have the terminal open on a nonzero channel, this
action frees the terminal for other use. The DETACH command normally
forces the system to close all nonzero channels on which the terminal is open.
The /NOCLOSE switch suppresses this action. When the job specified
is currently detached, UTILTY prints the message JOB NUMBER x IS
ALREADY DETACHED.

The DISABLE KBn: command can remove a single line terminal interface
from use for the current time sharing session. To disable an interface for
subsequent sessions, the SET option of the initialization code can be used.
(SET is described in the RSTS/E System Generation Manual.) An interface
remains disabled until the start of the next time-sharing session, at which
time it is reenabled unless it was disabled by the SET option.

7.1.3.6 Changing System Date and Time — The DATE and TIME commands
allow the system manager to change the system date and the 24-hour clock.
The commands are important on systems where strict accounting data is kept
and incorrect values may have been entered at system start-up time. -

7.1.4 Data Caching Control

Data caching is used to store blocks from a user file for direct memory access.
Directory caching is used to store the MFD, UFD, Monitor overlay code, and
other frequently accessed system file directories.

When a user job executes a read request, the RSTS/E Monitor performs a disk

access and transfers the requested block(s) of data from the disk to the user i ¥
job’s buffer. With data caching, the monitor stores the most recently read '
data blocks in an area of memory called the cache. If a user job executes a

read request for a data block in the cache, the monitor copies the requested

data directly from the cache into the job’s buffer. Because the system can

retrieve data blocks from memory instead of disk, physical disk accesses are

decreased. This can result in improved I/O throughput and faster response

time.

Data caching is most useful for read operations in that it can minimize disk
transfers. Every write operation causes an actual write to the disk. In a write
operation that modifies existing cached data, the data is updated both in the
cache and on the disk.

Support for data caching must be selected during system generation (see the
RSTS/E V7.0 System Generation Manual). You can generate three types of
caching: no caching, directory caching only, or data and directory caching. If -~
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you select directory caching, caching is automatically enabled at system start
up. If you select data caching, caching is automatically enabled provided that
at least 2K words of XBUF are allocated for data caching. Note<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>