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OVERVIEW OF RSTS/E V7.8
Overview of RSTS/E V7.0
IHTROQUCTIDN

RSTS/E V7.8 is a major feature release of the
operating system, performance Improvements, enhanced
functionality, and new hardware support have been
{ncluded whlle maintaining upward compatiblilicy with
previous versions of the RSTS/E operating system.

o Have you been concerned with lony task build
times? :

) Have you been concerned by disk I1/0 throughput
time?

o Have you been concerned with the 65K block
limitation for Eiles?

o Have you been concerned with COBOL performance?

[ Have you been concerned with the limitations of
BACKUP?

RSTS/E V7.8 addresses all of the above and more.
This module covers the major features of RSTS/E

V7.8 at a conceptual level. The modules that follow
address these new features In more detail.
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This page 1s for notes. overview of RSTS/E V1.8
NEW HARDWARE SUPPORT
Disks
1. RL82
o Up to 4 RLO1/RLO2 disks on a system
2. RX@2 - floppy disk
o pDouble or single denslty user selectable
o Single density is AX91l compatible
o Uses RXP1l-K dlskettes
o DMA access device
o Supported as non-file structured devlice only
[ Up to 8 RXOl/RX02 diskettes on a system
o Improved diagnostic capabllity
- N NTIAL .
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Table OVR-1, Disk Characteristics
DISK NAME RLO2 RX02 RX62
DOUBLE DENSITY SINGLE DENSITY
DISK TYPE CARTRIDGE DOUBLE DENSITY SINGLE DENSITY
FLOPPY FLOPPY
No. of Surfaces/disk 2 1 1
No. of Blocks/disk 20460 1782 1782
No. of Words/disk S. M 256K 128K
Device Clusters]ze 1 N/A N/A
Max. No, of Drives 4 8 8
Access Time 190 Average ° Average
Mil1li- 262 483
seconds Milliseconds Milliseconds
Transfer Time 3.9 Peak Peak
words/mi- | 62kb/ 31 kb/
crosecond | second second
ovR-4 COMPANY CONFIDENTIAL
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Flgure OVR-1.

LA34-DECwriter 1V

LA36 equlivalent

Up to 109 baud

Up to 220 columns (depending on print size}

Set up mode
functions

allows wser

selectable terminal
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Figure OVR-6.
VT52 replacement
Supported in VT52 mode
Up to 9688 baud

Screen

vried

- 132 columns x 14 llnes

- 80 columns x 24 lines

Sat up mode allows user selectable

functions

0Ve-]1

132 columns x 24 lines
~ Ability to combine attributes
- Full terminal capability

Advanced video option Includes:

COMPANY
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ADDITIONAL VT18# DOCUMENTATION
Definition of Bach VT188 Set-Up Feature
This sectlon describes each SET-UP feature in detall

(In alphabetical order) and states how each feature affects
the terminal.

Note

Unless otherwlse stated, entering SET-UP
mode and changing features does not
result In the loss of data displayed on
the screen.

ANSI/VTS2 Mode

The Vried terminal Is compatible with two dlfferent
programming standards - American National ' Standards
Institute (ANSI} and VTS2. In ANSI mode, the VT188 will
generate and respond to coded sequences per ANSI standard
X3.41 - 1974, In VT52 mode, the VT108 terminal s
_ compatible with previous DIGITAL software using the VT52

video terminal. )

Answerback HMessage

The VT100 answerback feature provides the terminal with
the capabllity to lidentify ftself to the host. Answerback
is a question and answer sequence where the host computer
asks the terminal to identify .tself. The terminal sends
fts unique ldentifier, or answerback message, to verify the
fdentity of the terminal. The entire answerback sequence
takes place automatically without affecting the screen or
requiring operator action.

Auto Repeat
The auto repeat feature allows a key to be

autonatically repeated at the rate of about 38 characters
per second when the key Is held down for more than one-half

OVR-12 COMPANY CONFIDENTIAL
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second, The auto repeat feature affects all keyboard keys
except the following:

SET-UP

ESC

NO SCROLL

TAB

RETURN

ENTER

CTRL and any key

Auto XON/XOFF

The VT108 1ls capable of automatically generating
synchronlzing codes XON (DCl) and XOFF (DCJ). The XOFF
control sequence {s used to stop the traasmlsslon of data
from the computer to the terminal; the XON sequence is used
to resume transmisslon. With the feature enabled, the VT100

will automatically generate the XOFF code when one of the
following events occur: )

1. The internal buffer is nearly full

2. The NO SCROLL key Is pressed

3. The terminal Is placed in SET-UP mode

When either the buffer empties, the NO SCROLL key fis
pressed agailn, or the terminal is taken out of SET-UP mode,
the VT100 will automatically transmit the XON code to resume
transmisglon from the computer to the terminal.

If the host computer software does not support the
XON/XOFF codes, data sent during buffer full coanditlons, or
when the termlnal is in SET-UP mode, will be lost.

Note

The VT188 will always stop transmission
when an XOFP (DCJ) code s recelved and
will resume transmission when an XON
(DC1) code i3 received, regardless of the
AUTO XON/XOFF feature setting.

OVR-113 COMPANY CONFIDENTIAL
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Bits Per Character

Thls featuré &llows the terminal to transmit and
receive 7 or 8-bit characters, In most cases, the terminal
will be set for 7-bit operation (normal ASCII standard
chacacters). In those cases where the communication
protocol requires 8-bit characters, bit 8 1s set to a space
for @) for characters transmitted and is ignored on all
characters recelved.

Characters Per Line.

The VT108 is capable of displaying elther 88 or 132
characters per line. In the B@ character per line mode, the
screen |s 88 characters wide by 24 lines high. In the 132
chsracter per line mode, the screen is 132 characters wide
by 14 lines high. In the 132 character per line mode, the
displayed lines are physically the same width as {n the 80
character per line mode, but the characters are more
compact.

Nots

When changing from an 89 to 132 character
per line mode or vice-versa, the current
contents of the screen are lost. .

Cursor

The VTr108 offers a cholce of two cursors to Indicate
the "active positlons® or where the next character will be
placed on the screen. The cursor may be displayed as elther
3 blinking underline (_) or a blinking block (m}.

OVR-14 COMPANY COMFPIDENTIAL
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Interlace

Interlace changes the scanning rate of the screen to
allow for alternating scans of odd and even rows In the
character. This feature iIs used for high resolution memory
options. When In the alphanumeric mode, the interlace
feature should be turned off since the use of the smooth
scroll feature with the Interlace feature may cause the
display to appear jittery and difficult to read when the
screen is scrolling.

Keyclick Tone

The keyclick is a tone which 1s generated every time a
key is pressed. The keyclick may be turned on or off to
sult the operator's needs. MHowever, research and experience
has shown that an operator is more accurate when there ls an
audible feedback from the keyboard.

Like the bell tone, the keyclick volume Is not
adjustable.

LINE/LOCAL

The LINE/LOCAL feature allows the operator to easlly
place the terminal in elther an OM-LINE or LOCAL (off-line)
condition. when the terminal 1Is on-line (the keyboard
ON-LINE 1indicator 1is ON) all characters typed on the
keyboard are sent directly to the computer and messages from
the computer are displayed on the screen, In the LOCAL
condition (the keyboard LOCAL indicator is CN), the terminal
is slectrically dlsconnected from the computer, messages are
not sent to or recelved from the computer, and characters
typed on the keyboard are echoed on the screen dlirectly.

Margin Bell

The margin bell feature Is much the samne as the bell In
a typewrlter. When the cursor is elght characters from the
end of the current line, the VT108 sounds a tone to alert
the operator.

3vF-18 COMPANY CONFIDENTIAL
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New Line

The new line feature enables the RETURN key on the
terminal to function 1like the RETURN key on an electrlc
typewriter, When the new line feature is enabled, pressing
the RETURN key generates the carrliage return (CR) and line
feed (LF) codes. When a line feed code 1s recelved, the
code s interpreted as a carriage return and line feed.

When the new line feature is disabled, the RETURN key
generates only the CR code; an LF code causes the terminal
to perform a line feed only. -

Note

If double 1ine feeds occur consistently,
tuen this feature ofif since the computer
fs already performing this functlon
automatlcally. .

Parity

When enabled, parity checks for <correct data
transmisslon. 1f a transmlsslon error occurs, the VT1P@ can
detect It and {indicate 1its presence by placing .a
checkerboard character (%) on the screen in place of the
character with the error. The parity sense feature
determines {f the parity {s even or odd.

Parity Sense

The parity sense feature defines which of the two
methods of parlty checking, odd or even, Is belng used by
the vT1%9, If the parity feature 1is on, the terminal's
parlity sense must be matched to the parity the computer is
sending. 1f the parity sense features do not match, every
character sent to the computer will be rejected even though
the character was received correctly by the VT100. 1f a
pacity Incompatibility occurs, the checkerboard character
will be shown on the screen in place of the recelved
character.

OVR-16 COMPANY CONFIDENTIAL
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Note

.

o comm—

1f the paclity feature is turned off, the
parity sense selection will be totzlly
disregarded.

Power

During the iInitfal installatfon, the terminal display
must be synchronized to the power line frequency. In the
U.S. this Is set to 60 hertz,

Recelve Speed

The receive speed determines how fast the characters
sent by the computer can be accepted by the terminal. The
VT100 is capable of receiving at any one of the following
preselected speeds: 5@, 75, 118, 134, 158, 200, 300, 600,
120¢, 1800, 2000, 2200, 3608, 48089, and 9600 baud.

The receive speed Is independent of the transmit speed;
the terminal may receive data at one speed and transmit data
at a totally different speed.

Screen Background

The screen background feature of the VI100 allows the
operator to determine the background of the screen. In the
normal screen mode, the display contains light characters on
a dark background; In the reverse screen mode, the display
contains dark characters on a light background.

Screen Brightness

Unlike most video terminals, the VT100 does not contaln
switches or knobs to adjust screen brightness. Instead, the
VT180 electroniczally controls the screen Lcightness. This
feature eliminates the high failure rate of mechanical knobs
and allows the operator to seclect the desired level of
Erijhtness for ~axi1aum confort under varied lighting
canditions. This settingy may be saved like any other
fertare in the terninal.

Cahel? SImELNY TONEIZENTIAL
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Scroll

Scrolling is the upward or downward movement of
existing lines on the screen to make room for new lines at
the bottom or top of the screen. It can be performed in two
ways: jump scroll or smooth scroll. In jump scroll mode,
new lines appear on the screen as fast as the computer sends
them to the terminal., At the higher baud rates, the data is
very dlfflcult to read due to the rapld upward movement of
the 1ines. In smooth scroll mode, a limit is placed on the
speed at which npew 1lines of data may be sent to the
terminal. The upward movement of lines occurs at a smootﬁ
steady rate allowing the data to be read as it appears on
the screen.

Note

Smooth seroll mode allows a. maximum of
six lines of data per second to be added
to the screen. The Auto XON/XOFF feature
must be enabled and supported by the host
computer to ensure that data is not lost
when smooth scroll mode is enabled.

Tabs

Just llke a typewriter, the VT188 can jump or tab to
reselected points on a lline. These tab stops may be
ndividually changed, or totally cleared and then reset.

Transalt Speed

Transmit speed determines how fast the characters will
be sent from the terminal to the computer. The V¥T108 .is
capable of transmitting at any one of the following
preselected transmit speeds: s@, 75, 119, 134, 150, 2080,
300, 688, 1200, 18008, 2008, 2400, 3600, 4800, and 9698 baud.

OVR-18 COMPANY CONFIDENTIAL
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Transmit speed s {independent of recelve speed; the

terminal may transmit data at one speed and recelve data at
8 different speed.

Wraparound

The wraparound feature removes the maximum limlt on the
number of characters that may be entered for one line, When
this feature is enabled, the 8lst or 133rd character
(depending upon the line size selected) typed on a line s
automatically placed in the first character position of the
next line without a carriage return (CR) and a line feed
(LF) code is generated. If the wraparound feature was not
enabled, the 8lst or 133rd character and all following
characters would be overwrltten into the last character

position of the current line until a CR and an LF code are
generated.

Note

Since wraparound is a VT100 terminal
feature dealing with physical lines, the
CR and LF codes must still be generated
to end the logical line.

1 <
3 | (shifted)

The VT108 contains character sets for the U.S. and the
United Kingdom. The dlfference between the two character
sets 18 one character, the ¥ or £ symbol. When the U.S,
character set Is selected, the uppercase 3 key on the maln
keyboard displays the 1t character. The £ character ls
displayed when the U.K. character set is selected.

c\a-19 CO¥FANY CONFIDENTIAL
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Figure OVR-7. TS84

o 9-track magtape tape

o 808 or 1500 BPI preset at factory

L]

Up to 8 units on a system
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Plgure OVR-8. TUS8 - DECtape II

Low cost tape cartridge

180 second average access time

Up to 2 drives per controller

Up to 4 controllers/8 units on 3 system
Uses a DL11A terminal interface

(=2~ 2= - I - I -

KMC)1

o

° Up to 16 allowed on a systen

vR-21

A microprocessar used by the 327) packaje

Random access to 512 blocks of 512 bytes each

CMPENY TINFIDENTIAL
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OBSOLETE HARDWARE

[
o

RC11 ~ fixed head disk
LK1l - hardware which forced devica Interrupts

OVR-22 COMPANY CONFIDENTIAL

£.75/E CPIATE
GVERVIEW %F RLTS/E VI.@

(3]
.
X
..
.y
»
-

NEW OPERATING SYSTEM PEATURES
Large files
1. System generation option
2. Data flles limited only by the slze of a disk
3. HResource cosSt
o 2K words in monitor
o One additlional small buffer for each Elle
opened, no additional buffers for multiple
opens of the same flle.

4. Benefits fnclude:

o Extension of non-contiguous files opened for
update/write~shared access

0 Access to non-file structured disk by block
rather than device cluster number

o Some performance improvement

pata Caching - 1
1. System generation optlon

2. Data, as well as directories, can be cached in
memory

3. User selectable random or sequential data caching
{pcivileged operatlon)

4, Resource cost

] Minimun 2K words of XBUF
o Heavier CPU usage

S. Benefits

° Overall I/0 throughput {improvement on disk
‘ bound systems

w
Y
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RSX Directives In Monlitor
1. System generation option

2. User jobs do not have the RSX Run-Time System as
part of the user virtual space.

3. Resource cost
o 1K words in the monitor
%

4. Beneflts

o 11K word user space when using the RSX Run-Time

Systen
© 24K word user space when using RMS resident
libracy
Resident Libraries . .

1. System generation option

2. RMS routines memory resident and shareable by

multiple usecs.

3. Recommended for systems with a minimum of 124K
words and applications that use RMS-11K. .

4. Resource cost for RMS Resident Llbrary

[ Up to 24K words of physical memory
o 8K words In user virtual space
o RSX dirtectives in tha monitor are requlred

5. Benefits for RMS Resident Library

Reduced task build time

Smaller task fmages on disk

Faster executlon speed - reduced overlaying
Overall performance Improvements on systems
with RMS-11 applicatlions N

00 00

OVR-24 COMPANY CONFIDENTIAL

s

(3]
‘e
.
..
.8

»
'L

ups
J

TC,E UPLATE
A37S/E VT.8

[
OVERV.EA OF

User Loglcal Assignments with PPN's

1. Loglcal assignments that assoclate a device and PPN
with the logical assignment

2. Benefits
o Less programming restrictlions
3. Limitatlions

o Only three logical assignments available If a

. PPN i8 included

Placed Piles

i. First block of a flle can be positioned at or near
a specified physfcal disk locatlon.

2. Benefits
o Optimal placement of flles to minimize head
movement on disks
Tentative FPilas

1. Files can be created without becomlng permanent
until closed.

2, Benefits
o Less program code

[ Data security In case of a program abort or a
system crash

Conditionally Contiguous Files

1. Flles are created contiguous or non-contiquous,
based on available disk space.

“eh TR PANY CONFIDENTIAL
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RSTS/E UPDATE
OVERVIEW OF RSTS/E V7.9

Benefits

o Less eérror handling overhead

Supersede

FPiles openo& for output return an error if a flle
with the same name already exlsts

Benefits

o Less program code
o Greater flle protection

Zero a Disk File

1.

2.

Null characters are written over the specified file
1f it 13 explicitly or impliclitly deleted.

privileged operation that can be specified at open
time .

Benefits

o Securlty for files contalning sensitive
information .

Limitations .

o This operation on large files can be very time
consuning.

Make a Contiguous Pile Non-Contiguous

1.

2‘

Contiguous Eiles can be made non-contiguous while a
file is being accessed by multiple users.

Benefits

o Ability to extend a contlguous file while
application programs are executing

OVR-26 COMPANY COMPIDENTIAL
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OVERVIEW OF RSTS/E V7.8

Segmentation

Utility programs and thelr assoclated flles can be
stored in accounts other thanm (1,2} .

Benefits

o Faster access to utility programs
o Reduced overhead on the system library account

ANSI Magnetic Tape Support

L

‘Z.

3.

Multi-volume magnetic tape support through PIP.SAV

only,
Benefits

] Transportabllity of RMS-11 Sequential files
between RSTS/E and VAX or RSX-11M

0  Allows selective backup of large files to tape
‘Limitations

0 RMS-11 Relative and Indexed flles transportabie’

only to other RSTS/E systems

BASIC-PLUS-2 Only Systems

1.

2.

BP2COM can be 1Installed as the system default
run-time system,

Benefits

o Utllity programs as task Images
[} Less memory used for the system default
run-time system

Limftations

o No Immediate mode

SWR=-27 CO“PANY CONFIDENTIAL
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COBOL Only Systeas
1. RSX Is the system default run-time system

2. Benefits
o No need for BASIC~PLUS or BASIC-PLUS-2

o No need for RMS-11 Run-Time System if using the
RMS resldent library

o Utility programs as task images

OVR-23 COMPANY CONFIDENTIAL
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UTILITY PROGRAMS

All _BASIC~PLUS utllity programs can be complled and
executed under BASIC-PLUS-2 without translatlen.

New Utilitles
1. SAVRES.SAV

Fast volume save/restore

Image copy of dlsks

Executes stand alone or during time-sharing
Handles bad blocks

On-1line for unmounted disks

Of f-1ine for system disk

Q00000

2. ONLCLN,SAV
] On-1line disk clean utility
] More thorouwgh disk clean than the SYS call-
clean
3, MAKSIL.TSK

o Converts task images Into reslident libraty'
format

o Converts task Images or ,.SAV images {Into
run-time system format

4. FIT
] Supersedes PIPEXT.BAS

o Flle transfer program for DECtape II, floppy
disk, RT11 disks and DOS disks

S, DEVTST

[ Supersedes UETP
o Device testing package

6. RMSIFL

° Performs fast los2ing of Indexed files

[N

]
'
'»’
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Discontinued Utilities

0000000

UETP - superseded by DEVTST
SYSCAT.BAS ~ supersedad by DIRECT
PRIOR.BAS - superseded by UTILTY
PIPSML.BAS - superseded by PIP.SAV
FLX.BAS - superseded by PIP.SAV
PIPEXT.BAS - superseded by PIP.SAV
ROLLIN - suparseded by SAVRES

OVR-138 COMPAMY CONFIDENTIAL

BUNDLED SOFTWARE

RMS-11K V1.8
SORT~11 V2.8
KMC1l driver
11 driver (1IBM

@000

FTTS/E UPDATE

OVERVIEA GF KSTS/E V7.8

Inietconnect)
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UNBUNDLED SOFTWARE DOCUMENTATION

BASIC-PLUS-2 V1.6 1.
cosoL v4

DATATRIEVE V1.1 : : BASIC-PLUS Language Manual

o Updated/reorganized manuals

]

: DIROL/DEEORM V4C and V4D RSTS/E System User's Guide
o

[

o

RPG II Vv8.02 RSTS/E Programming Manual

FORTRAN 1V V2.1 RSTS/E V7.0 System Manager's Gulde
FORTRAN IV PLUS V2.5 RSTS/E V7.0 System Generation HManual
RSTS/E Task Builder Manual

RSTS/E V7.8 Documentation Directory

Q@ 0000O0CO0

-~ Category C
- No RMS Support

2, RSTS/E Programmer’'s Utilitles Manual

3271 V1.0
° kic/ [ RSX based utllities manual

o DECNET/E vi.1 Lo
-  v¥virtual terminal support - PAT
A . = MAKSIL
(] WISE - HMAC
AL .

o DEC 3. PRSTS/E System Directives Manual
CATEGORY C SOFTWARE 0 A MACRO programmer's manual

o  APL-11 = General monftor directives

) FORTRAN IV PLUS - RSX emulator directives

- Run-Time Systems

4. RMS-11 User's Guide

o All RMS-11 documentatlon consoltidated Into one
manual,

5. RMS-11 MACRO-11 Reference Manual

o RMS-11 implementation in MACRO-11

OVR-132 COMPANY CONFPIDENTIAL ovR-13 COMPANY CONFIDENTIAL
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System Generation Procedures

- System Generatlon Procedures

CONTENTS

IntroductionN.cecescccossassascavenescccscorooccce 5YS-1
pistribution MedlA..ccecescocerscccsncnccnureccne 5YS-2
General System Generatlbn procedures Flowchart... SYS-5

Enhanced INIT OptionS..ecececevcccecscarasccscanee 5YS-9
DSKINT OpPElon..eceesooscaassoocsansosaccansans 5Y5-9
HARDAR Optlon.cccesecssscsssocaconscccoccecens SYS~10
REFRESH OPtioN..eeceseescssasccasanssscenaccae 5YS-12
DEFAULT Optlon.iciccscscccsrercoancsccccanosnee 5YS-15

New and Enhanced SYSGEN.SAV QuestionS.ceceerceios 5Y5-16
pistribution QuestionS..eveercecesovccnccecens 5YS-16
RSX QUeStIOoNS..ceevevsvssncacncscnacrotccoccces SYS-17
Terminal Service QuestlonS.....cccececcecencns SYS-19
Disk QUeStionS..ececesessvssnscacascnscveccces SYS-20
Peripheral Device Questlons......cccecececcces sYs-21
optlonal Menltor Feature QuestionS..cceecvecees 5Y5-24

Programs Relating to Llibrary Building...ceeeues.. SYS-26
MINCOP ProOQraM..sseceveseccecvsvssvoorccscrcans SYS-26
PATCPY Program...cceescocssessnsssssscnrovacscs SYs-28
BUILD PrograM..sceecesesesssssscscesonssocccces 5¥5-32
ATPK PrOQraM..ceecessovoossacannvasaccancnncoe SYS-137
CSPCOM (CUSP.Compller) Programec.cocecrecocacs SYS-44
Autopatchlng Package...ceeceeraesccevcoccnccccs 5YS-45

Example System GeneratioN.sececcccesesnssccocscccs sYS-46
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Eystem Ganeration Procedures

INTRODUCTION

Before RSTS/E can be made avallable fcr general
time sharing: :

(<] The monitor must be generated,

o The default run-time system, system llibrary,
and optlonal software must be bullt, and

o  Command and control flles must be created.

These procedures are normally done at system
generation time.

With RSTS/E V7.0, the system generatlion procedures
have been enhanced to allow support of:

New hardware

New INIT features

New monitor features

New library bullding features .

000 OC

This module covers the changes and enhancements to
system generation for RSTS/E V7.0.

nYL-} TOPANY TCNFIDENTIAL
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DISTRIBUTION MEDIA

Table SYS-1.

ASTS/E UPOATE

System Ceneration Procedures

Magtape Distribution Kits

DEC Order ¥No. BPI Contents
7-Track seo
AP-2772G-BC System Generatlon
AP-2725G-BC System Library I
AP-C726G-BC System Library IT
AP-C8838-BC RSX Run-Time System
and Library
AP-DP47C-BC RMS Run-Time System
; and Library
AP-H48SA-BC RSTS/E V7.0 Patch
Kit *"A®
9-Track 809
AP-2773G-8C System Generatlon
AP-2753G-BC System Library I
AP-C725G-BC System Library 1I
ApP-CB8818B-BC RSX Run-Time System
and Library N
AP-5226D-BC RMS Run~Time System
and Llbrary
AP-H466A-BC RSTS/E V7.0 Patch
Kit "A"
9-Track 1608 (2409 ft. reel)
AB-#751G-8C System Generatlion
tibrarles,
RSX Run-Time System
and Library
AB-H752G~-BC RMS Run-Time System
and Library
AB-H753A-BC RSTS/E V7.0 Patch
Kit "A"
SYS~2 COMPANY CONFIDENTIAL

Table SY¥5-2.

RSTS/E UPDATE

System Generaticen precedures

Disk Distribution Kits

DEC Order No. pack 1D Contents

RKES

AN-2771G-BC SYSGNG System Generatloen

AN-2751G-8C SYSL1G System Library I

AN-5444G-BC SYSL2G System Library I1

AN-C8858~BC RSXLBB RSX Run-Time System

' and Library

AN-5227D-BC RMSKIT RMS Run-Time System
and Library

AN-H46TA-BC PATCHA RSTS/E V7.8 Patch
Kit "A"

RE@6

AM-2774G-BC SYSGNG System Generatlon,
RSX Run-Tlme System
and Library

AM~5445G-8C SYSL1B System Librarles

AM-5228C-BC RMSKIT RMS Run-Time System’
and Libracy

AM-H468A-BC PATCHA RSTS/E V7.0 Patch
Kit "A"

RKB7

AY-D5265-BC S YSGNG Systam Generatlon,
System Librarles,
RSX Run-Time System
and Library

AY-D946C~-BC RMSKIT RMS Run-Time System
and Library

AY-H469A-BC PATCHA RSTS/E V7.0 Patch
kit °A"

Ys-? TWPANY TONFICENTIAL
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System Generatlon Procedures System Generatlen Procedures
Table §YS-2. Disk Distribution Kits (Cont.) GENERAL SYSTEM GENERATION PROCEDURES FLOW CHART
DEC Order WNo, Pack 1D Contents
Boo!. e
RLO1 :::;;:uﬂon
AX-DS27G-BC SYSGNG System Generation, !
RSX Run-Time Syatem
and Library Inftistize
AX-D528G-8C SYSL1B System Librarles . disks and
AX-D945C-BC RMSKIT RMS-Run-Time System copy files
: and Library
AX-H4TOA-BC . PATCHA RSTS/E V7.0 Patch l
Kit "A"
Tellor and
stert up
SYSGEN
System
Aun CREATE
and snswer
questions
Run SYSDAT,
shutdown
SYSGEN System,
and boot output
media

Is
this »n
intermediste
media?

Copy [0.1] files
10 terget
disk

]

S

Flgure SYS-1, Sysqgen Flowchatt (Page 1 of 4)

SYS-4 COMPAMY CONFITENTIAL Tyt mewEANY CRUNFIDENTIAL
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System Generation Procedures System Generaticn Procedures
Telor and . Maount
start up the n»n sppropriste
new monitor distribution
medis
rn
rom dintribution | BASICPLUS nsx .
Was Run end bulid : f:d';ﬁg
there an DEV:SMINCOP ;‘c:‘: RSX hibeeries
Intermediste from intermediate
media? medie ‘
No
- Crante Build BASICPLUS T
- © [ Asr e BASICPLUS 2 be the tystem
sccounis
Mount No
the patch : . l I
kit -7
Buid
Apsillery Run BUND and
Sottwere build the
system
hbeory
Are .
there r
three disk
delves?
Crante
ASC11 Ales
and
sccounts
Run PATCPY . ]
from patch kit
for BASIC-PLUS Buitd
or Aunitiary
SY: Softwers
for RSX '
1 e
rigure SYS5-1. Sysgen Flowchart (Page 2 of ) Plgure SYS-1. Sysgen Flowchart (Page °
8YS-6 COMPANY CONPIDENTIAL fyrat e p
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System Generation Procedures System Generation Prccedures

ENHANCED INIT OPTIONS

DSKINT Optlon

SuTur option: DSKINT
97-Feb-79?
82:07 PM?
Disk? DMO:
RUN i ’ )
SHUTUP.RSX This disk pack appears to be a RSTS/E formatted
disk with the following characterlistics:
‘ o : Pack ID : SYSPAK
. : pPack Cluster S5lze 1 8
Make \ Pack is currently Private,
BP2COM ' Update access date on writes.
the system
detsulit
‘ S ) Pack ID? SYSPAK
* ) Pack cluster slze? 8
Gets . " SATT.SYS base? .
SAVE . Type a block number to locate the file SATT.SYS at a
sat of . : speciflc place on the disk, or type <LF> to let RSTS find 2
the : location.
system disk . SATT.SYS base?
* MFD password? V790
: v MED cluster size? 16
' Pre-extend directories (ne) ? Y
Start up PUB, PRI, or SYS? SYS -
the . Library password? LIBR
system Library UFD clustef slze? 16
. Library account base?
Type a block number to lccate the 1llbrary account at a
‘ : speciflec place on the dlsk, or type <LF> to let RSTS find a
Generst . . location.
Timeshsring . Library account base?

Date last modifled (no)? Y
New flles flrst (no)?
Use previous bad block Info (ne)? Y
Format {(no)? ¥
_ Patterns? 2
Figure SYS-1, Sysgen Flowchart (Page 4 of 4) Proceed (Y or N)? Y

- NTIAL .
SY5-8 COMPANY CONFIDENTT 5Y5-9 COMPANY CONFIDENTIAL
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System Generation Procedures

BARDWR Option

Option: RARDWR
HARDWR suboption? LIST

Name Address Vector Comments
TT: 177560 059

RL: 1744090 159 Units: B{RLOL) 2(RLO2) 3 (RLO2)
RM: 177448 219 Units: 0 (RKGA) 1(RKO5) 2(RKO7)
AB: 175798 254 Units: B(RPG4 DP) 1(RPP4 DP)

RR¢ 176300 150 Units:

TU: 172440 224 Unitse B(TULS @TMOI #0) 1(TULR @TME #0)

KW11L 177546 100
KA11P 172540 104

SR 177578
DR 177570
Hertz = 69,

Other: Cache

HARDAR suboption? DISABLE
Controller to disable? RRO

HARDWR suboption? UNITS

Disk to set units for? DB
Unie? o -
Type of this unlt?
Unft? 1 .

Type of this unlt?
Unlt?

HARDWR suboption? TUS58

DL FOR DD (?)?
DL FOR DD2 (?)? °2

HARDAR suboption? LIST

3 changes pending.

SYS-19

COMPANY CONFIDENTIAL

SICITAL

Name Address

TT: 177560
RL1 174460
RM: 1774490
RB: 176700
RR¢ 176303
{RR1 System
TU: 172440
KW1lL 177546
KWwillp 172548
SR 177570
DA 177578
Hertz = 6O,

Other: Cache

HARDNR suboption? EXIT
3 changes beling made.

Rebooting . . .

Vector
060"

158
210
254
150

224

100
104

RSTS/E UPDATE
System Generation Procedures

Cemments

Units: P{RLBL} 2(RLAZ} 3(RLE2}

Units: O(RKGA) 1 (RKD6) 2 (RKAT)

Units: B(RPO4 DP) 1 (RPO4 DP}

Units:

Disabled)

Units: @{TUl6 @TMO3 §6) 1(TUl6 eTME3 18)

Sys-11 COMPANY CONFIDENTIAL
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REPRESH Option
Option: REFRESH

97~Feb-797?
22:27 PM?

DISK? DM2
Clean? Y

Disk 1s belng cleaned - walt ...

REFRESH subeption? LIST

Plle File Current Minimum  Start
Name Required? Flags Status slzg Size LBN
System flles:
SHAP .SYS YES CRE ) 64
SWAPB .SYS NO OK
SAAPL .SYS NO OK
SWAP) .SYS NO oKX ‘
OVR +SYS NO OK s4
ERR  .SYS NO - oK 16 J
BUFF ,SYS NO OK
CRASH ,.S¥S NO OK ) 25
Others:
BADB .SYS NOD 4¢
SATT .SYS NOD CTG ’ 1 13545
INIT .S5YS NOD CTG 417
ERR +«ERR CTG 16 649
SYSGEN.SIL NOD CTG 201
RT11 .RTS CTG 20 897

$YS-12 COMPANY CONPIDENTIAL
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REFRESH suboption? CHANGE

SWAP.SYS changes? YES

Size? 20*31

Base? 13545
SWAP#.5YS changes?
SWAP1.SYS changes?
SWAPR1.SYS changes?
OVR.SYS changes?
ERR.5YS changes?
BUFF.SYS changes?
CRASH.SYS changes? ¥

Size? 80

Base?

RSTS/E UPDATE

System Generatlon preocedures

SYs-11

C rePANY CTONFIDENTIAL
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REFRESH suboption? LIST

Flle ~ Flle Current Mi{nimum Start

Name Required? Flags Status Size Si ze BN

System flles: ,

SWAP .SYS YES NOD CTG oK 2400 54 13665

SWAP® .SYS NO 2] §

SWAPl .SYS NO 0K

SWAP3 .SYS NO OK .

OVR .SYS NO oK 54

ERR «.SYS NO 0K 16

BUFF .SYS NO oK

CRASH .SYS NO NOD CTG oK 80 25 921

Others:

BADB .SYS o Y

SATT .SYS NOD CTG 1 13545

INIT .SYS NOD CTG 417 ’

ERR .ERR CTG 16 649

SYSGEN.SIL NOD CTG 201 .

RT1l .ATS CTG 20 897

REFRESH suboption? .
SYS-14 COMPANY CONFIDENTIAL
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System Zeneraticn Prccelures

DEFAULT Option
Option: DEFAULT
No‘defiults,are currently set in SYSGEN.SIL
You currently have: JOB MAX = 2, SWAP MAX = 16K.
JOB MAX or SWAP MAX changes? Y
New JOB MAX? 2
i New SWAP MAX? 28
You currently have: JOB MAX = 2, SWAP MAX = 28K.
JOB MAX or SWAP MAX changes?
Run Time System? RT11
Error message'[lle? ERR
Installation name? SYSGEN

Memory allocation table: ,

OK: 08000006 - 00127777 ( 22K) 1 EXEC

22K: Q0130080 - 00147777 ( 4K} : RTS (RT11)
26K: 90150800 ~ 90757777 { 98K) : USER
124%X: 0087500080 - End : NXM

Table suboption?
You currently have crash dump disabled.
Crash dump? ¥
Magtape labelling default (none)? ggg'
Preferred clock (P 100)7
Date format (ALPHABETIC)?
Time format (AM/PM)?

Power fall delay (1)? 50

TYs5-1% CMPANRY CONFIZENTIAL



DIGITAL RSTS/E UPOATE Sic1TAL ’ reTE/E UPDATE
System Generatlon Precedures System Ganeraticn procedures

NEW AND ENHBANCED SYSGEN.SAV QUESTIONS . . RSX Questions

pistribution Questions

You have the option of installling RSX or
BASIC-PLUS-2 as the system default Run-Time System.

The RSTS/E system is distributed on magtape, RK8S Will you want RSX as the system default Run-Time

(DK), RLOL (DL), and RKO6 and RKE7 (DM) cartrldge System (Yes or No)?

disks, or may already have been transferred to the

system disk (SY). For magtape, a distinction must RSX as default RTS? inot

be made between the TU1G8, TE10, and TS63 drives,

which use the device name "MT"j the TU16, TELG, and !

TU45 drives, which use the name "MM"; and the TS04,

which uses the name "MS", Enter the  type of

disteibutlon medium for thls system generation (MT,

MM, MS, DK, DL, DM, or SY). The sysatem generation process can autcmatically
patch the generated RSX RTS. You must have an RSX

plstribution medium?  ¥d ; patch file on scme ASTS/E flle structured medium.

Would you llke to automatically patch the generated
RSX RTS (Y or N)? .

RSX patching? 1?27}

The RSX RTS patch flle can exist on the current
system dlisk (SY): another disk (DF, DK, DL, p4, DP,
DR or DB); Tuld, TEl1@8, cor TS03 magtape (MT); TU16,
TE16, or TUAS magtape (MM) , TS84 magtape (MS), or
DECtape (DT). Enter the name of the medium which
has your RSX RTS patch file.

patch file medium?

SYS-16 COMPANY CONFIDENTIAL sYS-17 COPANY CONFIDENTIAL
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System Ganeration Procedures - Systen Seneratlsn Prccedures

The disk on which your patch file exists has a
legical name called the pack identiflcation. This
was assigned to the dlsk when It was inltlallzed.
Please specify that pack ID.

Terminal Service Questions

pPack 1D?

. The RSTS/E terminal service can be built te respond
to CTRL/T by printing a one-line status report
describing the job's status. This report Includes
the job name, RTS name, run state, job and RTS

. si{zes, and total and Incremental CPU times. The job
Enter the file name of the RSX RTS patch file. You L §s not disturbed when the report Is printed. Would
may enter an account number (for example, [(18,23]) ' you like to have thls feature In your monliter (YES
or $§ {(for [1,2)) along with the flle name. or NO)?
Patch £ile name? $SRSXRTS.CMD | One-1lne status report? 1

1l

SYS~18 COMPANY CONFIDENTIAL SY5-19 CPPANY TONFIDENTIAL
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System Generation Prcceductes

pisk Questions

The RL11 .contreller is used to control any
cembination of up to 4 of the RLO1l 2.6 million word
or RL82 5.2 million word top loading cartridge disk
drives. Enter the number of RLA1 and RLO2 drives on
this system (0 to 4).

RLA1/RLE2* 82

Ovetiapped Seek? e

The RK611 controller 1s used "to control any

combination of up to elght RKA6 (6 million word) or
RRG7 (12 million word) top loading cartridge dlsk
drives, Enter the total number of RK@6 and RKO7
drives on this system (0 to 8).

RKE6/RKB7 ' 8?

Overlapped seek?

.

The RM02/3 dlsk system consists of an RH1l
controller and up to elght RM@2 or RM83 moving-head
disk pack drives. Type the total number of RM@2 or
RM@3 drives In this configuration (9 to 8).
RMO2/AMB1 ' s?

Overlapped seek?

5Y5-28 COMPANY CONF IDENTIAL
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peripheral Device Questions

The TS84 magtape system consists of a TS11
controller and a TS04 drive. RSTS/E supports up to
8 TSP4 systems. 1If this system has no TS04 magtape
drives answer 9; otherwise, how many TS04's exist on
this system (@ to 8)7?

TS04' s?

The TUS8 DECtape - II system consists of two drives
and a controller, connected through a DLI1
fnterface. RSTS/E supports up to four TUS8 systéms
for a maximum of eight drives. Please enter the
number of TUS8 drives attached to this system (@ to
B)o

TUS8's?

The RX11 or RX211 floppy disk system consists cof a
UNIBUS Interface and an RX81 (slngle density) or
RX02 (double density) fleppy dlisk subsystem. The
RX01 and RXf2 each include a disk contreller and twe
floppy disk drives. RSTS/E supports up to four RX11
or RX211 systems for a maximum of elght drlives.
Please enter the number of fleppy disk drives
attached to this system (@ tc 8).

RX01/RX02's?

SYS-21 COYPANY CONFIDENTIAL
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The KXMCll s asn Intelligent microprocessor
centroller which, when loaded with apprepriate
micre-codes, can be used to contreol varlous types of
peripherals. How many KMCI1l units do you have on
this system (@ to 16)7?

KMC11's8?

The KMC1l can emulate the oparation of various IBM
protocols. This support permits the RSTS/E systeh
to communicate with any IBM system which supports
the protocol. Do you want the KMC IBM protocol
support (YES or NO}?

KMC IBM protocol support? mot

Each KHMC11l can control one DUP1l synchronous line
interface to the 3271 host., How many simultaneous
KMC/3271 1inks do Yyou want?

Simultaneous 1links?

SYS-22 COMPANY CONPIDENTIAL
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The LP driver can be made to take advantage of the
extended buffer pool rather than always buffecing
chsracter output from the small buffer pool. This
will particularly beneflt those systems which have
an increased contentlon for system small buffers.
Do you want the extended buffering for LP (YES or
NO)?

Extended buffering for LP? e

SY5>-2) CO”PANY CONFIDENTIAL
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Optional Monitor Peatvre Questions

An optional feature of RSTS/E Is the abllity to read
and write files which are longer than 65535 blocks,
Including large file support also reduces flle
creatfon and access times and makes disk update mode
significantly faster. Including large flle support
will make your monitor 2K larger, and will use more
small buffers for each open file, Do you want your
system to handle large flles {(YES or NO)?

Large files? Y#

An extended version of FIP buffering is available
under RSTS/E which allows jobs to specify, on a flle
by file basis, that user data files are to be cached
fn the extended buffer pool. This caching 1s in
addition to the FIP directory buffering., Extended
FIP buffering can also cache clusters cf data, 'and
do read ahead of user data, It requires you to
allocate at least 2K words to the extended buffer
pool. Do you want to include extended FIP buffering
in your system (YES or NO)?

Extended data buffering? NO}

SY5-24 COMPANY CONFIDENTIAL
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At the cost of a physlically larger menitor, the disk
drivers and thelr subroutines can be bullt Into 2
separate moniter “phase”. If you want te max imi ze
the slze of your small buffer pool, you should
answer "YES". Bulld monltor with a separate disk
driver phase (YES cor NO)?

pisk driver phase? (24

An optional feature of RSTS/E allows pregrams te
reduce 1/0 for overlaying by attachlng to sharable
memory-resident code. If you have at least 124K
words of memory, and Intend to use the RMS-11
resident library, answer °‘YES'. :

Regident librarfes? It

[
The RSTS/E monitor can be made to take over some of
the functlion of the RSX Run-Time System. Proqrams
which ncrmally run under RSX Run-Time System den't
need any run-time system, so they can growv to 31K eor -
use the address space for a resident library. This
option makes the monitor 1K larger. Do you want to
include RSX dlrectives In your meniter (YES or NO)?

RSX directives? e
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PROGRANS RELATING TO LIBRARY BUILDING programs Copled into SY:[1,2]) by MINCOP

MINCOP Program
Table SYS-3.

Program Prot RTS
. PIP,.SAV <232> RTI11
When an intermediate media s created during system
generation, the MINCOP program must be run to copy PIPSAV.TXT <68> RT11
the utility pregrams needed for bullding the system
library. ONLPAT, SAY <184> RT11
RUN DEV:SMINCOP MACRO, SAV <184> RTI11
DEV: is the device specification of the CREF.SAV <1084> RT11
intermediate disk or magtape. Do not specify an
extension for the program in the RUN command. LINK,SAV <104> RT11
LIBR.SAV <194> RTI11
Note
PATCH, SAV <104> RT11

1t the Intermediate media is a disk, the
MINCOP pregram will loglecally dismount PAT.SAV 184> RT11
the disk when the copying i8 completed,

UTILTY.SAV aed> RT11
SYSLIB.0BJ 0> st
COMMON . MAC 9> RT11
PATCPY. TSK* 194> RSX
LOGIN. TSK+ <aea> RSX
BUILD, TSK* <104> RSX
ATPK. TSK* ae> |7 RSX
CPATCH. TSK* <104> RSX
AUTOED. TSK* ae> RSX

“Only copled 1f the system default run-time system {s RSX.
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PATCPY Program

The PATCPY program, executed prior to building the
system library, transfers command and patch files from a
patch kit to a disk. These files are used durlng the bulld
procedure to sutomatically patch utility programs.

RUN DEV:SPATCPY
The device from which PATCPY Is run depends upon the
system default run-time system, For BASIC-PLUS, PATCPY ls
run from the patch klt. For RSX, PATCPY is run from SY:
Example PATCPY Dialogue

RUN MMO:SPATCPY

PATCPY X7.8-05 RSTS V7.2-05 TIMESHARING

Enter dlstribution device/PPN<HMB: (1,2]:

Enter output device/PPN: SY:([200,200]

1Can't find flle or account = 5Y: [2060,200]

Attempt to create account SY:{200,200) <No>? Y.

Account SY:[208,200] created with your passwotrd

Packages to patch? BUILD

Copylng MMQ: (1, 2]BUILD.CMD to SY: (200, 200])BUILD.CMD
Copylng MM@: (1,2]PA1002.CMD to SY: ([200,200]PA1092.CMD .
Copying MMO: (1,2]PA1002.001 to SY: (200,200)PAl002.001 .

-

S tiles copled
Copy operation complete
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PATCPY

Response to

pPackages to patch?

Piles copled

ALL

EXEC

INIT

SYSGEN

MONITR

BASIC

RJ2780

DECNET

LI

EXEC.CMD
MONITR.CMD
PAGI?? .*
INIT.CHMD
PABLI?? . *
RJ2780.CMD
PABS?? . *
DECMNET.*
DECNT? . *
PA4S??.*
BASIC.CHMD
PAQAR?.*

INIT.CMD
PADI27.*

SYSGEN.CMD
PAD272.*

MONITR.CMD
PAGI22.*

BASIC.CMD
PABA?? .*

?227808.CMD
PAPS22.*
PA2572.*

DECHNET.*
DECHT? .*
METSLD.*
PA4S?22.*
PA&G22.*

SYr-2n
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PATCPY (Cont.)

Response to

Packges te patch?

Files Copled

8uILD

SPLER

BIGPRG

BACKUP

DEVTST

RT11

RSX

RMS

SORT

BUILD.CMD
PALB??.*
PAL1R?.*
PA12772.*
PALT27?.*
PA2218.*

SPLER.CMD
PAl42?2.*

BIGPRG.CHMD
PA10?7.*
PAL12? .4
PA2219,%

BACKUP.CMD
PA1327 %

DEVTST.CMD
PA187?77.*

RT11.CMD
PA2272.%

RSX.CMD
PA217?.%
RMS . *

PA2927 ¢

SORT.CMD
PAlD2? %

sYs-3a
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Table SYS-4. PATCPY (Cont.)

Response to .
Packages to patch

Flles Copled

*STANDARD*

Other valld responses

BASIC2
FORTRAN
DTR

DMS580
DIBOLVAC
DIBOLVAD
RPG

APL

WISE
DECAL
DECNETV1.#®
BASIC2V1.S

INIT.CMD
SYSGEN.CMD
MOMITR.CMD
BASIC.CMD
RJ27R80.¢
DECNET.*
NETBLD.*
BUILD.CMD
SPLER.CMD
BIGPRG.CMD
BACKUP.CHD
DEVTST.CMD
UNSUPP.CMD
RSX.CMD
RT11.CHD
RMS.*
SORT.CMD
PAB222.*
PA1222.*
PA2122.*
PA22727.*
PA31?272.%

5Y5-11
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BUILD Program

The BUILD progra
Enhancements ‘J;léger has been re-written for RSTS/E v7.e@,

©  Autopatching as part of the BUILD procedure,

o Packages (BACKUP, SPLER, DEVTST,

In accounts other than (1,2, and Error Logging)

© CUSPs build under BASIC-PLUS, RS .
X or BASIC- -
with the same set of control glles, SIC-PLUS-2

Specifying 'LB:' on other than syi (1,11,

0 namicall ' i
zd Y creating START.CTL and CRASH.CTL flles,

© Automatically 'ADDs' RT11,

RUN DEV:S$BUILD

The device from which BuyiLD
system defauvlt run-time system. R

BUILD from the di
from Sy:. stribution kit,

n depends upon the
For BASIC-PLUS execute
For RSYX, eéxecute ' BUILD

SYs-32 COMPANY CONFPIDENTIAL
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Example BUILD Dialogue .
RUN- MMO: BUILD

BUILD X7.0-85 RSTS V7.8-05 TIMESHARING
System Build <No>? YES

Source Input Device <MM@:/DEN:80@/PAR:0DD>?
Library Output Device <SY:>?

Target System Device <SY0:>?

Library Account <(1,2]1>?

#%% Copylng file MM@:{1,2]BUILD.CTL to BLDI.TMP #**4

Locate logical 'LB:' on <SY:(1,1]1>?

Function {Build/pPatch, Patch, BPulld) <Build/Patch>?
Save patched sources <No>?7

Run-Time System <BASIC>?

Locate ERROR Package on <SY¥:({1,2)>? §Y:(1,10]

tCantt find file or account - SY:(1,10]
Attempt to create account SY:[1,10] <Ne>? ¥
Account SY:[1,10) created with your password
Additional Control Flle 13 <None>?
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Command Format for *Source Input Device?' Prompt
[logfilew]deve[/switches)
wvhere

logtile

is the file specification of the file In which to
log the bulld procedure.
!

dev:

{s the actual source input device.

/switches

can be any one or more of the follewing:

/DEN[SITY):800 OR /DEN(SITY):1600 only valid for magtape
/PAR[ITY):0DD OR /PAR[ITY]J:EVEN only valid for magtape

/DOS only valid for magtape
/ANST only valid for magtape
/DET [ACH]

The DETACH switch causes BUILD ({actually ATPK) to
detach. If a lecgfile is also specified, this can vastly
speed up scme BUILD/PATCH procedures, because it eliminates
time spent walting for the KB: output.

Note

DIGITAL recommends that the /DETACH
switch 1s not used until after the
standard CUSPs are built (BUILD.CTL).

Response to Run-Time System? question must be:

0o A keyboard monitor which is ptesént in (0,1] or is
the courrent system default, :

o A BASIC-PLUS, RSX or BASIC-PLUS-2 run-time system
with an executable extension of .BAC or .TSK.

5YS-34 COMPANY CONFIDENTIAL
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BUILD Coptrol Files Supplied with Distribution

BUILD.CTL Used in a system build.
- ytilitites needed on all systemS.
BIGPRG.CTL Ltarge Utilitles
SPLER.CTL Operater Service and Speoling Utilities
BACKUP.CTL BACKUP package
DEVTST.CTL Device exercising package
RMSBLD.CTL " RMS-11 package
RSX.CTL RSX package
TECO.CTL TECO package
SY5-3% C™PANY CONFICENTIAL
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RSX.CTL Contents

RSX.RTS
systis.oLs
RSXMAC,SML
csecoM.0LB
TKB.TSK
MAC.TSK
LBR.TSK
PAT.TSK
EDT.TSK
CSPCOM.TSK
SHUTUP.RSX
EDTCOM.TXT
SLOTKB.TSK

SY
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ATPK Program

ATPK (pronounced *at-pee-kay”) Is fncluded In RSTS/E
v7.8 for use as a part of tha BUILD procedure. It can alsec
be used a2s a. general purpose indirect command flle
processor. ATPK can control a Jjob by wuse of a pseudo
keybcard (PK) and rtun programs frem 2 script previcusly
defined In a ccmmand file. As an Indirect cecmnand flle
processor, ATPK runs at the user's keyboard 3and repcrts the
job dtalogue there »s ft happens. ATPK can also be used as
a simple batch processor, running detached and reporting the
job dlalogue in 2 log file.

Starting Up ATPK
ATPK may be invoked in one of the followlng ways:

RUN $ATPX
*¢startup command>

or, {f the CCL ia installed,
ATPK <¢startup command>
or

ATPK
#*¢startup command>

ATPK will accept elther of the CCL commands "ATPK®" or "B° it
they have been Installed by the system manager.

¢startup command> fs of the form:

{Cleg £lle> =] ¢command file> {/¢switches>)

valid swltches are:

/DET Run ATPK detached. Hote that tf a2
leg €ile s not specified, cutput
+il1 be te the keybeard whether ot
not ATPK detaches. At the end cf 3
successful detached run, ATPX will
ki1l ftselfs
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/DEL peleta command file on successful
completion {used by BUILD).

/RTS:<rt s> Start the controlled job under the
keyboard menltor <rts>. If <rts> is
not a keybeard menitor RTS, no erctor
will be reported and the new job
will start up under the systenm
default RTS. If this switch is not
specifled, the job will start under
the user's current job default RTS.

/L0G If the user Is privileged, legins
will be ralsed, 1f necessary, to
start the controlled Job (used by

. BUILD). ’ .

-

"/CHA[IN]: <program> [;<line>] [=\<core command>\1]

On successful completion, chain to
(proaram) at 1lne number <line>, If
specified, with <core common> loaded
in core cemmon, i{f specified. Any
character not contained in- <core
common> may be used In place of the
backslashes to delimit the <core
cemmond argument. This switch
allows BUILD to patch {tself or ATPK
and then chaln back to Itself for
the rest of the build.

The dlalogue of the controlled job will normally be
printed cn the terminal., If a lecg file is specified, the
dlalogue wfll also be printed there. If both a log file and
the /DET switch are specifled, the dlalogue wl1ll only be
printed fn the lcg file.

The default extenslons for the ccommand and log files
are, respectively .CMD and ,LOG.
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(8]

processing the Command rile

ATPK usually sends each line of the contrel flle ®as
{s* to the PK when the jcb at the PK enters a program or
menitcor keybeard wait stall. Four characters in the command
f{le are handled specially, however:

$ as flcst character on llne, Indicates an ATPK
command.

[} as flrst character on 1ine, indicates a comment.

- indicates a control character.

indicates that the next character 1s not a speclal

character. f(l.e., an vunderscore character quctes

the followlng character.)

ATPi Commands

- Any command flle line beginning with a dollar sign (s)
11 be considered an ATPK cemmand. valld ATPK ccmmands
: . .

w

11
are
$LOG OFF Turn dialeque reporting to the leg
file (and/or keybeard) off.

$LOG ON Resume printing the contrelled jeb's
dialegue in the log file {and/or at
the keybeard).

Abort {f any (fatal cr warnlng) errors
are encountered by the centrolled jeb.

SALLON NO ERRORS

SALLOW WARNING ERRORS Abort If a fatal error Is encountered
by the contrclled job, but allow
warning errors.

- SALLOW FATAL ERRORS Do not abeort fE any errocs are

encountered by ‘the controlled job
({default setting).
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S8<lcomnmand [lle>

SDETACH
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Accept a line of Input frem the
keybcard and send It as {nput to the
controlled Jjob. If a program i3
running at the controlled job after
this line has been processed, continue
accepting command lines from the
keyboard until the program has stopped
running and the centrolled job Is in a
keyboard monltor wait (that is, SYSTAT
would show the job In a ""C" state).
After this command has been processed,
input will resume from the command
flle.

Switch 1Input command stream to
<coemmand file>, ATPK wi{ll abort {f
the command flle i{s not Found. No
nesting of thege f{ndirect command
flles is allowed;r ATPK will abort 1f
it finds the *$8° command in the
<command flle>,

Causes ATPK to detach. This command

may be Used after the $WAIT command to
cause ATPK to detach after user {nput
at the start of the contrelled job.,

SLOGIN (KB{n]1) ({p,pn)]

Log in a keyboard number n under the
account speclfied by (p,pn}. This
cemmand, which is only available to
privileged wusers, causes ATPK to
create a Jjob running LOGIN with
Instructions to attach to the
speclfied keyboard and log {n under
the specified account. 1f {(p,pn) §s
not specffled, the account that ATPK
fs running under will be used. If n
Is not specified (for example, $LOGIN
XB:)}), LOGIN will be {nstructed to
attach to the keyboard from which ATPX
was started., This may be useful to
log the wuser back in Ffollowlng a
command that started up ATPK wlith the
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/DET switch. If the keyboard specill-
catlon is mlssing altogether, a new
job will. be started at the
pscudo-keybecard under ATPK's control.
The current Jjob at the pseudo
keyboard, {f any, will flrst be killed
tn this cas=, If Losty falls te
attach on leg in at tne pseudo-key-
board o©nder ATPK, an error mcssaqge
will be printed and ATPK will abert.
If LOGIN falls at any other keyboard,
no error wlll be returned to ATPK.

g with an exclamation pofint will be

recorded In the log and not sent to the controlled job.

Control Characters

Any character pre

ceded by an uparrow will be ceonverted

to a control character before belng sent to the controlled

job. If a command 1in

e consists only of an uparrow folleowed

by 2 single character, the single contrel character will be

sent to the controlled

Quoted Characters

Job with no extra line termlinator.

Any "$" or "I" that 1s meant to be the first character

of a line to be sent

to the controlled jeb, or any """ or

"_" in the command file that Is not to be Interpreted as a
specisl character by ATPK must be preceded with the

underscote character.

Every underscere character ({except

those preceded by another underscore character) will be
removed from the command 1line before It is sent tc the

controlled job.

Using ATPK for System

st

Startup

If it 1is desired, most of system startup may be

contrclled under ATPK.
be precessed by the
following:

For example, the file START.CTL to
INIT wutllity could centain cnly the

SYS-£1 | COMFANY CONFIDENTIAL
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DETACH

LOGIN KBO: (1,2]

FORCE KBO: RUN SATPX

FORCE XB@: S$START.LOG=$START.CMD/DET/LOG
END

¥hen designing the ATPK startup command file, most of
the functions of INIT will havs to be performed with UTILTY.
The recommended procedure for bringlng a non-system disk
on-line after a crash Is to clean the disk with ONILCLN.SAV
and then MOUNT and UNLOCK the disk with UTILTY.

When starting up the spooling package under ATPK, two
points {n particular should be noted. First, the SLOGIN
command should be wused to re-leg In the pseudo-keyboard
after » spcoling program detaches. Secondly, when the
spoollng pregrams are {nvoked, they generally prompt for
input and then sleep while awalting a response., Slince ATPK
will not respond unless the contrclled pregram enters an
input stall {as cpposed to a sleep), ATPK will not detect
vhen the spocler needs the cemmand line. This preblem may
be circunvented by including the startup command(s) on the
same command file line as the command that {nvokes the
spcoling pregram, If the ccmmands are separated with an
uparrow-M, ATPK will . Insert a carcrlage return (the
equivalent of a CTRL/M) between the two commands, causing
them to be sent to the pseudeo-keyboard at the same time, .but
3s two lines. As an example, the following sequence In the
ATPX cemmand flle (START.CMD In the above example) wlill
start up OPSER, QUEMAN, one 1line printer spooler and cne
batch processcr.

RUN SOPSER “MLOG OPSER.LOG;ALL “HCHA ¥B@: ~“MDETACH
SLOGIN :

RUN SQUEMAN “MDETACH

SLOGIN

RUN S5POOL “MLPO:

SLoGIN

RUN SBATCH "MBAG:/NOQUEUE/NODELETE/ERROR:PATAL
SLOGIN
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when using ATPK to start up pregrams such as VISePy,
care must be taken te aveld sequencing problems. 1€ VT5apY
Is lnvoked and directed tc detach and display Informaticn cn
another terminal, immediate attempts tc force ccmmands to
that terminal that would select the desired VTSEPY features
te be displayed may be forced to the terminal before VI50PY
has a chance te open the terminal. In this case, the forced
characters may invcke LOGIN at that terminal resulting in a
failure by VTS@PY to gain access to the terminal. This
problem may bc avolded by having ATPK execute scme cother
command(s) (such as an immedlate mcde SLEEP statement, if
trunnlng under the BASIC-PLUS Run-Time System} after starting
the display pregram and befere forcing to the display
program's terminal.

Other Featutes

By specifylng a leg flle and KB: as your fnput flle,
you can make a copy of Interactive dlalogue to queue to the
iine prianter, etc. MNotc that RATPY will not be completely
transparent in such a sesslen. The echo of everything you
type Is typed back at you again after you end each line, and
nothing you type will be sent to the PK untll the next time
your centrolled jeb enters a KB Input wait.

When Inputting from the terminal, CTRL/Z's get passed
on through to the controlled jeb. A CTRL/C at any tlime will
cause the contrclled job to be killed, the leg file closed,
and ATPK to exlt. A CTRL/C may be sent te the jcb by typling
vparrew-C.

Installing ATPK As a CCL Command

The following sequence will install the CCL cemmands

. *ATPK" and "@" ‘to run the ATPK program. Elther or beth of

the commands may be installed.

RUN SUTILTY

ICCL AT-PK=[1,2]ATPK.*; PRIV 30087
ICCL @-=[1,2]ATPK.*; PRIV 30800
172

(This assumes that ATPK and UTILTY are bcth lccated cn
Sy:{1,2]1.) :

ryr-? TTIANY CONFIZENTIAL



DIGITAL RSTS/L UPDATE
System Generation Procedures

CSPCOM (CUSP. Compller) Program
The CUSP COMPILER

A new feature of RSTS/E V7.8, CSPCOM (the cCusP
Compiler} generates object modules from the BASIC-PLUS
utility programs that can be linked agalnst the RSX Run-~Time
System, eliminating the need Ffor the BASIC-PLUS Run-Time
System on those systems which would not otherwise use
BASIC-PLUS or BASIC-PLUS-2. .

Note

sPcoM will ba included in the RSTS/E kit

as a malntenance tool only. The use of
CSPCOM is not supported for any use other
than the compilation of Digltal-suppllied
utility programs that are included with
the RSTS/E distribution kit. ’

The use of CSPCOM 1s not supported fot
the compllation of the utllity programs
supplied with any optional RSTS/E
software product unless the installation
guide for that product speclifically
states that the software is compatible
with CSPCOH.
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Autopatching Package
AUTOPATCH

&he sutopatching mechanism for the CUSPs has been
enhanced to allow:

] Autopatching of the CUSPs when the llbrary is bullt
(via OUILD), rather than the old sequence of
OLD-COMPILE-PATCH-COMPILE,

0 Checksum verification of source-level patches, and

o Comments in all phases, except within the text of a
patch. '
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EXAMPLE SYSTEM GENERATION

" IsTRCAn
200-Nar-J000
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File Specification and Directory Structure Changes

-INTRODUCTION

The RSTS/E operating system supports a variety of
high level languages: BASIC-PLUS, BASIC-PLUS-2, COBOL,
DIBOL, RPGII, etc. Regardless of the lanquage in which
you code, the file specification is the way of telling
the RSTS/E monitor exactly what actions you want taken
vhen a file or device is opened. It Is through the file
specification thit you can implement many of the new
features of RSTS/E V7.0.

Furthermore, some of these new enhancements have
tequired changes to or modificatlons of the current disk
directory structure.

In this module, you will learn not only how to
speclfy these new features using the RSTS/E file
specification, but also the changes to the disk

directory structure needed by RSTS/E to maintain your
files.

DIR-] COYPANY CONFIDENTIAL
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JEIATE

Directrry Strutture Chanses

File Specificatinn and Directory Structure Chanqes

FILE SPECIPICATION CHANGES

Device Designators

Table DIR-1.

Device Designators

Device Device Valid

Name Designation Unit Numbers
RLO2 DL 8-3

RX92 DX a-2

TS04 MS 8-7

TUS58 DD 2~-7

KMC11 XK 8-15

The underscore character can
designator. For example:

" _DL2:file.ext"”

e Suppress

loglical device

name string scan,

precede the

device

translation during file

CovPaNY CGNFIDENTIAL
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File Specltficatinn a~1
Directory Structure Changes

Protection Codes

Protection code - 128

LITI/E UFLATE
Fiie fies, 0 ratyrn a-4
Directery Siructure Changes

*

Settable by privileged users only.,

Write null characters over s compiled file or

data flle when implicitly or explicitly deleted
by:

-  KILL a file
- OPEN FOR OUTPUT
- 2EROing an account

Note

On a large file this can be a
time-consuning process,

Flle Specification Switches

1. /FILESIZE:n or /SIZEin .

¢ The only way to pre-extend RSTS/E V7.8 large
files without explicitly weiting actual or
dunmy records. For example:
*FILE.EXT/FILESIZE:200000"
Allocate 200,800 blocks for the file
2. /POSITION:n

® Place the first block of the flle at or near
device cluster n on the disk. For example:

"FILE.EXT/POSITION: 25080

Place the beginning of the file at or near
device cluster 25000

DiR-4 COMPANY CONFIDENTIAL

Mode Papet Tape Paper Tape
Value Reader Punch
Even parity Punch even
2 checking parity
24+1 Odd parity Punch odd
checking parity
0, R0
= ey
tentative lile % /21/7///,/ //é / G //,
< /’// r,/"/// ¢ 7% 7 <7,
&4 Create conditionally %%/ /// {?
v contiguous file 3;%2%22425%2;k€522%§%
,//, 757 s
128 Flle structured- ?/% /////’ ///////é
Mo supersede G ///;/////’//
Nonile structured- %,'///,;%44’/: /;// % ‘7/'/’,
NFS Block mode |77/~ ~ 7
Random data
258 cache the file
256 + Sequential data
2048 cache the life.
16384 Write sccom to & UFD ¥:

1. Ne one is logged Inte
the sccount

2 The UFD i not open

3 Ne fites In 1he UFD
e opened

4, The sccount e net
109017, or 11.2]

AR

Figure DIR-1. /MODE:n
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DIRECTORY STRUCTURE CHANGES
MFD Changes

1. MFPD Label Entry (V6C change)

(Unk) [ §

1 2

g 4

[} 6

Pack Cluster Slza 1
.S A 12
PACK ID (RADSH) ::

é\awsL.l_.L_L..%__%ljllllll.l

l-New files first

Dats of last write
Private

Mounted

Figure DIR-2. MFD Label Entry (V6C change)

DIR-6 COMPANY COMNSIDENT AL

TrT/E URIATE

File fpe-iticavicr- and

Directery Structare Changes
Y

{Link)

PROJ | rroG

PASSWORD (RADSH)

Protection Code |7 USTAT 7/

Access Count

{Accounting Entry)

DCN of UFD

USTAT
[ L File Is "out of sat’

File is placed
Wrile access given out
Flie open in update mode
No file extending allowed

~ Entry Is MFD type :
“ File marked lor deletion

- No delete and/or rename allowed

Flgure DIR~3. MFD Name Entry
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File Specificatirn sn4

. File Coez1f1z3ti1rn 304
Directory Structure Changes Directery Siruzture Changes

SILiTAL SETS/E UPORTE

UFD Changes R e R B
) File name (RADS) i
{Uniy g " Fila eatension (RADSO) [}
-1 2 % Protection Code ;l:;; Status 77
g 4 Accass Count
8 452 1 (Accounting Entry) ity
M.....mm...........m
s s {Retrieva! Entrlos)
B 12
/ 14
Ay

Stoes

" [ﬂols'wlulul'
Fllo Is plsced
Weita access given out
FRa open In update moda
No fite extending showrd
No deteta and'or rename aflowed
- Entry is MFD entry
= Flle marked for deletion

Figure DIR-4. UPD Label Entry (V6C change)

Pr codclllllll

L l Read protect sgsinst owner
Writs protect agsinst owner
Read protect sgainst group
Witte protect against proup
Read protect sgainst world
Write protect agalast wordd
Executable file
— Clear on delete, privileged If exacitable

Pigure DIR-5. UFPD Name Entry
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g e e B "‘,m,n e o

File nsme (RADS0)

/ Protection Code 417 Status 771 1
Access Count 1

;"///";‘_/}é {Accounting Entry) '/%c 7]

{Retrieval Entrles) 18

[
2
]
File extension (RADSO) [
14
2

Unk)

Lot lory LF,

I_ Lpnhmmmwh'hmo'
Some bad block exists in Itle
Cache this fite
. resarved for “clean™
entry ofiset within block (S bits)

oliset Into FOCM (3 bits} -
block olfset within eluster (4 bils)

Cache file sequentlelly

entry offset within block (5 bits)
offset Into FOCM (I bin) .
block oftset within clutter (4 bits}

Figure DIR-6. UFD Name Entry {Cont.)
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Directrry Struciure Changes

{Link)
Date of last accesshwrite
Fila size In blocks 7.7
Date of creation

A a N ™

Time of creation 1§
Aun-time sysiéh’//% 12

name (RADS0) /%'//%// 18
File cluster size 16

Figure DIR-7, uPD Accounting Entry on Small Pile Systems

{Link)
Date of 1ast accesshwrite
7 File slze (LSB) 777777
Date of creation

Time of creation 1
8 0
[} V’/"{//é :Fite size (MSB){ 14

File cluster size 16

N T e Ao

-

Pigure DIR-8. UFD Accounting Entry on' Large Plle Systems

Note

An executable file has run-time system

name at offsets 12 and 14 on large file
systems.
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Flle Specltication and ot Faie forzifizatinn and
Directory Structure Changes Ditestery Sttusture Changes
) []
Word 1 2
L}
[ ]
"
" g
1"
w Word 8
Word 9
Word 10
UNUSED
l {""‘"““
9. Piesd
Reoned Forrmat 2+ ¥oroble
$-¥YFC
4. Sweam
#5 Orgariuation {!:h&n
Bt Pigure DIR-18. UFD Attributes Entry #2 (V6C change)

Word 8  Number of bytes in fixed control area (high
byte) Bucketsize in blocks (low byte)

b Urnped
Word 9  Maximum length of record actually read by RMS
rigure DIR-9. UFD Attributes Entry §#1 (V6C change)

Word 2  Record Size (Actual slze for fixed 'length
records or maximum sfize for varlable length
recotds)

Word 18 Default extenslon quantity

Word 3 Highest virtual block number (MSB)

Word 4 Highest  #¥irtual block number {LsB)
(corresponds to the flle gize accounting
entry)

Word S * EOF block number (MSB)

Word 6 EOF block number (LSB) (block that is the
logical end of file) ’

Word 7  Offset to first usable byte in EOF block.
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coftware and RSTS/E V7.0

INTRODUCTION

The RSTS/E Operating System supports a varlety of
languages. With this release of RSTS/E, each of the
supported languages is affected in different ways. New
features are implemented, enhancements are included to
improve performance, or additional support is supplled,

This module covers the tollowing software as
supported on RSTS/E V7.0.
i

o BASIC-PLUS

o RMS-11 V1.8

[} BASIC PLUS-2 V1.69
] CcoBoOL V4

o MACRO-11

SOF-1 COMPAKY CONFIDERTIAL
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peTLiL WT,2 el JRUATE
.

Lwste 8-< FLTL/E VT.E

This page is tor notes,
BASIC-PLUS and RSTS/E V7.8

General
virtual Acrays

o 1/0 buffers larger than 512 bytes

Comminds
iCOHPILB
o Defaults to conditionally contiguous .BAC files
ASSIGN/REASSIGN
o ASSIGN DEV:/MODE:l Selzes the device (privileged)

° ASSIGN DEV:[ppn]LIB Assoclates the logical nanme
LIB with a device and account number

Note

Making a user logical PPN assignment
reduces the number of wuser loglcal
assignments to three.

EXIT
o Returns to private default run-time system
DUMP

(] Dumps user space
o Avallable as an optional patch

s0f-2 COMPANY CONFIDENTIAL
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Statements

CLOSE -N%

Device dependent close operatlions not performed
Pending 1/0 bufters not written

Close a tentative f{le without making it permanent
Example

000 0

lege ON ERROR GOTO 19000
1019 OPEN "VIRT.DAT" AS FILE 1%, RECORDSIZE 1@24% L]

\DIX #1%, P.ARTS{31)=256% &
\PRINT "1/0 BUFFERSIZE =";BUFSI2(19%) &
\PRINT
1020 FOR IV = 8% TO 2% &
\P.ARTS${I%) = STRINGS(256%,1%+465%) &
NEXT I%
32766 i
32767 END
Ready
RUNNH
1/0 BUFFERSIZE = 1824
Ready
DIR VIRT.DAT )
Nape .Ext Size  Prot Date §Y:(109,7)
VIRT .DAT B ¢ 69> 28-Nov-78 .
Total of @ blocks in 1 file in SY:(108,7)
Ready
fiqure SOP-1. CLOSE with Negative Channel
SOF-4 COMPANY CONFIDENTIAL

. BITLOLVTLY tel lF
H

LAY
Soflwnre a3 FUTE/b VIR

CHAIN

o Keyword LINE can be optlonally included
-0 Example

126¢ CHAIN "cCCPOS® 900
32767 END

Ready-

Flgure SOF-2. CHAIN

SCF-5 COMPANY CONFIDENTIAL



ALTL R ¥°.8 el LPIATH

Softwace AN3 ALTS, L w1, .
runctions
CcCPOS
o Equivalent to POS(NW)
o Example
900 P.RINTSTIRINGS = "THIS IS THE FIRST LINE OF THE HEADER"
1003 PRINT "...USING THE PGS FUNCTION...® .

\PRINT P.RINTSTRINGS;POS (0]
\PRINT

\PRINT ®...USING THE CCPOS PUNCTION..."

\PRINT P.RINTSTRINGS:[CEO3{IV)]
32767  END

Ready

RUNNH
...USING THE POS FUNCTION...
1HIS 15 THE FIRST LINE OF THE HEADER 36

«+.USING THE CCPOS FUNCTION...
1H1S 1S THE PIRST LINE OF THE HEADER 16

Reaay

13
1]
s

Flgure SOF-3. CCPOS

SOF-6
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OLF*

L

Lelteste 22

o Equivalent to DEF
o gxample

1200
2000
32767
Ready
RUNNH

[EES]FRA(X) = X**2 + 34X ¢

FOR § = 1 TO 4 STEP .5

\PRINT I,,FNA(1)

\NEXT 1

END
29
31.75
35
38.75
43
47.75
53

25

Figure SOP-4. DEF*

SOF -7
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SPECY

o Pperforms special operations on disk, tloppy disk,
terminals and magnetic tapa.

] Disk

~ Explicitly locks up to 7 blocks of a file open
in update mode

~ Releases explicit and implicit locks on a file
block(s)
Por disk devices, the SPECY function allows yon to
exfltcltly lock a maximum of seven disk block ranges on .a
file that 13 open tor update, A locked range of blocks 1is
one that cannot be accessed by another user or from another
channel, Thus, SPECY extends the use of quarded update,
which locks the last block or blocks read on a file,
SPECS also allows you to release explicit or Implicit
locks, Hote that when you close a flle, all expliclt and
fmplicit locks are released for that flle.

The SPECY tunction for disk files has the following
tormat:

VALUES=SPECA (FUNCTIONS, BLOCK, CHANNEL%, HANDLER INDEXS) |

vhere:

VALUES depends on the particular function code you

specify In FUNCTIONt, In most cases, VALUE%
13 equal to the BLOCK parameter.

PUNCTIONY is a function code that specifies the
desired operatlon, During normal 1I/0
operations, a block, or range of blocks lis
implicitly locked when you read the flle
with a BASIC-PLUS GET statement., The SPEC%Y
function allows you to convert implicit
locks to expliclit locks .and to release
selected locked blocks., The code specified
in FUNCTIONY determines the use of SPECY.

SOF -8 COMPANY CONFIDENTIAL

The codes are as tollows:
FUNCTIONA=0@ release all locked blocks

FUNCTIONY=]l release the current Implicit
lock

FUNCTIONY=2 convert the current fimpllicit
lock to an explicit lock

FUNCTION%=3 release the explicitly locked
block speclfied in the BLOCK
parameter. If BLOCK is 9, all
expliclitly locked blocks are
released, However, Iimpliclitly
locked blocks remain locked.

FUNCTION%=4 convert an impiicit lock to an
explliclt lock and release the
implicit lock

BLOCK specifies the starting block number for
. releasing an explicit lock. Note that BLOCK
must be a floating-point number.

CHANNELS is the I/0 channel on which the operation is
to be pertormed.

HANDLER The handler index of the I/0 device open on
INDEX% CHANNELS. The Index for disk devices in 0%,

If you open a file with a Recordslze greater than 512,
SPECY allows you to lock more than one block when you GET a
range of blocks read into the buffer, For example, If you
open the file with RECORDSIZE 1024%, each GET operation
reads (and Impllicitly locks) two blocks. If you explicitly
lock blocks 2 and 3 as follows:

GET 1%, RECORD 2%
VALUEY=SPEC%{2%,0%,1,0%)

LIF-9 TOYPREY  CONFICENTIAL
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rou can then read blocks 3 and 4 (GET RECORD 3%) and cause
nplicit locks on these blocks. Note that if you attempt to
lock 3 range of blocks that overlap an already explicitly
locked range, the Monitor returns the ?DISK BLOCK IS
INTERLOCKED error. Also, If a range of blocks {s locked, an

explicit release of those blocks must refer to the flrst
block in the range,

The following errors are possible during a SPECY
operation:

Meaning ERROR
7NO ROOM FOR USER ON DEVICE 3
There are too many locks pending on this
device, You can lock a maximum of seven
ranges of blocks on a file,
7CAN'T FIND FILE OR ACCOUNT . 5
You specified function code 3 in the
FUNCTIONY parameter and attempted to unlock a
block that was not locked. :
?PROTECTION VIOLATION 18
You attempted to explicitly lock a block that
had not been implicitly locked. An attempt '

to lock a block after a PUT or UNLOCK can
cause this error.

7DISK BLOCK IS INTERLOCKED 19
You attempted to expllicitly lock a range of

blocks that overlaps an already explicltly
locked range of blocks,

SOF-1¢ COMPANY CONFIDENTIAL
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o Floppy Disk SPECH

- Returns density of a mounted floppy

- Causes floppy driver to recompute density

- Reformats 8 floppy to density specified (AaX02
only)

For floppy disk devices, the SPECV function allows you
to obtain the density (single or double) of the current
floppy disk, to mount a new floppy disk and recompute the
density, and to reformat an RX02 floppy disk for a desired
density, Because the RX82 floppy disk drive supports single
apd double density Eloppy disks, the SPECY functlon is
especially useful for programmed floppy dlisk operations.
For example, SPECY allows you to mount a serles of single
and double density Eloppy disks without having to close and
reopen the device for each mount, That s, the driver
computes density once; during the initial open. If you
insert a second floppy that 1s incompatible with the
initially computed density, read or write operations will
fall., SPECY permlts you to include an instruction In your
program that causes the driver to recompute the density.
Also, tor RX82 floppy disk drives, SPECY permits you to
specify a density reformat operatlon,

The SPECY function for floppy disks has the followidg ;
tormat:

VALUE"SPEC‘(FUNCTION‘,PARAHETER\,CHANNEL!,HANDLER INDEXY)
‘where:

VALUES depends on the particular function code you
specify in FUNCTIONW,

FUNCTIONY is a functlon code that specifies the

desired operation. The codes are as
follows: v

5CF-11 COPANY TONFIDENTIAL
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PARAMETERS

CHANNELS

HANDLER
INDEXY

RSTS/C V7.8 Sa3 1P2aTt
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FUNCTIONA=0Y returns the density of the
currently mounted floppy disk
in the form; DENSITYS=VALUEY
AND 255%. 1IEf DENSITYS=l%, the
tloppy 3s single density; If
DENSITYA=2%, the floppy ls
double density.

Note that PARAMETERN must also
be 9%,

FUNCTIONS=1% causes the floppy disk driver
to recompute density, If the
diskette has been changed in
the drive without closing and
reopening the 1/0 channel,
issue this code prior to any
1/C operstion on the floppy
disk, This functlion 2also
returns the computed density as
described ‘in FUNCTION%=0\%.
Note that PARAMETERS must be
LA

FUNCTIONY=2% reformats the current floppy
disk to the density specified
in PARAMETERN. PARAMETERSY
equals 1% for single density
and 2% for double density.
Note that this operatlon ls
allowed only on RX@2 dcives and
that any data on the disk prior
to the operation i3 lost.

see the description of FUNCTIONN.

is the 1/0 channel on which the operation is
to be pertormed.

the handler index on the 1/0 channel open on
CHANNELS. The index for floppy disks is 181%.

SoF-12 COMPANY CONFIDENTIAL

SPLCy can require as much as 20 seconds to retornat the
censlity on an RXx32 floppy disk and cannot be interrupted
with CTRL/C. MNote that if the operation i{s interrupted (by
pover . fallure or catastrophic error}, the floppy disk is
rendered unusable. That Is, the floppy disk wi 1 contain
both single and double density. To recover you must
cetormat the floppy disk.

The following errors are possible during a SPECH
operation:

Meaning ERROR
i .
?DEVICE HUNG OR WRITE LOCKED 14

A hardware error occured. This can often be
a transient conditlon, Retry the operation.

?MISSING SPECIAL FEATURE 66
An attempt was made to reformat on an RX01 .
floppy disk drlve. The use of SPECV to

retormat floppy disk denslty is allowed only

on RX@2 drives.

SPECY can be used in floppy disk programming operatlon§
to ensure that sector opens are correctly handled. That is,
the conflict between 128-byte single density bufferslzes and
256-byte double density buffersizes can be resolved by the
following method:

To FIELD the butfer;

FIELD #channel number, 128% *DENSITY% AS BUFFER RX®82$
To PUT the buffer;

PUT Jchannel number, COUNT 128% *DENSITY%

When DENSITYV is;

DENSITYY=S5PECY (0%, 0%,CHANY, 18%)and 255%

$5F-13 CO¥PARY CONFIDENTIAL
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¢ Magnetic tape SPECH

- Provides equivalent functions as the MAGTAPE
tunction.,

For magnetic tape, the SPECY function allows you to
revind the tape, skip records on the tape, and set tape
denslty and parlty,

The SPECA function for magnetic tape has the following
format:

VALUES=SPECY (FUNCTIONS, PARAMETER, CHANNEL S, HANDLER INDEX%)

where

VALUES depends on the particular function code
specified In FUNCTIONS.

FUNCTIONS is the function code,’

PARAMETER depends on the pﬁrtlculat function code
specified in FUNCTIONS.

CHANNELY is the I/0 channel on which the oparatlion
is to be performed.

HANDLER 1s the handler {index on the 1/0 devige
open

INDEXSY on CHANNELY. The index for magtape 1is

. 14%.,

The SPECV function performs various operations on
magnetic tape as determined by the code you specify in
FUNCTIONY, These codes are as follows:

FUNCTIONS=]1 rewind the tape and take the unit
off-line,

- FUNCTIONA=2 write an end of file marker.

FUNCTIONY=3 rewind the tape but ledve the unlt
on-line,

SOF-14 COMPANY CONFIDENTIAL

FUNCTIONA=4

FUNCTION=5

FUNCTIONt=6

RLTLAL VTLR Al UPIATE
Solitware ans WlTL/E V.0

read the tape but skip specified records.
You specify the number of records to be
skipped in PARAMETER, Note that when
FUNCTIONY is 4, VALUEV returns the number
of records that were read (i.e., not
skipped).

backspace the tape over a specifled number
of records. You specify the number of
records to be backspaced 1{in PARAMETER,
Note that when FUNCTIONY {s 5, VALUEMN
returns the number of records remalning
(L.e., not backspaced).

set the tape's density and parltr as
specified in PARAMETER. The format [for
PARAMETER specification, when FUNCTIONY is
6, Is E+D*4+4P+S. The speclflcations
E.,D,P, and S have the followlng values:

E is phase encoded
256 = phase encoded mode, trefer to value
of D
@ = refer to values of D and P

D Is density
if E=0

@ = 200 bpl (7-track only)
1 = 556 bpl (7-track only)
2 = 8090 bpl (7-track only)
) = 800 bpi (dump mode)

if E=256

1600 BPI

fReserved for . future use
Reserved for future use
Reserved for future use

WAy

P Is parity
@ = odd parity
1 = even parity

SIF-lt TOYRARY CUNFIZENTIAL
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S is stay
9 = the OPEN HMODE value is
released on CLOSE
8192 = the OPEN MODE value |isa
retained on CLOSE

returns the tape status in VALUES, The

status returned is encoded as follows:

FUNCTION&=7
Decimal
Bit Value

0-2 0
1
2
3
]
5
6
3 [}
1
4 0
1
5 1
6 1
7 1
8 1
9 1
10 1
11 8
1
12 ]
1

13-14

HeanlngA

last issued command was off-1llne
last issued command was read
last issued command was write
last issued command was write EOF
last issued command was rewind
last 1ssued command was skip record
last issued command was backspace
record :
See bits 13-14
See bits 13-14
unit is TU19/TEL10/TS03
unit is capable of 1600 BPI
unit is off-line
the last issued command was a read on
a record that was larger than the 1/0
buffer (part of the record is lost)’
last command detected an EOF
tape {s at its load point
tape Is beyond the EOT marker
tape Is write-locked
tape has odd parlty
tape has evin parity
9-track tape
1-track tape
if bit 3 = ¢
8 = 200 bpi
556 bpl
80@¢ bpl

1
2
3 890 bpl, dump mode

SOF-16 COMPANY COWPIDENTIAL

. .
P

1f bit 3 = 1
8 = 1600 bpi
] = teserved
2 = reserved
3= reserved

15 1 last command caused an error
FUNCTIONt=1¢ returns the file characteristics in
VALUES. The characteristics returned in
VALUER are encoded as follows:
Word=@ DOS format tape
Word¢>@ ANSI Format tape. If the word
! {s non-zero, the bytes have the
following meaning:
pecimal
Bit Value Meaning
p-11 - For Eixed-length ANSI format, the value
is the record length in bytes. For
variable-length ANSI format, the value
is the maximum record length in bytes,
12-13 9 embedded carrlage control
4096 FORTRAN carriage control !
8192 implied line feed/carclage return before
the record
14-15 16384 fixed-length format
32768 varlable-length format

FUNCTIONS=11 rewind the tape on CLOSE

Note that the operation and values described for
FUNCTIONS are covered In detall In the RSTS/E Programming

Manual.

€IF-17 CI4PaN? CONFIZEINTIAL



cisoiTaL ASTS E YT,0 a3 22T . . =

el L wTLT lel UFRL
Soltwate and ASTS L v'i.g Yroite. LT e S
© Terminal SPECt
| System punction Calls
For terminals, the SPECA function allows you to cancel ll.
CTRL/O 2nd set modes for tape, echo, and ODT. File Name String Scan SYS Ca
The SPECt function for terminals has the following o Suppresses logical device translation
format:

. : ‘0 Example
VALUES=SPECY (FUNCTIONY, PARAMETER, CHANNEL Y, HANDLER INDEX%)

where
ASSICK WT:KB
VALUES depends on the particular function code
specitied In FUNCTIONS®. : !
. Resdy .
FUNCTIONY  is the function code, The SPECY functions
pertorms vacrious operations on terminals as LISTRH
:zgz;m;r;eeda:ytotitieo“l-‘:mCTle code, These 1000 INPUT “FILE MAME®; FS &
. i AY$ = STS(CHRS(63)eCHRE(-108)«"_"+F9) &
FUICTIONI"8 Concel crnt/o e
FUNCTION%=2 enable echo and clear tape mode \PRINT "DEVICE WITHOUT LOGTCAL TRAMSLATION IS ®; DEVICES
FUNCTIONY=3 disable echo
FUNCTIONS=4 set ODT mode
FUNCTIONY=7 cancel all type ahead \DEVICES » MID(Y¥$, 238,28) ¢

APRINT "DEYICE MITH LOGICAL TRANSLATION IS “:DEVICES

1010 ¥3 = SYS(CHRE(6T)«CHRS(-103)+FS) &

PARAMETER  speciflies the terminal on which the
operation is to take place, If PARAMETER 32761  END

. 1s 0, the operation is performed on the

: currently open terminal. 1If you speclfy a

keyboard number in PARAMETER, the operation Rendy
is performed on that terminal. Note that
the keyboard must be assigned to the RUNNH

calling job and must not be open, FILE NANE? KB:
CHANNELS specifles the I/0 channel for the terminal DEVICE VITHOUT LOGICAL TRANSLATION IS XB

In PARAMETER. DEVICE WITH LOGICAL TRANSLATION IS MT

HANDLER the handler index of the I/0 device open on
INDEXY CHANNELY. The Index for terminals is 2%. Resdy
Flgure SOF-5. PNSC
SOF-18 COMPANY COMFP IDENTIAL
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Get Monitor Tables 11 SYS Call

o. Returns information on whether or not ; system
i{s configured for large files

[ Example

10 ON ERROR COTO 19068 ‘ -
1908 R.LTURNS = SYS{CURS ($%) +CHRS (-12V)) IMONITOR TABLES 1I &
\IF SWAPA(CVTSY (RIGHT (R.ETURNS,29%0}) [
THEN PRINT "LARGE PILE SYSTEN® ¢
ELSZ FRINT "LARGE FILES NOT AVAILABLE® L3
IPRINT WHETHER THIS 15 A LARGE PILE SYSTEM
939 COTO 12767

19699  PRINT ERR )
\RESUNE 32747

32767 END

Ready

RUNNR

LARGE TILE SYSTEM

Resdy .
Figure SOP-6. Get Monitor Tables

SOF-20 COMPANY CONFIDENTIAL

Change Systeam Date/Time SYS call
o Accepts zeroes for date/time
o Example
VS*SYS (CHRS(63)+CHRS (~14%)+CHRS (OY) 1
FCHRS ({SWAPY (0%) ) +CHRS (0Y) &
+CHRS (SWAPY (0%)))
RSTS/E V6C - ?1llegal mode mixing

RSTS/E V7.0 - No error returned
No change to date/time made

Directory Lookup Sys Call

o Always returns the correct flle slze (large file
systems only)

SOF-21 COMPANY CONFISENTIAL
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ASSIGN/REASSIGN Sys call

o Assigns/reassigns user logical names, user loglcal
PPNs and user detault protection codes

[ Selzes a device

Data Passed:

Byte(s)

1
2

3-3

5-6

7-10

11-12+

Meaning
CHRS (6%), the SYS call to FIP

CHR$ (16%), the asslgn/reassign and enter user
logical code,

Mot used

For user logical gssiqnment, the
project-programmer number to be assigned.

For assign device, bytes 7 through 18 must be
8.

For reassign device, byte 7 is the job number
to which the device s reaasigned. Bytes 8
through 19 must be 8. ,
For user logical assignment, bytes 7 through
19 contain the logical device nanme (In
Radix-50 format) to be assigned.

For assign/reasslign device, elther DOS or ANS
{in Radix-58 format) to specify DOS or ANSI
1abel format for the magnetic tape drive.

For user loglcal assignment, not used,

SOF-22 COMPANY CONFIDENTIAL

Byte(s)
13-16
17-18

19-29
21

22

23-24+
25+
26+

27-39

pata Returned:

SLTLOL NTL? Ual UPLAT
.
H

|4
Tware an: RLILS/L WTLR

Meaning
Not used
For asslign/reassign device,
CVTS {SWAPV (~32767%)) to asslign a device that
is currently assigned to another user. This
usage is privileged and the target device must

not be open. 1f this operation Is not
desired, bytes 17 and 18 are 0.

For user logical assignment, not used.

Not used .

For user loglcal assignment,CHR$(255%) to
enable protection code assignment {see BYTE
22).

For assign/reassign device, must be 8.

For user logical asslignment, the protection
code to be assigned. Byte 21 must be 255.

For assign/reassign device, must be 0.

pevice name for assign/reassign and for user
loglical assignment.

Unit number for asslign/reassign and for user
loglcal assignment.

Unit number flag for assign/reassign and for
user loglcal assignment.

Not used

No meaningful data: \s returned.

SOF-2) COMPANY CONFIDENTIAL
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Possible Errors:

ERR
Meaning : value
7ACCOUNT OR DEVICE IN USE 3
The specitled device 1s currently open or has an
open flle, 7This error can only occur during an
assign call.
7NOT A VALID DEVICE 6
The device name specified in bytes 23 and 24 {s a
logical device name for which a physical device
Is currently not assigned.
DEVICE NOT AVAILABLE 8
The device specified in bytes 23 through 26
exists on the system but the operation fails for
one of the following reasons:
1. The device is currently reserved by another
job (see bytes 17 and 18).
2. Ownership of the device requires privilege
that the user does not have,
3. The device or its controller is disabled.
4. The device is a keyboard 1line for s pseudo
keyboard use only.
7PROTECTION VIOLATION 10
A program with temporary privilege assigned a
device, dropped its privilege, and attempted to
reassign the device.
?ILLEGAL NUMBER . 52
An attempt 1s made to transfer conttol to a
non-existent job. This error can only occur
during a reassign call,
SOF-24 COMPANY CONFIDENTIAL

D1scussione

The vuser logical assignment call is used to enter
109tcal device names, logical project-programaer nunders,
and default output protection codes. To assign a wuser
logical device name, bytes 7 through 18 must contalin the
logical device name and bytes 23 through 26 must contaln a
physical device name and unit number. To assign a user
loglcal project-programmer number, specify the number in
bytes 5 and 6. To assign a user default protection code,
specify the code in bytes 21 and 22.

The asslign/reassign call used bytes 17 and 18 to assign
or reassign a device which is currently-_assigned. For the
call to be successful, it must originate from a privileged
account, the target device must not be open, and the current
owner can not be pertorming a directory on that device.

The assign call reserves a physical device to a3 job* or
transfers assignment of a currently owned device to another
job. The actlons are equlivalent to the ASSIGN and REASSIGN
Monitor commands. System loglical names are assigned elither
by a SYS call 21 or by UTILTY program commands.

Example:

10 AS = SYS (CHR$(6%)+CHRS(19L)+STRINGS (20%,0%)+
"LP™-+ CHRS (1%)+4CHRS(255%})
fASSIGN LPl: TO CURRENT JOB
20 INPUT "ASSIGN LPl: TO WHICH JOB"; X%
39 AS=5SYS (CHRS (6%) +CHRS (10%) +STRINGS (14%,085)+
CHRS {X3) +CHRS (8V )} +STRING+ (14%,0%)
“"LP"4+CHRS (11) +CHR$ (255%))
i REASSIGN LPl: TO JOB § X%.

*The system manager, through an inftialization option, can
designate that certain devices require privilege to De

asslgned.
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DIGITAL

RSTS/E ¥7.3 Sd3 gpiace
Software and RSTS/E 7.8

. Deassign SYS Call

o Removes user logical assignments

Data Passed:

Byte({s)

1
2

3-4

5-6

7-18

11-28
21

22

23-24

Meaning
CHRS (61), the SYS call to FIP

CHRS(11%), the deassfgn device and remove usar
logical code

Not used

ror. user logical removal, the
project-programmer number to be removed.

For device deassignment, must be @.

For user logical removal, the logical device
name (in Radix-58 format) to be removed,

For device deassignment, must be 8.

Not used

Ffor user logical removal, CHR$(255%) to e;able
protection code removal.

For device deassignment, must be ¢,

For user logical removal, the protection code
to be temoved. Byte 21 must be 255.

For device deassignment, must be @,

For device deassignment, the device name to be
deassigned.

For user logical removal, must be g.

SOF-26 COMPANY CONFIDENTIAL
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26 For device deassignment, the unlt nunmber flajz.
fFor user logical removal, must be 0.

. 27-30 Not used.

pata Returned: No meaningful data is returned

Possgible Errors:
ERR

Meaning vValue

]
7NOT A VALID DEVICE 6

The device or device type specified in bytes 23
through 26 1s not configured on the system. This
error can occur only on device deassignment
calls.

Discussion:

The user logical removal call {s used to deassign
logical device names, logical project-programmer nunmbers,
ang default output protection codes, To deassign a logical
device name, specify the name in bytes 7 through 10. To
deassign a project-programmer number, specify the number in
bytes 5 and 6. To deassign a user logical protection code,
specify the code in bytes 21 and 22. Note that if these
bytes do not contaln speclific deassignments, the call
deassigns all user loglcal device name, PPN, and protection
code assignments.

The device deassignment call performs the same actlon
as the DEASSIGN system command described In the RSTS/E
System User's Guide, For example, the following statement
deassigns line printer unit 1, which is assigned to the
current job,

12 AS = SYS(CHRS$(6%)+CHRS(11%)+STRINGS (20%,08%)+

"LP"4+CHRS (1%) +CHRS (2551))
IDEASSIGN LP1:

SOF-~27 COPANY CONFIDENTIAL
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Create 8 Job SYS Call sats Returned:

° Spawns a job as long as there is swap space

» Meanin
available Byte(s) 9
3 The job number times 2 of the job just

pata Passed: created.
Byte(s) Heaning possible Errors:

1 CHRS (6%}, the SYS Call to PIP Meaning ERR Value

2 CHR$(24%), the job creation code . NO ROOM FOR USER ON DEVICE 4

3 CHRS {NV), where Ny =

) The new job cannot be created.
2t Spawn lf LOGINs are enabled probable causes are:
128% Spawn regardless

a) Further loalns are disabled
b) The system's job or swap
slots are (currently) full

Note
{N% ANMD 127%) must be 0
4 Not used, must be ¢ Discussions
5-6+ The project-programmer number of the The job creating the new job must be running under control
program to be run, ' ‘ of the BASIC-PLUS Run-Time System. The job created can run
under control of any available run-time system.
7-10+4 program name of the program to be run
ifn RADIX-58 format,

11-12+ Extension of the program to be run in’
’ RADIX~58 format.

13-22 : Up to 10 bytes of Information; placod'
into the created job's Core Common area.

23-26+ . The device name and unit number of the
program to be run,

27-28 The parameter thd to be passed to the
program to be run. The parameter word
bas exactly the same format and functlons
as the CCL command parameter word.

29-30 _ Not used
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Exit and Clear Program SYS Call

© Allows a temporary switch to the specified run-time
system,

Data Passed:

Byte(s) Meaning
1 CHRS (91), the exit and set up NONAME
code,
2-3 First 3 characters of the name of the

run-time system, in RADIX-58 format, to
which control is passed. If bytes 2-S
are not specified, or {f they are ¢, your
private default run-time system is used.

4-5 Last 3 characters of the name of the run-

time system, In RADIX-50 format, to which
control is passed.

6 If unspecified, establishes the named
run-time system as the job's private
default run-time system. Otherwise,
CHRS (NY) , where NV is

255% to establish the run-time ,
system as the job's private
. default run-time system.

9%  to enter the specified run-
time system without
establishing it as the job's
.default run-time system.
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wildcard PPN

o HNew

Wildcard PPN

pata Passed:
Byte(s)

1

3-4

7-22
23-24+

25+

Lookup SYS Call
with v7.8

Lookup - Not P;ivlleged (F=295)

Meaning

CHRS {6%), the SYS call to FIP

CHRS (25%) ,the code for account number lookup on
index

CHRS (NY)+CHRS (SWAPY{N})), where NV is the index
of the deslired project-programmer number. it
Nt is 6, the call returns the project-program-—
mer number of the Elrst account on the disk
that matches the wildcard specification. TIf NV
is non-zero, the call returns the project-pro-
grammer number of the N+l account on the
specified dlsk that matches the wildcard
specificatlon.

The deslired project-programmer number. A
specification of 255 in elther fleld represents
a wlldcard., A specification of @ for W% in
bytes 3-4 and a non-255 value in bytes 5-6 (no
wildcard) verifles the existence of the
specified account on the disk. If both flelds
are non-zero and neither fleld is 255, the call
returns error 5 1f the account does not exist.

Not used
The device name, which must be a dlsk. 1f
bytes 23 and 24 are both @, SY@8:({the system

disk, not the entire publlic structure) 1s used.

The device unit number
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26+ The unit number flag. 1f byte 26 is @, SyYo: .
(the system disk) is used. ' peturn Job Status SYS Call
Data Returned: . o HNew with V7.9
preets) - Hesning peturn Job Status - privileged and Not Privileged (F8=26)
3-4 Internal code
pata Passed:
S-6+ 'rhol1 project-programmer number located by the pyte(s) Meaning
ca
' ' : 1 CHRS$ (61), the SYS call to FIP
7-30 Same as passed
i 2 CHR$(26%), the return job status code
Possible Errors: 3 CHRS (JV) , vheré Jv Is the number of the job
for which status is desired. If J% is oy,
ERR ’ tnformation on the caller's job is returned.
Meaning Value 1f the caller is not privileged, Jt is forced
. to B%.
?CAN'T FIND FILE OR ACCOUNT 5
4 CHRS$(S%), where St 1s 0% or 1%, The value-of

The specified device in bytes 23-24+ is not a disk
or no match exlsts for the specifled index value
In bytes 3-4(see also bytes 5-6),

St determines the informatlon returned on the
job (see Data Returned).

5-380 Not used !
7DISK PACK 1S LOCKED OUT 22

The disk 13 In the locked state, Execute the call

Date Returned:
under a privileged account to override this

condition, If Sy 15 94:
Dlscussion: Byte(s) Meaning
This call allows you .to specify a wildcard acceunt 1 The calling job's job number times two.
number and increment an index value to determine a matching
project-programmer number, The wildcard account 2 Not used
specification is as returned from the filename string scan .
catt. k] Job number times two of the job for which data
; is belpg returned. I1f the caller is not

privileged, this byte is equal to byte 1.
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5-6

g-1¢
11-12

13-14

15

16

17-20
21-22
23-26

27-30

ASTS/E V.8 545 pzace
Sottware and ASTS/E V.9

Keyboard number of the job's console. It the
nunber {8 negative, the job is detached and
the number {s the complement of the keyboard
number,

1f the job 1s attached to a pseudo keyboard,
byte S5 contalns the .controlling job's job
number times two; otherwlse byte 5 is 9,

I1f the job {s swapped out, byte 6 contains the
job's swap slot locatlion; otherwise byte 6 is
0.

The Jjob's logged in CPU time least
significant word) for the current session In
tenths of a second.

The job's current connect time in minutes,

The Jjob's current KCTs ({least significant
word) for this session, -

The job's accumulated device time for the
current session In minutes,

The most significant byte of the job's KCT.

Tre most slgnl{lcant byte of the Jjob's CPU
time.

The job's name In two Radix-50 words.
The job's project-proqrammer number.

The name of the job's default run-time system
in two Radix-5@ words,

The name of the job's current run-time system
in two Radix-~-59 words,
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st St 48 1:

Byte (s}
1
2

3

9-10
11-12
13

14

15-16

17

18

19

Meaning
The calling jbb's job number times two.
Not used
Job number times two of the job for which data

is being returned. 1f the caller s not
privileged, this byte 1s equal to byte 1.

.

Keyboard number of the job's conscle. 1f the
number {8 negative, the job is detached and
the number is the complement of the Keyboard
number.

The job's current flag word.

The job's current IOSTS byte.

The job's current information posting byte.
The job's current JBSTAT word.

The job's current JBWAIT word.

The size of the job's current user memory area
in K words,

The job's current word from its memory control
sub-block,

The job's current physical address in 32-word
increments,

The job's priority. ;

The job's allotted run burst in tenths of a
second.

The job's maximum allowable memory size in K
words,
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20 The value at offset 6 in the Job's work block. possidle Errors:
This value s usually the channel number
{times two) on which the job is performing an Meaning
1/0 operation.

ERR
Value

- 7PROTECTION VIOULATION. - 18

21-22 If bytes 9 through 12 indicate that the job is
In a keyboard walt state, bytes 21 ;Ld 22 The calling job ls not logged in.
contain the value at offset 12 (octal) in the
job's wor§ block. This vslue Is the timeout 7ILLEGAL SYS{) USAGE
patameter for lnput from the terminal, 1If the
value s nega:ive. It implies that the Tha calling job number is less than zero
terminal is in a keyboard monitor {CTRL/C) . or greater than JOBMAX.
input walt state,

18

1f bytes 9 through 12 {ndicate that the job 1s
in an I/0 stall for a non-keyboard device,
bytes 21 and 22 contaln the generic name (in
ASCII) of the device for which the iob is
stalled.

IE bytes 9 through 12 ind{cate that the job 1is

in a FIP wait state, byte 21 contains the byte.

value corresponding to the currently executing
- FIP function and byte 22 has no meaning.

23-24 The value at offset 16 (octal) in the job's
work block. This value s usually an internal
code that specifies whether the job {s reading
or writing on the current 1/0 channel. 1If the
job 1s In an 1/0 walt state and this value 1s
2, the 1/0 operation is a read; if this value
is 4, the 1/0 operation {s a write,

25-26 A polnter to the beginning of the job's Job
Data Block.,

27-28 A pointer to the beginning of the job's second
Job Data Block.

29-38 IE the job 1s a recefver, these bytes contalin
a2 pointer to the job's receiver identiflication
block; otherwlse, these bytes are 9.
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Execute CCL SYS Call
° New with v7.¢ ‘

© Allows execution of CCL commands while a program is
running

Data Passed:
Byte(s) Meaning
1 CHRS (14%), ths execute CCL command Call
2-128 The string to be executed

Data Return: The target string is equivalent to the passed
string.

Discussion:

This call scans the string that is passed to determine if it
is a valid cCL command, If it is, the command is executed
as though it had been typed directly to a keyboard monitor.

If the string passed Is not a CCL command, execution of the
program continues at the next statement,

Possible errors: .
- Meaning ERR Value
2LINE TOO LONG 47

The string that was passed is too
long to be executed as a CCL
command,

?ILLEGAL NUMBER 52
An illegal number was specified as an

argument to one of the CCL switches,
such a speclifying "/SIZE:A"
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67
?:1LLESAL SWITCH USAGE

d for the
iiegal switch was apecifle
ggLicomzand. such as lequcstin? a slze
that 1s larger than the System’s SWAP MAX.

Note

errors will not be detected until
2§2e;urrent program has been removed and
execution of the invoked program Céi
attempted, . {(See the discussion of .
in the RSTS/E System Directives Manual.)

SOF-19 COMPANY CONFIDENTIAL



RSTS/¢L V7.0 Sas JPCAT
Softwvare and ASIS/t vy,

Data Caching Sys Calls

(-]

Data Passed:

Byte(s)

1
2

Ensbling and Disabling Disk Caching '

Meaning
CHRS$ (6%), the SYS call to FIP

CHR$(19%), the enable and disable cache code
CHRS (HY), where Ny s

8 to enable directory and data caching. 1In
sddition to this byte, data caching
requires a valye setting In byte 11.
Note that bytes 4 through 12 are used
only 1f this byte equals g.

128 to return the current caching parameters,

A 128 value in this byte does not enable
or disable data caching,

1 to disable all caching

CHR$(CY), where C% 18 the cache clustersfze.
If C¢ Is @, the current clustersize is used
(see Discussion). Cache clustersize can be
specified as 1,2,4, or 8 blocks, 1If cy s
greater than 8, 8 is ysed.

CHRS (L\)+CHR$(SNAP\(L\)), where L% sets a
limit on the "total number of cache clusters
that can be used, 1If Ly is @, the current
limit is used (see Discussion). 1f Ly is
non-zero, it specifies an upper limit on the
number of clusters in the cache. Note that
1f the amount of XBYr avallable to the cache

is less than LA, the cache .will not exceed
XBUF.
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11

12
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CHRS (DA ) +CHRS (SWAPY (DA} ), where DY sets 2
limi1t on the total number of cache clusters
allocated for directory caching. 1If D% is 8,
the current limit is used (see Discussion).
I1f DV is non-zero, it specifles an upper
1imit for the number of clusters In the cache
that are avallable for directory caching.
Note that the number of clusters allocated
for directory caching during a particular
operation can be less than D%,

CHRS (U%) +CHRS (SWAPY (UY)), where UY sets a
Iimit on the total of cache clusters
allocated to user data caching. 1f£ Uy s
non-zero, it specifies an upper limit for the
number of clusters In the cache that are
asvailable for user data caching. Note that
the number of clusters allocated for data
caching during a particular operation can be
less than u%.

CHRS (EV), where EV modlifies the enabling/dis-
abling of data cachling as follows:

EA=0 use the current setting

Ey=] enable data cachlng as specified In
flle OPEN MODE or directory flag

E3=128 disable all data caching

Et=64 cache all data transfers regardless
of file OPEN MODE

CHRS$ (MY), where MY controls the cache's use
of the small buffer pool as follows:

M%=0 use the current setting

Mt=] use the small buffer pool
MY=128 do not use small buffer pool

SOF-41 COMPAKRY CONFIDENTIAL



CI3ITAL RSTS/L ¥v71.9 Se3 cprant

Sottware and AsTS/C 1.2

Data Returned:

Byte(s) Meaning
1-2 Internal coding
3 Current cache setting and avallable options
] Cache disabled, user data caching is not
avallable
1 Cache enabled, user data caching s not
avaflable

128 Cache disabled, user data caching 1is
available

129 cache enabled, user data caching Is
avallable

4-12 Current settings of cache parameters, as
described for passed data. Note that these
bytes have meaning only If the system manager
has Installed user data caching during system
generation,

Possible Errors: .

, ERR
Meaning Value

2ACCOUNT OR DEVICE IN USE ' 3

All of the clusters allotted to the cache are

in use.

780 ROOM FOR USER ON DEVICE 4

An attempt was made to enable data caching

without sufflclent XBUF space allocated.to the
cache, The system manager must allocate at

least 2K words of memory to XBUF for cachling.
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?DEVICE NOT AVAILABLE 8

An attempt was made to change the cache
. clustersize (see Byte.4) while a cached file

disk transfer was in progress. Retry the
operation.
?PROTECTION VIOLATION 10

The current user 1Is not privileged.
?MISSING SPECIAL FEATURE

Caching was not configured for the system
or data caching was confiqured and use of the
small buffer pool was requested.

Discussion:

Bytes 1,2, and 3 of this call enable or disable the FIP
buffering module that controls dlirectory caching. The
ENABLE CACHE and DISABLE CACHE commands of UTILTY use these
bytes.

If user data caching was configured on the system
dutln? system generation, bytes 1 through 12 enable or
disable user data caching and set the parameters of the
cache. The system manager defines the total size of XBUF .
during system initialization and some portion of thls space
is, In turn, used by the cache. The disk caching SYS call
defines the size of the directory portion or the data
portion of the cache, The sizes defined in this call set
upper limits, not fixed sizes. Thus, If a 48K word XBUuF
were deflined at system Initlalization, the SYS call could
deflne the dlrectory and data portions of the cache as 25K
each, That ls, data can use the space‘ln the cache up to a
maximum of 25K, which leaves a minimum of 15Kk for the
ditectory. The reverse is also true. In this manner, data
and directory caching are guaranteed a minimum allocation
and are allowed to overlap, which permits the cache to
dynamically adjust to system and program requirements.
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L

This SYS call s alse used to limit the sigze of the
total cache, Because xaur 1g used b
DECnet/E, limiting the cache guarantees that space Is always
available {n xpyr for DECnet/E. Mote that the amount of
memory allocated to the cache Is freed for other use whan
caching s not beling performed,

Byte 4 of the calj sets the cache clustersize, thig
parameter controls the number of contiguous blocks that are
copled from the disk to thae cache whenever flle data or
dicectory data are cached. The cache clustersize should be
small enough to contain a reasonable number of clusters, but
large enough to reduce the number of disk accesses, That
1s, you must anticipate data requests and ensure that the
cache 1s equal to the flle clusters{ze of the most often

accessed fi]e, If you speclfy a cache clustersize of
only random caching is allowed

1
- Refer to the RSTS/E System
Hanager's Guide for cache ciustersize quidelines,

Note that the parameters for cache clustersize and
cluster 8llocatfon {(Bytes 4 through 1p) have default
settings at system Startup. The defauylt settings are a
cache clustersfze °f 4 and no 1imits on directory, data, or
total cache gfze, The system manager can reset these

defauvlts with an INIT option as described {n the RSTS/E
System Manager's Guide,
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piie Utility SYS Call

(-]

-]

New with V7.0

Sets a file's directory data cache
characteristics

Makes a contiguous file non-contiguous
Changes a file's placed bit setting
Obtains flle's starting DCN

Chanées a file's run-time system name
Changes a file's backup characteristics

Returns an unopened flle's run-time system name
and attributes

File utility Functions - Privileged

Date Passed:
Byte(s)
1
2

Meaning
CHRS (6%) , the SYS call to FIP.

CHRS (-26%), the file utility code.

internal channel
HRS (N%) where Nt is the

:;mbér (;n the range of 1 to 12) on which the
file is open,

flle b
ifs 9, specify the target
;io;?ct-proérammer number, filename, an
extension in bytes S5 through 12.

the flle utility
] where FY specities

Egsgéfo:: The function Ft is one (or the sum)
of the following codes:
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5-6+

7-10+

ASTS/L V7.8 Sad 2rzavy
Solzware and asci/gp ‘.8

1% set or reset the file’'s placed bit (can
not he used with code 81). See byte 15.

2%  modify code 168 to return 8 as the device

cluster number (DCN) if the flle's placed
bit is not set,

4% change the file's backup statistics.

8% change the flle's run-time system name
fleld.

16% return the flle's retrieval informatlon.
That 1is, 16% causes the Monltor to map
the virtual block number (VBN) of the
file Into the disk DCN. This code can be
used to obtaln an existing flle's pCN In
order to place a new flle near it (see
Discussion)

32% unset the flle's contiguous bit, This
code allows you to extend a contlguous
file, however, the flle s made
non-contiguous,

64% enable/disable sequential mode caching 1f
the flle Is cached (can not be used with
code BY)., See byte 15, N

128% enable/disable data caching on the file
(can not be used with code 8%). See byte
15.

If N In byte 3 1s g, speclify the
project-programmer number of the file you wish
to modify.

If NY 18 non-zero, thesa bytes are ignored.

If N8 in byte 3 is B, specify the filename {in
Radix-50 format) of the file you wish to
modify. ’

1f Nt is non-zero, these bytes are fgnored.
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11-12+

13-16

17-18

AT L YT fal. JFLATL
]
:

Twate 84 BLTL/E VIR

L
P4

1f NV in byte 3 is @, specify the file
extension (In Radix-50 format) of the tile you
wish to modify.

1f Ny In non-zero, these bytes are ignored.

The specliflcations that you make in these
bytes are dependent on the function code
specified in byte 4, as follows:

If byte 4 AND BV <{>0%, then'bytes 13 through 16
contaln the new run-time system name fleld in
Radix-508 format.

Otherwise;

I1f byte 4 AND 16%<¢>0%, then bytes 13 and 14
contain the low order word of the VBN you wish
to locate, byte 15 contains @% or is used by
another operation, and byte 16 contains thg
high order word of the VBN you wish to locate.

If byte 4 AND 1%+641+128%, then bytes 13, 14
and 16 contain zeros or are used by another

. operatlon, byte 15 contalns flags for the

following operatlons:

2% new value for the placed bit 1if byte 4
AND 1%<>0%,

4 new value for sequential blt if byte 4
AND 643<>08%.

128% new value for cached blt {f byte 4.

If the change flle backup statistics functlon
is selected in byte 4 {code 4¢), thesc bytes
specify a new date of last access for the
file. If no change of date s deslred,
specify 0.

If the statistics function Is not selected,
these bytes are ignored.
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19-29

21-22

23-24+

25-26+

27-390

RSTS/E V7.8 Sa3 Lozace
Softtware and R3TS,/ € V1.8

1f the change flle backup statistics functioen
is selected In byte 4 (code 4), these bytes
sfeclty a new date of creation for the flle.
It no change of date is desired, specify g.
I1f the statistics function 1Is not selected,
these bytes are ignored.,

1f the change flle backup statistics functlon
i{s selected In byte 4 (code 4), these bytes
specify a new time of creation for the flle.
1f no change of time is desired, specify o.
If the statistics function 13 not selected,
these bytes are ignored.

1f NV in byte 3 is ¢, specify the name of the
device that contalns the €£lle you wish to
modify. The device must be & disk and 2
specification of @ in bytes 23  and 24
indicates the publlc disk Structure,

1f Nt is non-zero, these bytes are ignored.

1f Nt in byte 3 is @, specify the unit number
and unit number flag associated with the file
you wish to modify.

1f NV 1S non-zero, these bytes are ignored. .

" Not used.
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The tile’s

Byte(s)

LrerL vI.P tat JRIATE

Soflwnte 8-.2 SLTL/L VILO

characteristics are returned as f{ollows:

Meaning

1 Not used

2 byte 1 =2

file i3 placed

byte 1 = 4 tile will be cached

byte 1 = 16
byte 1 = 128

3-4

5-26

27-30

sequentially if at all
file s contiguous

file will be cached on open

1f the flle’s VBN was passed In byte 16 and
flle retrleval information (code 16) was
requested in byte 4 {see Data Passed), these
bytes contaln the DCN of the file's VBN, Note
that these bytes return ¢ if the specifled VBN.
is larger than the file size or if the file
was not placed and function code 2 was not
passed in byte 4.

File attribute data; unused words are filled
with zeroes.

The file's run-time system name In Radlx-50
format.

Pogsible Errors:

ERR
Meaning value
?CAN'T FIND FILE OR ACCOUNT : 5
The flle or account specified In bytes 5
through 12 is not present on the disk.
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71/0 CHANNEL NOT OPEN . 9

The channel specified in byte 3 is not open.
?PROTECTION VIOLATION 10

The Eile open on the channel specifled in
byte 3 13 not a disk Elle or the job lacks the

privilege required for the specified
operation.

?ILLEGAL SYS() USAGE 18

The file open on the spacified chénnel is not
a disk flle or is a user file directory.

Discussion:

This call supplements the functions of the change file
run-time system name call (FIP SYS Call -17) and the change
flle statistics call (FIP SYS Call -11) to support large
f1les and to add support for file placement. You can also
use this call to obtain a flle's run-time system name and
attribute data without opening the file,

The run-time system name fleld (see Data Passed, bytes
4 and 27 through 30) In the accounting entry of the flle's
user Flle Directory contains file size information for large

files. The two-word run-time system name fleld Is decoded
as follows: :

1. If the first word is non-zéro, the data in both
words ls the run-time system name. The flle size
is limited to 65535 blocks.

2. 1F the first word is @8, the low order byte of the
second word contalns the most significant bits of
the file size. The Eile size is limited to 2**23-1
blocks. The high order byte of the second word isg
reserved and must be @,
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The tollowing restrictions apply to large files:

. Because a runnable tile can not have both a
' run-time system name and a most slgnificant byte
fndication 1in the same fleld, large flles are not

runnable.

2. You can not extend a compiled file beyond block
65535. An attempt to extend a complled flle past
block 65535 results in a ?PROTECTION VIOLATION
error {ERR=19).

3. You can not rename a flle that is larger than 659535
blocks with the Intent of assigning a compliled
protection code. The attempt is rejected with no
error and the compiled bit remains off.

4, When you extend a file past block 65535, it loses
{ts run-time systém name,

$. You can not change the run-time system name of a
Elle that is larger than 65535 blocks. The attempt
results in a ?PROTECTION VIOLATION errot.

6. You can not change the run-time system name of a
compiled flle to two words of zeroes, The attempt
results in a 7PROTECTION VIOLATION ertor. Note
that you can perform this operation on a
non-complled flle,

7. You can not change the run-time system name of an
f1le to a zero word followed by a non-zero word.

To place a file in a particular position of the disk,
you speclfy the desired disk DCN (Device Cluster Number) as
teturned 'in bytes 3 and 4 of this call in the ti%e
specification /POSITION switch (see the RSTS/E System User S
Guide). The Monltor attempts to place the first block of
the file at or after the specified DCN. 1€ the flle
placement 1s successful, the placed blt {bit 1, mask value
2] In the flle's UFD entry is set (see SYS calls -10 and
~23). If the file placement is not successful, the first
block of the Eile ls placed at the lowest free block on the
disk, the UFD placed blt 1Is not set, and no error is
returned.
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Resident Library sYSs Calls

Add a Reslident Library - privileged (F9=-18)

pata Passed:
Byte(s)
1
2

5-6+

7-10+

11-12

13-17
18
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Meaning
CHRS (61) , the SYS call to FIP

CHRS (-18%), the resident library manipulation
code

CHR$ (16%), add a resident library
Not used

The project-programmer number of the file to
add

The resident library name in Radix-50 format:

CHRS (AY)+CHRS (SWAPS (AR} ), where A% s the
]K-word sectlon of memory at whilch the
resident library 1is to be loaded. The
numbering begins at the first avallable
1X-word section and ends at n-1 (where n is
the total number of lK-word sections of memory
on the system). At must be specifled and
cannot be zero.

Not used

CHR$ (S%), where S% Is the stay tlag. If S% is
128% {(the high bit set), the resident library
is made permanently resident. I1f St is oy,
the memory occupled by , the l{brary can be
freed for user space whenever the usage count
of the library 1is zero (no active task is
accessing the library}.
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CHRS {FY)+CHRS {SWAPA (FY)), where Ft ls the flag
wvord that defines the characteristics of the
library. Oqu the high byte is used for flag

bits. Ft 1s the sum of the bi-s seb, as
follows:

Fi=256% Not used

Fte512% The resident library is

avallable to only one user, It
1s not shared by multiple
users,

Fi=1024% The resident 1library allows
read/write access to Its
memory, rather than read only
access,

FA=2048% The reslident 1llbrary does not
record errors in 1its code In
the system error log.

Fy=4096% * The resident library is
{mmediately removed from memory
when its wusage count equals

zero,
F1=8192% Not used '
Fy=16384% Not used

Fi=32767%+1%  Not used

Protection code for the 1installed resident
library. To speclfy a protection ceode, byte
21 ls non-zero and byte 22 contalns the
deslred protection code, To accept the
default protection code, byte 21 is 0. The
detault protection code is <42>, which means
that the Monitor grants read access to all
users but denies write access,
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zj-zcc The nane of the disk device on which the
resident library is to be stored. 1f no name

ls specified, SY: is used.
25+ Unit number .
26+ Unit number flag

27-39 Not used

pata Returned: No meaningful data is returned.

possible Errors:

Meaning
?NO ROOM FOR USER ON DEVICE

You specified an address in bytes 11 and 12
that would cause the Monltor to load the
library in such a manner that memory would be
fragmented and a swapping violation would oc-
cur. Refer to the RSTS/E System Generation
Manual for guidelines on avoiding memory frag-
mentation.

?CAN'T FIND FILE OR ACCOUNT

You specified a filename in bytes 7 through 19
that cannot be found i{n the account specifled
in bytes 5 and 6 on the device specifled in
bytes 23 through 26. Ensure that the filename
You specify has a .LIB extension and is located
n the specified account and device.

7PROTECTION VIOLATION

The file you wish to 3dd is In improper format.
For example, this error occurs If you specify a
file that is not contlguous or has illegal
entries in the SIL index. .

ERR
value

10

SCF-55 COMPANY CONFIDENTIAL



SISITAL RSTS/E V7.9 <43 ypcace
Softvare and R3TS/E 1.9

ZNAME OR ACCOUNT MOW EXISTS 16

You specified the filename of a resident
library that already exlsts,

PILLEGAL BYTE COUNT OF 1/0 3

You did not specify a load address in bytes 11
and 12 or the address you specified ls not
avallable. Refer to the memory status report
of a display program to determine an avallable
range of memory.

MO BUFFER SPACE AVAILABLE 32

A small buffer Is required for the description
block of an added resident llbrary. This error
Is returned If a small buffer 1s not avallable.

Discussion:

The Monltor SYS call to add s resident library 1is
privileged and allows you to add a specified llbrary to the
Monftor’s 1ist of resident libraries. This call is similar
to that used to add a run-time system except that you must
specify a load address for the 1ibrary. That 1s, unlike
run-time systems, the Monitor does not automatically decide
wvhere to load a resident library. Also, the llbrary file
does not have to reside in account (8,1); however, the file
extension must be .LIB.

For additional fnformatlon on the creatfon and use of
resident libraries, refer to the RSTS/E Task Bullder
Reference Manual,
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Renove a Resident Library - Privileged (F@=-13)

Data Passed:

Byte(s) . Meaning

1 CHRS {(6%), the SYS call to FIP

2 CHRS$ (-18%), the resident library manipulation
code

3 CHRS (20%), remove a resident library

4-6 Mot used

7-10+ The resident library name in Radix-58 format

11-38 Not used

Data Returned: No meaningful data is returned

Posalble Errors:

ERR

Meaning value
FACCOUNT OR DEVICE IN USE 3
You attempted to remove a library that Is being
loaded Into memory or 1s in use by the
currently running job. A resident library can-
not be removed while a job {s still attached to
it.
?CAN'T FIND FILE OR ACCOUNT S
You specified a resident library name in bytes
7 through 18 that 1s not currently defined.
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plscussion:

The Monitor SYS call to remove a resident 1libracy !s
privileged and allows you to remove the library from
physical memory, delete the Monitor structure that defines
the library, and clese the library file.

SOF-58 COMPANY CONFIDENTIAL
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a Resident Library - Privileged (F3=-13)

passed:

Byte(s) Meanling

1 CHRS (6%) , the SYS call to FIP

2 CHRS$(-18%), the resident library manipulation
code

3 CHRS (18%), load a resident library

4-6 Not used

7-10+ The resldent library name In Radix-58 format

11-12 CHRS (AY) +CHRS (SWAPY (AY) ), where AV is the
1K-word section of memory at which the library
1s to be loaded. The numbering begins at the
first available 1K-word section and ends at
n-1 (where n 1s the total number of JK-word
sections of memory on the system). If A% 1is
g%, the Monitor uses the load address that was
initially set for the 1library when f{t was
added, If A1 ls non-zero, the value specified
replaces that Infitially set for the library.

13-17 Not used

18 CHRS(SV}, where StY is the stay flag. If St is
128% {the high bit set), the library is made
permanently resident (i.e,, the usage count is
always nop-zero). 1f Sy is 0%, the memory
occupled by the 1library 'is freed for user
space whenever the usage count is zero.

19-30 Not used
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Data returned:s No meaningful data is teturned uniosd a Resident Library - Privileged (Fo=-18)
. Dats Passed:
Possible Errors: -
1 ERR : Bytels) Meaning
n
Meaning Value N CHRS (6%) , the SYS call to FIP
7NO ROOMt FOR USER ON DEVICE 4 2 CHRS$ (-18%), the resident library manipulation
You specified an address in bytes 11 and 12 . code
that would cause the Monitor to load the
library in a position where memory would be V3 CHRS (22%), to unlocad a resident library
fragmented and a swapping violation would
occur. Refer to the RSTS/E System Generation 4-6 Not used
Manual for guidelines on assigning and allocat- b
Tng memory to avoid fragmentaton, ) . . 7-10+ The resident library name in Radix-50 format
7CAN'T FIND FILE OR ACCOUNT . s 11-3¢  Not uesd
You specified a filename in bytes 7 through 10
for a resident llbrary that is not currently Data Returned: No meaningful data is returned.
defined,. .
?ILLEGAL BYTE COUNT FOR 1/0 n Possible Errors: _ '
’ EAR
The load address was not specifled in bytes 11 N
and 12 or the address specified 1is not Meaning value
available, Refer to the memory status report
of a dlsplay program to determine an avallablae 7ACCOUNT OR DEVICE IN USE 3

range of memory. You attempted to unload a resident llibrary that

is in the process of belng loaded or is in use by

Discussion: . the currently running job. A library cannot be
unloaded while'a job is still attached to 1t.

The Monitor SYS call to load a resident library is
privileged and allows you to specify a position In memory v

for the llbrary. That is, you can use this call to move a ?CAN'T FIND FILE OR ACCOUNT 5
resident library from {ts current position in memory to a .
position of your chelce. Note that 1f you wish to move a You specified a filename in bytes 7 through 10

library to a permanent position in memory, you must set the for a library that {s not currently dellned,

stay bit (see format description). The stay bit ensures
that the library will remaln In the speclifled location for
the duration of the current time-sharing sesslon.
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Discussion: tapleaenting Nev RSTS/E Features under BASIC-PLUS

The Monlitor SYS call to unlead a cesident library 1s
privileged and allows you to remove the library from memory
and free that portion of memory for use by othér jobs.

Cceating and Accessing Larje Files

o pre-extending & large file

1000 OPEN "file.,ext/S1:79808 "FOR OUTPUT.....

Note

| The switch on the flle specification must
Y be used since the FILESIZE option of the
OPEN statement accepts only integers.

o Reading from and writing to a large file
GET IN%; BLOCK X

PUT #NS, BLOCK X

Note
The BLOCK modifier accepts floating point
numbers. RECORD modifler accepts
integers.,
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Specitying Data Caching

Note

Data caching must be configured into the
monltor.

pata Caching

When a user job executes a read request, the monitor
performs a disk access and transfers the requested data frem
the disk to the user job's buffer. On systems that have
many jobs requiring large amounts of data, the large number
of disk data transfers can have an impact on response time.

pata caching is a method whereby a privileged user can
reduce data transfers from disk. When caching is enabled,
the monitor stores the most recently read (accessed) data
blocks in an area of memory called the cache, 1f the user
job then requests a data block that is present In the cache,
the monitor coples the requested data directly from the
cache 1into the job's buffer, thus, the monitor avolds a
physical disk access operation.

pata caching is most useful for read operations in that
1t can minimize disk transfers. In a write operation that
modifies existing data, the data is updated in the cache and
on disk but no new data is Installed in the cache,

The system manager configures caching on the system and
optionally sets its parameters during system inittalization.
A privileged user enables or "disables caching and determines
the slze of the cache by means of the disk cache enable SYS
call or the UTILTY system program. The SYS call or UTILTY
are also used to specify cachlng for a particular flle by
marking the flle's UFD entry. If a new file 1s to be
created and accesses to it are to be cached, use the MODE
values In the OPEN statement. However, because the use of
caching MODE values is privileged, a privileged user should
designate a flile for caching by means of the flile's UFD
entry (l.e., use the Elle utility S¥YS call or UTILTY) .
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znze a3 tile’s UFD is narked for caching, it will be cached
on OPEN rejardless of the wuser’s privilege as long as
caching is enadbled on the system.

when caching is enabled the cache receives all data
transfer requests that are directed to the disk driver.
Because the cache contalns data, rtread operations on data
that is in the cache occur without placing a load on the
disk driver. The monitor constantly updates the cache such
that it contains the most recently requested data.

During system initlalization {or with the disk cache
enable sys call), the system manager sets the cache cluster
size. The cluster size (1, 2, 4, or B blocks) determines
the smallest amount of data transferred into the cache on a
disk access. For example, when the cache cluster size is
set at 8 blocks, a read operation that installs data in the
cache causes the monitor to determine the number of cache
clusters needed to fulfill the request. If a single cache
cluster s required, 8 physically contiguous blocks
{including the requested blocks) are {installed. 1f more
than one new cache cluster 1s required to full fill the
request, a separate disk access is performed to Install the
data into each of the required cache clusters. However, If
the number of new cache clusters required is more than two,
the data is not installed In the cache but is transferred
directly into the user buffer with a single disk access.
Note that the cache cluster size should not usually be
?reater than the pack cluster size that was set during disk
nitifalfzation. The Monlitor allocates space for the cache
from the Extended Buffer Pool (XBUF).

User Data Caching (Random Mode) - MODE 256%

A privileged user can specify MODE 256% In an OPEN
Statement to cause data transfers from a, flle to be cached

In random mode. MODE 256% has effect only If data caching
Is enabled on the system.
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The monltor schedules data transfers into the cache on
the baslis of time since last access, That {s, new data
geplaces data currently In the cache {f the currently cached

ata:

1. 1s the data with the 1longest time since last

access, and

2. has been in the cache for more than the minimum
residency as estsblished by the system manager,

I1f a data block meets these requirements, {t |{is
replaced when the monitor seeks to place a new data block in
the cache,

As an axample of random cache operatlon, consider a get
statement that is executed on a flle opened with mode 256%.
When a read on the cached file occurs, the monitor examines
the contents of the cache to determine If the requested data
item is present., If the data is in the cache, the data is
copled from the cache cluster that contains it. The data Is
made avaflable to the program and the cache cluster |s
linked to the beginning of the 11st of cache clusters. The
list of cache clusters 1is maintained in order of increasing
time since last access,

1f the requested data item 1s not present In the cache,
the monitor examines the 1ist of cache clusters to determlne
the time of last access for the oldest item in the cachs.
1f the time is 1less than the mlnimum residency, the
rtequested data cannot be installed In the cache and a normal
disk read 1s pertormed, If the time is greater than the
ninimum residency, the requested data is Installed in that
cache cluster and made avallable to the program,

User Data Caching (Sequential Mode) - MODE 2048%

MODE 2048% has effect only 1f the file Is being cached.
That is, MODE 256% Is set, the file's UFD entry 1s marked
for caching, or caching Is set for all data on 'the system.
Note that sequential mode data caching requires a cluster
size greater than 1, although no error is returned 1if the
cluster size is 1.
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when MODE 20481 Is specified {n an OPEN statement, data
.sexs from that flle, placed in the cache as a result .of
that OPEN, are not subject to the minimun residency.
However, MODE 20483 overrides the minimum residency only for
that file's data blocks, not for the entire cache. That is,
when data blocks from a sequentially cached file are placed
in the cache, a read on the last block of the cluster causes
it to become the "oldest® data block In the cache. 1t is
the first to be replaced when the monltor seeks to place new
data blocks in the cache. MODE 2048% has the effect of
speeding the replacement process in the cache and thus
minimizes the space required by the cache.

As an example of Sequential cache operation, consider »
GET statement that is executed on a file opened with MODE
23048 (256% + 2048%). When a read on the cached flle occurs,
the monitor examines the contents of the cache to determine
1f the requested data Item {s present. If the data Is in
the cache, the data 1s copled from the cache cluster that
contains it, The data 1s made available to the program., If
the data is in the last block of a cache cluster, that
cluster Is made available for replacement In the cache,

When a read operation is performed on the first block
of a cache cluster, the monitor {nstalls a full cluster of
data in the cache. That is, If the system manager sets a
clustersize of 8 for the cache, the requested data block
plus the next 7 contiguous blocks are read from the disk
into the cache, When the last block of the cache buffer is
tead, the cluster 1is {mmediately made avallable for the
installation of new data as requested by other read
operations. .

If the GET statement causes more than one cache clustet
to be read, all of the requested data blocks are made
avallable to the program but only the last cache cluster is
installed, However, If the last data block read Is the last
block {n a cache cluster, no data 1s InstaYled in the cache.
Thus, {If the cache cluster slze is defined as 1 and
sequential mode s specified, no data blocks will be
installed In the cache (i.e., every data block is the last
block in a cache cluster).
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Table SOFP-1. (Page 1 of 2)

%o
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Table SOP-1. (Page 2 of 2)

Manager . Non-Privileged

Sﬁecl[lcation Programming Options

through

UTILTY Random Cache I Sequential Cache
DISABLE No data caching *

CACHE avallable

ENABLE Open file with no Open file with
CACHE/ALL data caching modes MODE 2048
ENABLE No data caching ®

CACHE/FILE avajlable

FLAG file/CACHE**

Open file with no
data caching modes

Open file with
MODE 2848

FLAG file/ _ No datas caching *

NOCACHE*# avallable .
FIAG tlle/ No random cache L open file with
CACHE/SEQ** avallable o data cache mode
FLAG tile/ open file with no Open file with
CACHE/RAN data caching modes mode 2048

¢ 1f data caching modes are specified, no error |is

issued.

*¢ These commands set and unset data caching bits in
the disk directory structure for the flle.
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wanajzer fprivileged
Specittication Programming Options
through
UTILTY Random Cache Sequential Cache
DISABLE * 1. Enable cache SYS 1. Enable cache
CACHE call ** SYS call **
2. Open flle with 2. Open file
MODE 256 *&* with MODE

256 + 2048

L EE R
ENABLE Open flle with no Open file with
CACHE/ALL data cachlng mode MODE 2248
ENABLE Open file with open flle with
CACHE/FILE MODE 256 #*** MODE 256 + 2048

E X R R

FLAG flle/ open file with no Open file with
CACHE data caching mode MODE 2048
Flag file/ Open file with Open flle with
NOCACHE MODE 256 MODE 25642048
FLAG flle/ No random caching open file with no
CACHE/SEQ avallable ##4#s data caching mode,
FLAG file/ Open Elle with no Open file with
CACHE/RAN data caching mode MODE 2048

*# USE LIST CACHE command to check {f disabled.

(2]

SOF-69

Enables data cachling for the system.
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The FLAG flle/CACHE UTILTY command or the (flle.
utility SYS call can be used, but this makes random
and sequential caching of the file avallable to all
users.

The FLAG flle/CACHE/SEQ UTILTY command or the file
utility SYS call can be used, but the file will be
cached sequentially for anyone using the file.

The FLAG Eile/RAN UTILTY command or the file utility
SYS call can be used.
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fetending Files Opened in Update Mode

]

To extend the flle:
a. Open the tlle in update mode (MODE 1 or MODE 5)
b. Read In the first block of the file.

c. Explicltly lock the first block using the SPECH
tunction.

d. Extend the flle by writing beyond the end of
file.

a. Release the explicit lock on block 1 using the
SPECY functlen, the UNLOCK statement or the
CLOSE statement.

Note

As extended blocks are written, they are
made available to other users.

Programs attempting to read block 1
during thls process recelve ?Disk Block
1s Interlocked errors.

Example

Create the file

1008 OPEN "UPDATE.DAT<48>" FCR GUTPUT AS FILE 1% &
\FIELD #1%, 2Y% AS N.AMES
1016 FOR I% = 1% TO 2% &
\INPUT "RECORD"; N§ &
\L5ET N.AMES = N$ &
\PUT #1% &
\NEXT 1%
32767 CLUSE 1% &
\END

Reaoy
Figure SOP-7. Create the File
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Look at Directory

OIR GPOAIL.DAT/S

Nsee Ext Site  Prot  Access Date Time Cluv M8 Pos
sYi1)80,7) ! opset
UPDATE.DAT 2

¢ &8> 20-Nov-10 2-Nov-78 12232 PR 0 BASIr 23111 ¥/
Total of 2 blocks in 1 file In S¥Y1[109,7)

Ready

Figure SOFP-8. Look at Directory
Extend the flle

1090 On ERROR GOTO 1968868
101e OPEN “UPCATE.DAT® AS FILE 1%, MODE 5%
1215 FIELD #1%, 20% AS N.AMES
1820 GET #1%, BLOCK 1 ¢
\I8 = SPECH{4%,0%,1%,04) JTEXPLICIT LOCK ON BLOCK 1¢
193¢0 LSET N,AMES$ = “NEW RECORD" &
\PUT 1%, BLOCK 17¢
1840 I8 = SPECU{I%,14,1%,0¢)
\GOTO 32767
190¢0 PRINT ERR &

1RELEASE BLOCK 1 ¢

\RESUME 32767 A
32767 CLOSE 1% &
\END

Ready

Figure SOF-9. Extend the Flle

Look at Directory

DIR UPDATE.DAT/S

Hime Ext Site Prot  Access Date TS
SY:§1ee,7) e

GPDATE.CAT

Cls Rm1s Pos Op/er
17 < 48> 29-Nov-78 218-¥ov-78 13,32 om 0 sasdr 23121 1/80
Totsl of 17 blocke In 1 tile In SY11100,7)

Reany

Figure SOF-18. Check Directory
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p.aze2 Flles

-]

LisTwd
1002

1019

1020

19800
19010
12767
Ready

L Ss.e tanl JilaTL
v7.e

Twate 804 BLTL/L T

speclfy the device cluster number on the /POSITION
switch of the tlle specification,

EXTEND
\ O ERROR COTO 19988

INPUT “FILLNANMEZ . EXT™PILS

\ InPUT *PILESIIE {BLOCKS) *)SITY

\ INPUT “DISK POSITION®;DLPS

\ SPES’YILS"(40)"'/?05]7]0“1"Dl',
\ OPEN SPL$ FOR OUTFUT AS FILE 1.
TILES1ZE S1L9,MODE 164

\ CLOSE 1%

PRINT "FILE HAS BEEN CREATED!®
\ GOTO 12767

PRINT "NO ROON ON DISK POR FILESIZE ce
HUM1${S128)4° TRY AGAIN®

\ COTO 1618

IP TRA=4% THEN RESUXE 1038\

ON EZRROA GOTO B

END

Figure SOF-11. Placed

SOF-71

EXTEND MODT 1]
E£PRON TRAPPLR .

GIT NAME.EXT L3
GET S1IE .
GLT POSITION (3
SET UP SPIC (]
OFEy SPEC L]
HODE AND FILESIZR
CLOSE 1T 13

[

DONE

]
EXIT t

NOT ENOUGH ROOM ¢
TELL USER )
GO TRY AGAIN ]

NO DISK SPARIE 3

DISABLE TRAP LI

Flle

COMPANY CCHRFIDENTIAL
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Using Tentative Flles

o Specify MODE 32 in &n OPEN FOR OUTPUT Statement,
OPEN "tlle.,ext™ FOR OUTPUT AS FILE 1%, &
MODE 321%
© System Actlons

I1f the file specified already exists, the
tentative [lle:

- 1s "marked for deletion”
-~ shows only In a slow listing of DIRECT
~ Example

DIN UPCATE.®

WPare .Ext Sige  Prot Date sTil10¢,7)
UPDATE, DAL 17 ¢ 40> 28-Nov-78

0tal ot 17 bloexs 1n 1 file In SY1[108,7)

Ready

CIR UPDAIL.*/S .
Kame .t Site Prot  Access tate Time Cluv NT8 Pos  Op/cr
SY:il00,3)

UPCATE.CAT 17 ¢ 49> 78-Now-70 28-Nov-10 §2¢32 PH 0§ BASIP 23121 /¢
UPCRIL.CAT® [ ¢ 40> 28-Nov-78 20-Nov-78 02134 PN 8 BASAP o-e-- 1/0W

wots] oC 17 blocke in 2 Ciles in $Yr{100,7)

Ready

Filgure SOF-12. Tentatlve Files
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wnen tne tentative file Is expliclitly CLOSES,
tne original file §s deleted and the tentative
file Is renamed.

Note

I1f the tentative flle is not explicitly
CLOSEd, is CLOSEd with a negative channel
number or {f the system should crash, the
original file remains Intact and the
tentative fille §s deleted.

1000

1010

1020
32767

[ Example
OPEN "BOOK.LST" FOR OUTPUT AS FILE 1%, MODE 22% &
\OPEN "BOOK.LST" AS FILE 2%, RECORDSIZE 32767%+13+2%
FIELD #13, 308 AS BOOK.TITLES & ’
\GET #2% + SWAPS(11) &
\LSET BOOK.TITLE¢ = "PDP-11 COBOL REFERENCE MANUALF &

\PUT #1%
CLOSE 1% N
END

Flgure SOF-12A. Tenatlive Flle Program
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Making Contlguous Files Non-Contiguous

OLD KONCHKT
Reedy

LISTaN
120 EXTEND
500 ON ERROR COTO 19000 &
\ES » 1%
1000 OPEN "CONT.DAT® AS FILE 1% &
AFIELD #13, 202 AS W.AMES
1010 INPUT “NAME™: W$ &
\LSET N AHES » W§
1020 PUT #11, BLOCK 20 &
\30T0 32766
2000 ¥$ = STSUCHRI(63)CHRE(-262)4CHRS(1£)4CHRS(328)) &
\GOTO 1020
19000 IF EAL » 1020 &
THEN PAINT “ERROR NO.": EAR: "WITH ES « =; £ &
\Ei s 08 8
\RESUNE 2000
19010 CLOSE 11 &
\ON ERROR GITO 0
32766  CLOSE 13
327167 EwD

feady

DIR CONT.DAT/S )
Nave Eat Size Prot Aceess Date Time Clu ATS Pos Op/rr
Sr:(1,235) .
CONT .DAT 16C ¢ 50> 22-Mar-T9 22-Mar-79 11:31 AN & SASSF 13702 0/0
L]

Totsl of 16 blocks in 1 f1le tn ST:(1,235)

Ready

RUN NINCNT
NAMET HARRY JAMES
ERRIN FO. 10 WITH €2 = -1

Ready

DIR COXT.DAT/S

sla;o 5[-; Stze Prot Access Date Time Clu RTS8 Pos Op/rr
1:01,235

CONT  .DAT 20 € 80> 22-Mar-19 22-M2r-79 11:31 AM 8 BASEF 13702 0/9

Total of 20 blocks in 1 file 1n SY:[1,235]

Y

Ready

Figqure SOF-13. Contiguous Flles

SOF-78 COMPANY CONFIDENTIAL

FLTLIL VTR Lel _PLATE
Coltware 272 = TL/L V7.2

Using Non-Fille Structured Block Mode

o Available on large file systems only

o Specify MODE 128 on OPEN

Each GET/PUT using the BLOCK modifier accesses a
logical block rather than a device cluster,

Note

Block number 1 is the first block of the
MFD on RSTS/E disks.

SOF-77 COMPARY CONFIJENTIAL



1eld

e

ie

LY

18

o )
AN EAAK Q) 19200

FOR Z%<18 1D 9%
\ CARS118) =CAAS {IV) 4UM]IS{IT) IOR I%=1% TO N
\ NIXT 1%
\ CARS (It) =000
N\ FORMLEINES« 190 \"3SPACES {)04) s\ "

T Redw 350909 0 SSE,900.00"
\ HEDS="CAR MAKE & MODEL ¢ STYLE®+
SPACES 112914 PART FPRICE (M

R
EXTENDED VALUE®! MOPE OF SAME

RSTS/E V7.3 Ses upzase
Software and RSTS/E v1.2

g
:

LR Y N e

\VALFORS=*TOTAL VALUE“+SPACES (433147SS, 000, 000. 40" VALUE FORVAT &

INZZT “RLD FROM WHISH DISK(DON1)® sDSNS
\ WPEN DSKS AS FILE 19,MODE 1284

FIELD o1%,2% AS CAR.IDS,

84 AS UIT.PRIS,
21 AS QUAN.AVAS,
464Y A5 RESLS,
2% A5 LST.BLKS,
2% AS NXT.BLXS

INP °CAR 1D CODE® 1CARIDS
 FOR Xbel§ 10 3%

N QOIG 1348 IF CARS (X4) «CARIDS
\ NEXT X6

\ FRINT "7 INVALID CAR ID CODE.*
\ 010 1339

BLK=X%+11

\ iNPUT "NUGER OF RECORDS TO PRINT *yN.RECS
\ INFUT SPRINT REPORT TU “jREFOS

\ OPEXd REPOS A3 FILE 2%

N\ PRINT 124 HEDS

\ PRINT 00

FOR CId=1% 7O N.RECS

\ GET #11,BLOCK BLK

\ OUTD 1692 IF CVISH(NXT,.BIXS)e -)¢
\ QV=CVisSt (QLAN.AVAS)

\ POVIFONIT.PRLS)

N\ VePr o8

\ PRINT 92V USING FORMLINES,
CVIS1(CAR, 1DS],

DESISe” 7,

CVISY{PART.NDS), N

.
Qt,
v
\ OTV-QNTEs
\ VALUE=VALLE sV

\ BUX=CVT$% (NXT.BLXS}
\ KEXT CT%

GLT INPUT DISK ¢

:
:
3

t KEY FIE1D t
| PART CODE [
) DESCRIPTION [
1 PRICE EACH s
| QUANTITY ON BANDS
| REST OF RECORD &
} LAST BLX THIS IDs
| NEXT BLX THIS 1Dt
1 GET WHAT TO READG
§ START VALIDATIONL
1 FOUID IT .
1.TRY AGAIN ]
| HRAGO 3
I TRY AGAIN .
| STARTING BLOCK ¢
{ PRINT COUNT [3
} OUTPUT DEV/FILE ¢
| REFORT PILE 3
{ PRINT HEADER ¢
1 BLANK LINE ¢
1 LOOP FUR IREC &
1 GET TYPE 1ST BLXL
| BD OF BLOCKS &
1 CONVERT QUANTITYL
4 COMVERT PRICE ¢
I QMUTE VALUE &
§ FORMAT L
1 PRINT CAR TYPE &
§ DESCAIPTION 1
1 PART NUMBER 3
| WiIT pPRACE [
1 QuANTITY t

1 COMPUTID VALUE &
1 BIMP BLOCK COUNTG
1 SWM UP VALUES
! NEXT BLOCR

1 MEXT PLEASE

1 RIANK LINE

L

FPlgure SOF-14. NFS Block Mode (Page 1 of 2)

SOF-~78

COMPANY CONFIDENTIAL

S eV o0 PFEINT CDVIOOR
[ A AP [}

K PN P B 1 et 2US Y
L CLel v 1 CLGL FILES [
\ G2 767 1 00T 13

192281 DUGAR HADLING .

19210 IF ERA=11t AND ERL~18)2% TVEN PES'ME 1090 ¢ ADORT JOO [

19999 O8 ERAROR GOTO ¥ ¢ JUST IN CASE 1]

12767 oo

Res3y

READ FRCM WHICH DISK{DDN:)? DXls

CAR 1D CLC * 863
NOQER OF .. CORDS TO PRINT ? 1S
PRINT REPORT TG ? ¥B:

JAR

888
888
888
088
8b6
865
868
863
806
a8y
8560
898
ee8
888
(-]

HAKE ¢ MOGEL & STYLE

FIAT 124 ADR SEDAN PART
FLAT 124 2DR SEDAN PART
FIAT 124 4DR SEDWN PART
FIAT 124 4DR SEDAN PART
FIAT 124 4DR SEDAN PART
FIAT 128 4DR SEDAY PART
FIAT 124 40R SEDAN PART
FIAT 124 40R SEDAN PART
FIAT 124 4DR SEDAN PART
FIAT 124 4DR SEDNN PART
FIAL 124 4DR SEDAN PART
FIAT 124 4DR SEDAN PART
FIAT 124 40 SEDXN PART
FIA1 124 4DR SEDAYY PART
FIAT 124 DR SEDAN PART

TUTAL VALUE
TOTAL RECORDS: 1%

Ready

PART

451
4197
a7n
1066
378%
7165
4156
9599
5355
2

Jos?
5879
14)0
%05
€269

PRICE (H EXTETED VALUE

$78.82 67 $5,265.63
$72.43 19 $2,826.72
$61.36 89  $5.461.04
$21.74 & $956.%6 °
§98.6) 51 $5,030.13
$33.75 57 $1,300.7%
$10.99 11 $339.93
$17.68 44 $7€5.32
$71.59 41 $),364.73
$73.09 318 $2,777.42
$4.40 48 $211.20
$36.94 90 $),)4.69
$4).52 9¢  $4,03C.68
$41.5% M SL AW
$94.81 3% $),697.%9

$41,489.57

Flgure SOF-14. NFS Block Mode (Page 2 of 2)
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SIGITAL ’ ASTS/E V7.3 SAS upca<e
Software and RSTS/E V7.9

RMS-11 V1.8 and RSTS/E V7.0
General
DEFERRED WRITE
© Avallable to user through MACRO and COBOL

© Used by RMSCNV utility automatically

MASS INSERT

© Avallable to user through MACRO and COBOL
] Used by RMSCNV utility through a switch

NEW DATA TYPES POR KEYS .
o Packed decimal

© 2 and 4 byte signed and unsigned binary

FPILE SPECIFPICATION
© Standard RSTS/E file sapecification without
switches supported
OVERLAY DESCRIPTION FILES

-] RMSRLS.ODL Resident Library for
sequential files only

[ RMSRLX.ODL Resident Library for
sequential/relative/
Indexed files

] RMS11S.0DL Disk Library for

sequential/relative
flles

SOfF-88 COMPANY CONFIDENTIAL

o RMS11X.0DL

- o RMS12X.0DL

LLTI/L VT.2 el SERLATE
{2wate 852 +_7./L 5.2

Disw Library for
scquential/relative/
indexed files. (9Kb)
Disk Library for
sequential/relative/
indexed files. (11Kb)

Implementing New RSTS/E Peatures under RMS-11 V1.8
Table SOF-2.

Feature

How Supported

Large files

o Pre-extension through RMSDEF.

o Explicit or impllicit
extenslon of non-contiguous
files.

Data Caching

Through UTILTY

Extending non-

contiguous files
Opened in update
mode

RMS-11 automatically handles

Placed flles

Through RMSDEF

Tentative files

Unsupported

Making contiguous
files non-
contiguous

Through UTILTY

Non-file structured
Block Mode

Unsupported

CF-8i COvPANY CINFIZENTIAL



DIGITAL RSTS/C V3.8 Sa45 upsavt
Software and ASTS/E v7.@

BASIC-PLUS~2 V1.68 and RSTS/E V7.8
Commands
SHOW ~ V1.60
o Lists the current compiler defaults

o Example

TS

RISS/E AL PLUS 2 101,97 wolng #P¥ - 2P o
festalles en 22-90r-7¢ ot 23:30PY
Wiveq far BW e FTSC Be FPYLZE

LPPIC

19922 11%rory 40 10
Ta%¢ seteny suve o 9320
3:ele factyr o 3
Prezanise o Jingle
S«1tan settigs:

“ur

Jutpul:lst witn evereise L3 OFJ
File orgn:lnste Ples coepativie enly

1421244

Flgure SOF-15. Show Command

ASSIGN/REASSIGN .

0  ASSIGN DEV:[ppn]LIB Assoclates the logical name
LIB with a device and account number

BRLRES

© Allows the BASIC-PLUS-2 resident liibrary to be
l1inked to your program during task bullding

o Example

BRLRES
FILE SPEC [NONE] -- BASICS

SOF-82 COMPANY CONFIDENTIAL

DSKXLiIB

ODLRMS

o

o

RMSRES

(]

BUILD

Allows the BASIC2 or BP2CO4 disk library to be
linked to your projram during task building

Example

DSKL1IB
FILE SPEC ([LB:BASIC2]-~

Allows selection of RMS-11 ODL files
Example

opLamMs
FILE SPEC ([LB:RMS11S} -- LB:RMSRLX

Allows an AMS-11 resident library to be linked
to your program during task dullding

Example

RMSRES
FILE SPEC [NONE] -- RMSRES

Accepts new swltches

/BRLRES:fllespec
/DSKLIB:filespec B
/ODLRMS: tilespec

/PMSRES: filespec
/EXTEND:n

50F-813 CUYPARY TONFIDENTIAL



oIGITAL RSTS/E V7.9 a5 CPIATE
Soleware and R37T3S/L <1.8

Statements
PRINT, RECORD

[ PRINT with RECORD optlon supported

EXTEND/NO EXTEND - V1.5

o Recognized by compller
] No action taken .
o Allows RSTS/E CUSP compatibility

. CLOSE -N%

o Supported for Elles opened as tentative with a
HMODE switch on the flle specification

Systen Functlion Calls

o All the following new and enhanced system
tunction calls are supported

- File Name String Scan
- Get Monltor Tables 1I .
. - Change System Date/Time
- plrectory Lookup
Asslgn/Reassign
- Deasslign
wild card PPN Lookup
-  Enable/Disable Disk Caching
-  File utillry
Resident Library
Return Job Status
Create a Job
- gxit and Clear Program

t

o Unsupported System Function Call

- Execute CCL

SOF-84 COMPANY CONFIDENTIAL

. et L UL el LeLrTE
- - Gultwate ant FLTLL ST
fzplenenting New RSTS/E Features under BASIC-PLUS-2 v1.68
Table sof-3.
Feature How Supported
Native Mode * RMS
Large Files Game as BASIC-PLUS o Pre-extension through
{virtual arrays RMSDEF .
limited to 65535 o Explicit and implicit
blocks) extension of non-
contiqguous flles
pata Caching Through UTILTY or SYS calls
Extending non- Same as BASIC-PLUS RMS automatlcally
contiguous files

handles
Opened for Update :

placed files |Same as BASIC-PLUS Through RMSDEF

Tentative flles Same as BASIC-PLUS Unsuppotted
or
TEMPORARY Keyword**

Making contliguous|Through UTILTY or S¥S call
files non-

contiguous

Non-file ’ Same as BASIC-PLUS Unsupported
structured Block :
Mode

* BASIC-PLUS compatlble
*#* New handling for RSTS/E V7.9

S5GF-85 CUMPANY CONFIDENRTIAL



JISITAL

Using the RMS Resident Library

o

RSTS/L V3.2 45 CilATtL
Soltwvace and RST3/C V7.8

preliminary requicements

-b.

d.

Resident llbrary support must be contlgured
into the monitor.

The resident library must have the correct
protectlon code.

The resident 1library must be added to the
system via UTILTY or the system function call.

RSX directive emulation in the monitor {s not
required by preferred,

procedures for using the resident library

BUILD and task bulld procedures

SofF-86 COMPANY CONFIDENTIAL

Hef

FLTLL 0L

Snfiware 5.2 2. TL/E

LisTw
AR E] wap (38170 A213, 3¢S, I8r5, I.FILBel0
3 DPEY SINLT_wAST FIR TUTRLT A5 Pl 28

JORSANIZATEON jesered f11€d [
JeAP JNLY, ACCLSS ¢*ITC %
LPRIMARY 93, SLTERWATT &) DIPLICATES
(11 FUPUT TIDEYTIFICATIONT; AS 8
MYPIT SCOTET; 91
AINPIT CLICATEONT; C3 R
NIRRT “AMIUNTT; D ¢
APYT 123
%00 . EWPYT "LEOTHER PTZOND™; ANSJEPS s
NIF ANSJERS & “YES® THIN 850
32767  CLOSE 2% &
\END

Frutce

L1R1{]

Name (FPUCOM)--NONE
Account (LB: -~

FPULC2

AMSAES N

file spee {LB:AMSRES )=
Fruice

ODLANS

File spec (LB:ANSERLI)--
fruic?

PUILD 1302071%0

FrUIc?

€oM70n /908

Frutc?

T8 21020

FrUtc2

MR 102

IDEITIFICATIONT WAJLS

€IDET 16P

LOCATIONTY C1%

aunT? 31228

ANDF4EN RECCRD? YES

1OENTICICATION? MARLS

€ope? 100 )
LOCATION? 393

AMIUNT? SETERS

ANITHER REIORIT WD

Plgure SOF-16. BASIC-PLUS-2 (page 1 of 2)

4

L
Ji.

sof-87 CUMPARY CONFIDENTIAL



JIGITAL

reryIc?

03P ONLT.MAS

$v:(120,120190LT. “l! FILE ONGARIIATION
"‘.".0.".!! TEASION NyvBER: 1
C'll\‘!: "-‘!lldﬂ' 09:3)

ne <60>
FI1EDaS2
CARRTACE RETURR

REICR) FOv Al:
IO RTTRIICTLS:
FiLe AYTIIS‘J-(S.

LL(JC!“OI- T EATEND QUANTITY0
wJeLR OFf KLTS 2

Freic2

(414

11928, C0
ST:1102¢/Ere8T:LLO20/NP
elTS -|l

35 ¢ ST l:y 10:91:12
"SLI!-LD unsn-s:

£ITISKe 1020

2
*riow.90L
.01 !lS!C!-’!!lOT-\‘S!l NSALL
usen: SFCTR ST:171029-L1D
1831 5 LFCTR L8 YP“C:}R!L!
fLa:EPyLce
[}3 H “13“.!
N4l

Fryice

RSTS/E v1.8 Sus

IPOLRED

SYCKET S12Eed

Plgure SOP-16. BASIC-PLUS-2 (page 2 of 2)

SOF -89

COMPANY CONFiQ

SENT

sPlate
SOItva;a and ASIS/E v, 8

AL

cosoL V4 and RSTS/E V7.0
General

PERFORMANCE

RSTS/E V7.8 SAS UPDATE
Software and RSIS/E V1.0

o improvements for CPU bound tasks through

COMPUTATIONAL data formats.

Note

1/0 bound tasks are affected very little,

DATA FORMATS

o coMp -- PDP-11 binary format

o COMP-6 -- Called COMP under previous releases

o COMP-3 -- Packed Decimal

SOF-89

CO4PANY CONFIDENTIAL



2IsiTAal R3T3/E V.8 el CRIATE
Soltware and R3TS/L ¢1.2

Removal of Data Item Length Lim{tation

pPrevious to this wversion, the maximum length of an
data item (group item, elementary item, or table) was nﬂ9§
characters. This llmitation has been removed, pata {tem
cizes are therefore limited only by the amount of memory
available to the executable task and with the condition that
all Data plvision entrles must be co-resident
{non-overlayable).

Improved 0TS Error Messages

CoBOL-11, Version 4.8, Includes & completely new
object-time system, Error messages have been revised to
provide clearer and more complete information. The new
messages replace these contained in Appendix J of the pPDP-11

CoBOL User's Guide, Order No. AA-1757C-TC. The next’

tesislon of the User's Guide will include the new messages;
however, they have been designed to require no additlonal
reference.

Error message 1S5:

c8L -- 15: STOP RUN

no longer appears at program termination.

COBOL Interactive Debugger (CID)
The COBOL Interactive Debugger (CID) 1s an interactlve
debugging aid released with. this version of PDP-11 CcoBOL.

By using CID, which you Include during the task-bulld
process, you cant: .

o Examine and change data in your program during
execution.

o Set and cancel breakpoints,

SOF-93 COMPANY CCNFICENTIAL

el NS tel CELETE
l:.z

B :
L2ltwpte 872 FLTL/E

o Cchange program flow.

Ci1p allows you to find program errors without
teconpiling or changing your progran, wWhen you want to use
Cif, you need only task-bulld the program with the CID
module, then execute it.

Statements

ACCEPT
i
The ACCEPT identifier FROM DAY statements has been
changed to agree with Its description In the pDP-11 cosoL
Lanquage Reference Manual. Therefore, sectlon 6.7.1 of the
PDP-11 COBOL User's Guide will be revised to reflect this
change.

SOF-91 CO¥PANY CONFIDENTIAL



DISITAL RSTS/E V2.8 Sa43 Lpcatt . sag
Software and RSTS/f vi.a T

Inplementing New RSTS/E Features under COBOL V4 ’ Using the RMS Resident Library

b1 4 [ preliminary requirements
Table SOF-4. .

a. Resident 1library support must be conflgured
into the monitor.

Feature How Supported
b. The resident library must have the correct
protection code.

Large Files o Pre-extension through RMSDEEF.
c. The resident library must be added via UTILTY.
o Explicit or implicit exten-
sion of non-contiguous flles, d. RSX directlve emulation in the monltor is not
' required but*preferred.

i

pata Caching Through UTILTY o pProcedures for using the resldent libreary.

a, Merge and task build procedures
Extending non- RM5-11 automatically handles

contiguous files
Opened in Update

Mode

Placed Files | Through RMSDEF

Tentative Files Unsupported

Making Contiguous Through UTILTY

Flles Hon-

Contlguous P
Hon-Flle Structured Unsupported

Block Mode

SOF-92 COMPANY CONFIDENTIAL SOF-73 CUYiANY CONFIDENTIAL



DIGITAL ' RSTS/E V7.8 SAS UPZASE
Software and RSTS/E V7.9

us $PRY

'LEALE LNTER FILE SFECIVICATION FOR OUTPUT FILE
JALL 1%, 0L

0O vy wanf A LEEAULY MLKGE?

FLEASE ANSUEE TikBre NuNte OR HlLF) N

10 YOU VANT AN abGRLVIATER DR MLWGED OLL FILEY
FLEASE ANSUER ACHRREVIATED), MICEGEP)» OR HIELPY A

PO YOU UANT TO INCLULE THE COPOL LEWOCGER (CIMY
FLEASE ANSULR Y(ESY DR Nefiy N

U0 TUU VANT 10 OUERLAY 179 SUFFORT ROJTINES
Ok USE TME RESIDLNT 1/0 LI2FARY?
FLEASE ANSWLR T(ES»r NV, UKW HOELPY ¥

-

00 YOU vaNl 10 Ut 1in KFSIDENT 170 LIFRARYe THE DEC
SUFELISD [-0 UVEKLAY uF (OUR QUN 1/0 OiL?
FLEASE ArCUCE LfLC OVERLAY Y. OCNN (VERLAY) (RIESTDENT LIPRARY ),
OF MIELVW

FLEASE ENTER FILE SHECIFICATION FOK INPUT ODBL FILE
taLL 1 X
ORJECT FROGVAM PEFERENCED N O0L ¢ ILC IS?

taLLc.ong .
PLEASE ENTER wB 3T FILL DLVICE adn Fin (N THE FOFHATE DEVECPROJEC [ PROGRANMER]

ANY NOME [NPUT QL FILES?

FLEASE ANSUEF Y/LS> OF N(O) ¥V

FLEASE ENTER FILE SFLLIFICATION BUR INFUT ODL FILE
SLFL®

GRS CT FO0GEan KCFERCHCED IN OUL FILE (S?

SLIEN . gkt i
FLEAST ENTEe ORJECT FILL [EVILE AND FEP TN fNE FOEAAT] DEVICPROJECT FRUBRANMERD
amy eyvt et oL FILECS?

PLEAL L1SUlk TILSY OF MDD W
oL ALL merul ¢ et LEle
REFGEL O0L FELE 152 1AUER.ODL

verdy

Figure SOF-17. COBOL Merge {Resident tibrary)

SOF-94 COMPANY CONFIDENTIAL

1.a1%e0 LATLAL VTL? Tel JFLATL

""" Soltwete 872 RHITS/E VILE

TY IALLIR.ODL
$MEKGED OPL FILE CREATED ON 23-MAR-79 AT 07:32:28
ernLLiC.0DL
@SLFER.ODL
CrORJE: JFCTR !ALLIC-OBJ-SLFER.OBJ~LF:COFOUR/LFSUIORSX
CBOTS$? FCTR LEICORQUR/LE
+NAME OTS$0V
CHMVRT$¢ FCTR LE$CORDVR/LEICONVER
LoCYTe! LFCTR LRICOROVR/LIILDCVT
UsSKID$? FCTR LRICOROVR/LBIUSRSIO
oTsovs: FCTR 0TS$0V-(CNURT$~(XLICVT$) o XUSRIOS)
@ELB!RHMSRLX.0DL
RMSS! JFCTR FRMSROT~-RMSALL
ORJRT$?! FCTR CRORJ$-CHOTS$-RMS$
+ROOT ORJRTS,0TSOVS
<END

Readw

KR .
TRE>TKR  IALLIRrIALLIR=IALLIR/MP
ENTER OFTIONS:
TKE*LIBR=RMSRES {RO
TRE>//

Ready

Plgure SOF-18. COBOL ODL and Task Bufld (Resfdent Library)

S2F-9% CO%FANY CONFIZENTIAL



DIGITAL

RSTS/E ¥7.2 S«S UPzATE
Software and RSTS/E vi.a

TKBIAL.TSK MEMORY ALLUCATION MAP TKB 07,008 PAGE 1

PARTITION HAME ¢
IDENTIFICATION
TASX UIC

STACK LINITS:
PRG XFR ADDRESS:

2)-KAR-79 073136

GEn

y82072

(1,201}

901000 001777 001000 00512,
v13172

TOTAL ADDRESS wlNUDOaS: 3.

TASK IMAGE SIZE

t 1420d. WYRDS

TASK ADDRESS LIMITIS: 000000 067343

IXKBIAL.TSK UVERLAT DESCHRIPTION:

BASE TUP

000000 057333
057334 UbLOS67?
057334 0b134)
061144 061144
061144 067337
067340 0867343
061144 066113

rigure SOP-19.

LEMGIH

057334 24204, IALLAC

001334 00668, RIPUT
00161v 00904, R3UPDA
000000 00000. 01S80V

006174 03196, CONVER
0u0u0s Ov004. LDCVTY
0V4150 02536, USRSIO

COBOL Map

SOF-96

(Resident Library)

COMPANY CONFIDENTIAL

Tigure SOF-20.

eotes  vas ot Be Aawer . 8o

[RIE S RN SR S e
H 0

SLitwarte 872 FLTL/E W

tes av.o0y vaza ¥
prISIees IR

SerrfINe ety 1
Partestaateie 8 eoetes
[

e
! PP RYTN

Setery  a3eer
PbTes tev .
TeFere sBdIa.
.

ereery

whe atede
WV et mulede wwote.

W WeEat AL tEfIU. <fs AR STuey vate 2
.

[peeie e thide

Seises
e

.
“IVa8 raetvs EFvee. meie

CoBOL Map (Without Resident Library)
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DIGITAL

TKB1AL.ISN

#96 SECAFRTS USRSIU

,

br0RY ALLUCATIUIN SAF  TAB 07.0v0S
13=1A0=79

RSTS/E V7.8 S43 UFIATL
Software and RSTS/E V7.8

PAGE 1)
ul:3e

azu meP LIATIST V61144 uebll3d V04750 02536,
01SK BLK LIn13S: unEols VUILL2 VOUOUS guuvus.

#EFORY ALLOCALTOUM S(nuPS1St

SECTILN

TITLL  ILENT FILE

enees wewew o=

. PLK.I(Re, T, LCL,HEL,LON) Osiidé LOUULO OuNOO,
SUSKID: (MU, 1, uBL,REL,OVn) 061144 V04750 02516,

Ob1344 UATS0 0253b. USHSIO 1A.1§ COBOVR.OLS

llllVCS(V'.D.LCL.HEL-CUN! Uol144 GOUDOO 000UVO.
SERTS t(Me,debdl, REL,uTN) n26406 00v002 0V002.

CLORAL SYRALLS?

SALPHA ObiToa-k 31ULJIL 061144~ $rSUTL 061202-R

se0 TLSK SUILUEF STATISEIUSS

TUTAL surh rluF REFERENCES? 338H1Y,

Wunk  FILE  MoALSE
JOHR  FILy ~KAfeS:
512¢ uF Cuke vLUL:
K1Ze LF suRR FILE:

ELhiSey 11ME300:012

riqure SOr-21.

J.
0.
21194, wuRDS (62, PAGES)
Iny4s. wukUS (74. PAGES)

1

fask Bulld Statistlcs (Realdent Libracy)

SOF-93 COMPANY CONFIDENTIAL

gatitsld

sse SELGP

Kew Aeh

. eratimg VuloUnlivus e
2Y=rakr=]

(XS EETLEY LY

L121183 975000
p1sr BLA LI4lloe FLDRLY ]
[ .

sreiL §T.0 Lal JFIMTL
taltesre 852 #57TH/L ViU

frs v7.Ld> PAGe >¥

uw)slde

tul 787 ybeTS0 V4536,
Nuh272 vILHUS Ouvus.

wpUHY ALLULALTUS ERLDIZI R

SECTIUN

P et

TiTLe  ILENT  FILE

oo - ———-

. BLK.2{Hun,1,LCLHEL,CUOn) 075000 LIvOLO 0UVOULY.
SUSRIUS‘“U.l.udu.dfh.JVn) 07500 04750 02536,

OT5v0L v04750 92536, USKSIO 1X.19 COBOVR.OLB

SEALYCS (ka, U, LCL,#EL,CUe) VTSuOL LououY YUVUo,
SSRIS TUP L I PLIA ST LY 030074 UOLVL2 Bu0VZ.

GLOBAL S

SALPHA ©

TRBuLae

15620~ 3IOUIL UI50%0=r $MSUTL 075036~R

see Tasa BUILuEw STATISAICS?

TUTAL #URA FluF HeFetenChde 344509,

QKK
LULEN
Sfize
S1LiE

Fllr ReALS:
Fave ar)leS:
UF CJke eUuUL:
UF w)da FILE:

Y.

541,

21194, <URUS (52, PAGES)
37370, suRLS (146, PAGESS
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Soltware and H3TS°E ¢7. 08

MACRO and RSTS/E V7.8
Genersal
MONITOR CALLS

o All monitor calls are documented in the RSTS/E
System Directives Manual

o All RSTS/E V7.8 features avallable through
monitor calls
RMS Features

] Full RMS capability

Note .

Use of RT11 directives are net documented
and therefore are not supported.
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Backup Programs

INTRODUCTION

Since backup is a major concern for all systenm
managers, RSTS/E supplles several backup utility
programs which handle the individual needs of each
RSTS/E site.

The new or enhanced RSTS/E V7.9 utilities:
o Backup and .restore

-  large flles

- placed flles

- contiquous files

-  attrlbuted flles

- entire disks

) Produce bootable backup media with bad block
handling

Declsions must be made concerning which utility to
use under a glven set of circumstances.

In this module you will learn:
o The features of the new utillity SAVE/RESTORE,

o The enhancements to PIP and the BACKUP package,
and

o When to use SAVE/RESTORE, PIP, BACKUP and
RMSBCK

avp-1 COMEANY CONFISENTIAL
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pIP PROGRAM
General

) Has expanded from 8Kw to 12Kv,

o Has replaced pIpSML and PIPEXT,

o Accepts the /POSITION:n gwitch to create a placed
tile as long 2s the switch Is adjacent to the
fllename,

° Is the only way to gelectively back up large files
which cannot fit on a single tape, and

o 1eroes large files [aster than mode 128.

New featutes

-]

-]

Multi-volume ANSI magnetic tape support, and

Specification of density and parity when zeroing &
magnetic tape.

BKP-2 COMPANY CONFIDENTIAL
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Bacwup Projrans

New Swltcﬁes and Optlons

File Access Swltches

switch
/ACCESS
JASCIL

/BS1ZE:n

/NEwfile
/NOAttributes

/PR :NOWARN

Format

/AC

/AS

/NOA

Meaning

For disk input only, this switch
causes PIP to change the flle's last
access date to the current date. TIf
you do not specify this switch, PIP
preserves the last access date.

Does a formatted ASCI1 transfer,
causing PIP to lgnore nulls, parity
pits, and trubout characters.

Used to speclfy 3 non-standard
blocksize for f1le transfers to
magtape. “n* is the blocksize in
bytes to be output. "n" must be a
positive even integer from 18 to
4096. For ANSI format magtapes
intended for interchange with foreign
operating systems, the blocksize
should not exceed 20848. for Iinter-
change with RT11 operating systems,
the default of 512 should be used.

For disk output only, this switch
creates a new file with the curcent
date of creation and access.

This switch causes pIP to transfer
the flle without writing attributes
to the output file.

This switch causes PIP to ignore the
operation if an output file already
exists and to suppress the printing
of the error message.

avp-1 CovpaNY CONFIDENTIAL



Switch Format

/RETAIN

. /RTS:name

/CREATION /CRE

/OLA

RSTSSE pcate
Bacrup Feojrans

Meaning

For disk output, this switch
preserves the file's creation, access
dates, and creation time, This 1is
the normal default for PIP, but It
may be changed by an optlional patch.

This switch sets the output flle's
run-time system name to that
speclfied in name. 1If no output file
Is specifled, PIP renames the input
file's run-time system.

This switch uses the creatlion date
for limit checking with the date
switches (/AF., /BE, /ON, /SI, /TO).
This Is the normal default for PIP,
but it may be changed by an optlonal
patch.

This switch uses the date of last

access for limlt checking with the
date switches. i

Attributed File Translation Switch

/RMS /RAMS:FTHN

/ANST /ANST:FTN
/ANSI:PRN
/RMS: PRN

For Input flles, translates FORTRAN
carriage control to formatted ASCII.
For non-disk output flles,
translation {s automatic,

For input dlsk files, translates AMS
print files to formatted ASCII.

File Operation Switches - General

/1 /m

/1IN:S

Same as VEC.
Prints the filename, extenslon,

filesize, protection code, creation
date, and last access date.

BKP-4 COMPANY CONFIDENTIAL

DIGITAL RSTS/E UPDATE
Backup Programs

File Operation Switches Deletion

Switch Format Meanling

/DE /DE . Same as V6C.
/DE:NO[WARN] Causes PIP to suppress the printing

of an error message 1f the flle to be
deleted does not exist.

File Operation Switches - Listing

/DI:option :AL Prints the filename, extenslon, and
/LI:option the number of blocks allocated to the
flle.

sAT prints the filename, extension and

:SA symbolic representation of file
attributes. :

sFU Full 1listing; print all information
except file attributes.

:0A Prints the fllename, extension, and
octal representation of file
attributes.

¢RT Prints the fllename, extensfon, and -

associated run-time system.

:SZ Prints the filename, extension and
file size {same as :SI}. .

Wl Prints fllenames only across the page
or screen.

/SLOW :SL Same as /DI:S .

FUFRLt TMPLNY CONFIDENTIAL
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Eile operation Switches - Zeroling

Switch Format Meaning

/DENs{ty /2E/DEN:n For magtape only, this switch sets
the tape density prior to the zero
operation.

/PARIty  /ZE/PAR:ODD For magtape only, this switch sets

/ZE/PAR:EVEN the tape parity prior to the zero
operation. -

9KP -6 COMPINY CONFIDENTIAL

DIGITAL RS5TS/E UPDATE
Backup Prograns

Mult{-Volume Example

. Conslder the following example which transfers the
contents of a user account to three magnetic tape volumes:

RUN SpIP
*MM@: % ,%=(29,254])%.+/BL

AEND OF ANSI MAGTAPE OUTPUT VOLUME HAS
SBEEN REACHED

SPLEASE TYPE THE DEVICE NAME AND UMIT
SNUMBER OF THE DRIVE WHERE THE NEXT
SVOLUME MAY BE FOUND

TMMi:TAPEZ

AEND OF ANSI MAGTAPE OUTPUT VOLUME HAS
$BEEN REACHED

$PLEASE TYPE THE DEVICE NAME AND UNIT
SNUMBER OF THE DRIVE WHERE THE NEXT
LVOLUME MAY BE FOUND

FMM2: TAPE]

In this example, you specify the block mode transfer ol
all flles in account [20,254] on the system disk to the tape
mounted on MM@:. When PIP reaches the end of the output
tape, it prints the dialogue that requests the next volune.
In response to the prompt, type the device name and unit
number (MM1:) and the optional volume 1D (TAPE2). pip
checks the output volume ID, if specified, and that the tape
is ANSI labeled and inftiallzed. If the ID is valid, and
the tape is ANSI and free of data, then PIP continues with
the transfer. This process continues until all of the
specified flles on the Input device are transferred.

When the transfer Is complete, PIP prints its asterisk
prompt.

Brp-7 COMPANY CONFIDENTIAL
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Backup Projrans

Notes on PIP

1.

Appending flles with attributes

°
RMS

b.

Do not merge attributed files with PIP,
Relative and Indexed Flles

Use the /BL switch for transfer from disk to ANSI
magtape.

Use no switch for transfer from ANSI magtape to
disk.

Note

The above procedure is for RSTS/E to
RSTS/E transfers only. -

No switches are needed for disk-to-disk transfers,
Sequential Files

No switches are needed for file transfers to and
from ANSI magtape.

No swltches are needed for disk-to-disk transfers.

/ANSI and /RMS swltches

8.

/ANSI:FA or /RMS:FA on the input file specification:

purpose - Translate RMS Sequential files to
stresm ASCI! flles

o Takes an A4S sequentlal flle with fixed or
varlable length records as Input.

o Strips off the byte count (1f necessary),

squsezes out null and rubout characters, and
appends <CRA>CLF> to each record.

5kP-8 COMPANY CONFIDENTIAL

L] Creates a stream ASCII outpur file without

attributes,

Note

Do not use this switch {f the RMS
sequential file contalns binary data.

/ANSI:FA or /RMS:FA on the output file specifi-
cation:

Purpose - Translate stream ASCII files te RMS
sequential Elles with varlable length
records. .

o Takes a stream ASCII file as input.

] Places a byte count at the beginning of each
record and strips off <CRX<LE>.

o Creates a sequentlal flle with variable length
records.

/ANSI:FTN or /RMS:FTN on the input file specifica-
tion:

Purpose - Translate files with FORTRAN carrlage
control characters to stream ASCII
flles.

o Takes a flle with FORTRAN carrlage control
attributes as input.

o Strips off the FORTRAV cacrriage ,control
characters from each record and appends
<CRXLF>,

o Creates a strean ASCII file without attributes.

i)
-
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Note

Specifylng thls switch on an output flle
specification produces a ?Bad Switch
Value error.

/ANSI:FB or /RMS:FB on the Input flle speclfication:

Purpose - Transfer RSX type object modules to
DOS labelled magnetic tape.

© Takes RSX type cbject modules as Input.

© Translates the flle into RT11 object module
format.

/?NSI:FB or /RMS:FB on the output flle specifica-
tion: .

Purpose - Transfer RSX type object modules from
DOS magnetic tape to disk.

o Translates the file Into RS5X object module
format.

/ANSItPRN or /RMS:PRN on the input file specifica+
tion: ‘

Purpose - Translate RMS print format flles to
stream ASCII flles.

Note

Currently VAX uses this format for Its
log flles. If these flles are
transferred to RSTS/E by magnetic tape or
through DECnet/E, the /ANSI:PRN shquld be
used since the SPOOL program does not
recogqnize this. format. :

RKP-132 COMPANY CONFIDENTIAL
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Bazxyp Prograns

o Strips carriage control information from records

and inserts appropriate con=tol characters.

Note

Specifying this switch on the output file
specification produces a ?Bad Switch
VYalue error.

/ANSItIM or /RMS:IM on the input flle specification:

Purpos? ~ Print map flles created by the task
bullder at terminals.

Note

/ANST:FA on the Input Elle also performs
thls operation.

o Takes an RMS sequential flle as input.

o Strips off the byte count at the beginning of
each record (if necessary)

Note

Specifying this switch on the output file
specificatlon produces 2 ?Bad Switch
Value error.
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BACKUP PACKAGE

New Peatures

]

Copying of the index from the BACKUP set to 2 disk,
Listing a dicectory index, .
lbllity to run under BATCH,

Caching of the workfile,

Sequential caching of the files being backed up, and

Residing In an account other than [1,21.

BKP-12 croMPANY CONFIDENTIAL
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pup {1,10)BACI0P

IaCRuP R7.0-03 RSTS YI.9-93 The ARK

sACIEUP), RESITORE], LOAIDINDEX) OX LISIT) 7 BACKO?
worx FILE NAREC_STil 1,2031820728.3233 7

LISTING FILEC_EB1> 7

PRON DISKC_$T1D P

epan prLESCL 3,23%1°.4> 7 11,2359, 5/7EXCT (* DAL, ® 323, BCRRAC. LSTH
70 DETICEC_NTe> ?

ancIw ATEl®, 015> 2

peLeTe FILESCNONE> T

conrare riLesewoned t

Sachup Run Listing

pactup from * ST 1? R "_NT )

Sun stacted on J0-Fed-T79 ot 89118 AN

worn-Pile i 97 lll.’]!llﬂ?t!..ﬂ!

Tesnolor ¢ Il.!!!l"l?".?"IHCIlll,l]Sl"'l?".lhl,H,1)3'""7!.J’!.".?)H'Clnt.uﬂ
peglin st s 10,00

Delete 1 Cnone>

Compace 2 (none>

.

PEASE s LISY COmPLETR

ERRONS v 9

ZLAPSED TINE 1 ) SECOMDS
ceu TIne » .4 srcowos
”’re 1)

PRASE ¢ LOORUP/SELECT CONPLETE

Plqure BKP-1. BACKUP fn Interactive ‘Mode (Page 1 of 4)
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ELAPSED TINE ¢ 33 SLCOWDS

Cry TINg
RCTS

PLEASE EwTEA
PLEASE ENTER
PLEASE EwTER
FLEASE EwTER

v 4,7 secowos
v 793

BACAUP STT WARECHIIPED) o
CAPIPATION DATL(20-Fad-80) -
CENSITT 1IN RPICOS®) ~

THC FARITTCODDS -
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10 Baeres
€080
DEIRSITT) 100 ort

PARITT)

DIVICEY wmor

000
L0ENTIFTCATION WILL BE FINAL UPON BUCCESSPUL NOUNT

SIMIS VOLUNE WAS WO BACKUP LADELY
ROUNT LT ANTWAT(NO? ? Y

PEAST
ERRORS ¢ @

twarsen tine
cry TINE
crs

.

[L1V]]
votune ¢ 4 |
ACCOLNTS ¢ |
rees
rLOCES
tracag o8

(1)
[ 31

3 WMOUNT / DISROURT TOMPLETR

1 91 geconos
v .0 SECONDS
o in

1+ TRARSPRR COmPLEtE

CURRLNT vOLUME ¢ _Wee ¢
ELAPSED TIME ¢ 13 SecoNDS

<Py Ting
RCTS

PuASE
PPORS ¢ @

t 4 SECOoNDS
v 6

s iwoLx DUnP Comprere

CUPRENT VOLONE ¢ " A

TLAPSED TIWE ¢+ & SECONDS

cru Time
Ty

rigure BKP-1.

s .4 seconos
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BACKUP in Interactive Mode (Page 2 of d)

BKP-14 COMPANY CONFPIDENTIAL

(T
(43

T
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$LQ¥y

DENSITTY
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LXPIRATION DATE
rne

)

PUASE
EARORS ()

L1} 1]
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YLl
" et
ovn
20-ren-00

ATE uutv. t™T™is voruntl

1 MOUWT / DISWOUNT COMPLETE
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1 128
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Clusterslse s 1§

‘ Crestion Acceee
Wems Rzt @ive Prot Date Tlee Date
uouuct oISk = DBI:)
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DONPPIL.DAS ] l' Pe-Nov-TH K117 PH B-Nov-10

nrpk  (ONP $3 69 09-wov-38 0):)9 ¢ #3-Mov-10

sYS +ist ] &8 16-wov-7¢ 15-Nov-29

S$YSO .LST ] €8 lé-Nov-70 15-Nov-18

$I0  .CBL 3 69 2y-Nov-H 2%-Nov-18

S0l .O0L 1 0 19-Nov-74 29-Now-19

CONT  .DAT 15¢ 49 97-Dec $1-pec-19

PLACE .OAS 3 €8 §7-Dec- ®7-Dec-18

11034 028 1 &8 39-wov-1 114 AR 29-Nov-19

11024 .o0L 1 46 13-Dec-? Wil re 13-Dec-28

OHLY MRS 1 9 1%-Dec-70 1y P )S-Dec-T0

pHP  .Bag 288 03-Jun-70 ME:1d7 AR S1-Jun-T0

LOOP . GRS ] 60 12-Jv1-70 18540 AR JI-Jul-T70

SRTIC .BAS 2 68 23-S¢p-10 €4:39 pn 95-Sep-10

TCONP .BAS 1 60 20-Oct-70 ¢)1)} PN 24-Oct-10

CCONT .BAS 1 68 2)-Mov-10 $2:)8 Pn A -Nov-1

nONIL 3RS 188 2l-wov-2D 21108 PR 1)-woy-10

CCPOS .BAS 1 €0 2)-Nov-79 3)-Kov-18

CHAIN .DAS 1 &8 2l-wov- 21-vev-10

per NS 1 ¢0  J)-wov- 21-wov-10

rODL2S ., BAS 3 48 2)-mov- 11-%ov-14
vietl .IAS 1 60 27-Hox-10 #1410 Pu il-mov-T0
(13 1 €9 27-Nav-1% #1+30 R 21-wov-10

3 68 29-wov-74 14:08 An 2e-wov-T8

1 60 20-Nov-70 [2:09 PR 28-Nov-T¢

] 0 28-Nov-Y0 12:1F PW 20-Nov-7@
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11-Jen-73
-Te-19
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accounts 1 1
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gorons v 0
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.

Ready

Figure BKP-1. BACKUP In Interactive Mode (Page 4 of 4)
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cLAPSED TINE o 8
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.
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PLEASE ENTER Y®E
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10¢
seQr
BENSITYY
PARITYS
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.

BUP SET WARECHISFEED> -
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L3l L}

Baeree
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e url

000
OUNT YOLURE WRITE LOCKEO!
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BRNONS [

rigure BKP-2.

LOADINDEX Mode (Page 1 of 2)




RLAPSED TIRE ¢ &8 SETCONDS
CPU Ting ¢ .0 seCconos
RCTS 1 1

PEAST ¢ IMDEX LOAD COMPLETE
tARORS ¢ 8

CURPINT VOLONE 3 _te8
ELAPSEO TINE ¢ § SECONDS

cry Ting ¢ +3 secowns

{241 v

*

eumn pevICey o ’
PEast 1 POONT / BISHOUNT CONPLETE

ERRORS 0 .

ZLAPSED TINE ¢ 3 SECONDS

Cru Tine s .1 stcowny
xCTS '

.
Reedy

Figure BXP-2. LOADINDEX Mode
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Backup Projrans

(Page 2 of 2)
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184

(X3

’e
-t

RON {4, 18] BACKUP

RSTS/E UPDATE
Backup Prograns

SACRUP X7.6-83 RSTE V1.0-83 The ARR

BAC{RUP], RES{TORE). LOA{DINDEX] OR LISIT] ? LIST
WORR PILE WAWEC STil 1.1)310297E8.013> ?

LISTING PILEC XB1> 7

INDER PILECPATRARY> T BINDIE. 1D
.

List

Peckup Mum Llating

Run stacted on 20-Peb-7% ot §91 2 AN

work-rile is _OY
.

PRASE

.s LIST cowpLETE
ZRRORS s 0

SLAPSTD TINE o 1 SETCOWDS

Cro TINE
xcrs

PRASE
TARORS v

CLAPSLO TINE ¢ ) SECORD!
CPU TiNE

¢ .3 SEcoNDS
1)

S
1 .7 sTCONDS

RCTS ' 97

p Bet Newe 1 DIIFLR
Sequence § 1 li{lIndes)

Cteatlon Date o 20-Teb-?9

Density o 000 BP1

Piqure BKP-13.

|3 4

v INOLX LOAD COWPLETR
[}

f-2

LIST Mode

19

118, 1351836785, 33%

Backup Device 1 Al ]
Owner 1 11,233)

tapication Date ¢ 20-Feb-00
Parity @ ODD

(Page 1 of 3)
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DISITA

LASTASE Lerace
83%eup Pragransg

Acesunt ¢ 11,239} Quota ¢ 3680
Clestecolne ¢+ 10
Crentjon Accens
Fase L3t Bise Prev Date Tiee Tote €l PTS  TSCO®
It S0 P2-Nov-T8 #3:3Y PN 99-Nov-1§ ¢ mser v
3 S0 0t-Nov-T0 0)ed2 MM @
3. S0 09-Wov-T0 €313 PM 9Y-Now-
S8 [4-Nov-18 2)¢0¢ PR 16-Nov-
60 16-mov-18 #1423 MM )4-Nov- [}
$9  2%-Nov-18 11483 AR 29-wov-20 L]
40 29-movel8 §2elY P 39-Mov-T8 9 ...WSx°7
18C S¥ £7-Dec-18 6013) AN 97-Dec-T8 ® BAser 1t
49 97-Dec-10 #9:47 AR 97-Dec-T0 ¢ ...M8x°Y
€8 J9-dov-18 0914 AN 1S-wov-1D 0 erycon T
€0 13-Dec-18 03410 PN 13-Dec-19 s spON T
1 €0 13-Dec-2} 13-Oec-28 0 BAstCIeT
" F1-Jue-T0 1-Jun-18 P essér v
7 12-Jvil-10 12-Jui-1¢ 8 SAser T
[] 03-Sep-70 P esir v
1) 18-0Oce-18 & nsar ¢
1) 21 -Nov-18 ¢ BasePr T
$0  21-Mav-10 2136 P J1-wou-19 § dasar v
ccros $ 69 1-Now-10 #2138 *M  J1-Mov-14 $ BASIr T
CRAIN 088 40 22-vov-78 91:)F PN li-Nev-19 S oaser ¢
TLr -0y €0 23-Nor-T8 01} PR 2i-Wov-34 § BASEE T
RI0iiN.9a3 §F 21-Wov-1% 02122 8 27-Now-N0 ) erser ¢
YIaTl .ens 80 22-mov-78 01130 PN 2)-pov-18 8 ...eSK°T
stQ N 13 1 80 27-mov-28 0300 PN 2)-Wov-19 9 BASEE T
YIRTUL.BAS 1 &0 20-%ov-19 18-pov-16 0 BAsIF T
L 1 40 29-mov-s 20-Nov-10"  q easie T
8 20-wov-78 19-Hov-20 0 prser ¢
€0 29-wov-70 13116 PN 20-Nov-1§ 0 oaser t
68 20-wov-10 €1¢20 PN M-Mov-1§ ¥ oAsar T
TENTI 948 48 10-wov-38 $1s30 PN 20-mov-T0 ¥ o...rsx0T
TINT 988 1 68 20-Mov-10 81147 PA I%-Nov-N ¥ ..opsK0T
TINTY (8AS ] 93-Dec-10 ?..omsxeT
msC  arS ] 9 ... 0507
WONCHT 929 ] ¢ sasee T
TTT4¢ 328 ¢ easer T
TvLne § Bassr T
evines, 11-pec-10 8 BASAT T
Tviwes Cor 2)-Dec-19 0 mAsICY T
ANALYS  Gwp $3-Jan-19 8 BASICI T
*STS  .omp seil T
PSTARL. 10X * rTl) T
RSTAAL  OWP srti} T
$7SCEN. LOC [ PP 32 4
SYSCER CTL T 0 06-Feb-TP 10433 AN S8-Ped-T9 2 BAser T

* Attelbutes asvocisted with thiw file

Accownt toral of 278 bleche tn 10 fites on sccount [1,1)%)

Velves 18tsl of 278 dlecve In &8 frier 1n | accounts en voluse e

- XTTYTYY

Flgure BKP-3. LIST Mode

(Page 2 of 3)
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TPIRTE
£97r80s

T
AV
.9
n
~
-m

RUM totsl et 276 biocks 1a &4 files en | accevnts on | Yojumes

aUN totel of @ errore
AUN tersinsted on 28-Peb-7% st #9229 AN

seses secane

.

PRASE s LIST COmPLETE

voLume § 1§ .
ACCounts o § .

PILES 3 W4

BLOCKS . 7

trRoRs 1 @

ELAPSED TINE ¢ 39 STCONDS

cry TINE s ) Secowny
xCTS ¢ A%

.

Ready

Pigure BKP-3, LIST Mode (Page 1] of 3)
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RSTS/2 Lpzase

SPINTE
Bazkup Projeans 9a

/€
Ptajrans

e
Iy
we
e
-3

»
e

R

7€
nup

semenmocmesa $J08

9 01.1 ASM  NELLD

29130083 AR PSTS ¥7.0-05 The ARK Job 13 881 -Fab-79 %130 AN
09:30:0) AR $1/208

9203084 AR Pasevordy

49:¢39:84 At ] otheg uaer ll 1oqqed In under this eccount

$JOB €2:30:08 AN Peady
$RUN [1,10]BACKUP

SDATA
BACKUP

~eemefRUN {§,10] ll(lv'
AR RUN (1,08}
S AR BACRUP l?.

’ RSTY Y7.0-03 The AP

.

wmvacemenem=$DATA

$3038:06 AR BACIRDP), RZS|TORE). LOA(DINDER) OR LISIT) 7 SACKUP

{1,235]*%.%/EXC: (*.BAK,*.J25) 99030107 AR WORE FILE NANEC_STal 1,233)020r€8.323> 7
. 09000007 AR LISTING FILEC_XB1) ?

99130099 AN PROM DISRC_ETI> ?
09030009 AN TRON FILCSCI 1,2131°.95 ¥ [1,2)3]°.0/TRCH (*.BAK,*. 323
99030019 AN 10 DEVICEC WP T
09030001 AN BEEIR ATCL,0]%.0 7
£9020402 AR DELETE FILESCHOME> ?

- €3:110113 AR COHPARE PILES(NONE> ?
%130 LL I
¥MO: . . 13051%

YES B .
SEOD
$EOJ

933018 AN Sackup Pun Lleting

09130013 AN Sachup lroe ' KV e AT .
29038913 A% Run ststted on 20-Fab-19 st 8934 AN
#%¢30015 AN dNork-File feo _SY 111,23310207E8.92%

99130113 AN Tronsfer ¢
€9:30:13 AR 10,2050 P2020 7, P207EXC € 1), I3 PR222P.0AK, 1), 2394220220, 3281

09:30:13 AN Begla st o 1°,%)0.°
09130113 AR Delete 1 ¢aone>
09130:13% AN Compare ¢ tnone)

9 10113 AN *

rigure BKP-4. Batch Control File : Plgure BKP-5. Datch Log (Page 1 of 5)
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SI3ITAL as

- t L. .
ayniTs L iiATt RETS/E UPIRTE
ATesp Prairans Backup Programs
09019102 An °
. €3+39:07 AR LENGTR CRANGE tw FILE D81 111.2731SACRLP. LOC
9098515 AR FEASE  » LIPT COMPLETR 93019:02 AR (O® TRANSFLR}
29130933 AR gRRORS 1 B ) A3139s02 AR ¢
. $3,39183 KRR LENCTE AT LOORUP ~ 1 LEWGTR AT TAAmSFER - 3
- 0339143 AN *
9130009 A ELAPSRD TINE .
|:-l:::a AR CrU Tene : f ’:&';2;. u.);.:; :u :lula:‘ . r:usun conbrrte
29:30:13 am CTS 'R . MM " L '
97139:8) A0 ACCOUNTS ¢ )
§9139:8) An TILES .5t
. 991392180 AN DLOCRS  « 326
9139103 AN ERRORS ¢ 2
09039183 AN CURRECNT VOLUNT ¢ WO o
eI An ¢
03119183 AR LLAPSED TINE o 19 SLCONOS
1139190 AR PRASE  » LOOID 99:3919) AR CPU Ting + 4.7 secowos
A #/3ELECT CORPLETE . 99139:03 AR XCTE » T8
01118033 AR ACCOUNTS ¢ 1
:h!ln!! AW FILLS 'L ' . o
7438033 AN BLOCES ¢ 322 09.39:09 AN
€9¢38:3) AR ErpORS 3 #
§993919% AN FUASE ¢ I:bll pune ComrLETE
. 9539108 AW LRRORS ]
29138133 AR ELAPSED TIMR ¢ 1) BECOWDS
:;.;:.;; :n §”,"“ e 4.8 seconns $9139:89 AN CORRERT YOLUNE 3 WK ¢
11 LA 94 . e
. 93139189 AW ELAPSED TINE o $ £ECOWDS
29109198 AR CPU TINE + .1 S£Cowos
19130436 An ¢ . 03939199 AN RCTS v 110
':-’h)' AR PLEASE (NTER BACKUP SET NANECBIPPEN
:'-mn AW PLEASE ENTER CLXPINATION DATECIS-Peb -
1)0118 BN PLEASE ENTER DEWSITY 1¥ BPICOE®> - . . 99539958 AR * N
"lllll: :: :&z]::( (v;u g:z PANITTCODDY ~ lh;:u:: AN DISNOUNT B!’IS:I imx!l ]
eviCes nt . [ITBITRL ] b
et 104 §aeres o ’ 09539038 AN stiie 1iinory)
$3118040 AR $e00 1 . 99339114 AR oENSITYY 00 el
oENIITT e 19139118 An PARITTE 000
:;';:':: :: ‘nn'n- ono €9:3%1)4 AN EXPIPATION OATEY J0-reb-09
10 DLNTIPICATION ¥ 911t AR LEASE LADEL TRIS voLuxed
e Am pevicer me, tLL SE PINAL UPOW SUCCESOPUL WOUNY LTSI r T
03:00041 A% AELPIAATION DATE MAS ROT TEE ARRivEDl srasele An ¢
1
"'"-:: :: $e00) : ores .’ 99139114 AR PHASE ¢ MOUNT / DISWOUNT conpLETE
n'u'u An M,:::;;' ;;‘ ot 913914 AN ERRORS 1 8
Al o
CEPIAATION DATE: 2¢0-reb-08
$3:)8,41 AR WOUWT 5T ANTVAY(NO>?TRS $5439118 AN ELAPITO TINE 1 ) SLCONDS
I s e
99130140 AN PERSE 1 NOUNT / DESMOUNY COmPLET
#9.10:88 AN CARORS e oneLere 913917 AR ¢
"-;:-:: :u :unu TIRE s § gecowns
N " Cry TINE v 1.2 secowne
00190, 44 AR BCTS o I
99139417 AR Sschup Set Mame o BIVFER Bachup Device 1 WA ’
29139117 AN Yoluws Sequence 1{1ndent Owner 1 15,231
2913981 AN © 99139417 AN Creation Dste v 20-Fed-19 Crpitation Cote o J0-Tep-803
::::;:;: :: :l?l UNRELIADLE - PILE OPEWED BT ANOTWER BSER 1w FILEZ _Dw1 111,233)BACKY 93439117 AR Denaity ¢ 099 BP1 Pscity 1 OCD
1923901 An !61 TRANSPER) . :
. 991290017 AR Accovat v 11,2331 Quots 1 serR
. . $9:)9¢17 AR Cluerersise 1 1%
03912 AM Creation Access

Figure BKP-5. Batch Log (Page 2 of 5) Plqure BKP-5. Batch Log (P.age J of 5)
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DISITAL

$91)9:17

M
1939137
91394107
(34831 212]
(32311}
19234207
29239017
(10311
(2R3 231)
€9:39:18
119400
01038038
31
3131201
19:10 00
19:39:2¢
19039228
9139420
P%13920
9139120
901420
$7:19:20
09439:2¢
M
791020
0%:)9:2¢
1940028
edds2e
4939020
12111228
90N
913912}
"l
R LRI TE )
9900 11
710
09:19:22
29179422
8913932
9:39: )
oin
09:119:22
9:19:22
39,2
"3 02
0122
€®ann
"ann
MV
(A IR LR
1392

09:39422
99:39: 83
99119120
LLZD 0]

el e

09139324
93924

an
L 1]

an
An
AR
M
AN
am
AR
an
LU
AR
L1
AR
AR

AN

an
an
AN

L1

rigure BKP~S. Batch Log

RSTS/E UPTATE
Backup Prograna

.

CATA TNPLLIASLE - FILE OPENED BY ANOTNER USER en PILS
LEWGYN CHANGE on PILE
Totsl of 2 eveors antountered on FILE
® Reeributes sesoclated vith thie file

Recount Latet of 316 blocks In 3¢ (llee on dccount 11,1394
tTotel of 2 etrors sncountered oa ACCOUNT

BKP-26

(rage 4 of S)

Rase Ert Save Prot Date Time Cate (ST TTE P
(s0UsCE DISK © 0911} *
nre onp b1 ) S0 #9-Mov-38 €243) A €%-Rev-Tt ® sasar 1t
DwrrIt.oag J 88 09-wev-78 81111 PR 09-Nov-10 | PRI
RE21 LCeP 93 @6 99-Rov-T8 91130 PR #9-Nov-T8 4 BASICT T *
T8 AT 0 is-pov-10 18-nor-18 [ I 53 38 4
$150  .LST &8 16-Nov-10 18-nov-18 [ ]
¢ 29-Nove1) 39-Hov-11 ]
48 29-Nov-1¢ 1%-nov-18 []
15C ¢ ec-18 97-Dec-18 [ 4
an Dec-18 97-Dec-78 e
t6 t-wor-70 39-Hov-T70 L4
¢ 13-Dec-70 13-Dec-10 [ 3
1 s¢  }S-Dec-T0 13-Occ-78 [}
t8 01-Jun-70 $1-Jun-70 S easer v
& 13-Jul-18 12-Jul-28 e aasee T
3 4% 03-Sep-70 93-Sep-~19 [ ZE11 S 4
¢ 3¢-Oce-70 24-0ct-10 g oAsir 1t
40 13-wov-10 81536 PR ] T
€0 21-Nov-70 #1:36 PN 1] T
60 31-Wov-18 €2:39 PW [] 7
€0 2)-Mor-18 031} PN b
0 1)-wov-18 PrDY PN 1] T
$8  J7-Nov-78 €2¢2) P . T
YINT) W48 &8 11-Mov-18 £2138 N 11-wer-10 9 ...881°T
SE) .BRS €8 21-Nov-70 93418 MM 21-Nov-T9 0 anser T
¥IPTUL.0AS €8 28-mor-38 18148 AN H.Nov-18 8 aaser 7
CPOCAT.0AS 60 20-Mov-10 12189 PN 20-Nov-T0 9 BAs T
UPDACC.UAS $8  24-Nov-7% 11111 PR 20-Bov-70 [ T
UPCLRT.SAS 41 28-woe-T78 13116 PN 20-Nov-T0 ] b g
LIDPED.BAS 49 20-wov-70 #2029 PM 38-Nov-N 1] T
TINTL .9AS 4% 20-wov- m  I-¥ov-29 ¥ ...BSNT
TINT . SAS §F  20-Mov- N 30-mov-10 ] cLisd
TENIY 828 $9  93-Dec~ ™  $#3-Dec-18 cX* P
resC  .OAS 1) -Dec-19 98-Dec-70 - SX°T
NCNCNT.DRS $¢  97-Dec-18 #1-Dec-10 L b
TTI64 .pas 49 )3-Dec-12 }$-Dec-10 [} T
CVLNFS.0AS 14 48 }3-Dec-2¢ 12-bec-10 . T
TILNPS . WAL 13C 128 13-Dec-18 22-Dec-10 [} 1T
EvLvES.CRP 18 €4 22-Dec-190 sl ? T
ANALYS.OnP 19 64 9)-Jer-1Y 14 T
ASTS .oMp $ st )3-dan-1y 135-Jen-73 . T
PSTAML. IDX 4 88 17-Jan-39 43:50 AN 1)-Jan-1¥ [ ] T
BSTAPL, ORP 4 €8 17-0an-1% 10199 AR A7-Jen-19 [ ] T
SYSCEN. LCC L] ] 60 #)-Peb-7% $3:26 PR 01-Teb-18 ] *T
SYSCEM.CTL * 7 &8 04-Teb-79 10412 AN $5-Peb-1% L] T,
BLFBAC.LSTY 1 €9 29-Fed-T9 09117 AN J0-Ped-19 T
SCHLOA. LST 3 68 20-Teb-T77 09:20 AN 10-Fed-2% 1] T
SIND2R. fwD 18 €8 10-Teb-79 89112 AN 20-Fed-1) [ ] ?
BCELIS.LST 3¢ €0 20-Peb-79 §9:128 AN 28-Peb-19 . T
BACKUP.CTL 1 68 20-Teb-19 99113 AR 20-Fed-)Y 9 saser T
BACRUP.LOC S 80 20-Feb-79 €9:)0 AN 10-Feb-1% P eASY T
Tegors ¢

COMPANY CONFIDENTIAL

e
ve
(%)
..
A

»
'

3019224 AR
09:3913¢ AN

89139120 AN
19:39034 AR
12039434 Kn
"

A
9913924 AN
99938024 AR

29172028 an
07:31:24 AN
99129430 An
€9,39.24 AN
89139034 AN
09119138 AN

99139924 A0
02139134 AN
09139124 AN

, 99119128 An
29139123 AR

FSTS/E UPCATE
backyp Prograns

Volume totsl of 72§ dlecks in 3¢ fller in 1 sccounts on volume MM ’

Totel of 1 atrore encosniered on VOLONE

LXTTYYS

PN totel of 31§ blocks in S8 Tiles on 1 sccounte on | Yolumes

N totsl of 2 ercotn
FUN termineted on 18-Fed-79 st 09433 AN

PHASE ¢ LI3T ComrLRTE
yotune # ¢ )

ACCOUNTD 4 1

riLes v s

sLOCKS 9 12¢

eRrORS 4 0

ELAPSED TINE ¢ § SECONDS

Py TINE v 3.1 seconod
TS . 810

.
Ready

[R——T' 7. ]

-

03139123 AR
29139:2¢ AR
99139127 AR
09039227 AN
12139237 An
99:19:27 An
49139437 An
09:39417 AN
99939127 Am

121

Conllems YES

Saved all d1ek tileo; €37 blocks In wae, 4368 feee
Job 2% User 1,2)9 logged off XBl at 20-Peb-TP 89139 AN
1 other veer stil] logged In under this sccount

Systes RSTS ¥7.8-03 The ARK

fun tine wse 21.3 seconds

Clopeed tine was ] minste

Cood motning

Plqure BKP-5. Batch Log (Page 5 of
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SAVE/RESTORE PROGRAM

Features
o D
Isk to disk image copying with bad block handling
1 4
) Bootable save set of disk-to-tape or disk~to-disk
L]
o Runnable off-1line in the INIT.SYS environment, and
o

Runnable on-1ine under the RT!1 Run-Time System

BKP-29 COMPANY CONFIZENTIAL

2:tGITAL

RSTS/E UPDATE
Backup Prograns

Rules for Using Media

1.

2.

3.

The IMAGE Functloen

a. IMAGE copies can only"be made from disk to disk.

b. IMAGE can only copy between like disks (disks of the
same size).

The SAVE and RESTORE functions.

a. Volumes of a single save set must be all disks or

i all tapes.

b. A save set may consist of different types of disks.

c. Tapes in a single save set must all be written at
the same density.

Disks

a. Must be formatted.

b. Must be DSKINTed 1€ SAVRES ls being run on-1line.

c. Will avtomatically DSKINT 1f SAVRES 1s running’
off~1line. .

d. The following blocks must not be bad:
[ The flrst 15 blocks for a save set disk, and
° The first device cluster and the next n blocks,

where n 1s the MED clustersize fot an IMAGE copY
disk.
e. Must not have more than 151 bad clusters.
£. Cannot be logically mounted.

E¥p-22 ~ovEsNY TONFIDENTIAL



RSTS/E UPDATE

DISITAL
- RITS. & 2eoacte . GITAL
packup Programs

Beckup Prograns

4. Tapes
' SAVE/RESTORE optlons

a. Must be long enough to hold the:
Table BKP-1. SAVE/RESTORE Optlons

: gav:s:et label and header informatlon
oo ra

° INIT.SYSP: and valid for Functlons

b. A bad block is considered to be the end of a volume. ki e she ) ReeTR S

¢. The default density s the lowest allowed on the ;5??;:??33? date "

filrst magtape drive used to produce a save set. NOEXPIRATI&N

VERIFY
*NOVERIFY X X X
£STATS
NOSTATS X X X X
*ERROR
NOERROR X X X X

* pefault Conditlon (the default expliration date is one
year from the date of the SAVE operatlion).

8KP-19 COMPANY CONFICENTIAL are 31 COYPANY CGNFIDENTIAL



SEIRTE
£332an4

-

o 9
o
T ™

v B3AVEES

SAV/RES Punmcuren Ly

e volsd Sav/8E3 lenctiond sret
ave Rave ¢ safe copy of o RITS/E file-vtevetured disk,
te ¢ 23T3/8 frle-etructured diss {res » FAVE Ser,
trace Copy & velune image frow o RITE/R [Mle-oteuctured Alok
te » LIBE d1e
joentiry List the char
neLe Peint this Jist of accopradle responses,
Only the fiter tve choceacters Ased Do typed.

g

Lotico of s BAVE Sot o1 RETE/C dlen.

SAY/PES Punctiens IDENTIFY
Proe Device? Dule

Bevicet oty
Pachy 100 SYSPAR
Poch Clustecolans
Crestlien datss Wednesday, 07-Feb-79

SAY/RLS Fonctlen: SAYVE

Trom RSTS disn? Duly

®%¢ pack ID/delavit Bave Sot Mase Sa SYSPAR
Te Bavice? Mo SAVEST

249 gave fot Manme e SAVESY

Captration Bate 218-Ped-002Y

Yerify (Yss er No) (NOOT

Preceed (Tee or Re)? Y

e paitlalising ficst SAVE volume

*%¢ Bogin SAVE from DM te MM at 11400 AN

Blesount Devices L [
s SAVERT
Bensitye 1600
ttutlonndurv Tvesday, 20-Fed-T9
txplration detes wednesday, 30-Teb-00

Plesse 1sbel this velume!
e== JAVE eparetion cospleted ot §1:32 AN
Susmary Repost
SAYE of DRS(STIFAL te Sove Set SAVEST

inpet Devicer me
Pach 104 SYSPAR .
Facy Clvsterslnes ]
Crestion doter Wednesday, 01-Ped-79
Outpet Oevice: Regrepe
Sey Wawey SAVEST
¥ of voluwsey
Denslitye 1800

Tigure BKP-6. IDENTIFY and SAVE Punctions (Page 1 of 2)

BKP-12 COMPANY CONFIDENTIAL

DIGITAL

Ceestion daves Tonaday, 29-Ped-79
. Eapication daves Wednesdey, 28-Fed-00

SAVE statted on Tueedsy, 19-Ted-19, ot 11100 A

Run Statletice

Tronster Totsles
Total of 14936 blechs trsnsfecred

Tceer Totales
Tetal of 2 new bed blecks enceunteced on source.

Tining Totsles

Tota) elepsed timey ® hrs 7 tecs.
(A .

Totsl walt [ 3
Total procass t

? hre,,

SAV/RES Penctiom: °%
fReady

Plgure BKP-6. IDENTIFY and SAVE Functlons

RSTS/E UPCATE

Backup Prograns

{Page 2 of 2)
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DISITAL ASTS/e ypIase

Backup Prograns

RUN $SAVRES

SAV/RES Function: RESTORE

From Device? MMO:

##4 Saye Set Name/default Pack ID 1s SAVEST
To RSTS DM: Disk? DMB:SYSPAK

$*+ The volume on DM8: is a RSTS disk
#44 pack ID is SYSPAK

t4¢ pack will be reinitialized
Mount it anyway <NO>? Y

#2¢ pack ID 18 SYSPAK'
Verify (Yes or No) <NO>?
Proceed (Yes or No)? Y

#%% pogin RESTORE from MM@: to DM@: at 11:17 AM

Summacy Report

RESTORE of Save Set SAVEST to DMB:SYSPAK

Input Device: Magtape
Set Name: SAVEST
§ of volumes: 1
Density: 1600
Creation date: Tuesday, 20-Feb-79
Expiration date: Wednesday, 20-Feb-80
Output Device: DMO
Pack ID: SYSPAK
Pack Clustersize: 8
Creation date: Wednesday, @7-Feb-79

RESTORE started on Tuesday, 20-Feb-79, at 11:17 AM
Run Statistics
Transfer Totals:
Tota)l of 14824 blocks transferred

Error Totals:

ET O/ UPLETE

8azkup PFrojre s

Dismount Device: MMD e
Set Name: SAVEST Total of # new bad blocks encountercd on destination.
Seq &: 1
Density: 1600 [} flles‘structurally altered.
Creation date: Tuesday, 20-Peb-79
Expliration date: Wednesday, 28-Feb-86 Timing Totals:
R ’ . Total elapsed time: 2 hrs., 4 mins., 6 sacs.
Dismount Device: DH: Total wait time: @ hrs., 8 mins., @ secs.
Pack ID: SYSPAK Total as time: ? hrs 4 mins 6 secs
Pack Clustersize: 8 otal process € s .’ -
Creation date: Wednesday, 07-Feb-79

please label this volumel SAV/RES Function: "2

--- RESTORE operation completed at 11:21 AM Ready

Tiqure BKP-7. RESTORE Punction (Page 1 of 2) Plgure BKP-7. RESTORE Function (Page 2 of 2)
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RUN S$SSAVRES

SAV/RES Funtion: IMAGE/NOERROR

From RSTS dlgk? DBO:

**e Input Pack ID/default Output Pack ID is8 SOURCE
To RSTS DB: Disk? DB1:DESTIN

#4¢ The volume on DBl: is a RSTS disk
e¢e pack ID is OUTPUT

*#4¢ pack will be reinitialized
Mount it anyway <NO>? YES

*#¢¢ Oytput Pack ID is DESTIN

Vecify (Yes or No)? YES

Proceed (Yes or NO)? YES

4+ Begin IMAGE copy from DBR8: to DBl: at 11:02 AM
*4+ Begin VERIFY pass from DB@: to DB1: at 11:08 AM

46 p Jifferences found

TriiTaL $5TE/E UPDATE
) fackep Projraas
Summary Report
IMAGE copy of DBO:SOURCE to  DB1:DESTIN
Input Device: DBQ:
Pack 1ID: SOURCE
pack Clustersize: 8
Creation date: Monday, 22-Jan-79
Output Device: DB1:
Pack ID: DESTIN
ipack Clustersize:: 8
Creation date: Monday, 22-Jan-79
IMAGE copy started on Monday, 22-Jan-79, at 11:92 AM
Run Statistics
Transfer Totals:
Total of 24400 blocks transferced
Error Totals:
Total of 92 bad compares.
Total of ? new bad blocks encountered on source.
Total of ? new bad blocks encountered on destination.

@ files structurally altered.

Dismount Device:
Pack 1D:

Pack Clustersize:
Creation date:

DBl:

DESTIN

8

Monday, 22-Jan-79

Timing Totals:

Total elapsed time:
Total wait time:
Total process time:

@ hrs., 5 mins., 22 secs.
0 hrs., ® mins., 0 secs.
9 hrs., S mins., 22 secs.

Pleas2 label this volumel

--- IMAGE copy operation completed at 11:07 AM

Figure BKP-8. IMAGE Punction (Page 1 of 2}
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SAV/RES Function: 2

Ready

Pigure BKP-8. IMAGE Function (Page 2 of 2)
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Additional SAVE/RESTORE Documentatlon

The RSTS/E SAVE/RESTORE system program is s disk backup
and copy utlllty that provides you with four operational
functions. SAVE, RESTORE, and IMAGE perform the backup,
recreate, and copy functions respectively, while IDENTIFY
extracts labsl Information from a SAVE/RESTORE volume or
RSTS/E disk. This documentation describes these four

functions, how they are invoked and how and when they should
be used.

When to Use SAVE/RESTORE

SAVE/RESTORE and BACKUP each possess similar but
different system functions. SAVE/RESTORE was developed to
provide a non-selective, fast volume backup, and copy
capablllity that requires few operator responses during the
operational dialogue. Unllke BACKUP, SAVE/RESTORE processes
entire volunes only, and does not allow selective file
transfers, or flle delstes. SAVE/RESTORE dces not require
operator Intervention when {t encounters bad blocks. For

these reasons, use the SAVE/RESTORE package when you need
to:

1. gge:te a fast, reliable copy of an entire RSTS/E
SK, . '

'

2. eagkup tiles that are larger than 65,535 blocks,
an

3. Make a fast copy to a disk that contalns bad blocks
which may not be reflected in the BADB.SYS flle.

9KP -39 CO4PANY CONFISENTIAL
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pefinitions of SAVE/RESTORE Terms

The SAVE/RESTORE terms defined here are used throujhout
this documentation. B

SAVE Format The format of the output written by a
SAVE operation and read by a RESTORE
operation.

SAVE Set .The set of majtapes or disks created by
a SAVE operation. A SAVE Set must be
composed entirely of disks or tapes, not
' ’ a combination of the two device types.
However, different drive types may be
mixed within one set, for example, two
RKOS's and one RK@A.

SAVE Volume » One of the magnetlc tapes orf disks of a
SAVE Set.

SAVE Set Name One to six alphanumeric characters used
to ldentify a SAVE set, By default, the
SAVE Set Hame is the same as the pack 1D-
from which It was created. You can
speclfy another name for the SAVE Set:
rather than accept the default. :

LIKE Disks Like disks are units of the same device
size. For example, SAVE/RESTORE
considers the following devices LIKE:

An APOG is 1like another RPOG
An RMP2 1s llke an RMO3J
An RPO4 is like an RPOS
An RKE5J 1s 1llke one unit of an
RKOSF :

Q000

As a further clacification, i€ you copy
an RM02 to a SAVE Set, that set can
later be RESTOREd to either an R49) or
another RMO2.

nepota Somreny ZTNTITENTIAL



Running SAVE/RESTORE

Ysu zan invoke the SAVE/RESTORE program off-1llne while
y2u are running the system inltiallzation code (INIT.SYS).
To do this, type SAVRES on the console terminal in response
to the INIT "Option:" prompt. After you press the RETURN
ey, SAVE/RESTORE cequests the current date and time then
responds with {ts own "SAV/RES Function:" prompt. The
following example fllustrates the proper response to the
INIT "Option:" prompt and the appeatance of the SAVE/RESTORE
2rogran prompt.

Option: SAVRES

IN-Y-YY? 12-JAN-79
HH:uM? 12:15

SAV/RES Function:

To {nvoke SAVE/RESTORE on-1ine, you must type RUN
SSAVRES, then press the RETURN key., After you issue these
coansnds, RSTS/E prints the SAVE/RESTORE program prompt,
"SAV/RES Function:®. The example that follows represents
the steps ysu take to Initlate SAVE/RESTORE on-line.

RUN S$SAVRES <CR>
SAV/RES Function:
+
Once the "SAV/RES Functlon:" prompt appears, elther as
a result of Invoking SAVE/RESTORE off-line or on-llne, you
are under the control of SAVE/RESTORE and are ready for
baskup processing. :

Vext, select "from the following table one of the
followiny four operational functlons: SA([VE], RE [STORE],
IM[AGE)}, or ID(ENTIFY]). Unless you need to exit
SAVE/RESTORE (by using <LF> or “2) or need further help (by
tyoiny HI[LP] or <CR>), type one of the four operational
tuncztions on the console terminal in response to the
"SAY/RE5 Functlion:®™ prompt. The following example
fllustrates this procedure:

SAV/RE3 Funztlon: 3AVE

3¥P-43 COMPANY CONFIIINTIAL
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SAVE/RESTORE Functlons

SA (VE) Creates a copy of a RSTS/E file-structured
. disk. The SA([VE] function backs uvp to dlisk or

tape. )

RE (STORE] Recreates a RSTS/E file-structured disk from a
SAVE Set.

IM{AGE] Copies a RSTS/E Elle-structured disk to a LIKE
disk.

ID{entify] Prints label information and other volume

characteristics of a SAVE volune or a RSTS/E
file-structured disk.

He[LP]) prints a table of SAVE/RESTORE functions.

<LF> Press the LINE FEED key if you want to exit
the SAVE/RESTORE program environment. If you
fnvoke SAVE/RESTORE with a RUMN command,
pressing <LF> returns you to your default
Run-Time System. If you are crunning
SAVE/RESTORE off-line with INIT.SYS, pressing
<LF> returns you to the "Option:* prompt
{ssued by the INIT program.

<CR> Press the RETURN key and the "Type HELP for
hel p® message appears on your terminal.

~c Type "C to produce the same result as pressing
the LINE FEED key.

~z Type "2 to produce the same result as pressing
the LINE FEED key.

other Produces the same result as pressing the
RETURN key.

Press the RETYRN key when you finish entering the
selected function. This procedure invokes the SAVE/RESTORE
dialogue.
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Note that the function response in the prevlious example
represents only one of three different ways you can answer
the “SAV/RES Function:" prompt. The response to the prompt
determines the type of dialogue to be carried out as well as
the operation to be performed. A descciption and an example
of each type of response appears in the following table.

Table BKP-2. Response Types for
the "SAV/RES Function:® Prompt

Response Type Example Description

Functlon SAV/RES I only a function ls

(by itself) Function:SAVE given, the full dia-
logue follows

Function plus SAV/RES Functlon: If the functlon s

Option{s) SAVE/EXP:16-JUL-79 | followed by options,

dialoque questions
will follow only for
the devices to be used
and the vunspecified

options.
Full Function SAV/RES Functlon: If a complete command
Command Line IMAGE D41:=DM@: line is gqiven, no
MYPAK/VER/NOERR dialoque questions

will be asked.

During the run, SAVE/RESTORE informs you of 1its
operatlonal status by printing messages on your terminal.
Some of the messages are {Intended for your Iinformation;
others notify you of error conditlons that miqght require
your attention. This latter group consists of errors that
can occur during the dlalogue, mount, transfer, or
verification phases of SAVE/RESTORE.

When the program encounters an error during a dlalogue
or mount operation, It Instructs you to rectify the problen,
then asks you to re-enter the appropriate command. These

errors never affect the Inteqrity of the data being
transfecred.

I¥p-12 COMPANY ZONFIDENTIAL
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On the other hand, errors that occur whila SAVE/RESTORE
ts transferring or verifying data can jeopardize this data.
in thls case, SAVE/RESTORE resolves the problen, aborts the
run, or requests whether .to continue or abort the projran.
In ertror sftuations of this type, the program gives you as
much information as {t can to help protect your data. That
is, SAVE/RESTORE lets you know what it ls doing by lssulng
fnformational messages as well as error messajes to your
terminal.

Finally, SAVE/RESTORE prints summary fnformation about
SAVE, RESTORE, or IMAGE operations. This report describes
the operation performed, device Information, run start date
and time statistics In addition to run total statistics.
The number of errors encountered during the operation are
listed as part of the run total statlistics. The program
prints this report at the end of a run.

SAVE/RESTORE Options

You can include SAVE/RESTORE optlons (switches) in 2
function response or In a single llne command. The options
that appear in the following table are of two types. The
first two palrs of options correspond to SAVE/RESTORE
dialogue questions and have option defaults. If neither of
a pair of options Is attached to a function response, an
appropriate question will appear In the dialogue. However,
{f one of the pairs 1s specified, the corresponding question
will not appear In the dialogue. 1If necither of the pair is
specified in a full function command line, the default is
assumed.,

The last two options in the table have no corresponding
dlalogue questions. The /ERROR option is a defavlt setting
which means that SAVE/RESTORE will print non-fatal error
messages and continue processing. Consequently, If you want
to have all errors abort the program, you must attach the
/MOERROR option to the function response or the full
function command line. The /STATS option s a default
setting which means SAVE/RESTORE will automatically print a
Summary report at the end of each run. Consequently, if you
want to suppress the sumnary report, ysu must attach the
/OSTATS option ‘to your function response.

[ A ] TOPANY TONFIDENTIAL
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Table BKP-3.

RSTS/E SaS UP A
Backup Utilitles

SAVE/RESTORE Options (page 1 of 2)

Option

Default

Description

Table BKP-3, SAVE/RESTORE Option (page 2 of 2)

EX[PIRATICN] (:date]
NOCX[PIRATION]

VE[RIFY])
NOVE [RIFY]

STATS)
NGST{ATS]

EXPIRATION

NOVERIFY

STATS

This option is legal only
for a SAVE operatlon,
The date argument that
you Insert is the date
after which you may
overwrite the destination
volume, You are warned
by SAVE/RESTORE of any
attempt to overwrite the
volume(s}) any time prior
to the specified date.

if you specify /EX[PIR-
ATION] with no date
argument, SAVE/RESTORE
establishes the expira-
tion date as one year
after the current date.

If you specify /NOEX[PIR-
ATION}, SAVE/RESTCRE uses
the current date as the
expliretion date. .
This option is legal only
for a SAVE, RESTORE, or
IMAGE operation. If you
specify the VE[RIFY)
option, SAVE/RESTORE
compares the volume(s) to
ensure that the transfer
wWas accurate.

SAVE / RESTORE prints
summary report at the end
of a run, unless you
specify the /NOSTI[ATS]
switch with elther a
function response or a
single 1ine command.

BKP-44

COMPANY CONFIDENTIAL

Description

Option Default

NOER {ROR} ERROR 1f you omit the /NOERRCR
ER(ROR]) option and a non-fatal
ertor occurs during 2
SAVE/RESTORE run, an
error message appears and
processing continues.

1f you specify NOER[ROR]
and any run-time error
occurs, the program
terminates after printing
an erIror message.

Dialogue

The SAVE/RESTORE dlalogue begins after you invoke the
SAVE/RESTORE program and enter a function response to the
"SAV/RES Functlion:™ prompt. If you respond with SAVE,
RESTORE, IMAGE, or IDENTIFY, the program initiates a set of
dialogue questions. All questions in the dialcgue have 2
short form or 3 1long form. The short form appears
automatically; the long form prints only {f you press the
RETURN key in response to the short form question. The long
form provides Information that may help you with an answer.

Some of the dialogue questions have default values;
these are printed in angle brackets next to the questlon.
You may select the default value by pressing the LINE FEED
key or by typing the proper default response. If the LINE
FEED key {s pressed In response to a question with no
default value, the question is repeated.

There are two valid responses, “Z and °C, in the
SAVE/RESTORE package that can alter the existing operating
status. For example, if you type "2 at any polnt in the
dialogue, SAVE/RESTORE returns you to the previous auestion.
If you want to abort the run at any time, type “C. After
the abort, you will return to the "Cption:® gpronpt if you
are running off-line under the control of the INIT.SYS

EFP-2Y CUMEANY CCNFIDENTIAL
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togram or to your default Run~-Time System prompt 1f you

nvoked SAVE/RESTORE on-line with a RUN command.
SAVE/RESTORE automatically returns to the "SAV/RES
Function:" prompt after the execution of a8 specified
function. This occurs when you are either operating on-line
or off-line. You may exit from the INIT environment version
of SAVE/RESTORE to the "Option:* prompt by typing LINE FEED
or “Z to the "SAV/RES Function:" prompt.

SAVE/RESTORE Volumes

You can perform SAVE/RESTORE operations on two classes
of volumes: disks and tapes. The SAVE Set, a set of tapes
or disks created from a SAVE ofperation, cannot include both
disks and tapes. However, the SAVE Set may Include one or
more volumes of the same class. In other words, a tape
volume SAVE Set could consist of two MM devices and one MT
device while one RPP4 and two RKOS disks constitute a legal
d1sk SAVE Set. SAVE/RESTORE, to repeat, does not allow any
disk/tape combination SAVE Sets.

A legal SAVE/RESTORE disk device is any "disk supported

by RSTS/E. Legal disk devices must meet the following
requirements:

1. Must be Fformatted; that {is, contaln sector and
track intormatfon.

2. A1l Jdisks used by the on-line version of
SAVE/RESTORE must have a valid RSTS/E file
structure; that {s, the disk device must be
formatted and DSK!NTed prior to its use.

3. The flrst 16 blocks on a disk must not contaln any
bad blocks.

4. RSTS/E output disk can contain no more then 161 bad
clusters (the RSTS/E 1limit).

Magnetic tape {is the only valid SAVE/RESTORE tape
medfum; DECtape or cassette are not supported. The
statecents here define what constitutes a legz2l tape in the
SAVE/RESTCRE package.

BRP-~46 CCMPANY CCNFICENTIAL
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1. The magnetic tape must be long enough to contaln
‘"the SAVE Set label and header information, a

bootstrap, and INIT.SYS which is on the first
. velume only. :

2. A bad block will be considered to be the end of the
tape volume during the SAVE operation.

3. The default density is the lowest density allowed
by the drive on which the first volume is mounted.
Subsequent volumes cannot be written at any other
density. Therefore, ensure that the density used

i on the flrst volume §s compatible with 211 other
tape drives to be used.

Device Specifications

Device specifications are required as responses to
several dialogue questions. These specifications must be in
the following general format, i

<deviced [: [€<1d>])]}[/<option(s)>)

where <deviced i¢ a two character device type (for disk
elther "Dx" or “"Rx" 1s acceptable) followed by a single
digit unit number In the range 0 to 7. The <1d> represents
either a SAVE Set name or a disk pack jdentjfication and the
<options> are selected from the following table.

Table BKP-4. SAVE/RESTORE Device Specificatlons
(page 1 of 2)

options Description
SCR[atch]} .| The SCR{ATCH) option is legal only on an
output volume device specification. T€

you use the SCR(ATCH] ogtion,
SAVE/RESTORE by-passes most volume label
checking. SAVE/RESTORE always checks
the l1abel to see If an output volune
contains a SAVE Set written at the
current density and ensures that it is
not & volume from-the SAVE Set currently
being  written. 1t 2lso checks
destination disks for tad block
infcrraticn.

) regogt ey ey
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Table BKP-4. SAVE/RESTORE Device Specifications
(page 2 of 2)

Optlions Description

DEN{SITY):( 8€0)| The DEN[SITY) option is legal only for
[16c0)| tape. With this option you can specify
the density at which the tape is to be
written or read. If SAVE/RESTORE cannot
read the tape at the specified density,
it will try to re3ad the tape st the
other legal density setting.

Checking the Input Volume

SAVE/RESTORE checks the {nput volume prior to any
sctual dsta transfer and warns you of any problem that it
foresees .in saving, restoring, or copyling the volume. All
of the error messages that are printed at this polnt (a2t
least concerning the input volume) are warning messages
only; you can tecover from them by following appropriate
ktocedures. The error messages that result from 3 problem

with the Input volume are listed here and described
Separately below.

© A% Input disk has only nnt free clusters.
Mount 1t anyway <NO>?

o 18 This Is not the correct volume.
) $t% This volume has no label.
o 1t Input disk should be "CLEANed”.

Thete must be 3t least as many good psck clusters on an
output RSTS/E disk as there are clusters to be transfetred
from the original fnput disk. If SAVE/RESTORE determines
that the Input disk has very few clusters that are not
allocated, It watns you that you may encounter problems
copylng or restoring the disk.

$3% Input disk has only nnt free clusters.
Mount It anyway <NO>?

Tyre NO or press the LINE FEED key to return to the
ptevious device promgt, 1f you type YES, you are
instructing SAVE/RESTCAE te procecd with the SAVE or IMICE
oferatlon. In the case of an IMAGE copy, the projran also
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checks the output volume to see if the transfer can be macde.
Yo furtheer checking takes place in the case of the SAVI
operation. At this point, you may want to f[ree up space on
the fnput disk by deleting unnecessary files. This process
will increase your chances of eventually completing 2
successful RESTORE.

When you specify a Pack ID or a SAVE Set name with the
Input device specification, SAVE/RESTORE compares the
specifled name with the name already written on the volume.
1f the names do not match, the following warning message is
printed and the input device prompt is asked again:

1%t This 18 not the correct volume.

A dismount request follows the above warning message.
It 1ists useful information from the volume label but does
so only If 1t is a SAVE Set or a RSTS/E file-structured
disk.

If the input volume is nefther a RSTS/E dlsk nor a SAVE
Set, the terminal displays the followlng warning message and
the input device prompt is asked again:

1

$3% This volume has no label

1f you remove a disk from a drive without loglically
dismounting it and subsequently attempt to use it as the
input for a SAVE or IMAGE copy operation, SAVE/RESTORE will
print the message that follows:

138 Input disk should be "CLEANed".

To perform the cleaning operation simply invoke the
ONLCLN program {f running on-line.

Checking the Output Volume

SAVE/RESTORE checks the output volume before SAVEing,
RESTOREIng, or IMAGE copyiny a RSTS/E disk. This procedure
ensures that the SAVE/RESTORE onperations will proceed to
completion with the 1least chance of error. The messages
that SAVE/RESTORE issuecs, A3 3 result of checking the output
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volume, pertaln to the expiration date
the label, and
avallable data space on the destlnatlon'devlce. So;e :E :::
:essages are printed only for your Information: the rest
arn you of serious output device problems. The paragraphs

that follow exhibit the messa '
and explain how to respond to %gi;.descrlbe vhy they appear,

When the expiration date of an output volume, labelled

88 a SAVE Set, has passed, S
E meaaa o , P ¢+ SAVE/RESTORE prints thils series

*#* The volume on dev: {s SAVE Set <xxxxxxd
Density: nnn

Creation date: day-of-week, dd-mmm-yy

Expiration date: day-of-week, dd-mmm-yy

and proceeds to the next dialo
gue question. If you
?ot to usge Ehe explred date volume, type “Z to ret%rn g;cég:
To Device?® output dfalogue question. .

1f the output volume is labelled as a SAVE Set and its

expiration date has not passed, th
messages are printed: P ’ ¢ folloving serles of

##* The volume on dev: {s SAVE Set <xxxxxx>
Density: nnn .

Creation date: day-of-week, dd-mmm-yy

Expiration date: day-of-week, dd-mmm-yy

A1% Its explration date has not passed

Mount It anyway <NO»?

If you type NO or préss the LINE F

] EED key in response to t
mount question, SAVE/RESTORE returns toyihe preS?ous devlgg
pronpt. SAVE/RESTORE will proceed to write over the

existing SAVE Set If you type YES. IE
key, the following mez;ageyngears: You press the RETURN

::: This {s your last chance to prevent the
loss of any data on the output volume.
Mount it anyway <NO>?

/xp-59 COMPANY CONFIOENTIAL
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SAVE/RESTORE notifles you with the following message
that the output volume you are using is labelled as a RSTS/E
disk:

444 The volume on dev: Is a RSTS disk
###+ pack ID 18 <xxxuaxx>

«%#* pack will be reinitiallzed

Mount it anyway <NO>?

If you type NO, or press the LINE FEED key, you direct
SAVE/RESTORE to return to the previous output prompt. A YES
responsa, at this point, indicates that you wish to use the
present volume,

1f you RESTORE or IMAGE copy a disk, SAVE/RESTORE
checks to see whether the total number of clusters on the
disk minus the number of clusters with known bad blocks Is
greater than or equal to the number of allocated clusters on
the original source disk. If SAVE/RESTORE determines that
there i{s not enough space and the transfer cannot be made,
it prints: ’

%33 Too many bad blocks on output dlsk
and then returns to the previous device prompt. 1€,

however, the program determines that there are very few free
blocks (<183}, it prints the Eollowing warning:

A Only nnt of the output disk clusters are available for relocation,

rount 1t snyway <NO>?

You must declde at this polnt whether the number of
free clusters 1s large encugh to make possible a successful
SAVE/RESTORE operation. If you.decide it is not, type NO or
press LINE FEED to return to the output prompt. Type YES to
direct SAVE/RESTORE to proceed with the operation if you
think there are enouvgh free clusters avallable. Whenever
this warning appears, DIGITAL recommends that, when it s
possible, you use another disk for output. Follow this
procedure since there exists a higher than usual possibilicy
that the operation will not succeed. Hote that DIGITAL does
not guarantee that the operation will succeed even ff this
message does not appear.
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SAVE/RESTORE normally transfers each 31located pack
cluster from the oriqinal source disk to the same cluster on
the output RSTS/E dlsk. If the output cluster Is found to
be bdad, SAVE/RESTORE will try to relocate the data, If the
cluster size of the ltem belng moved is larger than the pack
clusczer size, there must be enough contiquous free -pack
clusters on the disk to accommodate the entlire entity

cluster. If there is not SAVE/RESTORE will abort the
operation.

It the speclfied output {s not a RSTS/E or 8 SAVE Set
disk ft prints the new SAVE Set name and proceeds without
further notice. The program does not check the output
volune label If you specified the /SCR(ATCH] optlon, except
to determine whether it is a volume of the SAVE Set that is
currently being created. It always attempts to recover bad
block Infarmation from a RSTS flle structured and BAVE disk,
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GENERAL COMPARISON OF BACKUP. PROGRAMS
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- Table BXP-5. Comparison of Backup Programs
SAVE/ RMSBCK/
BACKUP RESTORE pIP RMSRST
Copy Large Flles No Yes Yes Yes (5)
Maintain Position
of Placed Files No Yes({l} Yes(2) No
Selective Backup
and Restore Yes No Yes Yes
Backup and
Restore Public
Structure On~line| Yes No Yes(3) Yes
Backup and
Restore Private
Structure On-line| Yes Yes Yes(3) Yes
Compensates for
Bad Blocks on the
Output Medlum Yes Yes(4) No No
Creates Bootable
Volumes No Yes No No
Runs Off-1lne No Yes No No
Restores Files to
Different
Accounts then
Backed up From No No Yes Yes
2VP-8) IIVFENY CONTIDENTIAL
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(1) SAVE/RESTORE malntalins the position of placed flles 2 ED FILES TO OTHER NON-
RING RMS RELATIVE AND INDEX
upon- recovery as long as bad blocks on the output :ggggisgpsRATING SYSTEMS
disk do not interfere with the placement of the .
first cluster of the file. 1. rile or files fit on one magtape

(2) PIP maintains the position of a file if the user
specifies that the output flle ls to be positioned.
If PIP cannot position s flle at the user specified e other system,
block, {t willn;ttempt to create the Ellepbetween b. Use RMSRST on th Y
the specified block and the end of the disk., If it
still cannot find a space to create the file, it .
will start at the beginning of the disk and attempt a Use RMSCNV to do & dlsk to disk converslon to
to Eind space for the Elle. If the flle Is located !  an RMS Sequentlal file.
at a lower numbered disk block than requested, It is
not marked in the directory as a placed file. IE ft ' b. Use PIP to transfer the sequential flle to ANSI
cannot be created at all, the "?No room for uger on magtapge with no switches.
device" error ls generated.

.

(3) PIP does not store project ,programmer numbers in

a. Use RMSBCK on the RSTS/E system.

2. File requires more than one magtape

c. On the other .system

ANSI magtape labels. Therefore, it is difficult to 1. Relative file - use RMSDEF and RMSCNV
tecover files to multiple accounts from ANSI .
formatted magtapes. DOS magtape labels do store . 2. Indexed file - use RMSDEF and RMSIFL
project ,programmer numbers, but do not store RMS-11
attributes, DOS format also does not support 3. Another possible conslderation, for example:
mult{-volume magtape flles and therefore cannot . L
support large flles that do not fit on one volume... a. If you have an 86,080-block Indexed file
; i {400,800 82-byte records), the back-up (RMSBCK)
(4) Bad blocks on the output disk cause contiguous flles copy of the file requires at least two magnetic
to be made non-contiguous. . tape velumes.
(5) RMSBCK can copy large tlles as long as they can fit b. However, If you convert (RMSCNV) the file to
on the current output volume, There 1s no tape with 4096-character blocks, you need only
multi-volume cspabllity asllowing flles to cross a one 2480-foot tape volume.

volume boundary, :
€. You can then restore the flle quickly with
RMSIFL.
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User Utility Programs

INTRDDUCTION
As RSTS/E users you know the wide range of services

offered by the CUSPs supplled with a RSTS/E system.
Some of these services include:

o File manipulation

] File transfer

(] Directory listing

e Batch processlﬁg

o File spooling

RSTS/E V7.8 includes new and revised utillitles
which provide you with greater flexibility in handling
your day to day and long term needs,

In this module you will learn these new and revised
non-privileged utllity programs,.

uupr-1 CIPANY CONFIDENTIAL
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This page Is for notes.
£1T PROGRAM

<o Transfers flles between

plsk and TUSB

pisk and floppy

RSTS/E disk and RT11 disk
RSTS/E disk and RT11 DECtape

o Transfers flles Erom a DOS disk to a RSTS/E dlsk
N .} Lists directory of a TUS8 and floppy
° Lists directory of a DOS disk

Additional FIT Documentation

TUSS DECtape II and floppy disk flles are maintained in
the RT11 directory structure format, Thus, DECtape II and
floppy disks are directly transferrable between RSTS/E and
RT11 systems.

~ To Invoke the FIT program, you must be logged into the
system and type the following command: '

RUN SFIT . !

1f FIT s successfully invoked, it prints an ldentifying
message followed by a FIT> prompt. The prompt Indicates
that FIT is prepared to accept a command line. To cause FIT
to print a help text file, type the /HE switch in response
to the prompt. To exit from FIT, type CTRL/Z in response to
the prompt, for example:

FIT> 2
Ready

uup-2 COMPANY CONFIDENTIAL UJpP-3 COMPANY CONFIZENTIAL
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Transfecring Files with FIT

To transfer a file with FIT, type a command line of the
following form in response to the FIT prompt:

FIT>[output(/sw] =] input(/sw]
vhere output and Input are file specifications and /sw is an

oprional switch that speclifies the structure of the device
on which the flle resldes (RSTS/E, RT1l, or DOS).

The input and output file specifications have the following

form:

deviipro),proginame.exti{prot)>

vhere:

dev: ifs a device specification. 1f none s
specified, the default {is the public
structure. The output device must not be a
pOS disk. The input device can be a RSTS/E,
RTI1, or DOS disky; or RT1ll TUSA DECtape; or
RT11 TUS8 DECtape I1; or RT11l floppy disk with
RT11 file structure.

proj,prog . is a project-programmer number. If none 1is
specified, the default 1is your current
account. FIT Ignores the project-programmetr
number I1f the device has an RT11 flle
structure.

name.ext is a filename and extension. If none |is
specified for output, FIT uses the Input
filename and extension. An input filename
must be specified.

<prot> is a protéection code. 1f none is speclifled on
ouvtput, FIT assigns your current default
protection code. FIT ignored any input flle
protection code speclfication.

yuer-4 COMPANY CONFITENTIAL
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eve leqal Iinput device specificatlons for a FIT file
é;ansfet are as follows:

RSTS/E dlisk .

floppy disk (RT11 format)

Tus8 DECtape II (RT11 format)

RT11 disk (with pack clustersize = 1) or TUS56 DECtape

(RT11 format)
pos disk

The legal output device specificatlons (except for DOS
input) for a FIT flle transfer are as follows:

RSTS/E disk

floppy disk (RT1l format)

TUS8 DECtape ii ({RTL1 format)

RT11 disk {with pack clustersize = 1) or TUS6 DECtape
(RT11 format)

line printer, keyboard, etc.

DECtape (RSTS/E format)

If the input device 1s & DOS disk, the legal output devices
are ss follows:

RSTS/E disk or DECtape
line printer, keyboard

The switch speclfication /sw can be one of the following:
/RT11 The file 13 on an RT11 flle structured device

/D0s The flle is on a DOS format disk (legal only for an
input flle specification)

/RSTS The Flle Ais on a RSTS/E disk or device. This
switch is illegal with floppy disk and TUSB
DECtape II. -

These switches can ba abbreviated to the first two letters
(for example, /RT, /DO, and /RS).

vJP-5 COMFANY TONFITENTIAL
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1f you do not specify a switch on the input specification,
FIT attempts to determine the flle structure of the Input
file device. 1If the input device does not contain a valid
RSTS/E, RT1l, or DOS flle structure, FIT prints the
followlng error:

?INPUT DEVICE NOT FILE STRUCTURED

If the {nput device is a RSTS/E format DECtape, FIT prints
the following error:

7ILLEGAL INPUT DEVICE

bl
1f the specified flle does not exist on the device, FIT
prints the following efrort:

FCAN'T FIND FILE OR ACCOUNT 3

1t you do not specify a switch on the output specitication,
FIT assumes s default flle structure based on the type of
device. That 1s, {f the device is TUS8 DECtape II or flopry
disk, FIT assumes the RT11 file structure; {f the device is
disk or TUSG DECtape, FIT assumes the RSTS/E flle structure.

If FIT determines that the output device should have an RT11l
file structure, the following errors are possible: N

7NO RT11 STRUCTURE ON OUTPUT

The output device does not contain a valld RT11 flle
structuré. Check that the right device was gspecified.
An RT1l structure must already exist on the output
device before files can be transferred to it. The /1E
sw[:ch can be used to create an RT11l structure on the
device.

uuP-h COMPANY CONFIZENTIAL

2w Tan ITIRTE

Yrer Ut .Lity Prugracs

1z gsTMY OVERFLOW

The output device has no space for directory entries.

However, it may be possible for you to use the /S9°
switch to free more space for directory. If this is not

successful, Yyou must delete some of the files on the

device before mor2 can be added. Note that {f yovu
{ntend to have many small flles on the device, you
chould use the /N guitch to allocate more than the
default number of directory segments when the device is
zeroed. :

7DEVICE FULL

The output device has no free space for the file
transfer. It may be possible for you to use the /SQ
switch to create enough contiguous free space for the
additlional Elles. 'If this 1s not successful, you will
have to delete enough files Erom the output device to
add the files from the input device. .

These errors are generated prlor to the transfer of any data
to the RT11 structured device. 1€ an error Is encountered
during a transfer, a RSTS/E error 1is reported and the
transfer ls aborted. Because the directory entry for the
RT11 file is not finalized until the transfer is complete,
an error durlng transfer causes the space reserved for the
flle to be freed. :

If an error is encountered during the open or transfer phase
of a RSTS/E Elle operatlion, the appropriate RSTS/E ervor is
generated and the transfer is aborted.

Maintaining RT11 FPormat

In addition to transferring. Eiles  to and from an RTI1
directory structured device, FIT can perform the following
oparations:

1. You can use the /ZE switch to zero and initiallze A
device as an RT11 device. This operation creates an
RT11 directory structure on the device and must be

perforned prior to transferring files to and fron
the device.

Jur-? £OMPANY CONFIDENTIAL
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2. You can use the / :
LI swit
1isting of the RT11 devicefh to obtain a directory

3. You can use th
RT11 devlce. e /DE switch to delete a file on an

4. You can use the /
SQ switch to compress
g:;:igo:y :g the device and alloJ’moretgflg:t:oagd
Srore ‘? at device. This operatfon is useful l:
vallable space on the device is fragmented

File Deletion on an RT
11 Format Device -~ To
ggm;:ngfgl directory structured device, enter 1;if§:la e

ormat In response to the FIT> prompt ¢ oltowing

FIT>dev: filename.ext/DE
where dev: Identifies the ]

the £ile to beryiiyes ! device and fllename.ext speclfles.

If the s
;:{::;ogz structured or {f the p?:f:l;%erv‘ce PR
. error message. et EIT

If an error 1t
as vl
it accesses the device, a RSTS/E error lgsig;Ziiig oY FIT

RT
11 Device Switches .-~ You can perform zeroing,

compressing, and listin
Fotoriasing. an g operations on RT1l directories’'b
Piroring Lh ollowing command format in response to th

FIT>dev:/swl/sw] {/sw]

ere de S ln i ate
t
wh v d c / s he devlce on ﬂhlch the opelatioll 15 to

es th
you specify can be one or more of igzp;;zﬁtﬁg;g.The switches

/lE:m
:::3c;ﬂ? device and bufld an RT11 directory
Struel e. If :m is specified, m extra words
o ::fﬁg:y information for each ffle are
29ded to e minimal RT1l directory structure.
g s not speclfied, FIT. adds 13 extra
These' w;::?t::lt. t:jthe directory structure.
e used to store t -
System name and flie attrlbutes. he run-tine

uyp-9 COMPANY CONFIDINTIAL
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wote that RT11 systeas currantly iqnore these
exiry directoty entries. Hawa2rar, 1f future
releases of RT11 attach significance to these
words, a specification of/ZE: 0 nay be required
for RT11 files that are read by RT11 systems.
FIT currently ignores extra directory
fnformation unless there are 13 extra words
(thls may change {n future releases).
Therefore, you should only specify values ot ©
or 13 In the /ZE switch.

‘ysed with the /2E switch to cause n dlrectory
segments on the inttialfzed device. Each
segment consists of two 512-byte blocks. The
value of n must be in the range of 1 to 31 and
determines the size of the dlrectory on the
device {and, therefore, the number of flles
that can be stored on the device). The number
of flles that can flt on 2 device 1is
determined by the following formula: .

n*INT(507/m+7)
where n 18 the number of directory segments

and m 1s the number of extra words for each
directory entry (that {s, /N:n and /ZE:m,

_ respectively).

Note that you may have to compress the device
with the /5Q switch before the maximum number
of files is reached.

If you do not specify n, FIT applies defaults
based on the device type. These defaults are
indicated in the following table. The table
also lists the maximum number of files allowed
on a particular device corresponding to Yyour
specification in /ZE:n.

uyp-9 crmwpany CTONFITENTIAL
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Table UUP-1. Defaults by Device Type

Device

TUS8 DECtape
Floppy disk
RKOS disk
RKOA disk

Dafault Max. Max.
number of number of number of
Directory segments | files /ZE:0 files /ZE11)
[1 4 288 164

4 288 184

16 1152 416

31 2232 806

/L1 or /DI

/RT11

/8Q

"List the directory of the device. The
information 1listed [Includes fllenames,
extensions, file slze, protection codes, dates
of creastion, and position on the device, If
the device has 13 extra words for each
directory entry (/ZE:13, the defavlt value),
the run-time system namé and file attributes
are also printed. Those sgections of the
device which are free space are marked
CUNUSED> in the 1listing.

Used with the /LI or /DI sawlitches. /RT11
indicates that the device must have RTI11
directory -structure. That Is, {f thls switch
is not present and the device is a DOS disk,
a directory of the DOS disk is listed.’ If
this switch is present and the device 1s a DOS
disk, an error is returned.

.Compress (squeeze) the device, This switch
allows you to compress the flles that are
currtently on the output device and make room
for flles that are to be transferred. The
space on RT1l devices that is allocated to the
dlcectory or files can become fragmented. If
this is the case, an attempt to add another
file to the device can result In a ?DIRECTORY
OVERFLOW or ?DEVICE FULL error. You can use
the /SQ switch to compress the contents of the
device and provide enough roem for the
additional ffiles. .

ve

uyp-12 COMPANY ZONFITENTIRDL
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nete that because of .the manner in which RT11

4 to

irectory entries are made, you nay nee
::;pressythe device to use the directory space
: even if files- are added contigucusly witheut

deletions.

fated to
All of these switches can be abbrev
one letter (for example, /Z, /N, /L, /D, /R,
and /S).

poS Disk Directory Listings

To 11st the directory of a DOS disk, enter the following
command format In response to the FIT prompt:

FIT>dev:{/DO[S11/L{T)

where dev: is the device designator of the DOS d:Sk.If :::
switch /7D or /DI can be used In place of /Llor {L . R
/D0S switch 1s omitted, FIT lists the direc o:yred he
device whether it is DOS or RT11 directory struc % iE o
the /DDS switch is present, an error is returne

device is not a DOS disk.

1istin enerated by this operaticn includes the
tollzging lnfozn;klonx account numbers (UICs}, f;lenz?ezi
extensions, flle 1lengths, protection codes, l?te o
creatlon, the first and last block numbers of the flles, .
whether or not the file is contiguous.

uupP-11 COMPANY CONFIDENTIAL
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RMSIFL PROGRAM

° g::vldes tastest population of multi-key {ndexed
es

Input flle can have any RMS flle organlzation

° Output file must be previously created and must be
empty

Additional RMsIFL Documentation
Purpose

. The RMSIFL utility provides the fastest, most direct
method of populating an empty RMS-11 1Indexed file. The
utility can read records from any type of RMS-11 file and
load them into an Indexed file that you have already
Created. However, RMSIFL does not -use the standard RMS-11

access methods to build the output file. 1t exploits the
basic structure of Indexed flles to Insert data records and
construct Indexes as fast as possible. ’

Although RMSCNY may compete with this utility when
Fopulat!ng 3 single-key fndexed file, RMSIFL isg definitely
aster when it comes to

to multi-key file loading. However,
you must use RMSCNV {f the output file is not empty. .

Effect

- 'RMSIFL reads records from an Input file and loads them
Into an output Indexed fiie In a serfes of phases.
1.

The utility examines the command
it for syntax and/or other errors

valid command string, RMSIFL determines {f the input

flle must be sorted fnto ascending order by the
output flle's Primary Key.

string, rejecting
- When it has a

RMSIFL bypasses the sort phase (phase 2) and sklps
to phase 3 {f:

] You fncluded the Inflle Switch NOSO.

uue-12 COMPANY CoONFITENTIML
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for an Indexed

of reference specified °

° Tn;u:e{lle is equal to or fontalrs tﬁ: ::;Y:;

Ke based on position only. on
ll:te’yma:{rpesy'must match exactly, in starttir;z
position and length. Sttr:ngpl;ei;;rr;us;eystca;n in
same sition, but the

::i same f:thh as or shorter than the lnput key
of reference.

You specify key of reference with the KR Infile
Switch.

P -byte string input Alternate Key

Exsaple ;h:t:i:s gt byte @ and is specified as
the key of reference. The eight—by;:
string output Primary Key Astarts
byte 8. RMSIFL does not sort.

fmary Key

ple The ten-byte string 1lnput Pr

Erampl starts at byte 0. The elqht—by:i
string output Primaty Key starts.
byte 3. RMSIFL sorts the input £j1e.

P hree-byte packed decimal {input

Example :?:e:;ate Ke§ 1 starts at byte 43 and
1s specified as the key of reference.
The three-byte packed decimal outp:t
Primary Key starts at byte 42. RMSI
sorts the input file.

it has started
RMSIFL notifles you that )
processing by printing the following message:

PRIMARY KEY:

2. RMSIFL reads the input file In Sequential hicesg
Mode, depending on the organization of the Inp
flle:

UIP-11 CPENY ToNFITENTIAL
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INPUT FILE
ORGANTZATION PROCESSING

SEQUENTIAL RMSIFL reads the records in the

Sequential Access Mode
st
the flrst record in the'fil;{rtlng Hlth

RELATIVE RMSIFL reads the records {n the

Sequential Access Mo
pedent de, starting with

INDEXED RMSIFL reads the records {n the
Sequential Access HMode, following the
key of reference specified in the

command strin the
defauit). 9t Primary Key is

RMSIFL passes each record to . .
modules extracted
the SORT~11 utility. These modules order the 1:;3?

records by ascendli
oE the outos file?g value In the Primary Key fleld

At the beginning of this
phase, RMSIFL
?;s:hspacs for three sort work f{les, each!:gossfzz
e size of the 1.5 times the input file. -

Note

Performance 1in this
phase de
entirely on the SORT-11 utility. Seietgz
?S:—lltiORT Reference Manual for
ormatlon on the space required f
temporary sort flles and guld;ice on tg:<
factors affecting sort performance.

RMSIFL not
messagess es this phase by prlptlng the following

SORT ‘HAS STARTED
SORT MERGE PHASE HAS FINISHED

uue-14 COMPANY CCONFITENTIAL
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AYSIFL loads the ordered input records Into the
ouzpur ftile, constructing Lavel O of the Primary
{ndex one bucket at 2 time.

The manner in which RMSIFL reads lnput records
depends on whether the Input file was sorted in
phase 2:

o 1f RMSIFL sorted the input file, the vtility
accepts the input records one at a time from the
sort modules. This technique avoids the need
for a temporary file containing the Iinput
records sorted In output Primary Key order.

o If RMSIFL d1d not sort the input file, the
utility reads the records from the input file,

RMSIFL examines each record to ensure that it is
compatible with the output file:

° 1f the record Is not compatible, RMSIFL
processes it as an exception record according to
the switch you have specifled in the command
string. See the discussion of the ER:
(filespec] and NOER Infilz switches for  tha
c3uses of exception records and thelr handling.;

[ If the record is compatible, RMSIFL inserts it
into a Level @ bucket being built in memory.

As the utllity places each record, the wutllity
extracts the values for each of the Alternate Keys
defined for the file, if any:

a. RMSIFL converts nonstring kay data types into a
stringlike representation for sorting cnly.

b. RMSIFL combines the Alternate Key value with the
Record's File Address (RFA) of the user data
record that supplied the key value. RFAs are
six bytes long. The utillity then appends s byte
with the key number and the converted version of
the key value.

uJpP-15 CO*FANY CONFIDENTIAL
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::::: !lred-lenqth Alternate Key records are
en Into a3 separate temporary flle

IFL?. ™P, RMSIFL creates this ¥lle wlt“ﬁm:ﬁ
initial allocation of 10p blocks and a Defawlt
Extension Quantity of 188 blocks. You can

calculate the flnal slze of .
follows: of IFLO.TMP (ALQ) as

ALQ = NDRF * NAK * (LKS + 7 + PAD)

where NDRF {s the number of user data records i{n
the input file,

NAK fs the number of Alternate Keys defl
the output file ya defined for

LKS is the slze of the longest Alternate Key

defined for the output file (and shown b
RMSDSP), in bytes, and ( Y

PAD Is the number of nulllbYtes added to word
align the record: -

PAD = 8 1f LKS is an even number
PAD = 1 {f LKS 13 an o0dd number .

:;:ember to round ALQ to the nearest multfple of

Durlng this process, the utility assembles the
Index 1levels of the primary Index as well.
RMSIFL puts an index record into a Level 1
bucket for each Level 8 bucket it writes to the
flle. When It writes a Level 1 bucket to the
file, the utility inserts an Index record Into
the Level 2 bucket, and eo on, up to and
including the Root. .

uup-14 COMPANY CoNFITINTIAL
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4§, RMSIFL sorts the Alternate Key temporary file into
crder by key number and ascending key value.

At the beginning of this phase, RMSIFL allocates the
disk space for sort work files, each of which is 1.5
times the slze of IFLS.TMP.

The utility notes this phase by printing the
following messages:

ALTERNATE KEY
SORT HAS STARTED
SORT MERGE PHASE HAS FINISHED

S. RMSIFL bullds the Alternate indexes one at a time,
from Level @ up to the Root, using the sorted
temporary file for Input.

The utility note§ the construction of each alternate
index by printing the following message: .

ALTERNATE KEY(S) nnn
where nnn starts with 1.

6. RMSIFL prints the following messages when the output
flle is completely built, then terminates the
processing of the current command string.

NUMBER OF INPUT RECORDS: nnnnn
NUMBER OF OUTPUT RECORDS: nnnnn

NUMBER OF EXCEPTION RECORDS: nnnnn

Note

RMSIFL extends the output file 1f it
cannot contain the input records and the
index(es). The utility minimizes this
overhead by extending the file a set
quantity each time it requlres space.
This quantity is the integral multiple of
a bucketsize greater than 50,

Jip-17 TWERNY TONFIIENTIAL
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Using the ccL command -
IFL

Lommand string}

It you fnclude 4
execute it and command string, the ut{1{:

system. then returns control ¢ Y attempts ¢o

O your default run-time

It you do not

control and prlntSPeclfy a command string,

s the prompt, RMSIFL assumes

IFL>

You may enter 3
. command stri r CT
utility.  wWhen Rms "3 or CTRL/Z to termi
prints the pronpt . IFL has executed a command st:f:;’ t?:

-

Using the RUN command -

RUN SRAMSIFL

The utllfity assumes control and prints the
IFL>

prompt :

You may type a command strfn

utilfty. When PRMSIFL has e

9 or CTRL/Z to ter . .
teprints the prompe. minate tie

xecuted a command string, 1t

Command String
General Form -

outfile(/switch) ..;.1,,“'19“5"““] x

where outfile |s
——i1 the file
that spec of an
charati:fsreceive the records of the ::;::!??llndexed e
spec | are not permitted ({n i e. Wild card
pPeclfication, any fleld of the

uue-18 COMPANY CANFITZNTINL

R B S B

. Jrer Juiliuty Freozoemz

avsFL chesks for the followim conditions in the osutput

t:.e. 1f they are not net, the utility prints the indizated

errsr mnessage and terminates executlon of the coamnand
s:ring.

o The output flle must exist before you run the
utility, otherwise, RMSIFL prints the message:

.?IFL--FILE HOT FOUND - filespec

-] The output file must be empty except for the
" prologue written when the fille was created.
Otherwise, RMSIFL prints the message:

?IFL--INDEX OUTPUT FILE NOT EMPTY

o The output flle must be an RAS-11 Indexed Eile.
) Otherwise, RMSIFL prints the message:

71FL--OUTPUT FILE MUST BE AN INDEX FILE

0 The output file must not have a3 bucket size greater
than f€ive blocks. Otherwise, RMSIFL prints the
message: ’

71fL--THERE IS NOT ENOUGH IFL MEMORY FOR THE CURRENT
COMMAND LINE

o The output flle cannot have more than ten kays
defined. Otherwise, RMSIFL prints the message:

7IFL--TOO MANY KEYS ~ fllespec

inflle s the fllespec of the input file that Is the source
of records to be written to the ocutput flle. Wild
card characters cannot appear In any fleld of the
Ellespec.

You can specify only cne Input file, but it can have
any RMS-11 file organization. RMSIFL does not
affect the input flle In any way.

-

Jup-12 CTWPANY CONFIDENTIAL
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The utllity opens the input flle access read, allow

nNo-write, Therefore, no writing task
Input file while AMSIFL is operating.

The {nput

file cannot have more
defined.

?1FL--TOO MANY KEYS - f!lesgec

can

access the

than ten keys
Othervise, RMSIFL prints the message

You cannot use 8 back-up flle produced by RMSBCK as

fnput.
message:

?IFL--OPEN ERROR ON FILE - Illesgec

RMSIFL terminates with the following error

?IFL--FATAL RMS ERROR STS = -81424, STV = #0000

switeh
described on the following pages,

@5y be one of the codeg shown in the table below and

Note

word “HELP®" or a question mark
RMSIFL responds with a HELP message.,

A command string may also consist of the

(7).

RMSIFL Utility Switches

Type Switch Description

String ? or HELP Print HELP message,

Global /1D Identify current version

Outfile /ER Write exception records

on terminal.

Weite exception records

/ER:Ellesgec
into specifled file.

/Lo Honor £111 numbers

uup-20

Default Process
No help.
Mo 1d.

Same .,

Write exception
tecords on terminal,

Flil buckets.

COMPANY CONFIDRNTIAL

BLTICE T

User Utii.tly

¢ LT L

Stop processing Immediately

/NOER i€ Input teccrd is
fncompatible.
tput
§1x) Pad input records te ou
seot:n record length.
/TR Truncate Input records to

output recerd length.

InEIfe /DEsdvn{:sdvn Reassign devices for

tavnzTN sort work files.
/KR:n Key of reference number,
/NOSO Do not sort before loading.

Global Switches -

Write exception
recotrds on terminal.

Handle input as
exception record if
different lengths.

Handle input as
exception record if
different lengths.

Create and use sort
work files on
SYSDEV.

Primary Key (n=0).

Sort finput Elle
before loading.

o ID causes RMSIFL to print the verslion number of the

utility that i{s operating in the form:
IFL -- VERSION 1.8nn

where nn Is the patch level of the utility.

This switch may appear alone on a command string.

Outfile Switches

sing {f

o ER:(filespec] directs RMSIFL to contlnue proces

"It encounters a record In the input file that canngt
be written into the output file. Excepti?n recerds
can exist for one of the following reasons:

ftch and the
o You specifiad the NOSO Inflle Sw
utility focund a record that was nct in ascending

ccllating order by Primary Key value.

nessaqge g

FL--EXTEPTION RECORD:

The error

RECORD OUT OF SEQUENCE

SLEPH TomEANY TTNTITENTINL
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o  You did not allow duplicates In at least one key

of the output ffle, but an Input record contains -

a duplicate val
nestrge ta; ueA!n.that key value. The error

IFL--EXCEPTION RECORD: DUP
ALtoren LICATE KEY WHERE NOT

o An Input record Is not long enough to contain

the Primary Ke £t
ressdge is{ y of the output file. The error

IFL--EXCEPTION RECORD: REC
PRIMARY KBy ORD TOO SHORT FOR

6 An input record is tco lon it i
g to fit in a bucket
of the output file. The error message is:

IFL-~EXCEPTION RECORD: REC
IPL--ExCEPT CORD TOO LONG FOR

) An input record is not conm
patible with th
g:&gut i}le's fé:ed-lenqth record format and ;oz
not spec ed the PD and
The error message {s: nd/er TR swltches.

IFL--EXCEPTION RECORD: REC ' :
LEnaTh ORD DOESN'T FIT FIXED

©  An Input record is longer than th
[ ¢ output flle’
variable-length Maximum Record Size ang you %:v:

;;: specified the TR swltch, The error message

.

IFL--EXCEPTION RECORD: RECOR
MAXIMUM RECORD SIZE D To0 LONG FOR

IE RMSIFL encounters an exception wh!t
processing the Alternate lndexf;s), igj éfag;t t;:
data record In the Primary Level 0. The utllity
dces not remove the record from the file. The
record may be compressed during later use of the
Indexed flle.

uue-22 COMPANY CONFIZENTIAL

You c¢an add corrected excepticn reccrds te the
cutput file after RMSIFL terminates with elther an
application pregram or RMSCNY (possibly wusing your
terminal as the Iinput device).

1f you dc not specify an argument (filespecl, RMSIFL
prints the appropriate erreor message, then the
exception record on your terminal.

1t you speclify a nondisk file or a terminal, the
utility creates it as an RMS-11 Sequential flile with
variable lenqgth reccrds when the first exception
record s encountered. Then, RMSIFL writes beth the
arror message and the exception reccrd into the
file. RMSIFL uses this procedure for every
exception record until it finishes processing.

1f you specify a disk Elle, the utility creates it

as an RMS-11 Sequential flle with VFC reccrds when

the flrst exception record Is encountered. Then

RMSIFL writes the exception teccrd into the variable

fortion of the record and a four-byte excepticn code
nto the fixed control area. The codes are:

Code Meaning

001 Record 18 cut of Primary Key sequence,

802 Record contains an illegal duplicate value.

0083 Record is toe short to contain output
Primary Key.

904 Record is too long to fit in cutput bucket.

aas Record is not correct size for output fixed
length reccrd.

286 Record ls too leng for output Maximum

Record Size.
Alse see the NOER switch.
Default If you do not include the ER switch, RMSIFL

prints an appropriate error message first,
then the excepticn reccrd on ycur terminal.

JIP-21 S PANY TTNEIILNTIRL
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o LO directs RMSIFL to write records into buckets

according to the fill numbers established when
the file was created.

Default If you do not include the LO switch,
RMSIFL Inserts as many records as
possible into each bucket,

o NOER({:5] directs RMSIFL to print an error message,
delete the output file, and terminate processing
immediately 1f it encounters an input record that
cannot be written inte the output flle; see the

ER:(EllesEecl switch for reasons and error
messages, .

RMSIFL deletes the output flle unless you speclfy the
SAVE argument (:5) in the NOER switch. Termlnation at
this point leaves the output file incomplete: 1t is not

a valid flle organization and cannot be used for any
RMS~-11 purpose.

Default If you do not include the NOER switch,
RMSIFL respends according to the verslion
of the ER switch you used,

o PD[:[9)x) directs RMSIFL to pad records read from the
input file to the output file's record length
before writing them to the output file, Padd?ng
character Is specified as follows:

Switch Character

PD NULL

PD:x x Is ASCII A-Z, 0-9, or special
character except §, 7, and @

PD: Ix X is octal number 90@-377 (40 for
SPACE, 43 for &, 77 for ?, and 100
for @)

You use. the PD switch only when the output file
specifies fixed-length records. :

Default If you do not include the PD switch, and
the input records are shorter than the
output flle's records, RMSIFL treats thea
as exception records.

See the ER and NOER switches.

Ulp-2 SaepaNY ToNFITENTINL

: ds tead from the
{rects RMSIFL to truncate rtecof )
° dlnpu'c file to the cutput file's FVaxinun “’“5{6
- Sfze before writing them to the output flle. The
tcalling bytes of the records are truncated.

itch, and

fault If u do not include the TR sw R

Defan= theyolnput records are longer than the
fnput Eile's record RMSIFL treats them
as exceptlien records.

See the ER and NOER Switches.

L]
Infile Switches

sdvn{sdvn{:])] directs RMSIFL te reassign the

° Dg,dvn:v?'é'é'; 'GFEEe”it allocstes the three sort work

files. You can specify from one tc three disk

devices with the switch, where dvn is a physlcal

device name and number or a logical name up to

six alphanumeric characters. You separate device

names by a colon (:): the final colon |is
optlonal.

1f you include the DE switch in theiﬁommand stflng,
RMSIFL reassigns all three sotg work files: ;
i1ity
o I1¢ you specify one device name, the ut
reasﬁ!gns the three work flles to that device.

tillity

° I1f you speclfy two device names, the u

reasilqns one work file to the first device and
two work flles to the second.

] I1f you .specify three device names, the utility
reassigns one work file to each device.

CUp-25 COYEANY ZONFIZENTIAL
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For cptimum performance, you should assign each sort
work file to a different device. However, If you have
enly two devices available, assign the first and third
files to one device and the second file to the other
device.

Example /DE:DMO:DM1: DM 2
Example /DE:DM0@: DM1:DMO
Default RSMIFL allocates the sort work files on SY:

© KR:n directs RMSIFL to read an input Indexed file
according to the key specified by n, where n is @
for the Primary Rey, 1 for the Flrat AltErnate
Key, and so on.

The KR switch can eliminate the need for sorting the
fnput flle; see the "Effect” section.

If you use the KR switch with a Non-Indexed file, RMSIFL
terminates with the following message: .

?1FL--/KR NOT ALLOWED FOR SEQUENTIAL OR RELATIVE FILE

Default If you do not Include the KR switch, and the
input file 1s Indexed, RMSIFL reads the file
via the primary index.

o NOSO directs RMSIFL to bypass lts sort phase of

Frocesslng because you have already sorted the

nput file. 1If the input file {s not in ocder by

ascending value of the output €ile's Primary Key,

RYSIFL'S response depends on whether you have

influded the NOER switch or a version of the ER
switch.

Default IE you do not include the HNOSQO switch,
RMSIFL sorts all records from the Input
flle into the proper order. See the
"Effect” sectfion. ’

uyueP-25 COMPANY CONFIZENTIAL

Cauticns
Cauticn3

RMSIFL Igneres the fixed control area of VEC recerds
ifn both the input and output files.

When both the fnput and output files have
fixed-length records, RMSIFL requires either the TR
er PD switch {f the fixed reccrd lengths are ncot
equal. I1f neither switch is specified, the utility
terminates with the errcr message:

7IFL--INPUT AND OUTPUT RECORD SIZES DO WNOT
CORRES POND.

When the input file centains varfable-length reccrds
and the output file contsins fixed-length recerds,
RMSIFL requires both the TR and PD switches. If
both are not specified, the utility terminates with
the error message:

?IFL--SWITCH /TR OR /PD OR BOTH ARE NEEDED FOR THIS RECORD

Jyr-27 CO™MPANY CONFIDENTIAL
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° Example

RUN SRNSIFL
FL»?
RMS-11 INDEXED FILE LOAD WTILITY

FUNCTION: TO BUILD INDEXED FILES
FORMAT s TFL OUTFILE(/OPTIONS}=INFILE[/OPTIONS)

GLOSAL OPTIONS:

7 OR HELP TIPE THIS MESSAGE ,

’to TDENTIFY CURRENT YERSION ARD PATCH LEVEL
OUTFILE OPTIONS: . )

FER{:FILESPEC) VRITE EXCEPTION RECORDS TO TERMINAL

{OR TO FILESPEC)
no HONOR FILL NUMBERS
790EA(:8) STHOP PROCESSING IF INPUT RECORD IS
INCOMPATIBLE AND DELETE THE OUTPUT FILE
(IF :S IS SPECIFIED SAYE OUTPUT FILE)
7p0(: (22} PAD INPUT RECORDS TO OUTFILE RECOAD LENGIR
1 TRUNCATE INPUT RECORDS TO OUTSILE RECORD LENGTH

1YFILE OPTIONS:
7DE:DYM{:DYN(:OVA(1])) REASSIGN DEVICES FOR SORT WORK FILES
IEEE L] KEY-OF -REFERENCE NUMBER
/%050 DO MOT SOAT INPUT BEFORE LOADING
IFLINEY. IDX:0%LY _MAS

KEY CHECK

PRINARY KEY:
SORT HAS STARTED
SOAT MERGE PHASE HAS FINISHED
NUMBER OF INPUT RECORDS: 1
WUMBER OF OUTPUT RECORDS: 1
NUMBER OF EXCEPTION RECORDS: Q

IFL>"2

Rendy

Pigure UUP-1. RMSIFL

yyp-29 COMPANY CANFITONTIM

LITO/E GRG UF
Jser Uz:iliy Pres

o
IYS
L
..
8

L4
t

-
T

Lirg 4
a=s

AMSCHMY PROGRAM
o Uses deferred write feature of RMS

0 Allows a switch to specify mass insert feature of
RMS

[} Example

RUN $RMSCNY
CNYDONLY1.MAS/MA/FO:IDX=ONLY.MAS

CNV>*Z
?Task exit status: SEVERE ERROR

Ready

Figure UUP-2, RMSCNV
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RMSDEF PROGRAM .

©

°

o

Allews specification of new RMS key data types
Allows placement of RMS flles

Example
PIN SANSDET
90 709 ¥ANT TO CUNEAATE R COMANR FILL FOR PUTERE USEINO)TTES
CETEY FILT PECIPICATION FON CONMAND PILEIORLTY, CND
£ 10 VANT TO CREATE TwE FILE YOU ¥ILL ST DESCRISINC(ROITTES
ARTLR FILE SPECIFICATION:ONLY Y. MAS
1P TAE FILE SLREADY ETISTY, DO TOU WAWT 10 SYPLRSEOL ITINO)TTLS
ERTLS FILEL OICARIZATION(SEO) 1 10X
CETEE BLIOR3 FOSNATITARI:FIT
UNTLS wASE9UM BECORD $11€:82
BO T3 WANT CARISCEL FLTURR COATROLIYES)TNO -
BO 130 VAST FINTRAR CRANACTER CONTADL(NO)T

11°8 TINT 10 DLFINE TME PRINART XEY
COTCA DRTA FYPCUSTRY:

TOTER PISITIOW OF RET: 10
taree Stig of LYy

CNTEN mang OF CLT(wORL):
VILL T SLLDZ DURLICATE RETS(NOIITES

DO TI9 vant T BLFINEC =0RC CLYSENOITY

DO T30 VAST 10 DEFIRE ARCASING)Y

DO T 4ANT PLACTACNT CONTROLISOI?YES

ERTER LXCETION: 300

EPTEP INITIAL ALLOCATION 1% PLOCES(D11100
LeTee 0zt Snzecry:e

LTEP TLPAVLE LITCRSIIN QUARTITY 1N BLOZRS(D) 1S
93 T3¢ v1T & CONTICUIUS PILE(NOITTES

INELL IIEITIINS APE £ THE PRUNASY KET:

T4 MCUTT STIE 19 0 9LCIHY,
[LH LL %sv3g8 £37 JaT4 BUSRETSESN: 40

TITT0 PR wyq9T8 £32 TOOER BMEITSIIY:T0
TATER ZLIBTERSIZELIN02Y
TITER PRITTCLICw CIDLUsdI: N .

TS0 FRLL w03 QUL ZPEATEONNY - Y101, 27319NLT0, a8

Figure UUP-3. RMSDEF (Page 1 of 2)

uue-13 TIMPANT CONFIZENTIAL

Youn FILL WAS BULY PACTISLY ARD B CONERND FILE CLAEPATEINY ~-ST:CHLYI.CD

96 16 vasT 10 CLOSE TME COMMEND FILEIYOIES

DO TOU VANY 10 CONERATE- & ToMmAND FILE FOR FuTuse YSL(WDIT°L
fesdy
'::-:n::i"’lgln Prat  Aeeets [ 712 Tiee Clw M3 Pes pfer

sye(1,.2)8) .
LYY MRS 100CL ¢ 40> 19-Ner-TY
oltlifll-‘? 701107 USLO1101:0

ax:s

Fotsl of 109 ¥lechs ta 1 file la s1il1,295)

r-1y 81:08 Pu 120 .. RSN MRS B/Y
2C31:62

Peody

Pigure UUP-3. RMSDEF (Page 2 of 2}
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DIRECT PROGRAM

0o New Switches

/52 List file names, extensions and sizes
(same as /SI)

/op List open and read reqardiess tile
access counts

/MD List tiles marked for deletion

/P00 tist file's position on disk

/AT ot /SA List attributes symbolically
/0n tist attributes in octal

° Example

DIR ONLT.MAS/S,SEQ2.BAK/S ’
ze P

’

Hame . Ext 1 rot Access Dat -
g:£$|'2321 : ‘ . Time Clu RTS ros: Op/rr
JMAS T 91 € 60> 15-Dec-T78 15-Dec-78 02:19 PM BA u128
RF:FIX:62 FO:1DX  USED:12:0 RECS1:62 '-9EC:IHP‘ stez w2 o0

Totsl of 11 blocks in 1 file In ST:(1,235)

Nyme LExt Sire Prot  Mocess Dete Time :
ST 355 . Clu RTS8 Pos Op/rr
SEQ2 .3AK I < 603 13-Mar-79 13-Mar-79 10:85 AN 8 RTU1 21998 0/0

Total of 1 bloek in 1 file in SY:(1,235)

Ready

Flqure UUP-4. DIRECT

uup-32 COMPANY CONFITENTIAL

geeesr Tan. ITLATE

Yser Utiiity Pro5oaTs

aPCREP PROGRAM

° Reports cross reference of local/global symbols

o BPCREF command format:
'OUTFILS.CRF-INFILB.BAC[.INFILE.BAS]‘
Note the following switches:

/SOURCE Include source code file

/QUEUE Queue file for printing

/NODELETE Don't delete file after queueing
' /NOHEAD . No header lines (for FILCOM)

/WIDTH:132 Line width for cref cutput

/PAGE:60 Number of llnes per page

/NOCREF No standard CREF printout

/GLOW: 9 ~ Global low limit

/GHICH:32767 Global high limit

J/LLOW: @ Local low limit

JLHIGH:32767 Local high limit

The command "FILE™ defaults to "FILE.CRF=FILE.BAC"
The command "FILE/S* defaults to
'FILE.CRF-FILE.BAC,FILB.BAS'

o Example

RUN $BPCREF '
BPCREF X7.0-53 RSTS V7.0-53 The ARK / 5.3
BPCREF command? EVLNFS/WIDTH:80/LL:500/LH:2000/GL:2000/GH:5000

Ready

Flgure UUP-5. BPCREF
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Crons Peference Livting of EVLNPS on 13-Oec-78 st Ol1i2 Pn Paqe 1 100100
] . (] 19999
¢ 1235 1983  J00 1090 . "
A | - 't s
v un 143 e 92 e
[ETIT] "N ’nu }ﬂl 101100 392108 19268 I0OLE
¢ 1062 1958 1068 1060 106s 190100
’ pae 14t 196¢ 103100
* N 11 1210
1 1820 1048 19¢¢ USTATS 10)y 1enee
¢ 10 1) wno,CARESS 1
[T 1o woRDS 12100
s 10200 1960
i 138 19010
¢ . .
pLe.oees 10213¢ 102600 203100 Plesse check that the lollewing varisbles have besn referenced pto:ﬂly-
LI AZRY 19130 SLK.OFPS BLD.MASKY SYTE.OFFS oUNsTS wno;'
srre.orrs 102139 102480 182100 . i puMyros ICNORES LNR.ATTS nCoMS -czu
83, ma8%1 10138 10100 wpEvs NFD.DCNE10)  MECTS HNS3S ngos
CNTIRY 1878 10708 : ASSS STATS UACNTS Uro.oCHs (10} UPROTS
DRy 1030 1938 10430 1043 1eds  1M48  1esee “wnO.CARESS WORDS
Jecee 1960 39CE  10%F
DCN. UFO3
nu-un‘
oTmar .
“";':” Crose Beference Listing of EVLNPS on 11-Bac-76 st slil2 P rage 3
€53, MASKY
(i ’ Global range (e 2093 to S00¢
rILcuTy 1060 10600 :
nLO.0CHS .
1" 1018 10sE 1086 1048
1C508E8
[AL133 10058 D330 19374 10430 10600 I0INN .
LIHKY . 101100 l.;lz' 101100 25129 10110 Yell¢
LYR.ACC 1048 1021
LNR.ATTS el ’ Ctoas Rafstence Listing of EVLRTS an 11-Dec-18 st 01111 PR Fage ¢
LNR.ENTS mwee 1018 1
LuK . xanS 1903 1037 te2iee Locsl range 1s 309 to 2000
nILus 1963 102600
neons 102608 ' " 1008 1978 1090
nirvs 102008 . v 302 wn
notvs 102409 t
nro.oCws (10} 10150 §03¢ 1098 [ L1}
L131] 192680 o106 1968 1060
nases 102630 e
noLos 192830 v 109
oLeocss 1090 10300 10QY  1043e 10300 1960 10609 ) 10180 1913 19¢8
sacxioly - .ot e 110200
PACRIDIS 1018e vt "B
rasss 192100 t 18084
(&1 wiee IRHY - [t
(] 10054 Jess xl); 1050 %l” BLO, MASKY 1weer 1000 1e7ee
[ J1] 10050 19¢ 10} 1039 ”e .
ey IIH' ...3 192190 . on 108 100 1018 1ease Qe s Qe sl
PrO3S 1431 isae 102108 . 1000 1960 Jese 10eR
STATS 10100 ounnyYy -
. ounores 10060
nor
'.".'.,'é'..g: 10600 1060 Jecet
4 NLD.OCNS 1030 .t
Ceoss Melecencea Listing of EVLNPS on 21-Dec-T9 at 01112 P Pege 1 1 1013 1813 jeece 1aE Ine
. scuoney .
UACHTY 11100
Plgure UUP-6. BPCREF Printout (Page 1 of 3) Flgure UUP-6. BPCREF Printout (Page 2 of 3)

uye-34 ‘CMPAN\' CONFiJENTIAL ‘ uup-1% CO¥PRNY CONFIDENTIAL



CIGITAL RETS L rui Jptate . ASTL/E a5 UPIATE

User Uellity Precgrans User Utility FProjrans

COPY PROGRAM

[ rrints warning for disks with bad blecks
¢ PReports device causing an error

o Does not copy bad blocks

° Does not copy RP@6 disks

FLINT PROGRAM

LeR.ENTE peise 1018

Rro.0CYS110) 10180 1338 s o Executes faster

0LCDCHY 1630 10780 1845 104se 1030 19ke  1ede o zeros flopples

PACRIGLS 1e1ee  tals o Supports Rx82 for single density only
PACKIDIS 110 10t0

[21] 1140 1010 . Vo Accepts a /NH switch to create an output flle
e loese lees M0 N 00 without a without a header record
STATS 1010¢

vro.cLsy 19430 1943

L£r0.BCNS (19} iReer  SesE

uro.?Gs 19300 19358

urp.rJs 1328 19N

cro.urod 18500 1038

BLO.MASKS oum
nrp.ocNs (18 STATS uro.oCns (1)

Plesse cheet that the felloving vecisbles have been roferenced propetlye
nY$ ounorrs pUMUPDS 1CNORES

$7 Vartables 170 References 29 Stetenents
463 Name bytes  30% Code bytes

7 total time 3 CPU time
R-Words Reserved Dred Peee
Dats 1.9 1.82 1.e1
Code 117 <79 .38
Totel " .40 1.2¢
Ready’

Piqure UUP-6. BPCREF Printout (Page 3 of 3)
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PILCOM PROGRAM

° Accepts wildcards
° Has new switches
o
o

Includes defaults in its prompts
Example

RUN SFILCOM

FILCOM X7.0-53 RSTS V7.0-53 The ARK / 5.3
Flle Comparison Program 19-Mar-79 01:29 PM
OQutput to <KB:>?

Input File #1? FIX,.CMD

Input File #27 FIX.BAK

How Many to Match ¢3>?

BASIC+ Lines <NO>?

Blank Lines <NO>? °

Comparing: 1) [1,235)FIX.CMD to 2) [1,235]FIX.BAK

.!lll'l.l.'llil!|ll.!ll.ll!l'l

1) (1,235)FIX.CHD
SY:SEQFIX=SY:SEQFIXA/MP
HISEG=8AS1IC2 ’

2) [1,235)F1X.BAK '
SY:SEQFIX=SY:SEQFIX/MP
HISEG=8ASIC?2

71 Difference Found.

Output to <KB:>? ~1
Ready

Pigure UUP-7. PILCOM Defaults

uup-13 COMPANY CONFITENTIAL

sisiTaL 2STS/E SWS UPTATE
Jser Utiiiy Prcyrams

RUN SFILCOM

FILCOM X7.0-05 RSTS V7.08-84 Timasharing
File Comparison Pcogram 20-Dec-78 99:52 AM
Qutput to <KB1>? *_BAK,®* .EXP/MA:1/NOBA/BL

Comparings 1) [108,7)RMSTST.BAK to 2) [100,7)RMSTST.EXP
7Input File #2 *(100,7)RMSTST.EXP' not found
Comparing: 1) (160,7]11024A.BAK to 2) (106,7)11024A.EXP
?Input File #2 *(108,7)11024A.EXP’' not found

Compacing: 1) [180,7]FILCOM.BAK to 2)‘|IBG.7IFILCOH.EXP

.QQI.DQQQQQQ.....QQQ..'I.&&Q..

1) (120,7)FILCOM.BAK )

BASIC-PLUS CONTINUATION LINES WILL BE CONSIDERED PAR OF A
NUMBERED PROGRAHM LINE (1.E., /MA:1/NOBL/NOBA). HOWEVER, 1T
AARRARARAS

2) (199,7)FILCOM.EXP

BASIC-PLUS CONTINUATION LINES WILL NOT BE CONSIDEPED PART OF A
NUMBERED PROGRAM LINE (I.E., /MA:3/NOBL/NOBA). HOWEVER, IT

SAA RO ARAAARANENAAONARIANRERARAS

1) (108,7)FILCOM.BAK

YOUSPECIFY THE /PATCH SWITCH, FILCOHM DOES COMPARE BLANK LINES

AND DOES CONSIDER BAS1C-PLUS CONTINUATION LIRES. THAT 1S,

A /P SPECIFICATION OVERRIDES THE NORMAL DEFAULTS AND SETS /BA

saaaaNERAS

2) (1900,7)JFILCON.EXP

YOU SPECIFY THE /PATCH SWITCH, FILCOM DOES COMPARE BLANK LINES
AND DOES NOT CONSIDER BASIC-PLUS CONTINUATION LINES. THAT 1S,

A /P SPECIFICATION OVERRIDES THE NORMAL DEFAULTS AND SETS /BA

?2 pifferences Found,

2 Differences Found in 1 File of 1 Total files Compared.

Output to <KB:>? "2

Ready

FPigure UUP-8. FPILCOM Switches
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GRIPE PROGRAM

© Allows 8 CTRL Z as well as ESC to end program
QUOLST PROGRAM

© Shows mote than 65535 blocks as >=65K
UMOUNT PROGRAM

© Allows mounting of an unlabelled ANS? tape.

uue-4@ COMPANY CONPIDENTIAL
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Management Utility Programs
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Management Utility Programs

INTRODUCTION

Utility programs suppfled with RSTS/E, which relate
to system manager functions, allow the manager to:

[.) Anticipate possible hardware problems and take
appropriate sction.

o Track system activity during time sharing
sessions.

(-] Gather vital information In case of 2 system
crash.

with RSTS/E V7. new management utitities have been
supplied while others have been enhanced. With the
exception of system generation and back up related
programs, this module covers these new and enhanced
programs,

Myp-1 COMPANY CONFIDENTIAL
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This page {s for notes. Management Utility Programs

DEVICE TESTING PACKAGE (DEVTST)
1. Supersedes the UETP package
2. 1Includes exerclisers for:

cey

Disk

TUSA DECtape
Terminal

Floppy disk

Line printer
Magnetic tape
pPaper tape reader
Paper tape punch

Q0 00 00000

3. Executes under BASIC-PLUS, BASIC-PLUS-2, or RSX
Run-Time Systems.

4. Limitations:

o CPU exercisers require trigonometric functions
and matrix operations.

° No control programs exist

DEVTST Documentation
The DEVTST package exercises hardware on the RSTS/E

v7.0 system during normal time-sharing operations. DEVTST
fs used to stimulate hardware errors on the system.

HUP-2 COMPANY CONFIDENTIAL mup-3 COMPANY CONFIDENTIAL
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Introduction te DEVTST

DEVTST 1s a package of programs that provides the
customer, System Manager or Digital Fleld Service personnel
with tests that verify the reliability of RSTS/E supported
hardware. execution of any DEVTST program s l1limited to
users with privileged accounts, Operational Jdata,
conventions, complete device testing informatien and error
nessages are explained In this documentation. After
execution of Individual DEVTST exercisers, users should
check the System Error Log for additional errors.

The DEVTST exercisers are tests that can be inftiated
whenever hardware trouble is suspected. These device
exerclsers generate excess actlvity in an attempt to make
the hardware fall during operation.

The DEVTST package should be used in conjunction with
the RSTS/E Error Logging package. The Error Logging
facllity provides the means for determining detailed
informatfon on hardware errors. In addition, the DEVTST
programs return error messages which may be useful In
determining the fallures however, these messages are not 2as
:peclflc as the Information provided by the System Error
og.

“ye-A COMPANY CONFIDENTIAL

PANASEVMENT UTILITY

Conventions

The following conventions are used throughout the
DEVTST package dlalogue:

¢ > Indicates default answer.

( ) Shows all possible repllies.

f 1 Gives an optional reply; for example
ASC[II], means enter either ASC, ASCI or
ASCII,

<ALT MODE> or <ESC> This key moves the program back one
question. If you type this key as 2
response to the first question, DEVTST
will return to the RSTS/E command level.

CTRL/Z The CTRL/Z combination causes
the program to sto execution and return
to RSTS/E comman level. CTRL/Z s
detected only when the system checks for
new input.

CTRL/C Typing CTRL/C causes the program to stop
executlon immedlately and return to a
command level.

RET Use the RET key to terminate the Input
1ine.
Netach <NO> All of the device exerclsers have the

ability to detach; this allows you to
run an exerciser while keeplng your
terminal free for other operatlons.

-1 Negative one, when used as a value for
number of Jteratlons, pages or lines,
tells the program to run {ndefinitely,
or until you enter CTRL/C.

»p-5 CO™PANY CONFIDENTIAL
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DEVTST Operating Procedures

To run a DEVIST program contained within the system
1ibrary account (1,21, type:

RUN Sprogram name
For example: *

RUN SKBEXER

To run a DEVTST program from another privileged

acpount, type:
AUN (sccount number]program name
For example:
RUN (1,215)KBEXER .

Where program name is one of the exercisers in Table MUP-1.

MuUpP-f COMPANY CONPIDENTIAL
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DEVTST Programs

Progras Name

Hardware Tested .

CPEXER

CPUTST

DSKEXR
DSKSEK
DTEXER

DXEXER

KBEXER
LPEXER

MTEXER

PPEXER

PREXER

cpy

cpPyU

" FILE STRUCTURED DISK

NON-FILE STRUCTURED DISK
DECTAPE

FLOPPY DISK

TERMINAL

LINE PRINTER

MAGNETIC TAPE

PAPER TAPE PUNCH

PAPER TAPE READER

A complete list of RSTS/E supported hardware, lncludlﬁ@
designators and the associated devices, appears in Table

MuP-2,

vup-7
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MANAGEWENT UTIL

RSTS/E Device Designators (Page 1 of 2)

D

evice Designator

Device

DF:,
DR:,
SYf:

DEN:
Dsa:

DKfs

pLOs

pPo:

DRO:

nga:

ps:, DK:, DL:,DM:, DP:,
DB:, or SY:

to DS7:

to DK7:

to DL3:

to DM7:

to DP7:

to DR7:

to DB7:

RSTS/E public disk
structure as a whole,

System disk (the unit
which was bootstrapped).

RF11 disk (all platters).

RH11/RS03/RS04 fixed head
disk units ¢ through 7.

AK11/RKGS disk cartridge

.units A through 7.

RLO1/RLA2 disk cartridge
units @ -through 3.

RK611/RK686/RKE7 disk
cartridge units 0 through
7. ’

RP11/RPO2/RPE3 disk pack
units @ through 7.

RH11/RM@2/RME3 disk units’
@ through 7.

RH11/RPO4/RPOS/RPB6 disk
pack’ units 8 through 7.

Mup-8
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Table MUP-2.

ASTS/E Device

TIST OIRIATE

P
TY FEOLLRAYS

-
-3

sty

Designators (Page 2 of 2)

Device Deslgnator Device
PR: High speed paper tape
o reader.
PP: High speed paper tape punch.
CR: CR11 punched or CM11 mark
gense card reader.
CcD: CD11 punched card reader.
' MTB: to MTTs TE19/TU10/TS@3 magtape units
g9 through 7.
MMa: to MMT: TE16/TU16/TUAS magtape vnits
¢ through 7.
MSP: to MST: TS04 magtape units 0 through
7
LPf: to LP7: Ltine printer units © through
7.
DTO: to DTT7: TUSH DECtape units @ through-
7. |
pofs to DD7: TUS8 DECtape II units 0\
through 7. :
vup-2 CO“PANY CONFIDENTIAL
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pevTST Dialogue Errors

The following error messages may occur in DEVTST programs:

Messaqge Meaning
tWarning: (Device Name) is a DEVTST determines that the
logical device: (Device Name) device name given s a
will be used, logical name for another

device, DEVTST performs 3
logical device translation
and the translated device
name is used,

7111egs)l device: (Device Name) The device name given by
specified. the user Is elther Iincor-
. rect ot is a loglcal
device name that cannot be
translated (for example,
incorrect characters or
the wrong type of device).
Retry the operation with
the correct device name.

70pen fallure on (Device Name): This error message can
(Followed by an error message). mean one of flve things:

1. The device specified
does not exist, '

2. No volume was mounted
on that device.

3. Another user has
ASSIGNed the device.

4. The volume on the
device has not been
formatted,

MuP-19 COMPANY CONFIDENTIAL
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5. The device is not
on-1line or the device
Is not wrlite-enabled.

To rtesolve: retry the
operation using the
correct option as
determined by the error
message recelved.

7111egal number of fterations Retry the operation using
gelected, ' the correct number of
fterations.

i
CPEXER

The central processor exerclser i{s designed to put a
hesvy load on the central processing unlt. CPEXER runs
compute bound for short bursts and then sleeps for f(ive
seconds 8o that average processor loading. does not
appreciably degrade the performance of the system. CPEXER
was specifically designed to test the FPP option, but also
verifles general CPV integrity and the PDP11/40 EIS
operation. There {s also a test of the PEEK function for
kernel addresses @ through 22008.

|
The tests performed by CPEXER are described in the next
section. In most of the tests, results are compared to
known correct values., Two heavily compute-bound tests are
included to verlfy consistent results of duplicate
calculations. Finally, tests are {ncluded that verify FPP
divide by zero trap, integer divide by zero trap, Integer
conversion error and EIS operation.

MUP-11 COMPANY CONFIDENTIAL



Sr5iTaL PETS/E ipTate

MANAGEMENT UTILITY PROSIAwS

CPEXER Tests

There are thirteen CPEXER tests Included in the CPEXER
program:

1. SIN(X) Uses SIN(X) extended function.

2. SIN(X) Uses polynomial approximation to SINE
function.

3. LOG(X) Uses LOG{X) extended function.
4, EXP(X} Uses EXP{X) extended functlon.
S. SOR(X) Uses SQR(X) extended functlon,

#. SOR{X} Uses Newton-Raphson method te determine the
square root,

. LOG(EXP(X)) Compute-bound test.

8. ATN(TAN{X}) Compute-bound test.

9. A=1.0/08.8 verify FPP divide by zer& t;ap.
10. At=1%/0% Verify integer dlvide by zero trap.
11. AY=60000 Verlfy Integer conversion error.

12, INT(40.6621*18043.5)/100=40.66 Verlfy EIS
operation.

13. PEEK({X) Verify operation of PEEK functlon.

MUP-12 COMPANY CONFIDENTIAL
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cpexXER Dislogue
e following is an exanple of the CPEXER dialogue:

AyM 11,2151 CPEXER -
CPEXER V7.0-1 RSTS V07.8-07 The ARK

How many minutes to run <15>? 1

Detach <No>? NO

11.4 seconds of CPU time used in 1 pass.
CPEXER finiashed at 11:81 AM

Ready

Note

The CPEXER program will build correctly
only {f the version of BASIC-PLUS or
BASIC-PLUS~2 includes TRIG and LOG.
These mathematical functions must be
included during System Generation.

CPEXER Errors

This program reports four types of errors:
1. Instructions falled to execute
2. Errors failed to trap
3, Computation errors

4. Computation consistency checks failed

Check the System Error Log for reported errors. These

errors may indicate hardware problems.
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wWhen type 1 errors (instruction érrors) occur, CPEXER
prints 3 two 1linée message: the first line glves the test
that was being performed and the exact error message and the
second lline ?ndlcates that the test 1is continuing, For
example:

?CPEXER PEEK falled at memory location m,
~{ Error Message)
Continving.....

Where: (Error Message) 1s the RSTS/E error message,

m Is the memory locatlon at which the PEEK function
falled,

Examples of type 2 errors (trap fallure) are:

2CPEXER Floating point dlvide by 0 didn't trap
Continuing,..... .
?CPEXER Integer divide by 8 didn't trap
Continuing.....

Type 3 errors (computation errors) give the type of test
{SIN, PLYNOM, LOG, EXP, SQR or NEWTON SQR), error in the
computed value, and the location of the possible error.' For
example: !

TCPEYER - SIW test falled for the following casess

7CPEXER - Computed value of SIN( 48 ) was .643, should be .64
?CPEXER CPY,EIS, FIS,FPP, MUL,DIV or SHIFT Error

Continuling....

Type 4 errors ({consistency fallure) iIn the CPEXER are
11lustrated by the examples shown below: .

?CPEXER - EXP/LOG Consistency check falled for the followlng
FCPEXER - EXP{LOG{...({ 1 1NN O EXP{LOGL...(1 )))))
TCPEXER - EXPILOR(,..( & 1111301))) O EXP(LOG(...(4 }))))

2CPEXER CPU,EIS,F1IS,FPP MUL,DIV or SHIFT Error
Continuing ....

cases:
M
IRRRD)

MUp-12 COMPANY CONFIDENTIAL
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ICPEXER - ATN/TAN Consistency check falled for the followling cases:
FCPEXER = ATMITAM(...{-1.5 1111))1))}) O ATR(TAN(...(-1.5)1)90))))
CPREXER CPY,EIS,FI1R,FPP,MUL,DIV, or SHIFT Error

Continving....

CPUTST

The CPUTST diaslogue first asks how many minutes you
want the test to run. The program then checks for
expliration of this request time at elght strateglc points
during each run sequence. CPUTST then clears and/or sets

three 2-dimensional arrays to specified values, Matrix A ls
then transposed and the results placed In Matrix B. The
transposition is checked by the statement A(J,I) = B(I,J)
while I and J are belng varied. Any error is then reported;
if none are encountered, the program returns to the matrix
clear Instructlon. The program repeats thls process until
the run time has expired, at which time it prints the CPU
time In seconds of expended job time,

CPUTST Dlalogue

The following 1s an example of CPUTST dlalogue:

Run (1,215)CPUTST
CPUTST V7.0-1 RSTS V87.0 0-907 The ARK

How many minutes to run <15>?1
Detach <no>? NO

6.9 seconds of CPU time used
CPUTST Finished at 10:59 AM

Ready
CPUTST Errors

This device exercliser reborts errors as shown in the
following exsmples:

MuP-1S COVPRNY CONFIDENTIAL
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2CPUTST-Error in matrix transposftion routine.
?{Error message) st line mm In CPUTST v7.0-07,
Where: (Error message) Is the RSTS/E error message.

mm {8 the 1ine number in CPUTST where the error
occurred.

Check the System Error Log for. reported errors. These
errors may indicate hardware problems.

DSKEXR .

This disk exerciser tests the normal operation of all
fiie structured disks. It is possible to run several coples
of DSXEXR in order to test several drives simultaneously or
to put 3 heavier load on any single drive. The disk must be
physically and leglcally mounted. DSKEXR begins by asking
questlons to determine the disk drive to be tested and the
nunber of test lterations to be performed. After this
dialogue, tha exerciser opens and extends a temporary file
to 3 predetermined size which Is dependent upon disk size
and the number of free blocks. A pattern buffer is then
loaded with one of four .patterns (all 1's, all 0's or a
pattern of alternating 1's and 0's) and the file is written,
Each block 1is then read and compared for each of the
patterns. Upon completion of all iterations for each drive
specified, » status report is printed,.

Note

This write-operation doés not use current
disk flles to read and write. The
temporary ffle will always be deleted
after use, regardless of how the DSKEXR
program 1s terminated, Be sure to tutn
off data caching before you run this
test, .

MUP-15 COMPANY CONFIDENTIAL
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DSKEXR Dialogue

The following is an example of DSKEXR dialogue:

RN (l 215]DSKEXR
DSKEXR V7.0-1 RSTS V7.0~ ﬂ? The ARK

bpisk drive to test? DBl:
Number of test iteratlons <8>?7 1

petach <No>? NO

'No errors detected on _DBl:

Ready

DSKEXR Errors

Errors detected by DSKEXR are displayed és shown below:
?(Error message) error at line mm in DSKEXR V7.8-07.
?nn errors detected on Mn.

Where: (Error message) Is the RSTS/E error message.

mm 1s the line number where the error occurred in
the DSKEXR program.

nn ls the number of errors detected by DSKEXR.

When errors are detected:

1. Insure that the volume 1s physically mounted and
write-enabled.
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2.

tnsure that the volume s logically mounted.

may be verified by the use of the SYSTAT program,
If the disk fs not mounted,

RSTS/E udracte
PANAGEMENT UTILITY Pamiaaw:

of the UTILTY program.

use the mount command

Cauttion

A. Packs mounted as unlocked public disks

will be available to other systenm
users for creatlon and storage of
thelr files. Subsequent removal of &
public disk may result 1In the
elimination of these user Ffliles from
the system. For this reason, DIGITAL
recomnends the use of » private pack
1f 2 non-system disk is to be tested,

Never mount & potentially bad disk on
another drive until you are sure that
the drive and pack are free of
physical damage.

Persistent errors may be due to bad blocks on the
pack. Any potentially bad blocks will be flagged in
the System Error Log following unsuccessful access.
To prevent further access to defective areas of the
pack, use the BADS suboption of the REFRESH option

of

INIT.

Myp-18 COYPANY CONFTIDENTIAL
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DSKSEK

This disk exerciser tests the rnormal opsration of
non-flle structured disks by rtandomly reading blocks Eron
the disk. It is possible to use several copies of DSKSEK in
order to test several drives simultaneously or to put 3
heavier load on any single drive. T1f the disk being tested
fs a mounted RSTS/E file structured disk, DSKSEK will not
read sny known bad blocks. If an error occurs on a read
operation, 1t will be reported by DSKSEK and logged into the
System Error Log.

i Note

This is a read only operation. Turn off
data caching before you run thils test.

DSKSEK Dialogue .
The following is an example of DSKSEK dialogue:

RUN [1,215]DSKSEX ’
DSKSEK V78-1 RSTS VA7.8-47 The ARK

Disk drive to test? DBO:

Number of test fterations <3@>? 1

Detach <No>? NO

No bad block detections in 1000 gets from DBO:

Ready
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DSKSEK Errors

Errors detected by DSKSEK are displayed 2s follows:

?{Etror message) error at line mm In DSKSEK V7.6-07.
Where: [(Ertor message} is the RSTS/E error message.

mm is the line number where the error occurred in the
DSKSEK program

When errors are detected:

1. Check to see {f the volume on the testlng device is
physically mounted,

2. 1f it is, mount another scratch volume on the drive
and retry operation.

Cautlion

Never mount a potentlially bad disk on
another drive until you are sure that the
drive and pack are free of physical
damage,

3. 1If the test continues to fall, check the System
Error Log to see if bad blocks are recorded,

4. If bad blocks are recorded, add them to the bad
block 1ist on the disk using INIT'S REFRESH/BADS
suboption. Thls can only be done {f the disk has
been Initiaslized (DSKINTed) as a RSTS/E disk.

5. If the problems continue, get a complete listing of
the System Error Log (using the ERRDIS program).

MUP-2@ COMPANY CONFIDENTIAL
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DTEXER

The DECtape exerciser tests the normal operation of the
TC11 DECtape control and TU56 DECtape drives. DTEXER begins
by opening a file on the drive being tested and fills the
gile with floating point numbers. The program writes 420
blocks (of a possible 578 blocks}) on the tape. Numbers
written on the tape are read and checked, keeping a count of
incorrect values. 1If at the end of the test the error count
{s not zero, DTEXER prints the error count.

Cautlon

Any information previously contalned on
the DECtape used for this test will be
destroyed.

DTEXER Dialogue

The following is an example of DTEXER dlalogue:

RUN r1,2151DTEXER
DTEXER V7.8-1 RSTS V97.a4-97 The ARK

Warning: This exerciser will destroy data on the tested
DECtape.

Dectape drive to test? DTO:
Numher of iteratlons <2>7 1

Detach <No>? NO
No errors detected on DTO:

DTEXER Finished at 11:00 AM

Ready

DTEXER Errors

This device exerclser shows the number of errors found
during operation 3s shown In this exanple:

vop-21 COMPANY CONFIDENTIAL
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?mm errors on DTn during fteration nn.

Where: mm is the number of errors detected bi the DTEXER
program.

DTn is the name of device being tested.

nn is the number of the lteration during which the
error occurred,

when errors are detected:

1. Check to see {f the DECtape on the testing device
1s physically mounted and write-enabled.

2. 1f it 1s, mount another scratch DECtape on the
drive and retry the operation.

3. 1Insure that the tape path and heads are free of
oxide. ‘

DXEXER

This exercliser tests the normal operation of the floppy
controller and the specified floppy drives. DXEXER starts
by opening a file 428 blocks long conslsting of floating
point numbers. These are written on the drive being tested,
then read back and verlfied. The program then displays the
number of words written and read, and the number of errors
detected,

Caution

Any Information previously contalned on
the floppy disk used for this test will
be destroyed. ’

MUP-22 COMPANY CONFPIDENTIAL
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DXEXER Dlalogue
The following 1s an example of DXEXER dialogue:

AUN [1,215)DXEXER
DXEXER V7.0-1 RSTS V07.0-07 The ARK

Warning: This exerciser will destroy data on the tested
floppy disk.

Floppy drive to test? DX@:
Number of iterations <20>? %
bctach <No>? NO

Floppy disk DXEXER I/0 data

pevice . Reads Words Writes Words
_pXﬂz 3ng 76.8K loe 76.8K

 DXEXER Finished at 18:53 AM

DXEXER Errors

DXEXER shows the number of errors detected duf!né
operation as shown below: !

7mm errors on DXn Burlng fteration nn. .

Where: mm {s the number of errors detected by the DXEXER
program,

DXn 1s the name of device being tested.

nn 1s the number of the iteration during which the
error occurred.

When errors are detected:

1. Check to see If the Ffloppy disk on the testing
device is physlically mounted and the door closed.

2. If it is, mount another scratch floppy disk on the
drive and retry the operatlén.
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KBEXER

The keyhoard exerclser (KBEXER) is used to test local
and remote terminals connected to the RSTS/E system, The
four terminal tests are as follows:

1. The Space Test verifles that the terminal carriage
will return reliably from any position.

2. The ASCII Pattern Test verlifies that the terminal
will print the standard ASCII character set in sll
print positions.

3. The Worst Case Test forces the head on ASR33
terminals to rotate a half revolution in every
print position.

4. The Repeat Test repeats everything typed, one line
at a time.

-

Note

The tests can be terminated at any time
by typing CTRL/C. HELP can be obtained
by typing HELP in answer to any dialogue
question.

KBEXER Dialogue
The following is an example of KBEXER dialogue:

RUN [1,215]KBEXER .
KBEXER V7.68-1 RSTS V07.0-07 The ARK

Keyboard to test <_KB#B:>?

Test (SPA[CE], ASC([I1], WOR({ST], REP[EAT], HEL[P]) ? ASC

Number of test {terations <8>7 1

MUP-24 COMPANY CONFIDENTIAL
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petach <No»? NO

#+4% ROTATING ASCI1 CHARACTERS TEST *** .
lS\i'()‘+,-./0123456789=:(-)?@ABCDEFGHIJKLMNOPQRSTUVHXYZ
(N 7_17asve!

KBEXER Flinished at 11:44 AM
Ready

i
KBEXER Errors

Errors detected by KBEXER appear 8s errors in the
keyboard test patterns, visually check the patterns for
errors.

LPEXER

Thls exercliser prints a rotating pattern of ASCIL
characters on a specified number of pages and is used to
test any line printer. '
LPEXER Dialogue

The following is an example of LPEXER dlalogue:

RUN [1,215]LPEXER
LPEXER Vv7.0-1 RSTS V@87.0-07 The ARK

Line printer to test? LPO:
Number of pages to output <4>7 1
Datach <No>? No

LPEXER finished at 11:39 AM

Ready
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LPEXER Errors -

Problems found on the line printer appear as ecrors In
the print-out of ASCII characters. Visually check the line
printer 1isting and If an error message i3 printed by
LPEXER, check to make sure that the line printer selected ls
on-1ine and not out of paper.

MTEXER

The magtape exerciser checks normal operation of the
TM11 magtape control or RH11/TM82/TMO03 controller and the
specified number of 7-track or 9-track TEl@, TEl6, TUl®,
TSA3, TULSK, TU4S or TS@4 drives. MTEXER allows you to
select the drive to be tested, the length of tape to be
written and the number of lterations to be performed. For
esch fteration, MTEXER zeroes the tape, opens a file and
writes data until the specified length of tape has been
used, MTEXER then rewinds the tape, opens the flle for
.input, reads and verlifies the data. 1If errors are detected,
MTEXER prints a count of the number of bytes found to be
incorrect; MTEXER then proceeds to the next iteration,

The data pattern used Is a worst case NRZI pattern for
9-track drives; it Is not worst case for 7-track recording.
The pattern {is 1loaded Into a 512 byte buffer and,,
successively greater numbers of records are written to the
magtape until the requested length of tape has been written.
Furthermore, the pattern base varles with X so that the

contents of the pattern buffer also varies on successlve
fterations.

Caution

This exerciser will overwrite data
contalned on the magqtape used for the
test.

pP-25 COMPANY CONFIDENTIAL
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MTEXER Dialogue
The following 1s an example of MTEXER dialogue:

RUN {1,215 IMTEXER

- MTEXER V7.0-1 RSTS V87. 0‘07 The ARK

Magtape drive to test? MTO:
Density (800 or 1689) <880>7 1600
Number of feet to test <1€0>? 25
Number of iterations <2>? 1
Detach <No>? NO

Magtape MTEXER I/0O Data

Device Reads Words Writes Words
MTA:
Y 24,576 K 96 24,576 K

Mo errors detected on MTO:

Ready

MTEXER Ertrors

Magtape errors are reported in these formats:
7Magtape select error at line nn in MTEXER V7.0-07.
?MTEXER-Selection error occurred.

Where: nn is the line number 1n MTEXER at which the ervror
occurred.

When errors are detected:
1. Check to see If the volume on the testing device is

physically mounted, write- enabled and assigned to
you.
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2, If it is, mount another scratch volumé on the drive
and retry the operatfon. :

3. 1Insure that the tape path and heads are free of
oxide.

[N

PPEXER

This program tests the normal operation of the paper
tape punch by punching random patterns on the paper tape for
input I{nto the PREXER.

PPEXER Dialoque
The following 18 an example of PPEXER dialogue:

RUN [1,215])PPEXER
PPEXER V7.8-1 RSTS V07.0-07 The ARK

This test will punch a binary count pattern tape. The tape
will be equivalent to MAINDEC-00-D2G4 entitled Special
Binary Count Pattern Tape.

Detach <No>?

Thedqenerated paper tape may be used to test the paper tap;
reader .

PPEXER finlshed at 11:23 AM

Ready

PPEXER Brrors

Problems In the paper tspe punch will result In an
incorrectly generated paper tape which ls detected by PREXER
when the tape {3 read. 1If PPEXER prints an error message,
check to see that the paper tape punch is on~llne and not
out of paper tape. )

Myp-2¢ COMPANY CONFIDENTIAL
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PREXER

This program tests the normal operation of the paper
tape reader by reading the paper tape punched by the PPEXER
proqgram.
PREXER Dialogue

The following is an example of PREXER dialogue:

ARUN [1,215)PREXER
PREXER V7.0-1 RSTS V87.0-07 The ARK

Load MAINDEN-00-D2G4-PT or the binary count pattern
tapa qenarated by the punch exerciser Into the reader with
the leader under the read statlen.

Detach <No>7? WO
No errors detected on paper tape.

PREXER finlished at 11129 AM

Ready

PREXER Errors
PREXER errors are reported in this format:
?nn errors detected on paper tape.

Where: nn 13 the number of errors detected by the PREXER
program,
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Note

1€ the paper tape was loaded backwards
and the reader is operating correctly,
the following errot message 1s printed:
215340 errors detected on paper tape.

Any
hardware

other errors detected by the PREXER may indicate a
problem.

Mye-3¢0 COMPANY CCNFIDINTIAL
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CLEAN PROGRAM - ONLCLN
Provides the same 'CLEAN' as the REFRESH optlon of
INIT. ]
B*ecutes'under tﬁe AT11 Run-Time System.
Example dlalogue:
RUN SONLCLN
Disk? DOMA:
Disk is being cleaned - walt...
Disk? “C

Ready

Note

pisk must be physically, but not
logically mounted.
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ENHANCED MANAGEMENT UTILITY PROGRAMS

Spooling Package

1. Programs and thelir related files can reside in an
account other than [1,2]).

o OPSER Program

Reports the keyboard number from which a
message to the operator has been sent

For example:

MESSAGE 3% ¢ 07-Mar-79 09344 AN JOR20 KB4B! PLEASECL100,7) -
PLEASE MOUNT MAGTAPE LABELLED *TESTS® ON MM1!

Figute MUP-1. OPSER Message

) QUEMAN Program

New interrupt commands

MpP-12 COMPANY CONFIDENTIAL
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Table MUP-3. New Intertupt‘tommands

Command

|

Optlon

\

Meaning

DIS (ABLE]

ENA (BLE)

QUE {UING] Ctext)

SPO[{OLING] <(text>

All Ctextd>

QUE {UING) <text>

SPO[OLING] <text>

QUE stops sending

messages to QUEMAN
and stops listing

the queue.

QUEMAN stops
sending job
requests to all
spoolers.

Both QUEUVING and
SPOOLING are
stopped.

QUE tesumes
sending messages
to QUEMAN and
enables listing
the queve.

QUEMAN resumes
sending job
requests to the

spoolers.,

All Ctext> Both QUEUING and
SPOOLING are
enabled.

vipr-33 CO¥PAXY CONFIDENTIAL



SICITAL

R3TS/E UPIATEL
MANASEMENT UTILITY PAOIAAMS

o QUE program

New conmands

F FLUSH A QUEUE*
S SHORT QUEUE LIST

CCL command

Recognizes the CCL command SUBMIT <(filenamed>
and spools the file for batch processing.

* privileged operation

MUP-34 COMPANY CONFIDENTIAL

SYSTAT Program

RUN SSYSTAT

SYSTAY

21.0-¢

®ANASLEY

S ASTY YT.9-80 Tiseshacing
Output Sestus to?

ENT UTC

RETSE ¥7.0-04 Timesnating status st 14-Rov-T70, 0):80 % Ups Jien1?

Whece whot
Det ZRRCPY

Det orsauR
Det QUMRUN
el pINONP
Det BATRUN
Det BATLIOL
Oet sATIOL
Dat ncy

Det ReLOVR
et oYH. IR
nssd SYSTAT
Det srLIDL

L) vTeost
%843 RUNARE
£8)3) 15
rel} MONANE
[ 3] SYSTAT
Oet STAREW

oue
%8)l  viLOIT
€8IS HONAME
RRI)  mETWAR
®e18  VTEDIT
xeds ... TKB
%847 Yreoir
x8)9 . VIEDIT
X926 TTYSET
rodd osE0M P
w817 EVLNFS
K817 HOWAWE
®8)2 NUNANE
X821 wWONAKE
PeI3  SYNOLD
X934 SYSTAT
RBIS__  SYSTAT
w01 ¥)  sisTAT
213y wrr.v2

hy
ASINIT
1ar
AJeHIT
ASSINIT
ASSINGT
ASsAN31
ASRns ]

Free Cluster Errore

Job  Wno

1 joen

1 (14.]

) 1orn)

L 1,287

3 {orng

[] jorey

? OPRY

0 | (orr)

1) {orn}
ie {orn}
1 1,334
11 foeng
1 .13
1 1,201
13 1,299
1] i.200
1n 1.200
1) 301
19 1,218
1 1,1
n 1.1
2 1.1
b3 ] 229
¢ 1.24)
13 .1
k1] 1,22%
n ). 2
0 1,297
1 1,237
3 2,110
n 2,118
3 .1
b3 ] 1.298
I 1,248
b3 1,744
b1} 1seLr)
3 1,293
Susy Devicess
Device Job
143) s
r ’
xne nse
mi 14
g usP
L] 3
1 b2
Disk Structurer
Disk Open
[ 1] 3]
ost )
Ohe )
tov ]
ol 3
ta? ?

“
1
1
1 ’
Jese ]
1y2ene L]

riqure MUP-2.

slze

INX
WU NK
i
&N
19/31K
13/31%
12/31¢
180K

suate fun-Tise
]

sk Des 12).0 Tiw BASAF N
(1% 1144, -8/4  BASIC?
st 04e 821,98  -878 wasar
" $1.) -11/2  easer
L 1.1 -074 maser
SL DéL 6.7 -8/) waser
st DSy 4.3 -e/)  easer
sa o3 .9 -0/)  erSer
SR .. pAS ¢
L 1.
K3 6.9 ]
st 062 BASEr
" 10
C srizon
“C ALe sricom
“C At) BASAP
“C naes /2 easar
st 12.7 -6/3 sasee
“C A82 074 WASIP
0 At 211999 /3 TECO
“Coaee 10,4 /) BASEP
sL 3s)7.0 ~8s1  BASCP
X9 A7 11080 "y T
s A9) 31}, °2) oo ST
AL 1.0 0 TeC0
w» 788.) (723 11
“c and €110, es)  easer
°C ASS 10130, o) easer
°c BIN] 9/3  masar
“C A9 .. 871 BASAP
°c an2 2. $/%  BASAT
“C AlS 6.y -8/ BASIT
N $1%2.9 -48/2  BASAP
“CAlS 2.3 073 Asar
C (19} 07} BASHF
" oLek 7.)  -87)  sAsAr
” 3.1 -1 masvES
Hame Cosments
SWAPY Pea, DLW

Pry, NCS

P.n, P, NS
vess Ers, B-l. LM
AbS Pun, Tie
Y Fea, Uim

®p-29
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'

Small Large Jobs Hung TTY's Ecrors
41 1 37/63 ) 388

Run-Time Systems: :
Site Users Comments

Nare Ext
BAS4F  BAC 16(16)K 26 Perm, Addr:46, KBM, CSZ
H1510G 28(4)K [} Perm, Addr:268, KBM, CSIZ, EMT:253
BASIC BAC 16(16)K [} Non-Res, KBM, CS2
TECO TEC 8(24)K S Temp, Addr:296, KBM
RT11 SAV 41201 1 Temp, Addr:216, KBM, CSZ, EMT:255
RSX TSK 3i28)x% 0 Hon-Res, KBH
R4311 TSK 4{20)K L] Non-Res
cosoL  TSX (209K @ Non-Res
BASIC2 TSK 16{16)K 1 Temp, Addri163

BP2COM TSK 4(28)K 2 Temp, Addr:179, KBM
BASICY 1SK 16(16})k @8 Non-Res
BPYCUM TSK 4(29)K ] Non-Res, KBM’®
RMSVIS T3K 4(29)k 1 Temp, Addr:184
[resident Librariesé}

Nane Prot Acct Size Users Comments
RMSRES < 42> I 0.1 ) 23K [ Non-Res, Addr:66
Message Receivers:

~ MName Job Msgs Max Senders R

ERRLUG 1 ] 49 Priv .
OPSER 2 9 30 Local
QUEMAN 3 4 60 Local
BABSPL S e 5 Priv
BAISPL [ [ S Priv

BA2SFL 7 ] S priv
NCU 8 8 5 Priv, Network
NAPKO9 9 0 5 Network
LPySPL 12 ] S Priv
N&IT22 222 9 H Network
NFT.37 37 [} ]

Ready

Plgure MUP-2. SYSTAT (page 2 of 2)
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Three new privileged switches

/O(:DEV]) - 1list open files (large file systems
only)

/W[:DEV] - list open flles and jobs accessing them
{large file systems only)

/C = 1ist memory allocation

Table MUP-4. Status Codes

Code Meaning

Pla Flle is placed

‘Upd : File 1s opened in update mode

Nok File cannot be renamed or deleted
UEd File is a UFD

Ctg File ls contlguous

Mdl File is marked as deletable

Table MUP-5. Job Access Codes

Code Meaning
Rd Job has read access
Rr File opened read regardless
Wr Job has wrlte access
Tent File is a tentative flle
Ca File opened with data cachlng
sq File opened with sequential data
) caching
up File opened in update mode
Spup File opened In speclial update mode
»IP-17 COMPANY CONFIDENTIAL
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Open Files:

DS@: -- Null list

DMl: -- None

oBo: -- None

DpBl: -~ File Op/RR Size Clu Status

pBl:| 1,2)5)5YS0 .LST<6@> 1/0 [ . 8

pBl:| 1,247}DISKID.BASCERD> 1/8 20 8

oBl:| 2,2¢1)BUFMAP.B2S<68> 1/¢ 2 8

pBl:{ 1.,25@) 1/9 48 16 MNoK, UFD

pBl:{ 2,201)TEMP14.THP<G6O> 1/8 22 8

pDBl:| 2,201)THP214.1MPCED> 179 128 8

DB1: {15¢,34 JWRK .THP<ADB> 1/9 0 8

pB1:{150,34 JCREF .THPC40> 1/9 25 8

pBl:{ 1,2 |JMACRO .SAV<104> @/1 57 8

DB1:| 1,10 )BATC®6.WRK<60> 1/0 13 8

pBl:{ 1,10 |SPLPO4.WRKC60> 1/0 9 8

cBl:{ 1,10 JCBARS .QUEC6D> 1/0 2 8

DBl:{ 1,18 }BATC@S.WRK<60> 1/0 13 8

DBl:{ 1,18 )BATCO7.WRK6E8> 179 11 8

oBl:| 1,19 JOPSLGL.LOG<60> 1/0 6 8

pBl:| 1,2 JOPSERB.WRK<60> 1/9 2 :]

£81:| 1,2 JOPSERL.WRK<4@>  3/8 21 8

tBl:( 1,2 JQUEUE .WRK<ER>  1/8 rx) 8

pBl:| 1,2 JQUEUE .SYS<40> 2/0 48 8

pBl:| 1,2 ]JTEMPO3.QUEC6D> 1/0 105 8

pB2: -~ File , Cp/RR Size Cluy Status

pB2:{ 1,2 }JBAS1C2.TSK<104> 8/1 465 8 Ctg
Pigure MUP-3. SYSTAT /O

Hyp-~1A
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Open Files and jobs sccessing thea:

DS8+ -- Null 1lst

tnly -~ Fone

ped: -- Rone

081y -- rlie Cp/RA Size Cluy Status

0811 (138,38 JCREP .TMPLAR> i) [ ] L]
17 rRd, Wr, Teat

pelaf 1,2 JMACRO ,SAvcled> /1 $? L}
1? rd, RR

D811 2,201)EVIRQS.BISCE0> 1/ 1¢ [ ]
14 L0

pEls| 1,18 )PATCEE.WAKCED> 1/ 13 ]
€. M4, Wr

o8lef 1,18 )SPLEVA,.WRKCED>  1/0 ’ ]
q RA, Wr

pals] 1,10 JCHARS QuUEcEi> ise 2 L]
L] Rd

OBt 1,18 ]PATCOS.WRAK<ES> 1/8 13 L]
] d, We

p8lsl 1,10 JBATCHI.WRKR<SO) 17¢ 11 L]
r Ad, Wt

oAl:| 1,18 JOPSLCL.LOGCE®>  1/8 13 [ ]
2 nd, Wr

pAlsl 1,2 [JOPSERS.WRK<ES) 170 2 ]
2 Rd, We

pBlt{ 1,2 JOPSER].WRK«4¥> a0 b1} L}
1
b] Rd
6 Rd
2 Ry, Wr

o811l 1,2 JOUBUE .WRKC(E9> 1/0 2) L}
) Rd, We

oeje| 1,7 jOUEVE <SYSCédy 3/ L1 8
1
2% Rd
3 nd, Wr

082 -~ Tile Oop/RR Slze Clu Stetus

DB2:{139,62 JMRLTE LMACCAS> ) ¥al S [ ]
12 n
Figure MUP-4. SYSTAT /W
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Memory allocation table:

Start
oK
47K
63K
143X
151K
179K
180K
203K
205K
207K
298K
512K

Ready

End Length
46K { 47K)
62K ( 16K)

142k { 80K)

150K { 8K)
178K { 28K)
179K { 1K}
202K { 23K)
204K (  2K)
206K 2K)
207K 1K)

S1IK ( 304K)

rhd E"D LR X3

Flgure MUP-4A,

Permanent
MONITOR
BAS4F RTS
** XBUF **
TECO RTS
HISTOG RTS
{User)
{User)
(User)
(User)
(User)
{User)

MUpP-4n

Temporary

RMSRES LIB
COBOL RTS
COBOL RTS, FOO RTS
FOO RTS

SYSTAT/C

COMPANY CONFIDEMTIAL
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vrSepY (VTSDPY) Program
1. New command for resident librarles
- Command Meaning
f Displays resident library data.
-H H preceded by a3 minus sign removes
the data from the screen.
2. Memory display for resident libraries

‘=n- where n {s the library's position In the

resident libracy list.
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TTYSET Program

1.

Macros for new terminals Include:

LA
LA38
LA 20
vTlae

MUpP-42 COMPANY CONFIDENTIAL

WRNATESENT UTILITY

rrror Logging Package

1. Recognizes and reports errors for new devices.

- 2. Programs and their related files can reside in an
account other than [(1,2].

3. Always reports the block number of the dlsk block
that caused an error.
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.Illl."."lI.Dll'l.."O.Il.".'.'.'ll'..l."I.I'lll.."l'."l'l.'.l'l!l
DR RH11/RMO2-03 Seq #16 Occurred on 17-Nov-78 at 08:12:%8 AM

User Description:

Job Nunmber 18

KB Nuzber 33

Account {1,250}

Prograz Name PACK1D

User Job Physical Addr. 01100000

User Job Size 14

Control Parameters 200

RIS Name BASHF

RTS Physical Address 00270000

Detailed Deseription:

1/C Status 000

1izeout lndicator o000

Gffset Position Previous

Overlapped Seek Ind. 000

Unit Size in DC's 100220

Device Cluster Size 4

Pack Cluster Size L]

Logical Mame

Phvsi-al N“3ze DR1:

[eceic2l piock Nunber [ |

bDsSQ 000400 17408k 072344 000007
000001 002171 106266 176000
000000 013700 000000 000008
000000 002002 127600 000900

=CB 002400 10204k Q00001 000005

013734 000000 000000 000000
000000 000000 000000 000000
001007 _ 001075 _0000CH 0000

Fiqure MUP-5. ERRDIS (page 1 of 3)
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CSR Address

pITo/E UEIRTE
¥ANAGEVENT UTILITY PRDISAEVS

176300

Contents of Registers

RMCS1 160200
RMWC 000000
RMBA 000000
RMDA 000000
RMCS2 010101
RMDS 000000
RMER1 000000
RMAS 00000
RMLA 000000
RMMR 1 000000
RMD1 000000
RMSH 000000
RMOF 000000
RMDC 020000
RMHR 000000
RMMR2 000000
KMER2 000000
RMECY 000000
RMEC2 000000
RMBAE 000000

RMCS3 000000

Figure MUP-5.

MCPE Bus Err TRE Xfer Err

ERRDIS {page 2 of 3}
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RSTS/E UPDATE

MANAGEMENT UTILITY PROCRAMS

000000090000 0000N 0N ERURNRIREOONCOTI0RURPIOPECRURIRRNEUORIRVETIRRIR
XM DMC1Y NPR Inter. Seq #613 Occurred on 16-Nov-78 at 02:59:59 PM

Detailed Description:

Timeout lndicator

Physical Name

DB

DDB Extension

CSR Address

Contents of Reglsters
SELO 100000
SEL2 0467014

SELY 000000
SEL6 000200

000000
i

000010
102400
023006
073532
000000
000000

000000
000000
000000
000000

160160

Figure MUP-S.

000403
001035
000000
000003
000000
000000

027640
027650
021660
000000

000000
000000
000000
027540
000000
000000

014200
000000

060000
002004

030001
027640
000000
000200
000400
000000

021040
027654
027664
000000

ERRDIS (page 3 of 3)
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i £z=2/E UPCATE
wANASEVENT JTILITY PROGRAMS

Table MUP-6, ERRDIS Mnemonics

Mnemonlic Description

18 Undefined Interrupt
DR RH11/RM0O2-03

DX RX11/RX211

DD TUS8

TS TS11/TS04

UM Unexpected message®

* A message not received from the monitor.
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DIGITAL

UTILTY Program
1. New Commands include:
Command

SEIZE DEV:

ADD LIBRARY LIBNAME
/ADDR:n

/STAY

/1USER

/Rv

/NOLOGERR

/REMOVE

RSTS/E UPDATE
MANAGEMENT UTILITY PROGRAMS

Meaning

Assign °"DEV:* even if it 1is
currently assigned to another
job, unless a file Is open on
the device.

Add "LIBMAME" as 2 Resident
Library.

Load Library 1in memory at
address n, which 1s a 1K section
of memory.

The Library should be
permanently resident. :
The Resident Library 1{is to
handle only 1 user, rather than
be shared code.

The Library should be mapped
Read/Write, rather than
Read-Only.

Errors occurring within the
Li{brary should not be logged to
the system error log.

The tibrary should be ;

immediately removed from memory
when all jobs wusing it detach
from the library.

The /ADDR: switch must be specifled with
the ADD LIBRARY command.

Note

AEMOVE LIBRARY LIBNAME Remove "LIBNAME" as a Resident

Libracy.

Myp-48 COMPANY CONFIDENTIAL

LOAD LIBRARY LIBNAME

/ADDR:n

/STAY
UNLOAD LIBRARY LIBNAME

LIST CACHE

ENABLE CACHE
/ALL

/FILE

/NOFILE
/BUEF

/NOBUFF

/CL:n
/LIMIT:n

/DIR:n

/DATA:n

DISABLE CACHE
AUNBURST n Q
SI1ZE n Q

FLAG flilename

/CACHE

VRNASLYENT UTE

Load Resident Library °“LIBNAME®
in memory.

Ltoad Library in memory at
address n which is a 1K section
of memory.

The 1ibrary should be
permanently resident.

Unload Reslident Librarcy
*LIBNAME" from memory.

List current cache settings.

Enable dlrectory cachling.

Cache all data transfers
regardless of OPEN mode.

Enable data caching based on
file and OPEN mode.

Disable data caching.

Small buffers may be wused for
caching.

Small buffers may not be used
for caching.

Cache Cluster Size

Total } of Cache Clusters which
will be used.

Total } of Cache Clusters which
can be used for directories.
Total § of Cache Clusters which
can be used for data.

Disable all caching.
Change jcb n's runburst to Q.
Change job n's maximum size to Q

Modlfy flle’'s directory based on
the following switches.

Flag file to be cached

automatically vwhen the file |is
opened.
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DIZITAL ASTEE Ypoate
MANAGEMENT UTILITY PRIGRANS

/NOCACHE Do not automatically cache the ANALYS Program

flle when it Is opened.
P 1. New switch on output file produces an annotated

/SEQ Set file's default caching mode A version of a memory dump.
t lal,
o sequentlal 2. Additional information in the dump file.

e fgtr:;;:;? deault coching mode 3. New device support
/PLACE Flag flle to be a placed file. 4. Resldent library support
/NOPLACE Flag flle as not being placed.

/NOCTG Flag tile as not Dbelng

contiquous.

RUN [1,.10]ANALYS

ANALYS X7.9-05 RSTS V7.8-04 Timesharing
Input <[0,1]CRASH.S5YS>?2

Eutgut <KB:ANALYS.DMP)?ANALYS.DMP{WIDEl
Crash Error Log Fllename<([1,18)}ERRCRS.FIL>?

Ready
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e
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N

§8 L Lh PIASLS

STV AR

NE11 €. 1IEVS ON KERNEL SP STACK

€0e3527 000000

USER 5P
0047327 145008

/€ UPIATE
£

MANAGEMENT UTIL ROGHAMS

o 0CeHe0

1P 6. 11EMS OW USER SP STACK

009130/ 000083 00DONI 000O0NI 000083 0000R: 00003 000N 00Coe*
YSER KEYWORD
008710/ 103200
USER FINQB
0047067 000000 ©03032 000062 000000 010607 070516 077430 000000
008666/ 000000 000000 000000 000000 000000 000000 000000 000000
i
UYSER XRB
0046k, DOGNIN  DO0OOD 050024 000056 000115 00000C 000000
USER USER KEFNEL KERNEL
ADDR. DESC. KDOR. DESC.
REG. BEG. REG. REG.
008532/ APRO  0167%0 07106 000000 071506
00NSN2/  APRT 017190 0717406 000200 077%C6
008552/ APA2 017380 077%06 000400 077506
008562/ APRY 017580 017%06 000500 077506
004572/ APAR  0177%0 077406 001000 011402
0086027/ AFRS  0201%0 057406 001710 077402
008612/ AFPR6 000000 000000 017040 077006
004622/ APR7 000000 000000 117600 077506
Je8 REXT
001006\ 000 000
JOBD\ JOBF  10SIS  JCBWRK JOBJD2 JOBMIS CRUT M JOBWDB
001010/ 000000 105052 062806 000000 062%06 000000 062006 000000
F1J08
001302\ 032
F1JBDA
001306/ 020080
JOB1BL
0433627 000000 002700 010INO 011080 011600 012:%0 012700 018670
0%:k0z/ 016650 015180 016300 017280 000000 020040 €09¢c00 0CC000
ph:iez2/ 000000 000000 000000 000000 000000 ocooco €zei00 026270
ON3NuZz/ 034300 000000 GOOGOO 000000 000000 0CCCO0  0CCICO  05HTCO
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CL:522/ 000000 000000 00CCS0  CCCCeC  CCILIC (44 $34 44 S S S S a4
€biSLZ/ CO000D 000000 00CCOO OCSCCC 6LITI0 CCIlll €IICI5 CLIll5

Figure MUP-6.
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SHUTUP Progranm

1. Additional information in printout

RUN SSHUTUP
SHUTUP X07.0-1 RSTS v07.0-83 TIME SHARING

12:24 PM 22-Sep-78 1411t # Set-up Dialogue Phase PRRISEE
Type ‘ESC*® ('ALT') to any query to backup one (i) step
'OPSER' not running

Minutes until system shutdown (8-99) <S§? ]

12:24 P 22-Sep-78 IHEIRE Warning Message Phase HHEFES
Further LOGINs are now disabled

12:24 PM 22-Sep-768] 16180} Initial Job Killing Phase FiFfR}

12:24 P4 22-Sep-78| H11{11| Remove RTS/RES LIB Phase 11i11]

12:24 M 22-Sep-78| §040#) SWAP Flle Removal Phase #IRIF}

12:24 PH 22-Sep-78| HE1M0} Disk DISMOUNT Phase 1H§11}

12:24 P4 22-Sep-78]{ J11114 Final Shutdown Phase FER1E0

Please wait for system to re-boot itself

MUP-58 COMPANY CONFIDENTIAL
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PENAGEVENRT UTILITY FRTLEAV

[ ]

LOGIN Program

i. Hss a spawned entry point for use by the BUILD
package. -

MONEY Program
1. Reports accounts using more than 65535 bquks on
the public structure as > = 65535 in the “blocks
used” column.
i
DSKINT Program
1. Supports new disks. A
2. Reports the current PACKID and Pack Cluster Size if
disk already has a RSTS/E format.
REACT Program

1. Sets the protectlion code on ACCT.SYS to 128.

ODT Program

1. Supports large files

vJpP-~%9 COMPANY CCNFIDENTIAL
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PROGRAMS THAT USE DATA CACHING (IF ENABLED)

1. BATCH
2. ANALYS
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Monitor Internals

CONTENTS
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Map (PATCHS Module) V6C Change..ceceesovccncs MOHN-25
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Job Related StrUCLUIES....cccccssssssrsencsacsos MON-34
JOBCLK Table - V6C Change...ccescvcccncscccca MON-14
FCB List Table (FCBLST).ccccrecccccnsvscccnce MON-50
"Contorted” Buffer AJAreSS..ceecessececccccce MON-55
Unchanged JOB Data StructureS...ecceeccscccccss MON-62

Device Related StruCtUreS..,ccecercccccscovocncs MON-6S
New Handler IndexeS....c-coesevccssnssccccscses MON-65
New Driver IndexXeS....ccavevossevscsscccsoccs MON-65
Unit Count Tableée (UNTCNT) .ccecaeossssseccccccns MON-73
Unit Options Table (UNTOPT)eccoseccnascosncsns MON-75
Disk INOEX@S..seecssssosncssvssssnacssscncsscs MON-77
DSKMAP Table..ceveososccssososasanvescscccces MON-78
Device Name Table (DEVNAM} . siessccrccccscocee MON-81
Device Maximum Unit Number Table (DEVCNT).... MON-81]
Device Pointer Table (DEVPTR)..ceccoccccecccn MON-B85
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Device Table (DEVIBL) cevcceccccovcesvosvecses MON-88
Determining FIP Unit Numbers (FUN) for »- COURSE MAP
SYSteM.ceereasceoeannosnsorssresssnsssoccas MON=01

Interfacing with Monltor from User Mode......... MON-94

The Null (Disappearing} Run-Time System...... MON-10@ cac

Osta
Caching

Internaly

Exercise for MonItoOr..cesecevoeeoessoncsacscnass MON=104 Monitor

i Internsts

Feedback for Monltor....c.cevecesvececssonsoeees MON-154

uue Mup

Management
Utitity
Programs

:L4d

Backup

Programs
Soltware

and
ASTS/E V1.0

DIR

Specitications and
Directory Struetuce
Changes

SYS

System
Generstion
Procedures

OVR

Overview

of
RASTS/E V7.0
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RITE/E TAT UFOATE
waritor Internals

%)
.
.0
»
1.

Monltor Internals

INTRODUCTION

The RSTS/E monitor performs 3 multitude of
functions for 1ts users. These functions include:

Scheduling jobs to be run

Performing all device operations
Performing all flle related operations
Managing all resources on the system

- J- - 2N ]

In actuality, the monitor is responsible for the
harmony and security which RSTS/E users have come to
take for granted.

In this module you will learn about the changes to
the monitor in RSTS/E V7.8. These changes involve not
only the format of a RSTS/E monitor as It resides on
disk prior to system start up, but also the operational
and structural changes which affect all users during a
time-sharing session.

vo-l TIVFPENY CONFIDENTIAL
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This page Is for notes.

RSTS/E S45 upsase
Monltor Internals R

-y

FUTT/E Tal CPLATE
L AP RE-1

5 .%9r imternals

MONITOR MODULES

ﬁSTS

?BR

DSK

EMT

FIP

RSX

MCN~2 COMPANY CONFIDENTIAL

Q

Q000

Qo0oo

Data structures for monitor, device and
management

Non-disk interrupt routines

Some monitor code

Terminal driver routines
Minl SYSTAT routlnes

Disk interrupt routines
plsk driver code and error logging routlines

Monitor call handling routines

Resident library handling and mapping routines
Scheduling and swapping routines

Memory management routines

Directory handling routlines
File operation routines

FIP Eunction handling

SAT handling routines

RSX directive emulatfon routines

job

voN-1] COVPANY CCONFIDEXTIAL



OVR

oDT
o
DEFALT

-]

RSTS/E SAS UPZATE
Monitor Interna's

Routines not made permanently resident 4
SYSGEN P Y vring

Monitor ODT code

Default settings for the monitor

MON-4 COMPANY CONFIDENTIAL

DAl

BOTIL/IE SaT UFIRTE
Moriteor nterrnalc

MONITOR AS A SIL ON DISK

puring system generation the monitor modules are
assembled and 1llinked. Following this process the SILUS
progran {s run to convert the linked monitor Into a save
image library (SIL)}) format. It ts this SIL format which
makes asutopatching of the modules possible.

This sectlon covers the format and Information
contalned in a save image library,

v.ari-5 TOVPANY CONFIDENTIAL
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SITAL RSTS/E SAS UPIATe
Monlitor Interna:s

SIL Indew Dlack.

e a—— e e o——

TER ST8

DI 418

EMT 378

Fi¢ aT8

e —— ———— e —— o]

“DerFarLT STB

PSIT/E Tal URIRTE

Maonitor internals

Numbex of Modules n SiL

SiL Moduly IM:\'\’(‘ BL

Sl modude wy 32

»
*

Si. Nnodule u\ku‘ B

7 //////
s ///

X0@ check swnu of words ¢-772

Pigure MON-1. Monlitor on Disk (A Save Image Library)

MCN -6 COMPANY CONFIDENTIAL

“qiL” in RADSAE

1-15 noduete
wdvies, Eacks
entry 48 (ochal)
bytes in len%%.
773

774

776

Flgure MON-2, 1Index Block (Pirst Block in a SIL)

HON-T COvPANY COXNFIDENTIAL



RITS-E w3 upoace cesient RSTE/E S~S5 UPDATE
“onitor Iatermals Monitor Internals
se.Nam @
a The flrst {llegal address of a module is SE.SIZ
¥ plus SE.LOD
SE.IDN High limit Monftor SIL
& . 177776 RTS
Highest addcress Non-PIC LIB
Se. Bk L Highest address PIC LIB
SE.STB /73 Highest address SAV format SIL
SE.XFR Virtual transfer address of module
%€.STN ¢
Only SAV format SILs have transfer addresses,
SE.Lob 76 200001 means no transfer address
SE&. 912 -1¢ SE.S2ZD Size of module on disk in blocks
: For non-overlaid modules:
SE.XFR 22 SE.SZD = (SE.SIZ + 777)/19000
3€.320 i For overlald modules (LIBs and overlaid RTi1l
se. ove o A N programs in SAV format SILs}
S€. ovr 30 ' ~ SE.SZD > SE.SIZ
“Resorved . Ja SE.SID = @ ' SIL format of previous
(vush be gere) ad . RSTS/E releases
SE.OVB Block offset to module's overlay descriptors
BE. XXX 36 SE.OWN Number of overlay descriptors for module
SE.OVB} -9 Monitors and RTS'
SE.OVN
Figure MON-3, SIL Module Entry Format
Note
SE.NAMN Module name In RADSO
SE. IDN Module's ,IDENT In RADSO
SE.BLK Block offset to module within SIL v‘::{t;“;f:lean:h‘lcsh nsott"z:e:i‘aiad 1::;55 br):;:
1 Flrst module ususlly need overlay descriptors. Any module
8 A SAV format SIL , which starts on a non-1280 byte multiple
SE.5TB Block offset to module’s symbol table {e.g. INIT.5YS), which has data below
8 Module has no symbol table Its start (e.g. all RTI} programs), or
SE.STN Number of symbols in module's symbol table which is overlald (e.g. LIBs) require
0 Module has no symbol table overlay descriptors
SE.LOD Virtual address {nto which module 'loads’
Lowest address In the module's image
Low limit Monitor SIL )
Lovw limit RTS SE. XXX Reserved for SAV format SILs. Contents 'random’
lowest 1limit Non-PIC LIB to all but the RT11 emulator.
003391 PIC LIB .
030230 SAV format SIL and INIT.SYS
SE.SI? Virtual address 'stze' of module

MoN -8

COMPANY CONPIDENTIAL
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RSTS/E Sws UPDATE
Moni{tor Internals

SLkrnBA n RApsd

: p
(Must be unique omd non.zers) 2
Symbol's overlay dese. no. ¥
Symbol's value ¢
Figure MON-4. Symbol Table Entry Pormat
MON-190 COMPANY CONFIDENTIAL

1.

BLOCK NUMBER 00008

200/
020/
040/
960/
100/
120/
140/

169/

280/
220/
249/
269/
g8/
320/
340/
160/
100/
120/
440/
460/
580/
520/
540/
560/
600/
620/
649/
669/
700/
720/
740/
769/

+27S/E SwS UPDATE
ssnitar Internals

EXERCISE

Using the following octal dump of a SIL index block,

800012
000000
000000
120000
000000
120000
200000
120000
000000
120000
000000
120000

9000908

120000
poooee
002000
000000
140000
000000
001000
goooan
Q00000
goo0000
000080
000009
000000Q
602000
000000
0000820
8000080
200000
e00000

071614
140900
876732
021009
016093
gleoge
928534
017000
023370
0927000
071629
807002
855216
020000
060502
873000
957164
612528
014716
002000
000000
900000
0ep00e@
000000
800000
po000D

‘00ooes

600000
000000
pgoeeo
800000
000009

073308
000001
200000
gegeal
000000
809001
900009
pooeel
peea0e
peesel
000000

000081

000000
000001
000000
000001
000209
142522
004064
800001
000000
000000
000000
gpooee
9000090
p00000
000000
000030
900000
000000
000000
000009

140544 140122 0060001
008140 000000 000000
140544 140122 000141
000021 000000 000000
140544 1490122 000162
900010 000000 000000
140544 140122 800172
800017 900006 000000
148544 140122 000211
0930627 000000 000000
140544 140122 000240
000007 900000 800000
140443 131716 800247
090020 000000 000000
140544 140122 030267
000073 008000 0€0000
140544 140122 000362
800013 000000 030000
140544 140122 0001375
p00082 000080 000000
000009 090000 000000
090000 000000 000000
000008 800000 000000
geoegce 0000090 000000
089000 000000 60000C
000000 €00000 000000
p00000 080000 000000
950000 000000 0C0J00
000000 006000 29C000
000000 000000 230000
€060300 00C000 OC20C0
000000 DO0OOO 0OO0OCO

Figure MON-5.

¥or-3i coetany

800377
003000
000420
000000
000444
200000
000465
000000
€00506
000000
000531
000000
000552
000000
00€575
000000
000622
600900
000623
£00000
000000
000000
000900
oocoee
oocceo
00¢300
009000
0000c0
000000
goooce
ecooco
117416

002016
600000
002313
£00300
002070
000000
002037
802000
002222
800000
002041
800300
8c2255
000900
002474
000009
003003
900300
000001
099030
000300
90c200
003300
000000
0800€0
900003
£00009
000000
goocce
000003
00003
074064

TONFIDENTIAL
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R3TS/E SW3 uUPoact
Manitor Internals

How many modules are In the save fmage library?

D S m——

What 1s the name of the first module in the save
image library?

What is the module's .IDENT?

:2:! {s the module's block offget within the
?

What {s the module's STB block offset (in
octal)?

How many symbols are in the symbol table (in
octal)?

What {s the virtusl address Inte which this
module 'losds'?

What is the virtual. transfer address of this
module?

MON-12 COMPANY CONFIDENTIAL

2.

BLOCK NUMBER 00377

200/
020/
p49/
p60/
100/
120/
149/
160/
200/
220/
240/
260/
3eo/
320/
3408/
360/
400/
420/
440/
460/
500/
520/
540/
569/
600/
620/
640/
660/
700/
720/
740/
760/

RSTS/E SWS UPTATE

Manitor

Internals

Using the following octal dump of a module's synbol

table,

203237
906254
806254
006254
006254
806565
806601
097575
207716
987716
007716
207716
9183680
916363
810400
912263
812263
912484
812484
@12404
912404
912404
012404
812516
912525
812525
814474
014657
014663
914662
014663
214663

071640
p12404
021042
053665
075154
138272
1308272
871529
127670
130360
130474
131021
971671
107770
157569
124564
125721
127653
127662
127664
138272
130425
131315
073546
062246
962402
021042
131330
127670
130360
130474
131315

000000
000009
000000
000000
000000
eeoeqo
000080
009000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000800
000000
000000
00000
000000
000000
000003
809000
000000
0000089
000800
000000
000000
000000

00814
0006137
000171
000002
000103
000206
p906612
8eoess
-fol1900
000200
000002
801000
000046
600045
000043
17717177
000001
000202
000002
0008002
000130
900003
poov1o0
000133
000136
000134
000015
176356
000034
000034
000010
000060

p06254 012265
006254 015172
006254 024327
206254 962063
006456 021842
806571 1130272
006601 1363660
007716 127664
007716 130272
007716 130425
007716 130613
007716 131315
010363 076463
0186377 135600
810402 000000
812263 1251325
012404 127642
012404 127655
012404 127663
012404 127670
012404 1303690
012404 130613
012453 621042
012525 0237190
012525 062314
12762 045575
014574 074170
014663 127664
14663 130272
014663 130425
014663 130613
014734 042641

Flgure MON-6

-2

000090
8000080
000009
003200
006000
000000
000C00
6C0003
€0Ce00
000000
0cocot
000900
800C00
0000¢€0
00C200
0000090
0000C0
000300
p0oo00e
0000080
000000
€000C0
0000300
000600
acoeeo
£00209
00G300
060000
0pooo00
063303
0cda00
00sc0d

00e027
000001
0¢0022
300032
0Cd064
000606
8083024
0co776
000200
001¢90
000200
001000
000044
£06042
000041
177775
0¢0c0l
000002

000002 .

600002
000001
000017
000113
060135
€00137
00C034
050932
£0C049
eceor2
203046
0co014
000033

COVPANY CONFIZENTIAL



DIGITAL

4. What Is the name of
table?

RSTS/E S4s upsasy
Monltor Internals

the flrst symbol In the

o ———————

b. What Is the value of the symbol (fn octal)?

MON-14

COMPANY CONFIDENTIAL

trTr L TwE UPIRTE

Mom.tor lnternsls

FEEDBACK
Using the octal dump of a SIL Index block,
8. How many modules are in the save image library?

10. or 12 (octal)

b. What {3 the name of the first module in the save
image 1ibrary?

RSTS
c. What is the module's ,IDENT?

37.964

d. What f{s the module's block offset within the
SIL?

1

e, What 1s the module's STB block offset (in
octal)?

3717

€. How many symbols are in the symbol table (in
octal)?

2010

. What 1s the virtual address into which this
module 'loads'?

0
h. What 1s the virtual transfer address of this
module?
—_1

MeN-15 COvPANY CTONFIDENTIAL



ASTI/E fad Up2ae

Montltor Internsts

2. Uusing the octal dump of & module's symbol table,
2. What {s the name of the first symbol in the
table? . ‘
ABORT

b. What ,Is the valuert the symbol (in octal)?

14

- MON-16 COMPANY CONFIDENTIAL

LTTI/E CWT ZRTETE
L |

M- i%2r tnterrals

+HE RESIZENT MONITOR

ific monlitor SIL
. ctem start up image coples of spec

dultg ?ie loaded into memory and make up the ‘'resident
zznltor’. Each of these memory resident modules is called a
monitor 'phase’'.

woN-17 CO¥FANY CONFITENTIAL
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RSTS/E Sus spra~p
Monltor tntecnals

uemon.t SiL
| RsTs__| gSTs
| TER. TER,
| Do _| i i-18
| EMT | £ur
1P el 'FI0UY 4, 131
75&:51;* éi?;’d
Sl GO '” 5 .
oL L u:ﬂna. XM s
| Nse | NP
RoutertBl, N\ _[Roumee ()
QVR,
obT
DEFAT
Opfionally
load,

Flgure MON-7. Resident Monltor

HMON-18 COMPANY CONFIDENTIAL

Vldd

fsgoun

[ 2 1T I

Interrupt anda Trg
Vectora v

Low Hm

Monitor Bulfer Pool

¥ 1h Bulfen

Hiscdlaneouwa Code

“Big Tlo Rulars

General Q4w Memony

“Duvice Dake. Blocks

“Desice Deiver RA0 Seckions

Rlw Code Suchiens

‘Booh‘fap

Patch Svaws

Potets Map

Talles

j)'lw Tables

Driver lnltmvl “Dispud; Rw&«,

Honiker Code.

Driver Coda

Honitor Code.

RITI/E SWS UPDATE
¥3r1tsr Internals

1

._] o

Pigure MON-8. RSTS Phase

vOoN-19
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CIGITAL Ramiie St
BYNTE SAS UPZAT
TIE Sws uPIate BOTI/E CAG UPIRTE

Msnitor Interra.s it
¥snitor lnternals
idd
Date and Time Information .
/rac DATE Ve-1-1- ¢
. CGurrent Job Information TIME /002
%o - TIMELK _TIMeEC /98¢
Root of Memory Control List NEXT JoB 1 o6
/7780 (MeHLeTY) : To@DA t s
Systerm Defoult €15 Block. J0oF ¥l rara
/148 1
. TOoSTS /B
Tail of uu'non.s Control List Jo3WRK hd /ﬁ’z
VECL » IoR3IDA Y| /o265
/2 eRRery Receiver 1D Block So0Rrs V| sdaa
ve T e A ST NS cromn NONNNNNNNY 20
un-Toke Sustem | - AN SN NTeewre N\N\NNN\NY /gae

/360 Block.
FiP Job Information

FPigure MON-108. Monitor Low Memory Area

Uonitor Stacle
/736 DATE Today's date in Internal form
' TIME Current time in internal form
Fie STAcK ) TIMSEC Seconds to next minute
Adep . TIMCLK  Ticks to next second
Jos Job running now
NEXT Next job to rum
Figure MON-9, Low Memory (FPixed Locations) JOBDA Polnter to current job data block (JDB)
JOBF Pointer to current job flags (JDB € JDFLAG)
10STS Pointer to current 1/0 status (JDB € JDIOST)
JOBWRK Pointer to job's work block {WRK)

JoBJD2 Pointer to job's second job data block (JD32)
JOBRTS . Pointer to job's run-time system block (RTS)

CPUTIM Polnter to current CPU time bucket (2 J2TICK)
JOBWDB Pointer to job's window descriptor block («DB
8 W.WIN])

*Filled fn by the scheduler

MOY-20 CO4PAMY COMFIDENTIAL NPT Aoy ARuETSENTTA
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wAide - Ve

RS573/% Sw3 upoasg
Monitor Inter~s.s

K.LINK = &b /a%e
R.NANE (..o R8X) /352
ALY
R.DEXT w & V7 [ 7A
M.PPRY B /2A5%
M.PNXT @ /25,
M.T3IX ¢ /254
M.CTRL  LCX  |Msize @ /256
M.PHYA @ VALY 4
E.DATA D /262
L 736k
R.FILE & T
g /274
R.ONT /a7a
R.MSIZ =4 | €.81xe (Swenax) 7aAL
R.FLAG ld /27

Figure MON-11. WNull Run-time System Descriptor Blogk

R.LINK
R.NAME
R.DEXT
M.PPRY)
M.PNXT
M.TSIZ
M.SIZ
M.CTRL
M.PHYA
R.DATA
R.FILE
R.CNT
R.SIZE
R.MSIZ
R.FLAG

No pointer to next RTS
...RSX in RADSO
No default extension

No previous or next pointers In MEMLST
No total slze’

No RTS size

Always locked in memory

No physlical address

Nothing on disk

Nothing In UFD

Access and residency counts
SWPMAX filled In by INIT
Minimum legal job slze

No flags

MOM-22 COMPANY CONFIDENTIAL

wiscellaneous Code

o° 11/68 'MED' code

o Unlbus Memory Parity Code
o Unibus Window Mapping Code
o Asynchronous FIP code

o Reslident Library Subroutines

MON-2)
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AL Lilate

LA
Lor inter-sa

Devtea Table (Devral)

Job Tabte (SonTel)

ek Bintus Tokle (IBSTAY)

Jao Waik Tebla (ITBWAW

e 4w 273 Lat (RTSLATY
Sy 4y us itk (LiBLD)
Bhr, by Qecmiver 10 Lst (SnOLLY)

J06 AP Fime Tele  (30@cen)

Drive Sahw Table and
Time out Talele  (mnured)

Ln%icu_l Vome Table (Locwawd)

Drive Buaue Cocts Takig

Prive Ophmication lable

Unit Count Table C(Urtent)

Cluster €ake Deviea Custersiee
Taltt (Qrnraz) | Table (Develw)

eteay Comnt
“Takts (DHTERALY

Pex, Uustersice
Yabte, {unTeLUY

ves for L1l

Jokete. (unTiia)

FATCH Map (PATCHS Module) - V6C change
o B8it map for mandatory snd optional patches
o Sixteen words long l

o Bit 'turned on® when patch is Installed

i b tos List (Fcmisr)
Unit Ophany Table] Owning Job Takle
CUNTOPT) (UNTBWN)
Legcad Dew Pee Table  (1arrma)
Larqest Pen Tabia Convensd)
Starting FON (L34)  (SATSTL)
Shrkng EAN LS (SRTSIM)
Count of Tree Blocks (LIA) (SeTCTL)
Count of Feve Biock (M) ($ATCIN)

Figure MON~12. General R/W Memory

MeN -2 COMPANY CONFIDESTIAL w26
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DICITAL RSTSA L Sas _piaey v eaa FLTO/E Ten UPLRETE
Monltor fncer~als - ronitcr Internals

\-_________N,——————————-___,/l¢
$43473: oFALr -g?::::a’ G some Rt
iisgs::
Retecued Qe I!o driver usoge
$42p7: l-'meucet-.ﬁduru bulfers 4o systom process

Figure MON-14. Level 3 Queue Bit Assignments (LJIQUE)

Figure MON-13. PATCHS Module Layout

$8301 (4 words) Monitor patches 3.1.1 through 3.1.64

$$303 (4 words) Terminal service patches
3.3.1 through 3.3.64

§8305 {4 words) FPlle processor patches
3.5.1 through 3.5.64

$5387 (4 words) Device driver patches
3.7.1 through 3.7.64

- o (TIoCUTIAL
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R37TS e fal

JRlase
Monltor Inter=als

1 m&ﬁ& PR |

L (resecved)

l‘
anmiR - 3Onu a second W"l

Rener secuiey

Oeatne. Disk caching compled.en

(reserved)

LQGG‘UV - Unstall b:a‘buﬂ:u- waits

Lovue -Unstall uni ing Tegi
v m_sgl unibus mapping Tegister

- QSware . Swep completion
Lame. FiP complebionfoontinue
L (feserved)

“ GN3P- NSP Cemplelion feontave,

Larie. User dist. fle 1fo tomplefion
Lobune . Force @ jpo not o be “3o8”
LQsRine - Run the memery mosaqer

L 03CHeD - Sthedute the scheduler

L Qrores - Yorre a?b net o e, “Jos8”

Figure MON-15, Level 3 Queue Bit Asslgnients {t.aque2)

MCN-29 CCMPANY CONFIZENTIAL

RSTS/E SW3 UPTATE
Monitor Internals

R.UNK )
R.NAME a
o '
L.PPN ¢
R.MCTL /0
/2

4

| R.ksiz. A

M. PUYA r
K. DATA Ja
, a4
R.FiLE a6
I

R.enT 3a
L.PROT | L.ST™AT 34
R.FLAG Je

Plgure MON-16. Resident Library Description Block (LIB)

R.LINK
R.NAME
L.PPN
R.MCTL
R.KSIZ
M. PHYA

R.DATA
R.FILE
R.CNT

L.STAT

L.PROT
R.FLAG

Pointer to next resident library
Resident library name In RADSO
Resident llbrary's ownlng PPN
Memory control ares

Resident library size In K words
Physical address of start of library
divided by 100 (octal)

FUN and EBN of file data (i.e. the
library) ’
Name entry offset (/2) and FfBN of
UFD for file

Attach and map counts

Library's status

Library's protection code

Resident library flags

TI™PANY ZIONFIZENTIAL



RSTS/E Sw3 ;pca=yq
Monltor I-ver~a:4

(resecved)

L3.u8 - Resident libmiy block,

Figure MON-17. Flag Bits (L.STAT)
PRTIPH AP T | l

8
| l vaned
vavied

‘.n.lv\ - Oniy § viwr aftewed

"t - Wap reident Ghrary vead fuoribe

#2000 - Dan§ &ver Toq this eviilent Gbeeny

P29 - Untonditonat Amssal on gelt

? ok

L-u.s-.. Wy el adares

l vnaed

FPigure MON-18. Resldent Library Flags (R.FLAG)

MGN-10 COMPAMY CONFISENTIAL

RSTS/E SWS UPDATE
Monitor Internals

L9

.

LigLstT (Menitor Tables I © QTSLST+:2.)

Lié usg

p

Figure NMON-19. Monitor Tracking of 'Added’ Resldent

Librarles
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= M Udlacy
Manlsse Intéray:y

System Wide Logical Name Entries
0 Each entry requires S words

kotiical Lame (RADSE)

evice LVama (ASCH)
CFloa) | Unik

PeN

cCaNnks

Figure MON-20

MON-32 COMPANY CONFIDENTIAL

RSTS/E SAS UPTATE
Monitor Internals

o System wide logical name table
o Each entry requires 5 words
LOGHA ( P
AL Vame Thek. logical assiqument Deior
-1 JTuat o explicat ow%\m ¥
2
NN
! Ona '.n‘rq' \
each o
Can d dists
Ak, \\\\\\
L\\
Logsysy LB Radsd
v 5y Default LB: assignment af stort Uf)
¢ | o (Uungad by explicit assignmant
(1.1 At et B !
Eiﬁhun uﬁda(bﬁcql
Sysqen oplion
7
-4
Pigqure MON-21. Logica

®Oi-23

1 Name Table (LOGNAM}
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RITS e twi upsase cemsoaL RSTS/E SWS UPDATE
Monltor Interrals . Monitor Internals

| Jolod ¢
JOB RELATED STRUCTURES AANE T AN AN AR
JOBCLK Table -- V6C Change SoPosT | IolosT #

: IDWoRK (A

o :g::ndgable of sleep time for each Jjob 1in JDI 0GR /%

o Llength is job maximum + 1 Sl k\\\JD:LGa\\X\ /4

o Indexed by job number times 2 JDRTS o4

IDRESA /G

IDMeTL g

i A2

ad

| JosIzE A

L]

Joeess 32

3IpRRsT JIpPRI 3¢

3JosSwae JOSM J6

Figure MON-22. Job Data Block #1 (JDB)

Jpios pointer to the 1/0 block (IOB)

JDFLG Job status flags

JDIOST 1/0 status for job, error codes
JDPOST Index for bit pattern to post

JDWORK Pointer to job work block (WRK}

JnJjoB2 Pointer to job data block extension (JDB2)
JOFLG2 More job status flags

JDSIZM  Slze for job to be on next residency
JDRTS Pointer to run-time system block (RTS)
JDRESQ  Job's residency quantum

JDOMCTL  Job's memory control

JDRESB L3QUE bits to set on residency

JOPRI Job's priority (-128. < = 127.)

JDBRST Job's runnable burst

JO31ZM  Job's private memory maximum

JTSAAP  Job's swap paraneter

MON-14 COMPANY CONFIDENTIAL . wop- 2% SOvFINY CONFIZENTIAL



2i3:7AL RASTSE Jad JAZaTt
Monitot Intezr=ain
'Alli.lnltlnlm\k_”
lﬂ'fa!!'- Toreear R portin
sk T e poskiog

Lan. Post Wha 2o stuTus (mr0tr) and
h&‘w&
TPLSYP. Lt Rax emulkion cakch gob ?oo‘iﬂq'

Trez - "¢ hyped by user

Tedes . 2 quick "e's hyped by uter

Lyerer. Fop execphon AST needed

L ITCo - ﬁftinq 80\: {ne ifo rede)

Trecne. Keda the 2o condition

ljﬂpv- qumnt privileses possible

Lyprre. Sacafrestore ASyne FPP eontexnt

7&!&« - Jsb has purmenent pri v's

L:uu .ot has temporary priv’s ackve

[-rrmrg. Job s not yet |OOﬂcd "

{Jrom- Jeb ean exceed its private mmon.s max

l]‘n.ou.- oo is not iv be Sweapped

l:ts'u. « Spetial eandibien (check, 3I0FLG2)

Plgure MOK-23, Job Plag Assignments (JDPLG)
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[l I

. AN ._:...;_._;_,_AXX\\Ip

TEQUN - fun wku‘

l.::sﬂm- s¢ shace. overflow

LSFSNN - ?ua.p ercec Qr &nb

lﬂxu.a- i Yhe &b‘s '\mm:d.id«d.‘

Lxrmu.-\t‘\\ his &b‘b alter cleanup

Flgure MON-24. Job Flag Assignments {

wo-3T

' l::cnx-?mmh e eortest

sreery. Farity Gt

l- Fseswee, - Run.fme sqstuw/asadm& \ibrnn.\ swap (1ead) .
ecrror

JDPLG2) -- V6C change

CoWPLNY TIONFPITENTIAL



RSTS/E Sus Upra-e
Monltor Incer=a'y

TJATICK @
Jaceu ' R
JacoN 4
Jaker A
JaDEY - /@
JacrPuM | Jaker™m /2
TaNAME ¥
7¢
JaDRTS ¢
JAMPTR a2
JaPPTR ad
JaPCNT 3¢
Japen - SP
JIUFDR 32
AN\ Jawere \NRNTKKKYY oy
AN Y VY NTaePol RRRNNNSNNY oe

J2TICK
J2cpu
J2CON
J2KCT
J2DEV
J2KCTH
J2CPUM
J2ZNAME
(2 words)
J2DRTS
JIMPTR
J2PPTR
J2PCNT
J2PPN
J2UfFDR
J24PTR

J2cput

Figure MON-25. Job Data Block §2 (JDB2)

Number of clock ticks unconverted

CPU time collected for the job '
Connect time collected for the job
Kilo-core-ticks collected for the job

Device time collected for the job

MSB of Kilo-core-ticks collected for the job
MSB of CPU time collected for the job

Job's program name

Pointer to default run-time system for the job
Pointer to job's recelver ID block (SND)

Large data posting pointer

Large data posting count

Job's project programmer number

Retrieval pointer to job's system disk UFD
Pointer to job's window descriptor block {WDB @
W.WINI) R

Incremental CPU time calculation bucket

ey -18 COMPANY CONFITYNTIAL

S4=TS S$IDX é
<Y UNT .5%°PT 2
st sz 4.
SENYB G
s4tve 14
SHFLG | si$cus /2
SPUEND 14
: /6
S4WND -l
<2
24
2¢
38
Ja2
A4
[ A

S$IDX
S$STS
SSPT
SSUNT
§$s512
SSNVB
SSEVB
SSCLUsS
SSFILG
SSUFND

SSWND

Figure MON-26. Small Control Block (SCB)

Driver Index

Status bits for file

Pending transfer count

FIP unit number

Slze of flle

Next virtual block to read/write
First virtual block in window
File Cluster size -1

SCB flag bits

Name enzry offset (divided by 2) and FBN of UFD
block

Current retrieval window and flags

LA X 1) TIUMERANY TONFIZENTIAL



“onitor Interny. s

Lll:l:li,,

DonEs - Non-Rle shruchured

DoRro- User may net read

Dbwia - User Moay rot turite

L seduep - Fle is open fior update

Lsedere- Rie is tbnﬁq&uu.s

-SCHLEK - Current block is locked

Lsegurp- Rle is o urp

LSe4use - This user has Write Privileqe

Pigure MON-27. S$STS

MON-43 COMPANY CONFIJENTIAL

AT E W crreve

L I F
}-5C$LLK -Ve. of blocks of
Cuuerent block lotk
LSQ#RQ.- fle open 'reod rc%mmluu'

L sedext -“the SeBis am extended Sca

-scim.w-u?dm,i‘a\csm ond dote of last aceess

Pigure MON-28, SSFLG

LACIEE 3 TIMIRNY TINFITENTIAL



FISITAL RSTS/E Sws uptaze .. PTILIE TaT URPIRETE

Monltor Inter-=als s, AR
| | . TJoBTIBL
2 ] a ' 2 1 . ;41 ' . —[
l ’ kﬂtlfd!w
SC*sPI’-E\t .b e in ) _ Sebo e 22
e Updete | | i
sednex - Alwaus do a real .
extend
LSQ*Q“E‘ E‘Q & Rf ugar
M%in ' |
LSQ‘QSQ-U&! m&*\dm pocingis ' o o0 e ¢ {30 o8
Se% al - T
ol ing
Pigure MON-29. SS$WND - flags ]
| '
L Sce sen sca

FPigure MON-38. Monitor Tracking of Filles Opened
{Small Flle System)

° Write access and update information is kept on disk
in the directory.
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RETI'E WS AT : -
wenis mbarman et #5TS/T $A3 UPDATE
WRitor nternacs TraiTAL vsnitar Internals
FSLINK &
FeFEiD 2
F8PPN o
FENANM s
¢ | T P B | T T I | _]?s
/2 \
F:PQOT Fzsmr ¢ vS.ouT - Wle it out of saT
FSRLNT FIACNT /6
TdwEND 20 vs.rie - Gia is 'Placad’
e t out
i \ ve.war- Write ozerns kas bsw qiven
FS$UFND '?‘l L Lok on disk) %
26 .
vs. uPp. Rle openn o Tode
FesizM | ¥FsunT Y T (nab ondisd
13- 317 4 5 3a Lug,uu- e Rle g&erdlru‘ allewed (Qﬁﬂ“%ﬁub
F4cLvs 3¢ '
Fswep Jo l.us.pgx,- Vo delebe v tonovne allowed,
Lvs.u:o - Budey in oa LED hype
Figure MON-31. Pile Control Block (FCB) ’
Lus.ver - Wle mackad Qe deletion
FSLINK  Polnter to next FCB on this FIP unit ’ '
ESFID Flle ID of file {1link within UFD/MFD)
FSpeN PPN of file " Figure MON-32. Status Byte (FPSSTAT)
FSNAM File name and extension in RADS@
ESSTAT Status byte
FSPROT Protection code :
FSACNT  Access count for normal/update opens
FSRCNT Access count for read regardless opens
FSWAFND FOB of flrst retrleval entry
FSUFND  F38 of name entry
FSUNT FIP unit nunmber
FSSIZM File size MSB {(number of FBN's 1f NFS)
FSSI2L File slze LSB .
FSCLUS  Flle clustersize (WSFCB points here)
FSWCY Polnter to flrst WCB open on this flle
M- 44 COMPANY CONFIDENTIAL
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LrerTac RSTS/E S48 Upiase cioieas 1vTE/% Tal UPSRTE

Monltor Internals T Taniter inzernals
w4sts w3ipx @
werLag wIsno Ped
T wePT o

‘ WHINVYBL /3
t
{ ll']'l[’ﬂ whree /8
» wWHREN /2
uttﬂ:‘ﬁnd§VVh¢Pa1un1}ounu~ wiwes 7¢
UPwPo - Write probect oqalrat owner i WINKT /e
B
. UPRPo - Ceod Protect aqaingt 4foup a3
LuP wee - wrike, potect m\u}mﬁ %ﬁu? ’ Ll)i i a#
) . : ac
Lur € - Rend probect aqoirat woertd Jé
Lue, +pw- Write, prokect agqumt werld af(
. . 3
Lureon. Executable (e Se

LurPRi- Clear andeete, Privileqed ( exentatote fle :
Figure MON-34. Window Control Bleck (WCB)

Figure MON-33, Protection Code (F$PROT)
WSIDX Driver index
WS$STS Status bits for file
W$JIBNO Job number *2 of owner
WSFLAG  WCB flag bits
wseT Pending transfer count
WSNVBM Next virtuval block to read/write MSB (FBN If NFS)
WSNVBL Next virtual block to read/write LSB
WSFCB Polnter to FCB For file @ FSCLUS

¢+ WSREN Retrieval entry number of current window
WSwee Polnter to next WCB open on same FCB + flag bits
WSHXT FBB of next window
WSAND Current retrieval window

MCN-45 CCMPANY COMFIZENTIAL vipiog? CowituY ConFInENeAL



STt RITA £ i URInte

Monitor Aatet~eia

N NP I S

', $
PONES - Mon-ﬂc atruchored,
PHRLE - User may not read file.

Dhwre - User mutv\d: write fle

Luelwo- Rle s open Cor update

Lwdm. r{PRTY eon“%unoi

|-‘lnchu. . Ythe current block. is locked,

Lwedurp - Rle is a LUFD

Lweqvse “Ns vser os,t write pa{u%\q;s

Figure MON-35., Status Bits (W$STS)

MON-48 COMPANY COMFIDENTIAL

W TUUE TAT CIPTETE

. vo,r1t0t lnternals

lwdux-vaunb.f o biocks of currert Block lock,

mc{m-‘t’m wed is on extended WO

. Luedouw - Update Ble sice ond date of lost write

L wednre. Von-Rle shruchuced n cluster mode

Figure MON-36. WCB Flag Bits (WSFLAG)

. l ¢
wedee - Rle epen ' read reopediess’
wedspu-Ble opea in 2pueal updabe made

wcim-ﬂlum‘s do o ceal extend

Lwedens - Fle is open e vsee dara maw}

Lwedesa - User data eaztecy 18 u%m»l".l'

Figure MON-37. Flag Bits @ WSWCB

T ToMPRNY TINFIZENTIAL



SI3ITAL R3TS/7¢ Sws -,
Monltor Inter-s’s

FCB List Table (FCBLST)

1

Word table of pointers to FCBs

0 One entry for every disk unit on the system
[ Indexed by FIP unit number (FUN) *2

-]

MON-59 COMPANY CONFIDENTIAL

ve
W
»e
]
»
e

FL.T0/E TAS UPDATE
varitor Internals

Ecpst (Heniber Tabley part a)

Fon aa
F Fte Fes Fce e
> ere ——q
(Ate [)) (e D (A d . (Cie ®)
wes wes v wes Y ues & wes
(Job €) (3w %) (Jeu )

Figure MON-38., Monitor Tracking of Files Opened
(Large File System}

0 Write access and update information kept in FCB @
FSSTAT, not in directory on disk

veNa%l TOVPRENY TINTIZENTIAL



RSTS/E sws pzate mis mege
Moalisr Internals RETT/E TS UPIRTE

Manitor Internals

S. LINK ¢
S.RLp 2
o
(A
S.00837 - 3.38No /¢ AN\ PR RO BT l¢
reserved NS ACCS\\AWWNYY 72 l
S, BMAY Y’ sace - Atlow lotal Senders
D.MCNT vor: I S.MHAX ;‘¢ SA.PRY- Mlow er\ht privileqed loca) senders
5. T
l <22 SANET - Allsw nehwork tendes
o ENT S.LMAX )
> -] LL!!T :‘(’, LSA.31M « Nehwork, Single message mode
- ug 1]
Resecved . Ja
‘\o( .‘3’; L resesved
Nebworts Je ]
Figure MON-39. Receiver ID Block (RIB) -38.x0F - Further lotal sends are “xorze»
S.LINK Link to next block FPigure MON-48. Access Control (S.ACCS)
S.RCID Recefver ID in ASCII
§.J8M0  Job number times two
§.0BJT Object type (networks)
S.ACCS Access control
S.BMAX  Buffer maximum In bytes
S.MMAX  Message maximum
S.MCNT Messaqge count
S.MLST  Message list root/tall polnters
S.LMAX Ltink maximum
S, LCNT Link count
S.LLST Link 1ist root/tail pointers
MON-52 COMPANY CONFIDENTIAL
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. - ©a3 UPCATE
JiTaL _ RSTS/E S45 UPSATL si3iIAL manstor Internals
Monitor fntienals ) ’

econtorted” Buffer Address
1f low five bits are zero then a small buffer

“PSL'NK ) eft seven
PEBUED g ° llaft's‘"somtg:;: la::r:ls:s ::: :Oe:nu:gtated et

PHSNDR [ Peryee ¢
pHseen ¢
(vesecrved). 18
P$OREM /2
PHPARM 7
/6
2
a2
] ad
26
. 3o
J2
3¢
Jé

Pigure MON~41l. Pending Message Block {PMD)

PSLINK  Link to next block

PSBUFA  “Contorted” buffer address ({pointer to buffer
contalning message data)

PSTYPE  Message type code (DECNET/E)

PSSNDR  Job number times tws of sender

PSSPPN  Project Programmer number of sender

PSBREM  Number of bytes remaining in data message

PSPARM (26 bytes) Parameters

wo-tS coeraNt TONFITERTIAL
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Sr3ITAL ARTS/E JWS cpcace
Monitor Internsls

(Number of bytes)
( offset v data +4)

- data messaqe -

W-—W

Figure MON-42, Buffer Containing Message (Long Messages
Only)
{number of bytes) Length of data message

{offset to data + 4) Pointer to next character to be
“recelved”

MON-55 COMPANY CONFIDENTIAL

-u: LoTI.E CAR URIRTE
R vonitar fnternals
Lowcom (lemﬁonu)
/806 NEXT | Jo8
s JOBDA
/Br2 JobF
/v Iosrs
/ée IBwWe
/B82P Jos3IDX
L JbBa.
4 RI®
L Pup PuD +_PuMD
§ ¢
3
) Lie
Uesaaqe Uersaqe fsage
‘1 ’2 “l.l

Figure MON-43. Monltor Tracking of Message
Send/Receive for “JOB”
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B3TE/E CwW3 YPLRTE

DISITAL . ews - erens
N RSTS/T F48 03aze piTRS Monitor internais

Monltor Intetnala

W. LINK. @
w. ALISB 2 W.LANK ¢
¢ (Address window # 3) 2
1~ d
/@ 6
12 /@
W INg - s . /2.
/6 ' (Address window #%) 1o
ag /6
A2 aF
24 - 2a
w.1N2 - 7 ' ' 3¢
| e (Address window #5) ac
Ja 3¢
Jé Ja
Je J¢
A

rPigure MON-44, Window Descriptor Block (WDB) .
Flgure MON-45, Window Descriptor Block #2 (WDB)

W.LINK Link to next WDB @ offset + 2
W.ALIB Addresses of LIB blocks for attached

libraries [ Exists only If more than two APRs are mapplng a
W.INL Address window #1 resident library (or librarles)

W.IN2 " Address window §2

LT THOVERNY CINFIDENTIAL
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CiGITal

RSTS/E S43 UPZaTE
Monltor Internals

)

(Address window &)

(Rddress window HBT)

Pigure MON-46, Window Descriptor Block #3 (WDB)

Exists only If more than flve APRs are mapping a

resident library (or librarles)

MON-60

COMPANY CONFIDENTIAL

WENSTS |~ WENAPR

WINSIL

wenNue

WHNOFF

wd NOYT

WSNAPR
IWSNSTS
WENSIZ
WSNLIB
WSNOFF
WSNBYT

Figure MON-47.

Window base APR ({1-7)

Window status

Window size/1080
Pointer to library polnter in W.ALIB
Map offset/180 into llbrary

Map length in bytes

.

\_______\,-—-\.—/l

[-Eiscrucd

wsiNaP~ Windows is Mopped

Flgure MON-48.

Address Windows

wstwer. Write astss desired

Flag Bits (WSNSTS)

vouer]

CovPrnNyY TINFIZENTIAL
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Tables

JOBTBL
JBSTAT
JBWAIT
JSBTBL

Unchanged JOB Data Structures

MON-62

AST3/E SWS UpoaTe
Monltor Internsls

Blocks

RTS
PMD
108
WRK

MEMLST Sub block

COMPANY

CONPIDENTIAL

.
.
(A
.o
.
»
I

RSTS/E Sn3 YPIATE
vYonitor Internals

.y

Pigure MON-49.

v -

JORTE JBwArT Joss
b
ne.
L F->
[
- + ID8
RIS Joea wen 4 108
Current
RTS -
L L
jrie wpe o) B o WCB o8
Private
Defauntt
RYS
. Pud FuD wre
Pud L Pun Sy,
. wre
uc»a‘. Uessage
[ B9

Jeb St{ucture
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V(LI
/0/6
/ser2
/ey
/86
/034
/922
702y
/836

RSTS-E sws Cpiase
Monltor fnternyiy

Lowesn (Rred locakions)

NEXT

Jue

JOBDA

Joor

Tosrs

Jotwex

Jop3iba

JOLRTY e

Coruning

Jos Wb

wpa

Josa. P WK Joé

Rrs

Plgure MON-S§,

Monitor Tracking of *308*

MON-R COMPANY CONFIDENTIAL

DEVICE RELATED STRUCTURES

Hew Handler Indexes

PETE/E TR UPINTE
“3nitor Internals

36 * DT2HND
40 KMCHND
42 IBMHND

DECtape I1
KMC11 Mlcroprocessor

IBM Interconnect

New Driver Indexes

o Values dynamically assigne@ at SYSGEN

IDX.MS
1DX.DD

IDX.XK

TS84 Magtape
TUS8 DECtape II

KMC11 Microprocessor

LA N o]

ey
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RSTS/E S48 Upcaty
Monitor laterasta

Device. | Aturnate] D08 Sice | Comivel € | Bubter | Chesk bedore [ Haadles Untbos

Yame | Voma Cbytes) nleruphble | Qusta, Sucse fap eairies
({:) T fuacies) Yes Yes -

WL - g Ve d Vo =

e - 12, Yes Yes -

[A] - FA Vo = Ne -

X - 4e. Ues - Yes -

LP - 22, Yes 9. Ve -

oe. x 16, Yes i¢. ) ind

a4 - o, Yes 14. Vo -

(4.5 - 1. Yes - (M) -

< CR, 1. Yes - Ne -

uyv - 3%. Mo - Ve Yes

uy ur 3% [\1Y - Vo Yes

us | ur 98, e - b Yes !
DT - 33, | $73 - Ve -
Dx DYy ar. Ne - No Yes
DD - 24, Ne - Ne -

Pilgure MON-51.

Device Information

MON-66

COMPANY CQVF!DE%?!AL

™"

ve
e
e

o

| Re‘uireol.

DDIDX
DDSTS
DDJBNO
DDUNT
DDTIME
DDCNT
DDFLAG
DDBUFC
DDHORZ
DDHORC

LN\ PDSTS AW\

DDibX

DDUNT

“poIBNO

DDTIME

DDENT

“DDFLAG

“DbBuFe

DpMoRe

| DpHoRz

e i gy

g S

r—ne,

r

Pigure MON-S52. Device Data Block (DDB)

Driver index
Status and access

control

Owner job number times 2 (@ if free)

Device unit number
Time assigned or i

nited

Init count and assignment control

Device dependent €
Buffer chain contr
Horlzontal positio
Characters per 1lin

TR A

lags

ol area
n

e +1
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RITI L w3 S¥iate
bR R £-T 4 nter=a, s

Coawiaw [ g

doro- Read lock Re devies if set

[ [ [Mruo- Ounership equires privi

Dowro- Write lock for deviee 1 set

Loower. Nehwert devica

- (ﬂm ed

L DpAvx - Desice asaipts bridqe Connechons .

L DOAVAA - Bridqe tonnecHon is fckve

LDDSTAT- Internal shamis, Cleared by “Close”

Figure MOM-53, * Status and Access Control (DDSTS)
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FOTE/C TAZ UPILTE
Yonitor internais

’ \. Resecved

'DDCbN&.M(u. is the conssle device

Lbbuni - Device. assigned for whlihy Sequence

LDDASN - Denvice mssi%ned ‘Uhrou.cﬁ‘. Commaond

Pigure MON-54. Init Count and Assignment Control
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tes

AITI ¢ Awl Pty
¥Initor (vternals

RSTS/E SAS UPDATES
Monitor Internals

‘BBDOFF | Besrs P
BBGIRA 2
BOASND p.
BBAUNT | BabunT ¢
. BBVSTA /a2
BRDINT 2
BIDAPS /6
A
22
' 24
fsaserucck_ . K72

3¢

32

Y

36

Figure MON-55, Device Driver to Auxlllity Processor

BBSTS

BBDOFF
BBGIRB
BBASND
BBAAPS
BBDUNT
BBAUNT
BBDSTA
BSDINT

BBDAPS

Bridge Block (BB)

Status

Data offset within data buffer

Pointer to "GET 1IRB/dats buffer”
subroutine -

Polnter to “SEND IRB/data buffer"
subroutine

Polinter to PARS value for above two
subroutines

Device's control unit number

Auxiliary's control unit number

Polnter to "status change" entry In
device driver .

Pointer to “iInterrupt® entry {in device
drliver

Pointer to PAR5 value for above two entry
polints

MCN-TQ COMPANY CONFIDENTIAL

[CBFUN. ¢
|IRBSTA 2
IRBLZM | 1RBCHN 4
IRPASL A
(RBMOD /8
1e8con /2
I1RBNXT s
1RBBFL /6
‘ |REMMU B
128512 2
1RBDPT ¢
IRBFPT 26
\RBEPT I
2
Resexved. 3¢
' J6

Figure MON-56.

IRBFUN Function code and its modifier

IRBSTA Status

IRBCHN Channel number

IRB18M MSB of 18-bit unibus address
within buffer

IRBI1SL LSB of 18-bit unlbus address of data
within buffer

IRBMOD Data modifier

IRBCON Contorted address of data buffer

IRBNXT ' Link to next IRB (i1f chained)

IRBBFL Byte size of data within data buffer

IRBMMY MMU address of whole data buffer

IRBSIZ Byte size of whole data bulfer

IRBDPT

IRBEPT

LA AR CO%PANY CONFIDENTIAL

Interprocess Request Block (IRB)

Virtual (through PARS) done pointer
IABFPT Virtual (through PARS) fill pol?ter
virtual (through PARS} empty pointer



PRI RSTS°E 3 oPoaTe
Monltor [azeraa:s it Leecf mAT o lETRTE
¥oeit2r Internals
unit Count Table (UNTCNT)
‘o Word table of device flags and open counts
\)arne. b . ‘\g'ﬁun . o g;;u:‘ntry for each disk unit configured on the
UNTCNT Device -“no‘ﬁ and Open Coun'y o Address returned in Monitor Tables I
“Devewy TDevice duster size -byle toble
CLVUERC Cluster ratio (Pes/pes) - byte table
ot Doicwy + L
UNTCLY : “Pock. cluster size - byle table
UNTEREZ. Error Count - yte table of
UNTCLY 4 4,
UNTLIB S*ur%nq e for (1,21 UFDs
UNTSI12 Unit size i Dy
UNTowN Omn'\ne\ .b°‘° number- byte Yable
UNToPT “Disk status bits -byte toble
ak Untowd 4+ 4
HID#xx Massbus 1b

Pigure MON-57. Tables Indexed by PUN %2
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J131TAL RSTS/E Sus TP2ATL
Monltor Inserny:,

l-uc.cm ~ Open (0Lee38) Count

bmov- Link f» hp

LUC.NLO = Mounted write locked

l.ug,m_.,; - Date of last write.

va.nEs - Mounted non-Gle shudlivned
Lue.tee = Unit is locked.

Luc.m- Mounted private,

L UE.MNT = Unit is not rounted.

Plgure MON-58. Unit Count Table (UNTCNT) Status Bits
~ V6C Change

MON-T74 COMPANY CONFIDESTIAL

.....

Unit Optlions Table (UNTOPT)

(-]
L]
o

Byte table -

One entry for each disk unit configured on system
Located at job owning table (UNTOWN) + 1

L e A
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BRSSP

L3 A\\\\rL\\\\{ 11 3

PR Ja

R5T5/8 a3 2pzave .
P —r g mge

Monletor Internats vereey FLTT L TaI UtIatt

. vomitar tnier-als

c:8% Indexes

' : ! o Used internally b§ disk subsystem
) Dynamically assigned at sysgen time

Figure MON-59,

Luc.w,;- Write cheek ¥iP wrikes

—— ¢
vo.tol = et nerds clm,...,..1

Rerecved

vo.NeF - Don't cist. carhe durectaries

l-uo,nu» -Don't disk cache date,

Luo.ww- Write cheek all weites

Unit Options Tablé (UNTOPT) Status Bits
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et TaT UPLLTE

JI3tTaL R3T8/E S4s Tpiate PITIsY Tal
Monltor tnter=ais vurilor interrnals

DSK#AP Table

© Word table of disk indexes ' Woame, Descrighon
[ Indexed by FUN *2
“DSeDse Word. dispatdi. kabole o
distinibiate roubines
DSt Word. dispateh tolole +o
\\\hxtu.?’c Service. ounes
"TReTMo ' Word dispateh. tulole 4p
eneout Sexuice toukhnes
“IKLIR Diotars ko coe.
353\2.91’2. —bo’m*u's v DITOwT @
mGS‘ioo - &M %m(, coct
';Fﬁrﬁtx‘

-D?-b‘ NT LO,\_‘ out

Figure MON-68. Tables Indexed by Disk Index
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StratL

RITS & Twl _7cnme

Jse RS, @ 4P+
INTSVX cevize Na-e Tadble (DEVNAY)
jﬁﬂ!:rrufﬁs aPE §
DSK -0 word table of ASCII device names
inT$D? o One entry for each disk type supported by RSTS/E
° One entry for keyboards
QDs 300 o One entry for the null device
PDasdoo o One entry for pseudo keyboards
o One entry for every other device type sysgenned
I X-1-) o Entrles for alternate names of sysgenned devices
THo %00

Pigure MON-€1, D?DINT Layout

QDSS00 - Entry for setting up DSQ
DQSS00 - Base queue root pointer
UMRS00 - Entry for UMR freed up
TMO0S00 - Entry for time outs

MON-30 COMPANY CONFIDENTIAL
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cmTIL Tan lPLLTE
L% LE tnierm3lS

Ty . RSTS/E S4S Urzase e
Monltor Interrasls

>
-

>, -
()

cooime wyximua Unit Number Table {DEVCNT)

ML AR Y

word table of maximum unit numbers

o
o Length equals DEVNAM - 1
o Entrles correspond to entries in DEVNAM table

“Devnam: DC
DF
s

- >F‘-ne! Cor al sysierms
ip Y]
e
R
D6
-D‘NNKGH K8
NL
P,

A e,

}Vﬂr\u by devtees !
uysqenbed.

Devsyn: T

51F°"W§“’

=1 Erd of table

Figure MON-62, DEVNAM Table
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DIGITAL

“pevenT::

RITI. L Sal foave
Monlear Inzer-a g

[

} Unit number of Sy

CHT. D - L
CNT,. DFE - &
CHT. DS - 1
ENT, DK~ 1
CNT.DL- ¢
CNT. DM L
onee-
ar.pe -1
Cme,ne -}

» Havimens umit number
Cordist *'-L?t.
(-1 i dist st om Systers)

[J TR’ T3 §
Mt . HL-4
CHT. P-4

]ah.x;-.\sd

Yaxi devi
o hovinl

Binturs into Devnanu
ot ackual device +2

Figure MON-63.

DEVCHT Table

MOMN-94 COMPANY CONFIDENTIAL

----- e LTI UAL JRTLTE
R vesltop Inter-als
- 57 S 3
_] e ~+e 4 euTve-t
F CNT.DE-L
e CNT. DS L
Dr Tht. b1
L CAT. DL- L
U [ 1N TN
i 1d (SRS
R Cut DR
)] CNT.DA-L
¥e e IR VL X T
HL CAT. ML 4
A Cnt. P |
index
T™ —~-~‘<\‘
4
-1

Plgure MON-64.

Indexing of DEVNAM and DEVCNT



sr-r e UPTATE
DiStTaL RSTS/E S«S spiavy AR . :-/r_ :::ziin’.;ls
Monitor Inverns:s anltor ir

Device Pointer Table (DEVPTR)
© 'Word table of pointers

] Length equals DEVCNT minus alternates

heeinke wNT e systomdliat,
Devere. X \3%&{;\“ g Ty
ey :'.

o Entries correspond to entries In DEVNAM table

o Disk entries point to unit @ for each sygenned disk
type in unit count table (UNTCNT)

© Non-disk entries point to unit @ entries in the - \ isks ) )
device table (DEVTBL) Pom‘bvqm\'o UNTCAT
Sor unk ¢ Hordisk
C\ )
K8 )
NL
P
Other
devices Po'-n&us indp ThevTBL
for untt ¢ for non-disk
\ yre
AN )

Pigure MON-65. DEVPTR Table

vir-t® TOVELNY TINFIZENTIAL
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RETSIL sad criany ERTI/E CA3 UPIRTE
Monlitor fates-q:y TIITAL -'.on'itor Tnterna-s

Device Table (DEVTBL) T{:‘;b
" -
© Word table of pointers to device data blocks {DDBS) ’ \\ Ked:
for each non-disk device sygenned on the system, . \ \\ ove
) Tecrminals

NN <
SN\

4orminaly [Device

NN ;

, R
WY g

unt L

Flgure MON-66. DEVTBL Table

men- JeNTial
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JIGITAL

DevenT “pEVPTR UNTENT

“DEINAM

RSTS/L SWS LPoaTe
Monftor Internals

—D!uiu Table Qﬂa}'\ onskips

pd 88 Rl [l
R As gYE 3¢

J
N

=
NS

Umt L
Unid 2

ET

744 ‘
3 7//

\\\ Unit 3

NN Ui
N

VAN |

\ndex

Pigure MON-67. Device Table Re

MON-9)

lationships

COMPANY CONFITENTIAL

SO BEP LIS A 542

we,siter Internals

cerer=in:ingy FIP Unit Nunders [(FUN) for a Systen

1.

From Information obtained from DEVNAM and DEVCNT tables
determine the devices and number of units actually
sysgenned on the system.

Note that the order of the devices in the DEVNAM table
is important.

Based on thls "order™ FUN's are assigned starting with
a.

Note

Many tables referenced in this module and
in the exercise need this information.

voala3] TUVERNT TUNEIZENTIAL



RSTS/E Sw3 UPiace
Monitor laternyia

Gueuve lint word &
PIGR | Dse3os 2
DIRLDA A

DA Fem | DSQUNT G
DOSQ DL 76
TOSQARAM | OsemrnN /2
TODQMAL V3
OLACLNT 76
TO3QERR. [ osaront o8
LM a3
DSATOT <

DR TPON 26
DLIAORPT I¢
Tsasay | osaoun a2
| VHALTO 3¢
Tarvun | DPsweTo 36

DSQJOB
DSQERR
DSQLIQ
DSQUNT
DSQEBM
DSQEBL
DSQREN
DS GUAM
DSMAL
DSQCNT
DSCFUN

Fiqure ‘MON-68. Disk Request Queue Block (DSQ)

Requesting job number *2
Retry count and error flag

Conmpletion queue and L3Q bits to set

FIP unit number

FIFf block number (MSB)
FIP block number (LSB)
RH11 functlon

Memory address of transfer (MSB)
Memory address of transfer (LSB)

Word count of transfer

Functlion code (WFUN.C=@-Write with write check

disk, WEUN=2-Write disk,
RFUN.C=6-Write check d1sk)

MON-92

REUN=4-Read dlsk,

COMPANY CONFIDINTIAL

SsiFAR
csmss
35C70T
DSQPDA
DSQOPT
DSQOUN
DSQSAV
DSQPTO
DSQCTO
DSQPUN

cueue falrness count
viscellaneous pointer
Total transfer count
Physlical disk address
plsk optimization word
physical unit number *2
Saved function

Offset polnter

Qffset retry count
physfical unit number

e N

TTMELNY TINFIZENTIAL



INTERFACING WITH THE MONITOR FROM USER MODE

RSTS/L Sw5 upiaTe
Monltor Interaals

FITT/E SR UPIATE

Manitsr

Intecnais

XRLEN P
XRBC a

‘ XRLoc, -
NWRBLMNNNY xRey [
XRBLK 0

XETIME ’a

XRuOD 24t

Pigure MON-69. Transter Request Queue Block (XRB)

XRLEN
XRBC
XALoC
XRCI
XRBLKM
XRBLK
XATIME
XRMOD

Length of I/0 buffer in bytes

Byte count for transfer
Polnter to I/0 buffer

Channel number times two for transfer
Random access block number (MSB)
Random access block number {LSB)

Walt time for terminal i{nput
Modiflers

MON-54

COMPANY CONFIDENTIAL

(reserved) (exror code.) &
FQruN Felon 2
rasizMm or  FQRERNO or FQFIL 4
FQ PPN 6
Favami .S
/2
FQEXT 4
raatz /6
FavAuld or FQOBUFL a6
FQMAMD or FQRMODE tad
EQNAMI. or FQRFLAG ad
taeRoT | FQPFLG 2
Favey 3
(Tlagd | FaDEevN Ja
raoLus Id
CanenT- 36

Figure MON-78. FPlle Request Queue Block (FIRQB)

FQJjoB
FQFUN
FQERNO
FQFIL
(byte)
FOSIZM
(byte)
FQPPH
FQNAM]
(2 words)
FOEXT
F73i2

FIxuav2

Job number times two
Function requested
Error message code and text begin

Channel number times two

File size {n blocks (MSB)
Project Programmer number

Flle name in RADSO
Extension in RADSO
File size in blocks (LSB)

t: words) New filename and extension in RADSO

voiag-et TIMERNY TINTITENTIAL
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FQ3UFL
FQ4ODE
FQFLAG
FQPFLG
FQPROT
FQDEV
FQDEWN
(flag)
FQCLUS
FQNENT

Default buffer length

Mode indicator ’
Opened file's flag word ae returned
‘Protection code real' indicator

New protection code

ASCI1 device name

Unit number

‘Unit number real' indicator

File cluster size for file creates
Number of entries on directory lookup

MON-96 COMPANY CONFITENTIAL

LeTo L Al UFLETE

view Monizor Calls (EMT's)

. .PLAS 72 Resident library control
<RSX 74 Enter RSX emulation
.ULOG 76 ASSIGN/REASSIGN/DEASSIGN

device/user logical

.PLAS (FIRQB @ FQERNO) Function Codes

ATRFQ 0 Attach region (resident
library)

DTRFQ 2 . Detach region {resident
library)

CRAFQ 4 Create address window

ELAFQ 6 Eliminate address window

MAPFQ 10 Map address window

UMPFQ 12 Unmap address window

wee v laternals
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RSTS7E Sa8 _P5aTe
Monitor Internasls

New .UUO/UUOFQ Subfunctlion Codes

UU.FIL

UU.CNV

uy.Jo8
uy. PPN
UU.SYS

Uy, KMC

-26.
20.

24,
25.
26.
27,

File utility

Convert date/time to ASCII
(v6C)

Job creation (V6C)
Wild card PPN Lookup
Return job status

Connect KMC-11 to another
device

MIN-98 CoMPANY CONPISENTIAL

IR A AV S

LeTe

wer vy Lrternals

T Dajlo. Vassed:

Fika8

S NN NN N VNNV NN

vu.sosa (=ad) | N N N NN NS

@ = Spaww
Must s ¢ 940 w» "opa.:n regordles

Project muuber Programmer Vo,

fle noome.
(2 worde 1 Qﬂbsd)

fle extension (RADS®)

13 bytes ci?cunxi
whrmation .
“Plocdd in created ige's

Qofe comnmon

device nare (2 Ascit chars)

&> Unit no.real]  deviceunit no.,

Porometer word (Sameas .CoL)

NN N N NN N S N\

Flgure MON-71., UU.JOB - Job Creatlon

viness  TrwieNy  STNFITEN

A2

ac
5S¢
3a
34
Je

TIRL



DISITAL ASTS/E Sa3 urlaTe
Monitor Inzer~sla R

TaT IR

t t
wor.,tnr (mtermals

1 1 i Run- sten
The Null (Disappearing) Run tine Systea s, w:mitor renaps user space tf necessary (loads run-tine
1. User runs an executable task image from a run-time systen If necessary}.

system other than RSX. - .

“mrl‘

!Iﬁ Rqe
Rsx
1 RTS

N W\

; Hermory User Virtuod
| Rusiauct Hanagemedt Spoer.

e NP Q—\\\X\\§

Flgure MON-72,

Figure MOV-73.
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DIGITAL

3. AsSX loads

monitor call.

uunm-\‘

|I/° Rge
RSy
RTS

AR
k\\\\

Resident

NN

Task

\
NN

Non . 85X

T8

Wonitor

RSTS/E S4S UPIATE
Monltor fnternals

the executable task and issues the .RSX
~ Hemery User Virtual
~ Hanaqemert Spoen.
~
~
S L ORI
~
~
N ;) Residaot R
~ :\ ~ '\Sb'm‘l‘
~
.\ = w—
~ Exacutalole
~- Task.
~
~ -
* Use of resident Ubran‘ s o‘y‘\""‘-’ depending

on the task .
Locnkon and sive of reaident Libras
™ a uo!'\v: based on APRs d:}
At +ast Youitd Uma -

i%« ated
Figure MON-T4.

MON-132  COMPANY CONFIDENTIRL

Lo%iu,l g1
Lc%iu.! 42
i

Lo%ioi i3

Lo%hu #q

or

Toble of

* 0

Logicol Noma in RADS¢$

Physical Device in ASCLH

Tioq | Unit Ve.

1

PPN bor loqical #1

PEN for Logicat £ 2

PPN for Logical 83

Flgure MON-75. User Logical Table

Avallable for logical assignment

-1 Next three words for PPHNs,

Anything else

RADS® for logical name

rwp ey =

74

776
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EXERCISE FOR MONITOR
Using the map and octal dump provided, answer the

following questions.

1. 1Is 'JOB' attached to any resident libraries?

1f the answer ls yes,
a. How many librarles are attached?

b. How many APRs are being used to map the library
or librarles?

2. Have any resident libraries been added?
I1f the answer 1s yes, ’ .

8. How many resfdent libraries have been added?

e s

b. Answer the tollow!n§ questions about the library
which 1s first in the list:

MCN-134 COMPANY CONFIDENTIAL

3.

.

o=t

O Shah e

L

va-jler Intertsls

Resident library nanme

{ts project, programmer number.
Its size in Kwords (decimal)
Its protection code

Which resident library flags are set

Load address of library (octal)

Are large files sysgenned on the system?
1f the answer {s yes, go to question 5.

Considering the file opened on channel 3 for job
number 21:

8. 1Is the file opened for update?
b. 1Is the file contiguous?
€. Does the user have write privilege?

d. What s the size (decimal) of the
file? .

’
-
‘v
t
-,
-

TINEInENTILL
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Monltor Interne:s T Moniter interrals

e. What Is the clustersize (decimal) of the flle? 7. Considering DB2:

— a. 1Is it mounted?
f£. 1Is data caching enabled for the file? ‘b. Is it a date of last write disk?
9. Is  the dats caching  sequentisl or €. Are files added at the top of the directory?
random? —_— »
Go to question 6. d. What is the current open count
5. Consldering the first file open on the flrst dlsk (octal)? —————

unit of the system: i e. What is the pack clustersize and error count?

a. What is the flle's pPPN?

b. What le the file name and extension?

]

8. wWhat 1s the device deslgnator of the systenm

c. 1Is the file placed? disk?

d. Has write access been glven out?

l

e. 1s the flle open for update?
f. 1Is the flle contiguous?

9. Is file marked for deletion?
h. what is the protection code?

f. what {s the access count for opens
in notmal or update mode?

LT

j. wWhat is the clustersize?

k. what is the octal sddress of the
[l;st WCB for the file?

6. wWhat disk types and how many units are sysgenned on
this system?

MON-106  COMPANY CONFIDENTIAL VIN-I0T  CIMPANY CINFISEWTIAL
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we o3t Internais

Table MON~2, RAD 50
Tais page is for notes,

s

Single Char,
or Second Third
First Char. Character Character
A gees A gogosy A gapaal
B £65260 B god120 ] gdooe2
c #11166 (o4 448178 C [LLLLE]
1] g144ed 1] 8066248 D god6d4
E 6175¢8 E L.LORM ] E LELELH
£ 822684 F 668368 F go£606
G 625708 G 666436 G [.LLLLR
H 83168 H 060508 H ddds16
b4 g331¢6 1 2684558 1 sode11
3 #3120 J géds24 J ga0g12
x 0123660 x déoe6 K pede1d
L £45¢C0 L [.11.5XT. L LLETY]
H 54504 M g81d1¢ M ged815
N #5608 N so1d6d N geda16
o B567CH o €01138 o #86917
P g620€8 P 661266 P LEL TR
Q 6518 Q 661258 Q gégg21
R 182060 R 961328 R gode22
s 671306 [ 661378 s 681023
T £164fd T #1440 T gegg24
1} 1615268 v 6e151d u g8d625
v 164606 v g01564 v dAdd2e *
W 1677d0 W 66163¢ W gadg21 '
X 113886 X “61708 X LLLLRL]
Y 116196 ¥ 661756 Y gAgd31
z 121266 z 62026 z 6dd032
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. 127466 . go214¢ . gnde e
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[} 135646 g gd2268 [} 660836
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9 17178¢ 9 gd3019 9 godca?
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RSTS/E SWS UPDATE
Monitor Internals

FEEDBACK FOR MONITOR

Using the map and octal dump provided, answer the

FEEDBACK

)

o TLook at addresses 5842 and 5044, They
following questlons. - contain 71233 and 70533 respectlively,
which is the rtesident library name
1. 1Is 'JOB' attached to any resident librarles? No (R.NAME), In RADS5S. Using the RADSS
table, the 1llbrary name {is RMSRES.
o Look at address 1026 in the dump, This 1is (Remember all subtractlion 1s octal).
JOBWDB In low memory which contains a pointer to
the WDB @ W.WIN]1 for 'JOB'. 71233
7062090 - R
o Since the value of JOBWDB is 0, the job has no : 1933
resident librarles attached. 1810 - M
23
2. Have any resident libraries been added? Yes 2 -5
[}
o Look at the map under the RAWMEM section and
find the label LIBLST. The address assoclated 70533
with LIBLST is 50500, 70209 - R
0 Now look at address 58508 (LIBLST) in the dump. 310 - E
This address contains 5040. Since the value is v2)
non-zero, at least one resident library has been 23 -8
added on the system. The value 5849 is a []
pointer to the flrst resident 1library
description block (L1B). . Its project, programmer number (8,11
a.  How many resident libraries have been added? o Look at address 5046 (L.PPN) which
contains 090001. This value has the
1 project number in the high byte and the
programmer number in the low byte.
) Look at address 5948 in the dump. The
value at thls address i{s the link word 00000000/00000001
for the resident library description e e e
block. Since the word contains a @, [ 1
there is only one LIB block in the list.
' Its size In Kwords (decimal) 23kw
b. Answer the ¢ollowing questions about the
library which is first in the list: ° Look at address 5056 (R.KS1Z) which

Resident library name RMSRES

MON-154

COMPANY CONFIDENTIAL

contains 1827 in octal. The low byte of
this word is the size of the resident
library.

27 (in octal) = 23 (In decimal)
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Monitar Internals

FEEDBACK
Its protectlion code 42

o Look at address 5874 which contains
925200, The llbrary status flags are In
the low byte and the library protection
code s in the high byte.

L.PROT L.STAT
98101010/10000000

—————

52 (octal) = 42 (decimal)

Which resident 1ibrary flags age set. Save
the load address.

o Look at address 5076 - (R FLAG) which
contalns 94909000.

81108 0i00l08100) .'1!}_]
N —————

I. Uavsed,
Uavend, .

£7.1ut - Oniy £ User allowed,

2.0 Usp vesident loreey rradfweite

et Don't errer 19q His resident |;b.-u.‘

LP‘.(D\- UnesrdiMonal Mmasval on exid

Lomant

Ln‘su « Save the lood adaress

L Usussd

Piqure MON-78.
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Monitor Internals

FEEDBACK

- Load address of llbrary (octal) 1320900
o Look at address 5060 (M.PHYA) which
contalns 13200. This is the actuval
physfcal address at which the library

will load divided by 100 octal.

Are large files sysgenned on the system? Yes
o Look at the map. Since the section SYDLRG
appears in the map, thls Is a large flle system.

Considering the flrst file open on the first disk
unit of the system:

Note
To find the address of the FCB for the
first file:

-] Look at the map wunder the RAWMEM
section and find the 1label FCBLST.
The value 52352 {s the address of the
FCB table.

o Starting at address 52352 in the
dump, scan for the flrst non-zero
word. This {s at address 52366 which
contains 137486.

° The 137408 Is the address of the FCB
for the flest Elle,

MON-~157 COMPANY CONFIDENTIAL
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FEEDBACK

s, Wwhat is the file's PPN? {40,40)

° The £ile's PPN is the third word in the FCB.
At address 13744 {s the value 249858 which is

the PPN.
- PROJ PROG
00121000/P21061000
S
50 50
Note

88 f{octal) = 40 {(decimal)

b. What is the fllename and extension?  DNDA14.TMP

o The fllename and extension are stored In
RADSP format starting at address 13746.

o The values 15464, 5472 and 77430, converted
from RAD5E using the table provided, prodpce
DNDA14. TMP, !

c. 13 the file placed? No

o Look at address 13754 which contains 36024.
The low byte of the word is the FSSTAT byte.

MON-158 COMPANY CONFIDENTIAL

g.
h.

RSTS/E SWS UPDATE
ronitor Internals

FEEDBACK

rirRor wdsrar

" .

.
’
les e sa,09t00,0: 21,04
l lv\--e.!\. is asl of aow

vi % . Cta g praced
vt ett . Batosetra Maghoan g o od
ore . B0 span in uphate made,
it one oW (e ertamdingo?rurd (emtyean)
VAL - He delite wr 7o ama ARl
LuS.ute .g.\-.1 s anuep N,,_
Vi e -~ Ole masted Cor datenan

T4(octal) rtd(decimer)

Figure MON-79.

?as write access been glven out? Yes
Is the file open for update? No
Is the file contiguous? Yes
18 the file marked for deletion? No
what is the proteétion code? 692

o Look at the high byte shown in c (FSPROT)
above. The 74 octal Is 60 decimal,

What 1s the access count for opens in normsl or
update mode?

° Look at address 13756 which contains 90e€o0l.
The low byte of the word (FSACNT) contalins
the access count for normal or update mode.

what is the clustersize? 8

[} Address 13744 contajns the clustersize.

what 1s the octal address bf the flrst wCB for
the file? 1774¢0
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FEEDBACK
o Address 13776 contains the WCB address.

: ' o Since the entries in DEVNAM and DEVCNT
6. What disk types snd how many units of each are

. d directly t ach other:
sysgenned on this system? correspon ¥ 70 °Ach other
DEVNAM DEVCNT f of
Disk Number entry entry units
DS 2
DK 2 DC -1 ]
DM 2 DF -1 )
DR 2 DS 1 2
D8 k) DK 1 2
. DL : -1 )
There are two ways to find the answer. DM 1 2
pp -1 )
a. o Look at the .ABS. section of the map for DR 1 2
symbols of the form CNT.xx where xx Is a DB 2 3
disk type. {i.e. CNT.DB)

- 7. C 14 pB2:
° The value of these symbols is the number of onsidering DB

units sysgenned. To answer thls question you must first get the

UNTCNT entcy for DB2: on this system. To get this

b. o took at the map under the TBL section for information:
the label DEVCNT which contains the address
of the device count table 73314, -] Look at the map under the TBL section for the
label DEVPTR which contains 73362, the address

o Starting at address 7331@ the first nine , of the device polnter table.
words contain: -1, -1, 1, 1, -1, 1, -1, 1,

2. These are the highest valld unit numbers ) Starting at address 73362 count In 9 words, The
on thls system for each disk type supported valve (52242) Is the address in the UNTCNT table
by RSTS/E. for DBO:

o Referring to the DEVNAM table in the module, o Starting at address 52242 count in 3 words (this
the flrst nine words cepresent the dlisk {s the offset from DBB: to DB2: In the UNTCNT
types supported by RSTS/E (DC, DF, DS, DK, ~ table). The value Is 804017, which Is the unit
oL, pM, DP, DR, DB) count status information for DB2:
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FEEDBACK FEEDBACK
' 1]
l".‘l‘ d LA (AT RS ‘ Di sk FUN (octal) FUN*2 (octal)
4 — . -
Y DSO: 9 )
luc,cm' - Open (aceess) count g:;f ; i
Tor- Link to b DK1: 3 6
ve.To P DMB: 1 10
ve.wle = Hounted write locked DH1: 5 12
DRO: 6 14
ve.Puw = Date last weite DR1: 7 " 15
- DBO: 10 20
L vemFs- Mounted non-Gle thructured DB1: 11 22
t o DB2: 12 24
ve tet- Unit is locked A
L ve.oni- Mounted private

Note
Lveant - Unitls not moonted . The order of the disks 1is very
Figure MON-80, ) important. They must be in the order In
: which they appear in the DEVNAM table.
a. 1Is {t mounted? : Yes Also the FUN begins with a.
b. 1Is it a date of last write disk? Yes ,
c. Are flles added at the top of the . o Therefore, the FUN for DB2: fs 12 and
directory? No . FUN*2 s 24,
d. What is the current open count : b. Using the FUN*2 for DB2:, offset into the
{octal)? 17 UNTCLU table to get the pack clustersize in
. the low byte and the error count in the high
e. What is the pack clustersize and error byte.
count? . 8
o Look in the map under the RAWMEM section
) for the label UNTCLU which contains the
value 52276. This is the address of the
To answer this question you must:

UNTCLU table.
a. Determine the FIP unit number*2 for DB2: on

o To offset into the table by FunN*2, add
this system. : 24 to 52276 (remember to do octal
’ addition) to get the address 52322.
o Using the information i{n question 6, you

know that the configured disks are: o Look at address 52322 in the dump which

contains @00010.
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UNTERR UNTCLUY
00000000 /000810900

s

2] ie

o The pack clustersize=1¢ {octal} which is
8 In declmal.

o The error count is @,
What 1s the device designator of the system disk?
DB2:

To answer this questlon, you must remember that the
word just before the DEVPTR table points to the
entry in the UNTCNT table for -the system disk (see
the module) .

o Since the address of the DEVPTR table is 73362
(see question 7), lock at address 73360 which
contains 52246,

o Starting an’ address 73362 (DEVPTR) scan the
first nilne words for the number which 1s, the
closest to but not greater than 52246.

The ninth word (52242) is the one you're looking
tor.

o From questfon 7, this entry polnts from the
DEVPTR table iInto the UNTCNT table for DBO:

o Therefore:
§2242 —*>DBd:

52244 ~—————2DB1]:
52246 ~————eDB2:
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Data Caching Internals

. INTRODUCTION
The internal structures and operaticns of caching
on RSTS/E alds in understanding what actions are taken
when a user requests disk information.
Knowing how caching works enables you to determine:
e Whether a file should be cached

. How a flle should be cached
] what the cache cluster size should be
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This page is for notes. .
MONITOR STRUCTURES - WITHOUT SYSGENNING DATA CACHING

. Only directory caching (FI1P buffering)
. Defaults at startup time

- Cache enabled

Cache clustersize of 1
~ Use monitor buffer pool

- Total number of cache clusters 1is 65535
(unlimited)

- Total number of cache clusters for directorles is
65535 {(unlimited)
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CHECTL

HETIC

CHENXT

CHEPRY

CHc PAR*

CHETAG*

$SCACH: »

CHEUSHM*

{unused)

CHELIHM

CHEELM

{unused)

(unused)

i ?9-no data caching

{sTze of cache cluster In blocks)

AVKA G

RSTRTH

REFLAG

CHEL 3Q

CACHEQ

pPOS _*+*

LR

LR

LR

HIT **

L]

LR

L]

CHERST**

CHENUM

CHENUE

* FILLED IN BY INIT
%4 ONLY IF STATS ARE GENNED

Figure CAC-1.

CHECTL AREA OF MONITOR (no data caching)

CAC-4 : COMPANY CONFIDINTIAL

CHECTL
CHETIC

CHENXT
CHEPRY
CHEPAR
CHETAG
CHEUSM

CHELIM
CHEFLM

SAVKAG
RSTRTN
REF IAG

CHEL3Q
CACHEQ
POS
HIT
CHERST

CHENUM
CHENUE

{word)
{word)

(2 words)
{2 words)
{2 words)
(2 words)

pPeTS/E UPIATE
Data Caching Internais

488—» cache enabled

@~—e cache disabled

1— charge cache time

@—no charge
pointer to "first™ cache tag in list @+2
Pointer to "last" cache tag in list @ + B
PARG value for extended cache tags (INIT)
List of usable extended cache tage (INIT)

. «]l~—smonitor pool (INIT)

§—»no use of monitor pool
Limit of total numbers of extended cache
tags
Limit of number of extended cache
directory tags
Saved KISARG
"Restart”™ return address
"Restart” flag ISP stack value)
Pointer to cache completion queve root
{CACHEQ) v
Caching level 3 queue bit (QCACHE)
Caching completlon queve root
Total possible number of hits
Total possible number of FIP hits
Total number of hits
Total number of FIP hits
Number of times cache restarted
Number of monitor buffer cache elements
Number of extended pool cache elements

CAC-5 CC“PANY CONFIDENTIAL
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O & M D

olnter to cache statistics (POS)

*

* Only if STATS are qenn;d

Figure CAC~-2, STSTBL entry for statistics (no data caching)

CAC-6
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RSTS/E JPIATE
Data Caching Internals

Cache tags

Identify directoty blocks currently in the cache
clusters.

Keep track of time of last reference.

A doubly linked list with head and tail pointers in
CHECTL.

Exist in XBUF and/cr monitor pool space.

XBUF tags created by INIT at start up.

[ CH.NXT

2 CH. PRY

4 |cH.msB | cH.UNT

6 CH.LSB

19 CH.TIM

12 CH.DAT

CHSSIZ - Size of cache tag in bytes
Figure CAC-3. Cache Tag

CH. NXT Pointer to next @ CH.PRV If two hlgh
bits set, tag in
XBUF

CH.PRY Pointer to previous @ CH.NXT

CH,UNT  Unit number of block

CH.MSB Block's FBN MSB

CH.LSB Block's FBN LSB

CH,TIM Time of last reference

- CH.DAT Pointer of cached data block

CAC-7 COMPANY CONFIDENTIAL
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CHECTL
area
[ J
L ]
[ 2
CHENXT W W\ "\
CHEPRV M A =y e
®
. \\\\\ Newest Oldest
®

Pigure CAC-4. Cache Tag List !

CAC-8
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CISITAL : PSTS/E UPOATE
Data Caching Internals

MONITOR STRUCTURES - DATA CACHING SYSGENNED
- . Directory and Data Caching available
° Defaults at startup time
= Cache enabled
-~ Data caching avallable through MODE
- Cache cluster size of 4

= Total number of cache clusters to be used is
65535 {unlimited)

- Total number of cache clusters for directories is
65535 (unlimited)

- Total number of cache clusters for data fs 65535
(unlimited)

e - All cache tags are in XBUF '

CAZ-9 COvPANY CONFIDENTIAL



Data Cach

CHECTL

CHETIC

CHENXT

CHEFPRV

CHEPAR*

CHETAG*

@ - No monitor buffers used*

CHEWTG*

CHELIM

CHEFLM

CHEDLM

200-Data caching | CHEMOD

CHEBSZ?*

CHESHF*
*

CHEBIC*

SAVKA6

RSTRTN

REFLAG .

THWQUE

CHLFXB

CHWTL]

CHWRTQ

CHRDL 3

CHREDQ

FAKDSQ

¢ Filled in by INIT

L‘~"—"\J"*’“‘”-‘~u-_/\~,J*‘*‘\_r\.4"‘\_/ :

$SCACH==

$scBsS2

Flgure CAC-5. CHECTL Area of Monitor (data éach!nq,

CAT-19 COMPANY CINFIDEGTIAL

122
124
126
130
132
134
136
140
142
144
146
150
152
154
156
160
162
164
166
170
172
174
176
200
202
204
206
210
212
214
216
220
222
224
226
230
232

RDS.XC**

DIR.CN**

HRS.RH**

DIR.RH**

CHERST**

CHENUE

CHECNT

CHDCNT

DAT.CN**

DAT.RH**

RDS . NC**

RDS.CI**

RDS, LX*#*

RDS.RX**

RDS.SR**

WTS.NX**

WTS.CH**

CAN,CH**

HIT.CH**

** Only 1f STATS Genned

RSTS/E UPDATE

Data Caching Internals

Figure CAC-5. CHECTL Area of Monitor ({data caching) (cont.)

CAC-11
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CHECTL
CHETIC

CHENXT
CHEPRV
CHEPAR
CHETAG
CHEWTG
CHELIM

CHEFLM
CHEDLM

© CHEMOD

CHEBSZ
CHESHF

CHEBIC
SAVKAG
RSTRTN
REFLAG
TMAQUE
CHLFXB
CHWTL3

CHWRTQ
CHRDL3

CHREDQ
FAKDSQ

RDS.xC
DIR.CN

HRS.RH
DIR.RH
CHEIRST
CHENUE

(2
(2

(2
(2

word)
word}

word)
word)
word)

word)

words)
words)

words)
vords)

RSTS/f Upzasy
Data Caching Internaly

400—» cache enabled
0—s cache disabled
l— charge cache time
9— no charge
Pointer to First in list @+2
Polnter to last in list g+0
PAR6 value for extended cache tags
List of usable extended cache tags
List of usable extended cache tags
Limit of total number of extended cache
tags
Limit of number extended cache directory
tags
Limit of number of extended cache data
tags
@—> No dats caching
1—= open mode caching
=1~ cache all data
Slze of a cache cluster in blocks
Amount of shift to divide by cluster size
Mask to round FBN down to cache cluster
Complement of above mask
Saved KISARS
“"Restart” return address
“Restart” flag (SP stack value)
Queuve -for writes awalting Eree write tag
Time of last fallure to allocate buffér
Pointer to caching queue root for writes
{CHWRTQ)
Level 3 queue bit for cache (QCACHE)
Caching queue root for writes :
Polnter to cachlng queue root for reads
(CHREDQ)
Level 3 queuve bit for cache {QCACHE)
Caching queue root for reads
Fake DSQ for handling cross cluster
transfers
Number of disk transfers which are cached
Humber of above which are directory
transfers
Number of cache hits .
Number of above which are directory hits
Number of times cacher restarted
Humber of extended pool cache elements

cac-12 COMPANY CONFIDENTIAL

CHFCNT
CHDCNT
DAT.CN
DAT.RH
RDS.NC
RDS.CI
RDS,.LX
RDS.RX
RDS.SR
WTS . NX
WTS.CH
CAN.CH

HIT.CH

{2
{2
(2
(2
(2
(2
(2
(2
(2
(1

(1

(x

{1

words)
words)
words)
words)
words)
words)
words)
words)
words)
word)

word)
word)

word)

PSTS/E UPDATE
Cata Caching Internals

Count of directory cache tags

Count of data cache tags

Data transfers which were cached

Cache hits on data transfers

Transfers which are not cached

Fraction of 2bove due to cache installs
Large transfers cut up into segments

Large transfers not cached because no tags
Segment reads produced when.cut up

Total write transfers

Tags hit by writes

Polnter to STATS area for directory reads
(DIR.CN) .

Pointer to STATS area for data reads
(DAT.CN)

Pointer to STATS area for directory hits
(DIR.RH)

Pointer to STATS area for data hits
{DAT.RH)

CAC-13 CO¥FANY CONFIDENTIAL
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RDS . XC*

* Only If STATS are genned

Plgure CAC-6. STSTBL entry for statistics (data caching)

CAC-14 COMPANY CONFIDENTIAL

Cache Tags

Identify directory and data blocks currently Iin
cache clusters

Keep track of time of last reference

A doubly linked 1ist with head and tall pointers in
CHECTL

Exist only in XBUF

Created by INIT at startup

TETlN TOMFRNY TINFITENTIAL
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] CH.NXT
2 CH.PRV
4 |CH.MS3 [CH.UNT
6 CH.LSB
ig CH.DAT
12 CH.BLS
14 CH.TYP
16 CH.TIM
Figure CAC~7. Cache Tag
CH.NXT Pointer to next @ CH.PRV
CH.PRY  Pointer to previous @ CH.NXT
CH,UNT Unit number of bleck
CH.MSB Block’s FBN MSB °
CH.LSB Block's FBN LSB
CH.DAT  Pointer to the cached data block
CH.BLS  Polnter to DSQ's waiting on tag
CH.TYP  Type pointer (data or directory)
’
CH.TIM  Time of last reference )

CAC-15§ COMPANY CONFIDENTIAL
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Data Caching interrals

Write Tags

Used to store DSQ {information while disk 1is
transferring data to the cache

[*] WT.MAN l WT.TYP
2 WT.MAL
4 WT.CNT
6 WT.L3Q
18 [WT.can [ WT.COF
12 WT.CTP
14 WT.MSC
Flgure CAC-~8. Cache Write Tag
WT.TYP Write tag type (real or from tag list)
WT.MAM Saved DSQMAM
WT.MAL Saved DSQMAL
WT.CNT Saved DSQCNT
WT.LIQ Saved DSQLIQ
WT.COF Saved transfer's block offset into cluster
WT.CHM Saved cache mode of transfer
WT.CTP  Saved pointer to cache tag
WT.MSC Saved DSQMSC

TRT-17 COYPrLNY CONFIDENTIAL



sisiTat Rors £ Liiate
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CHETCE
area
L]
.
. Cache tags in use
4 L2
ceenyy |l Co— >
cuepry
Newest Oldest
*
L]
.
Available cach
CHETAG N\. 1 - =
CHEWTG Y N - g
L] -
L ]
.
CE“FTQ Available cache write tags
» ﬂ '
.

List of write tags
{waiting on disk completion)

J

FPlgure CAC-9.

Tag List (data caching)
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HOW CACHE VIEWS A DISK

. Always divided (nto cache clusters (cc)
starting at DCN 1,

DCN 0
QNN& cc l cc |.cc I cc '..'. cc
Note

Cache will always transfer an entlire
cache cluster.

If there is no room in the cache a
normal disk /0 to user buffer is done.

ThT-1y CO¥PENY CONFIDINTIAL
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¢ VWhen a cache cluster equals a pack cluster (pc) s When a cache clu~ter is smaller t%an pack cluster

DCN 8 _
PC PC pC pC - PC PC " DCN @ -
PC - pC PC pC
cosve @\ A- A — A
cC cc cC cC cc ) [oo] . =,—:=L:,—_;=J\—_—w.—l::;:J- X
cC CcC CcC CcC cC cc

e When a cach2 cluster is larger than a pack cluster

DCN 9§

\ pC pC pC PC . pC pPC
cC cC cC cC

CAC-20 COMPANY CONFIDENTIAL crcagn COVPEYY CONFIDENTIAL
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" How CACHE MOVES DATA INTO MEMORY

Case 2: o Cache cluster > Pack Cluster = file cluster
Case 1: o Cache Cluster = Pack Cluster = File Cluster = 1

® User Request -~ Read Block 2 of a file in flle

cluster 2
Note ’
pC pC PC PC
No Sequential Caching oo
mskl_ csos CL, 1y SL.2, ]
N S ——~
o cc s cc N
. Vs
® User Request - Read block 2 of a file ) . . h
CACHE !
in | cL2
Pc pc  pc  ©C Memory I
YR e e e - N
orsx || | O | | =
PP
] 1/0 Buffer
cc cc_ ~CC {512 bytes) Plock regquested
-~ 7~
-~ P
~ 7
CACHE Note
in cL 2
Memory (o€ €Elle) Since an entire cache cluster is read
into memory, part of the data f{s not
| useful to the user.
|
1/0 Butter
(512 bHytwes) 3lock 2
CAC-22 COMPANY CONFIJETNTIAL
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Case 3: o Cache Cluster > Pack Cluster = File Cluster

® User Request ~ Read File Clusters 1 and 2

Disk L_. ls 3 E a l

,"' /' \ “-\
CACHE T T
tn | cLi | cL2
‘Memory 1 [
A \ //
\\ \ P //
\ < e
\ \ 7 7
\ i e
1/0 Buffer 1
(=2 file clusters) cL 1 ; cL 2

Note

Cache makes two disk reads to satisfy the
request. *
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