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Overview of RSTS/E V7.8 

INTRODUCTION 

RSTS/E v7.8 is a major feature release of the 

operating system. Performance improvements, enhanced 

functionality, and new hardware support have been 

{ncluded while maintaining upward compatibility with 

previous versions of the RSTS/E operating system. 

fs) Have you been concerned with long task build 

times? ; 

o Have you been concerned by disk 1/0 throughput 

time? 

rs) Have you been concerned with the 65K block 

limitation for Eiles? 

o Have you been concerned with COBOL performance? 

re) Have you been concerned with the Limitations of 

BACKUP? 

RSTS/E V7.0 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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overview of RSTS/E V7.8 

NEW HARDWARE SUPPORT 

Disks 

1, RLO2 

rs) Up to 4 RL@1L/RLO2 disks on a system 

2. RXO2 - floppy disk 

fe) Double oc single density user selectable 

° Single density is AXGL compatible 

o Uses RXB1-K diskettes 

fe) DMA access device 

° Supported as non-file structured device only 

° Up to 6 RXB1L/RXO2 diskettes on a system 

° Improved diagnostic capability 
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Table OVR-1. Disk Characteristics ; Terninals 

DISK NAME RLO2 Rx62 RX? 

DOUBLE DENSITY SINGLE DENSITY 

DISK TYPE CARTRIDGE DOUBLE DENSITY SINGLE DENSITY 

FLOPPY FLOPPY 

No. of Surfaces/disk 2 1 1 

No. of Blocks/disk 20466 1782 1782 

No. of Words/disk 5.24 256K 128K 

Device Clustersi ze 1 N/A N/A 

Max. Ho. of Drives 4 8 8 

Access Time 196 Average ° Average 
Milli- 262 483 
seconds Milliseconds Milliseconds 

Tcansfer Time 3.90 Peak Peak 
words/mi- | 62kb/ 31 kb/ 

crosecond | second second 

Figure OVR-1. LA34-DECwriter IV 

r3) LA36 equivalent 

° Up to 309 baud 

° Up to 22@ columns (depending on print size) 

° Set up mode allows user selectable terminal 
functions 
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Pigure OVR-6. VT160 

VT52 replacement 

Supported in VT52 mode 

Up to 9688 baud 

Screen 

- 132 columns x 14 lines 

~ 88 columns x 24 lines 

Seat up mode allows user Selectable 

functions 

Advanced video option Includes: 

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

Ova-)] 

terminal 
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ADDITIONAL VT10@ DOCUMENTATION 

Definition of Bach VT106 Set-Up Feature 

This section describes each SET-UP feature in detall 

({n alphabetical order) and states how each feature affects 

the terminal. 

Note 

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

ANSI/VTS2 Mode 

The vT108 Cerminal !s compatible with two different 

programming standards - American National ‘Standards 

Institute (ANSI} and VT52. In ANSI mode, the VT186 will 

generate and respond to coded sequences per ANSI standard 

X3.41 ~- 1974. In VT52 mode, the VT19@ terminal Is 

_ compatible with previous DIGITAL software using the VT52 
video terminal. : 

Answaecback Message 

The VT100 answerback faatuce provides the terminal with 
the capabllity to identify itself to the host. Answerback 
is a question and answer sequence where the host computer 
asks the terminal to identify itself. The terminal sends 
its unique identifier, or answerback message, to verify the 
identity 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 

automatically cepeated at the rate of about 3@ characters 
per second when the key is held down for more than one-half 

OVA-12 COMPANY CONPIDENTIAL 
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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 VT10@ is capable of automatically generating 
synchronizing codes XON (DCL) and XOFF (DC3). The XOFF 
control sequence is used to stop the transmission of data 
from the computer to the terminal; the XON sequence is used 
to resume transmission. With the feature enabled, the vT190 
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 [fs pressed 
3. The terminal {fs placed in SET-UP mode 

When either the buffer empties, the NO SCROLL key is 
pressed again, or the terminal fs taken out of SET-UP mode, 

the VT160 will automatically transmit the XON code to resume 
tranamission from the computer to the terminal. 

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

Note 

The VT10@ will always stop transmission 
when an XOFP (DC3) code ts recelved and 

will resume transmission when an XON 
(DC1l) code is received, regardless of the 
AUTO XON/XOFF feature setting. 

OVA-~13 COMPANY CONFIDENTIAL
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Bits Per Character 

This featuré allows the terminal to transmit and 

receive 7 or 8-bit characters. in most cases, the terminal 

will be set for ?-bit operation (norms) ASCII standard 

chacacters). In those cases where the communication 

protecol requires 8-bit characters, bit 8 is set to a space 

for @} for characters transmitted and is ignored on all 

characters recelved. 

Characters Per Line. 

The vT198 is capable of displaying elther 88 or 132 

characters per line. In the 86 character per line mode, the 

screen 1s 80 characters wide by 24 lines high. In the 132 

character 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 in the 8@ 

character per line mode, but the characters sre more 

compact. 

Note 

When changing from an 88 to 132 character 
per line mode or vice-versa, the current 
contents of the screen are lost. . 

Cursor 

The vPle@ offers a choice of two cursors to Indicate 

the “active positions" or where the next character will be 

placed on the screen. The cursor may be displayed as either 

a blinking underline (_) of a blinking block (m). 

OVR-14 COMPANY CONFIDENTIAL 
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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 is 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 !s scrolling. 

Keyclick Tone 

The keyclick 1s a tone which is generated every time a 

key {is pressed. The keyclick may be turned on or off to 
sult the operator's needs. However, cesearch and experience 
has shown that an operator is more accurate when there is 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 ON-LINE or LOCAL {of f-line) 
condition. When the terminal Is on-line (the keyboard 
ON-LINE indicator tis 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 alectrically disconnected from the computer, messages are 

hot sent to or recelyed from the computer, and characters 
typed on the keyboard are echoed on the screen directly. 

Margin Bell 

The margin bell feature Is much the sane as the bell tn 
a typewriter. When the cursor is efght characters from the 
end of the current line, the VT10@ sounds a tone to alert 
the operator. 
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New Line 

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

code is 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 line feeds occur consistently, 
tucn this feature off since the computer 
is already performing this function 
automatically. . 

Parity 

When enabled, parity checks for correct data 
transmission. 1£ a transmission error occurs, the VT18@ can 
detect !t and Indicate its presence by placing .a 
checkerboard character (23%) on the screen in place of the 
character with the error, The parity sense feature 
determines if the parity is even or odd. 

Parity Sense 

The parity sense feature defines which of the two 
methods of parity checking, odd or even, Is being used by 
the vTl39, If the parity feature is on, the terminal's 
pacity sense must be matched to the parity the computer fs 
Sending. If 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, VT190. If a 

pacity Incompatibility occurs, the checkerboard character 
will be shown on the screen in place of the received 

character. 

OVR-16 COMPANY CONFIDENTIAL 
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Note | 

If the pacity feature Is turned off, the 
parity sense selection will be totally 
disregarded. 

Power 

During the initial installation, 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 
VT10@ is capable of receiving at any one of the following 
preselected speeds: 58, 75, 11@, 134, 156, 2660, 300, 6006, 
1296, 1800, 2000, 2400, 3680, 4886, and 9609 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 VT100 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 VT10@ does not contain 
switches of knobs to adjust screen brightness. Instead, the 
VT1I00 electronizally controls the screen beightness. Tnis 
feature eliminates the high failure rate of mechanical knobs 
and allows the operator to select the desired level of 
brightness for raxinum comfort under varied lighting 
CIntslions. Tnis Setting may be Saved like any other 
feature in the terminal. 
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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 seroll. 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 its 

vecy difficult to read due to the rapid upward movement of 

the lines. In smooth scroll mode, a limit Is placed on the 

speed at which new lines of data may be sent to the 

terminal. The upward movement of lines occurs at a smooth 

steady rate allowing the data to be read as it appears on 

the screen. 

Note 

Smooth scroll 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 fs not lost 

when smooth scroll mode its enabled. 

Tabs 

Just llke a typewriter, the VT108 can jump or tab to 

reselected points on a line. These tab stops may be 

Individually changed, or totally cleared and then reset. 

Transait Speed 

Transmit speed determines how fast the characters will 

be sent from the terminal to the computer. The VT1¢00 1s 

capable of transmitting at any one of the following 

preselected transmit speeds: 58, 75, 110, 134, 158, 208, 

300, 600, 1200, 1808, 2400, 2468, 3606, 4800, and 9606 baud. 
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Transmit speed {is Independent of recelve speed; the 
terminal may transmit data at one speed and receive data at 
a different speed. 

Wraparound 

The wraparound feature removes the maximum limit 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 is 
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 overwritten into the last character 
position of the current Line until a CR and an LF code are 
generated. 

Note 

Since wraparound is a VT10@0 terminal 
feature dealing with physical lines, the 
CR and LF codes must still be generated 
to end the logical line. 

rz 
3 | (shifted) 

The VT108 contains character sets for the U.S. and the 
United Kingdom. The difference between the two character 
sets is one character, the or& symbol. When the U.S. 
character set Is selected, the uppercase 3 key on the main 
keyboard displays the &# character. The £ character is 
displayed when the U.K. character set is selected. 
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- Magnetic Tapes 
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Figure OVA-7. TSH4 

9-track magtape tape 

800 or 145008 BPI preset at factory 

Up to 8 units on a system 
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Figure OVR-8. TUSB - DECtape II 

Low cost tape cartridge 

10 second average access time 
Up to 2 drives per controller 

e
o
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0
 

Uses a DLIIA terminal interface 

KMC11 

Up to 4 controllers/8 units on a system 

Random access to $12 blocks of $12 bytes each 

o A microprocessor used ty the 327] packaje 
° Up to 16 allowed on a systen 

+ 
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OBSOLETE HARDWARE 

° 

te] 

RC11 - fixed haad disk 

RSTS/E UPCATE 
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LK11 - hardware which forced device interrupts 
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NEW OPERATING SYSTEM PEATURES 

Large files 

1. 

2. 

i. 

4. 

Data Caching 

1. 

2. 

System generation option 

Data Elles limited only by the size of a disk 

Resource cost 

eo 

o 

2K words in monitor 
One additional small buffer for each file 
opened, no additional buffers for multiple 
opens of the same fille. 

Benefits include: 

ce) Extension of non-contiguous files opened for 
update/write-shared access 

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

Some performance improvement 

System generation option 

Data, as well as directories, can be cached in 

memory 

User selectable random or sequential data caching 

(privileged operation) 

Resource cost 

rs) Minimum 2K words of XAUF 
° Heavier CPU usage 

Benefits 

3 Overall 1/0 throughput improvement on disk 
bound systems 
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RSX Directives In Monitor 

1. 

2. 

3. 

4. 

Resident 

1. 

2. 

5. 

System generation option 

User jobs do not have the RSX Run-Time System as 

part of the user virtual space. 

Resource cost 

o 1K words in the monitor 
A 

Benefits 

o 31K word user space when using the RSX Run-Time 
Systen 

o 24K word user space when vaing RMS resident 

libracy 

Libraries , : 

System generation option 

RMS routines memory resident and shareable by 

multiple usecs. 

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

Resource cost for RMS Resident Library 

° Up to 24K words of physical memory 
o 8K words In user virtual space 
e RSX directives in the monitor are required 

Benefits for RMS Resident Library 

Reduced task build time 
Smaller task images on disk 
Faster executlon speed - reduced overlaying 

Overall performance improvements on systems 

with AMS-11 applications — . 

a
o
0
o
0
9
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User Logical Assignments with PPN's 

1. Logical assignments that associate a device and PPN 

with the logical assignment 

2. Benefits 

° Less programming restrictions 

3. Limitations 

° Only three logical assignments available if a 
PPN is included 

Placed Files 

1. Fiest block of a fille can be positioned at orc near 
a specified physical disk location. 

2. Benefits 

o Optimal placement of files to minimize head 
movement on disks 

Tentative Files 

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

2. Benefits 

° Less program code 
3) Data security in case of a program abort or a 

system crash 

Conditionally Contiguous Files 

1. Filles are created contiguous or non-contiguous, 
based on available disk space. 
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2. 

No Pile 

1. 

2. 

ASTS/E UPDATE 
OVERVIEW OF RSTS/E V7.0 

Benefits 

o Less error handling overhead 

Supersede 

Files opened for output return an error if a file 
with the same name already exists 

Benefits 

° Less program code 
° Greater Elle protection 

Zero a Disk File 

1. 

2. 

Null characters are written over the specified file 
if it is explicitly or implicitly deleted. 

Privileged operation that can be specified at open 

time ‘ 

Benefits 

o Sécurity for files containing sensitive 
information . 

Limitations. 

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

Make a Contiguous Pile Non-Contiguous 

1. 

2. 

Contiquous files can be made non-contiguous while a4 

fille is being accessed by multiple users. 

Benefits 

o Ability to extend a contiguous file while 

application programs are executing 

OVA-26 COMPANY CONPIDENTIAL 

Library 

1. 

2. 

FETSSE UPLATE 
OVERVIEW OF RSTS/E V7.8 

Segmentation 

Ucllity programs and thelr associated filles can be 
stored in accounts other than {1,2} . 

Benefits 

) Faster access to utility programs 

° Reduced overhead on the system library account 

ANSI Magnetic Tape Support 

\ l. 

2. 

3. 

Mul ti-volume magnetic tape support through PIP.SAV 
only. 

BeneEits 

° Transpoctabillity of RMS-11 Sequential files 
between RSTS/E and VAX or RSX-LIM 

o §6©Allows selective backup of large files to tape 

‘Limitations 

°o RMS~11 Relative and Indexed files transportable | 
only to other RSTS/E systems 

BASIC-PLUS-2 Only Systems 

1. 

2. 

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

Benefits 

o Utility programs as task Images 
° Less memory used for the system default 

run-time system 

Limitations 

o No Immediate mode 

CUR M27 COMPANY CONFIDENTIAL 
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COBOL Only Systems 

1. RSX Is the system default run-time system 

2. Benefits 

0 

9 

No need for BASIC-PLUS or BASIC-PLUS~2 

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

RMS resident library 

utility programs as task images 

OVR-29 COMPANY CONFIDENTIAL 
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OVERViEd OF RSTE/E V7.8 

UTILITY PROGRAMS 

All .BASIC-PLUS utility programs can be complled and 
executed under BASIC-PLUS-2 without translation. 

New Utilities 

1. SAYRES.SAV 

Fast volume save/restore 
Image copy of disks 
Executes stand alone or during time-sharing 
Handles bad blocks 
On-line for unmounted disks 
Off-line for system disk °

o
0
a
0
 0
 

2. ONLCLN.SAV 

° On-line disk clean utility 
o More thorough disk clean than the SYS call- 

clean 

3. MAKSIL. TSK 

o Converts task images into resident library’ 
format ; 

o Converts task Images or .SAV Images into 
run-time system format 

4. FIT 

o Supersedes PIPEXT.BAS 

° File transfer program for DECtape II, floppy 
disk, AT1LI disks and DOS disks 

5. DEVTST 

° Supersedes UETP 
° Device testing package 

6. RMSIFL 

© Performs fast losting of. indexed files 
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OVERVIEW OF RSTS/E V7.9 

Discontinued Utilities 

e
9
o
o
0
c
 
0
0
9
 UETP - superseded by DEVTST 

SYSCAT.BAS ~ superseded 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 - superseded by SAVRES 

OvR-36 COMPANY CONFIDENTIAL 

BUNDLED SOFTWARE 

RMS-1L1IK V1.8 

SORT-11 V2.8 

KMC1LL driverc 
Il driver (18M 9

0
0
0
 

ECTS/E UPDATE 

OVERVIEW GF ASTS/E V7.8 

Interconnect) 
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UNBUNDLED SOFTWARE 
DOCUMENTATION 

o BASIC-PLUS~-2 V1.6 1. Updated/reorganized manuals COBOL V4 
- 

DATATARIEVE V1.1 . o BASIC-PLUS Lanquage Manual 
o  DIBOL/DEFORM V4C and V4D o RSTS7E System User's Guide 
o RPG IT V8. 62 o ASTS/E Programming Manual 
o FORTRAN IV V2.1 o RSTS/E V7.@ System Manager's Guide o FORTRAN IV PLUS V2.5 o ASTS/E V7.8 System Generation Manual 

.) RSTS/E Task Builder Manual ~ Category C 
o ASTS/E V7.8 Documentation Directory - No RMS Support 

2. RSTS/E Programmer's Utilities Manual o —-KMC/3271 V1.8 
0 RSX based utilities manual 

o  DECNET/E Viel 
- LAR -~ Virtual terminal support - PAT . . 
- MAKSIL 

o WISE ~ MAC AL 
; 

o DEC 
3. RSTS/E System Directives Manual 

CATEGORY C SOFTWARE 
o =A MACRO programmer's manual 

eo  APL-11 - General monitor directiveg 
- RSX emulator directives 
~ Run-Time Systems 

o FORTRAN IV PLUS. 

4. RMS-1) User's Guide 

° All RMS-11 documentation consolidated into one 
manual. 

5. RMS-11 MACRO-11 Reference Manual 

o RMS~1] {Implementation in MACRO-1] 
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This page is for notes. 
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- System Generation Procedures 
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System Generation Precedures 

System Generation Procedures 

INTRODUCTION 

Before RSTS/E can be made avallable fer general 

time sharing: 

o The monitor must be generated, 

° The default run-time system, system library, 
and optional software must be bullt, and 

o Command and control files must be created. 

These procedures are normally done at system 

generation time. 

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

New hardware 
New INIT features 
New monitor features 

New library building features ' Q
o
a
c
e
o
 

This module covers the changes and enhancements to 

system generation for RSTS/E V7.9. 
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System Generation Procedures SISiTAL System Generation Precedures 

DISTRIBUTION MEDIA 
Table SYS-2. Disk Distribution Kits 

Table SYS-1. Magtape Distribution Kits DEC Order No. Pack ID Contents 

DEC Order No. Bpr Contents 
RKGS 

y- 
Track be8 AN-2771G-BC SYSGNG System Generation 

- - 
AN-2751G-8C SYSLI1G System Library I 

ae see are oyeren Generation AN-5444G-BC SYSL2G System Library II 

AP -C726G-BC 
system Library tr AN-C88 5B -BC RS XLBB RSX Run-Time System 

and Library 

AP-C883B-BC RS Peerery System ’ aN-5227D-BC RMSKIT RMS Run-Time System 
and Library 

AP-DB47C-BC ie Mucery System AN-H467A-BC PATCHA ASTS/E V7.9 Patch 

: 
Kit “A‘ 

AP-H455A-BC RSTS/E V7.0 Patch it 
Kit "A* 

REO6 

9-Track 809 | AM-2774G-BC SYSGNG System Generation, — 

AP-2773G-B8C System Generation 
RSX ritcarw System 

AP-27596-BC System Leprary I AM~5445G-8C SYSL1B System Libraries 

System Library IT AM-5228C-BC RMSKIT RMS Run-Time System’ 

Ap-C881B-BC RSX Run-Time System 
and Library 

AP-5226D-BC ans rie system AM~H 46 8A-BC PATCHA RSTS/E V7.0 Patch 

- - n-Time Kit "A" 

and Ulbrary 

AP-H466A-BC RSTS/E V7.0 Patch 
Kit “A*" RKB? 

AY¥-D526S-BC SYSGNG System Generation 

9-Track 1668 (2409 Ft. reel) 
~ cystem Libraries, 

RSX Run-Time System 

AB-H751G-BC System Generation and Library 

raries, AY -D946C-BC RMSKIT RMS Run-Time System 

Re eee System and Uibrary 

aB-H752G-BC ants Run thee system AY ~-H469A-BC PATCHA RSTS/E V7.0 Patch 

- - - Kit °A" 

and Library 

AB -H75 3A-BC RSTS/E V7.8 Patch 
Kit "A" 
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Table SYS-2. 

RSTS/E UPDATE 

System Generation Procedures 

Disk Distribution Kits (Cont.) 

DEC Order Ho. Pack ID Contents 

RLO1 

AX-D527G~BC SYSGNG System Generation, 
RSX Run-Time System 

and Library 

AX-D5 28G -8C SYSL1B System Libraries 

AX-D945C-BC RMSKIT RMS-Run-Time System 

and Library 

AX -H47@A-BC PATCHA RSTS/E V7.8 Patch 

Kit "A" 

SY¥S-4 COMPANY CONFICENTIAL 
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System Generation Precedures 

GENERAL SYSTEM GENERATION PROCEDURES FLOW CHART 

Boot 
distribution ; 
media 

j 
Initietize 
disks and 
copy fites 

i 
Tallor and 
start up 

SYSGEN 
System 

1 
flun CREATE 
and answer 
questions 

i 
Run SYSBAT, 
shutdown 

SYSGEN System, 

and boot output 

media 

Figure SYS-1. 

Is 

this an 

intermediate 
media? 

Copy [0.1] fles 
to terget 

disk 

- 

Syeqen Flowchart {Page l of 4) 
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System Generation Procedures System Generation Procedures 

Teor snd . 
Mount . ' 

start up the 
he eppropriate 

Petributl 

new monitor 
ne ae. on 

Run BUD RUN 
from distribution BASIC PLUS ASX Sy¥-RUNLD 

Was Run end bulid ond build 

there on OEV:SMINCOP Gerory RSH hbceries 

intermediste fram intermediate 

media? medie t 

~T Creste Build BASIC PLUS 2 

.- asent Mas BASIC-PLUS-2 be the tyster 

eceounts 

Mount ; 
No 

the pstch - | _ 

iit : 

, Bute 
Availlery Run BUILD end 
Sottwere build the 

tyetem 

hheary 

Are 
there i 

three disk 
delves? Craste 

ASCII Alee 
ond 

_ 
accounts 

Run PATCPY - 
{ 

from patch kit 
for BASIC-PLUS ‘ 

Build 

or 

Auntiary 

SY: 

Sottwere 

fer RSX 
“ 

Lee 

Figure SYS-1. Sysgen Flowchart (Page 2 of 4) Figure SYS-1. Sysgen Flowchart (Page © 
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System Generation Procedures System Generation Prececures 

ENHANCED INIT OPTIONS 

DSKINT Option 

CHUTUP option: DSKINT 

07-Feb-79? 
82:07 PM? 

Disk? DM@: 

RUN y , , 
SHUTUP.RSX This disk pack appears to be a RSTS/E formatted 

disk with the following characteristics: 

{ - . Pack ID : SYS PAK 
; : Pack Cluster Size : 8 

Moke \ Pack is currently : Private, 

BP2COM , Update access date on writes. 

the system 
. 

default 

a Pack ID? SYSPAK 
' Pack cluster slze? 6 

Gee , SATT.SYS base? , 

SAVE Type a block number to locate the file SATT.SYS at a , 

set of , specifle place on the disk, or type <LF> to let RSTS find a 

the ‘ location. 

system disk ; SATT.SYS base? 
MED password? V79 

{ MED cluster size? 16 
Pre-extend directories (ne) 7 ¥ 

Start up PUB, PRI, or SYS? SY¥S ~ 

the . Library password? CIBA 

system Library UFD cluster sTze? 16 

Type a block number to lecate the llbrary account at a 
specific place on the disk, or type <LF> to let RSTS find a 

Generel . location. 

Timesharing ; . Library account base? 

. Date last modified (no)? ¥ 
New files first (no)? 

Use previous bad block Info (neo)? ¥ 

; Format (no)? ¥ 

Patterns? 2 
Figure SYS-1. Sysgen Flowchart (Page 4 of 4) Proceed (Yor N)? ¥ 

Library account base? 

~ NTTAL . 
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BARDAR Option 

Option: HARDWR 

HARIWR suboption? LIST 

Name Address Vector Comments 

TT: 177558 659 
RL: 174409 14598 Units: O(RLOL) 2(RLO2) 3(RLO2) 
RM: 177446 219 Units: @(RKG46) L(RKGS) 2(RKO7) 
RBs 174798 254 Units: O@(RP@4 DP) L(RPO4 DP) 
ARs 176369 158 Units: 
TU: 172449 224 Unitse @(TULS OT4O3 80) L(TUIA e@TMG3 #0) 

KWLIC 177546. 108 
KWLIP 1725480 104 
SR 177578 

DR 1775780 

Hertz = 66. 

Other: Cache 

HARDWR suboption? DISABLE 

Controller to disable? RRO 

HARDWR suboption? UNITS 

Disk to set units for? DB 
Unit? @ ~~ 

Type of this unit? 
Unit? 1. ‘ 

Type of this unit? 
Unit? 

HARDWR suboption? TU58 
DL FOR DDO (?)? 
DL FOR DD2 (7)? “Z 

HARDWR suboption? LIST 
a 

3 changes pending. 

SYS-18 COMPANY CONFIDENTIAL 
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System Generation Procedures 

Name Address Vector Cemments 

TT: 1775608 958° 
RLt 174466 158 Units: @{RALGI} Z(RLGZ} I(RLG2)} 
RM: - 17744@ 218 Units: O(AKO6) L(RKGB6) 2(RKO7) 
RB: 176700 254 Units: B(RPO4 DP) L(RPO4 DP} 

RR: 176363 1590 Units: 
(RA: System Disabled) 
TU: 172448 224 Units: O(TUI56 @TMO3 #6) 1L(TUI6 PTMB3 18) 

KEW1IL 177546 188 
KWIlP 172548 194 
SR 17757¢ 
DA 177578 

Hertz = 68. 

Other: Cache 

HARDAR suboption? EXIT 

3 changes being made. 

Rebooting ... 
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REFRESH Option 

Option: REFRESH 

97-Feb-797? 
@2: 27 PM? 

DISK? DM@ 

Clean? Y 

Disk Is belng cleaned - wait ... 

REFRESH subeption? LIST 

Plie Pile 
Name Required? Flags Status 

System filles; 

SWAP .SYS YES 

SWAPB .SYS NO 
SAAPL .SYS NO 

SWAP3 .SYS NO 
OvVR SYS NO 

ERA «SYS NO - 

BUFP .SYS NO 
CRASH .S¥S NO 

Others: 

BADSB .SYS Noo 

SATT .SYS NOO CTG 
INIT .SYS NOD CTG 

ERA «ERR CcTG 
SYSGEN.SIL NOD CTG 

RT12 .RTS CTG 

CRE 
OK 

OK 
OK 

OK 
OK 
OK 
OR 

SYS-12 

RSTS/E UPDATE 
System Generation Procedures 

Current Minimum Start 
Size Size LBN 

64 

$4 
16 , 

25 

40 
1 13545 

417 
16 649 

201 
28 897 

COMPANY CONPIDENTIAL 

9°:GITAL 

REFRESH suboption? CHANGE 

SWAP.SYS changes? YES 

Size? 20*31 

Base? 13545 

SWAP8.SYS changes? 

SWAP1.SYS changes? 

SWAR3.SYS changes? 

OVvA.SYS changes? 

ERR.SYS changes? 

BUFF.SYS changes? 

CRASH.SYS changes? ¥ 

Size? 80 

Base? 

RASTS/E UPDATE 

System Generation Procedures 
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REFRESH subdoption? LIST 

File 
Name 

System files: 

SWAP .SYS 

SWAP®@ .SYS 
SWAP! .SYS 

SWAP} .SYS 
OvR -SYS 

ERR «SYS 

BUFF .SYS 

CRASH .SYS 

Others: 

BADB .SY¥S 
SATT .SYS 
INIT .SYS 

ERR ~ERR 
SYSGEN.SIL 

RTLI .ATS 

Required? 

YES 
HO 
NO 

NO 
NO 

NO 
NO 
NO 

REFRESH suboption? 

File 
Flags Status 

NOD 

NOD 

NOD 
NOD 

NoD 

cTG OK 
OK 

OK 
OK 

OK 
OK 
OK 

CTG OK 

Nop 
CTG 
CTG 
CTG 
CTG 
CTG 

S¥S-14 
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Current Minimum Start 
Size Size LBN 

4 

2480 54 13665 

54 
16 

66 25 921 

49 
it 13545 
417 
16 649 

261 
20 697 

COMPANY CONFIDENTIAL 
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System Generation Prececures 

DEFAULT Option 

Option: DEFAULT . 

No defaults, are currently set in SYSGEN.SIL 

You currently have: JOB MAX = 2, SWAP MAX = 16K. 

JOB MAX or SWAP MAX changes? ¥ 

New JOB MAX? 2 

i New SWAP MAX? 28 

You currently have: JOB MAX = 2, SWAP MAX = 28K. 

JOB MAX oc SWAP MAX changes? 

Run Time System? RT11L 

Error message file? ERR 

Installation name? SYSGEN 

Memory allocation table: 

OK: 88000008 -— 06127777 ( 22K) 1# EXEC 

22K: 00130000 - 80147777 ( 4K} : ATS (ATLL) 

26K: 98150006 - 90757777 ( 98K) : USER 

124K: 08750009 - End : NXM 

Table suboption? 

You currently have crash dump disabled. 

Crash dump? ¥ 

Magtape labelling default (none)? pos” 

Preferred clock (P 1588)? 

Date format (ALPHABETIC) ? 

Time format (AM/PM)? 

Power fail delay (1)? 50 

fYS-3$ COMPANY CONFICENTIAL
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; RETESE JPDATE 

System Generation Procedures 
System Generation Procecures 

NeW AND ENBANCED SYSGEN.SAV QUESTIONS . RSX Questions 

Distribution Questions 

You have the option of installing RSX of 

BASIC-PLUS-2 as the system default Run-Time System. 

The RSTS/E system is distributed on magtape, RKQ5 Will you want RSX as the system default Run-Time 

(DK), RLOL (DL), and RKG6 and RKO? (DM) cartridge 
System (Yes or No)? 

disks, or may already have been transferred to the 

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

be made between the TU18, TE10, and TS83 drives, 

which use the device name "MT"; the TU16, TE16, and ' 

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

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

distribution medium for this system generation (MT, 

MM, MS, DK, DL, DM, or SY). 
The system generation process can automatically 

patch the generated RSX RTS. You must have an RSX 

Distribution medium? #774 
patch file on some ASTS/E Eile structured medium. 

Would you llke to automatically patch the generated 

RSX ATS (¥ oc N)? 
. 

RSX patching? 778 

The RSX RTS patch flle can exist on the current 

system disk (SY): another disk (DF, DK, DOL, DA, OP, 

DR or DB); TV16, TE18, er TSO} magtape (MT); TULG, 

TEL6, or TUAS magtape (MM), TSO4 magtape (MS), OF 

DECtape (DT). Enter the name of the medium which 

has your RSX RTS patch file. 

Patch file medium? 

SYS-14 COMPANY CONFIDENTIAL 
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The disk on which your patch Eile exists has a 
legical name called the pack fdentification. This 
was assigned to the disk when {t was inttlal! zed. 
Please specify that pack ID. 

Pack ID? 

Enter the fille name of the RSX RTS patch file. You 
may enter an account number (for example, (18,231) 
or $ (for [1,2]) along with the fFlle name. 

Patch Fille name? @SRSXRTS.CMD I 

S¥S-18 COMPANY CONFIDENTIAL 
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System Generation Procetures 

Terminal Service Questions 

. The RSTS/E terminal service can be bullt to respond 

to CTRL/T by printing a one-line status repert 
describing the job's status. This report includes 
the job name, RTS name, run state, job and RTS 
sizes, and tetal and incremental CPU times. The job 

is not disturbed when the report is printed. Would 
you like to have this feature in your monitor (YES 

er NO)? 

One-line status report? ty! 
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System Generation Precedures 

Disk Questions 

The RLIL controller is used to control any 
combination of up to 4 of the RL@1 2.6 million word 

or RLO2 5.2 million word top loading cartridge disk 

drives, Enter the number of RL@1 and RLG2 drives on 

this system (9 to 4). . 

RLO1/RLO2* s? 

Overlapped Seek? ty? 

The RK611L controller is used ‘to control any . 
combination of up to eight RKA6 (6 million word) or 
RKO? (12 million word) top loading cartridge disk 
drives. Enter the total number of RKO6 and RKO7 
drives on this system (@ to 8). 

RKOG/RKOT's? 

Overlapped seek? 

The RMO2/3 disk system consists of an RH11 
controller and up to elght RM@2 or RM@3 moving-head 

disk pack drives. Type the total number of RM@2 or 

RMG3 drives in this configuration (8 to 9). 

ANG2/RMGI* s? 

Overclapped seek? 
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pecipheral Device Questions 

The TS@4 magtape system censists of a TSI11 

controller and a TS@4 drive. ASTS/E supports up to 

6 TSH4 systems. If this system has no TSO4 magtape 
drives answer 8; otherwise, how many TSO4's exist on 

this system (@ to 8)? 

TS04' s? 

The TUS8 DECtape — [I system consists of two drives 
and a controller, connected through a ODULI1L 
interface. RSTS/E supports up to four TUSS systéms 

for a maximum of efght drives. Please enter the 
number of TUS8 drives attached to this system (8 to 
8). 

TUS8's? 

The RX11 or RX211 Eloppy disk system consists cf a 
UNIBUS Interface and an RXGL single density) of 

AX82 (double density) fleppy disk subsystem. The 

RXO1 and RX@2 each include a disk controller and twe 
floppy disk drives. RSTS/E supports up to four RX11 

or RX211 systems for a maximum of efght drives. 
Please enter the number of fleppy disk drives 

attached to this system (@ to 4). 

RXO1L/RXA2's? 
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The KMC1L1 {s an Intelligent microprocessor 
centroller which, when loaded with appropriate 
micre-codes, can be used to control various types of 
peripherals. How many KMC11 units do you have on 
this system {@ to 16)? 

KMCi1l's? 

The KMC11 can emulate the operation of various 18M 
Protocols. This support permits the RSTS/E system 
to communicate with any I8M system which supports 
the protocol. De you want the KMC IBM protocol 
Support (YES or NO}? 

KMC [BM protocol support? not 

Each KMC12 can control one DUP11 synchronous line 
interface to the 3271 host. How many simultaneous 
KMC/3271 links do you want? 

Simultanecus links? 
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The LP driver can be made to take advantage of the 
extended buffer pool rather than always buffecing 
character output frem the snall buffer pool. This 
will particularly benefit those systems which have 
an increased contention for system small buffers. 
Do you want the extended buffering for LP (YES or 
NO}? 

Extended buffering for Lp? fys 
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Cptienal Monitor Feature Questions 

An optional feature of RSTS/E 1s the ability to read 
and write filles which are longer than 65535 blocks. 
Including large file support also reduces file 
creation and access times and makes disk update mode 
significantly faster. Including large file 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? v3 

An extended version of FIP buffering is available 
undec RSTS/E which allows jobs to specify, on a file 
by fille basis, that user data files are to be cached 
in the extended buffer pool. This caching is 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 buf£ering 
in your system (YES orc NO)? 

Extended data buffering? NO} 
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At the cost of a physically larger menitor, the disk 

drivers and their subroutines can be built Into 4 

separate monitor “phase”®. If you want tc maximize 

the size of your small buffer pool, you sheuld 

answer "YES". Build monitor with a separate disk 

driver phase (YES or NO)? 

Disk driver phase? fv? 

An optional feature of RSTS/E allows pregrams te 

reduce 1/0 for overlaying by attachIng to sharable 

memory-resident code. If you have at least 124K 

words of memory, and intend to use the RHS-11 

resident library, answer ‘YES’. 

Resident libraries? ye 

i] 

The RSTS/E monitor can be made to take over some of 

the function of the RSX Run-Time System. Programs 

which nermally run under RSX Run-Time System den't 

need any run-time system, so they can grow to JlK or - 

use the address space for a resident library. This 

option makes the monitor 1K larger. Do you want to 

include ASX directives in your monitee (YES or NO)? 

RSX directives? Ht 
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PROGRAMS RELATING TO LIBRARY BUILDING Programs Copled into S¥:[1,2] by MINCOP 

MINCOP Program 
Table SYS-3. 

Progran Prot ATS 

; PIP. SAV €232> RT11 
When an Intermediate media is created during system 
generation, thea MINCOP pregram must be run to copy PIPSAV.TXT <66> RT11 
the utility pregrams needed for bullding the system 
library. ONLPAT. SAY <184> RTAl 

RUN DEV: SMINCOP MACRO. SAV <104> ATI1 

DEV: is the device specification of the CREF.SAV <184> RTL 
intermediate disk or magtape. Do not specify an 
extension for the program in the RUN command. LINK. SAV €104> RTil 

“ LIBR.SAYV <104> RT11 
Note 

PATCH, SAV <104> RT11 
1€ the Intermediate media is a disk, the 
MINCOP pregram will logically dismount PAT. SAV <164> RT11 
the disk when the copying is completed. 

UTILTY. SAV <104> RTL 

SYSLIB.0BJ 18> oat 

COMMON. MAC <ag> RTL 

PATCPY. TSK* <104> RSX 

LOGIN. TSK* <184> RSX 

BUILD. TSK* <194> RSX 

ATPK.TSK* <1ga> | ASX 

CPATCH. TSK* <104> RSX 

AUTOED. TSK* <104> RSX 

*Only copled if the system default run-time system [s RSX. 
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System Generation Procedures 

PATCPY Progras Table SY¥S-4. PATCPY 

The PATCPY program, executed prior to building the Response to 
system library, transfers command and patch files from a ° Packages to patch? Files copied 
patch kit to a disk. These filles are used during the bulld 
procedure to automatically patch utility programs. ALL * 

RUN DEV: SPATCPY EXEC reine 
MONITR.CMD 

The device from which PATCPY Is run depends upon the PAO3?7? .* 

system default run-time system. For BASIC-PLUS, PATCPY is Inirecn 
run from the patch kit. For RSX, PATCPY 13 run Erom SY: PAGL?7 «® 

AJI2Z780.CMD 

Example PATCPY Dialogue PAOS?7? .* 
DECNET.* 

RUN MMO:SPATCPY DECNT? .* 
PA4S7? .* 

PATCPY X7.6-05 RSTS V7.8-05 TIMESHARING BASIC ~CAD 
Enter distribution device/PPN<MMO: [1,2] ¥: PAOA??.* 
Enter output device/PPN: SY: [200,200] 

‘Can't find Elle or account - SY: [200,200] INIT INT ecm 
Attempt to create account SY¥: (200,280) <No>? Y. PAO1?7.° 
Account SY: [209,260] created with your password 
Packages to patch? BUILD SYSGEN syscen.cne 

Copying MMO: (1, 2]BUILD.CMD to SY: (200, 200)BUILD.CMD PAO27?.° 
Copying MM@: (1,2]PA10@2.CMD to S¥: [208,200]PA1002.CMD 
Copying MMO: (1, 2JPA1902.901 to SY: (200, 200)PA1002.001 - MONTTR Aiea 

° 
BASIC BASIC.CMD 

5 Elles copied PABA?? -* 
Copy operation complete 

RJI2780 ?727898.CMD 
PAMS??.* 

PA25??.* 

DECNET DECNET.* 
DECHT?.* 

NETSLO.* 

PA45??.* 

PA46??.* 
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Table Sys-4. PATCPY (Cont.) 

Response to Response to 
Packges to patch? Files Copled Packages to patch Files Copled 

BUILD BUILD.CMD *STANDARD*® INIT.CMD 
PA1G??.* 

SYSGEN. CMD PA11??.* MONITR.CMD. 
PA127?.* BASIC.CMD 
PAL7?7.* 

AJZ7AG,* 
PA2218.* 

DECNET. * 

NETBLD.* 
SPLER SPLER.CMD 

BUILD.CHD 
PA14??.* SPLER.CMD 

BIGPRG. CMD 
BIGPRG BIGPRG.CMD BACKUP. CHD 

PA1LO2?.¢ DEVTST.CMD PA1122.# UNSUPP.CMD PA2219,* RSX. CMD 
RT1L1.CHD 

BACKUP BACKUP.CMD 
RMS.* 

PA13?7.* 
SORT.CMD 

PAG??? .* 
DEVTST DEVTST.CMD PA1?7?.% 

PA1977.* PA2127?.* 

PA22??.* 
RT11 RT11.CMD PA3172.* 

PA227?.% 

RSX ‘ASX.CMD Other valid responses 
PA2172.* 

: BASIC2 
RMS RMS.# FORTRAN 

PA2977.* DTA 

DMS5aA 
SORT SORT.CMD DIBOLV4C 

PA 302? .* DIBOLV4D 
RPG 

APL 

WISE 

DECAL 

DECNETVI.8 
BASIC 2V1.5 
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BUILD Program 

The BUILD progra ; oo 

Enhancements incluler has been re-written for RSTS/E V7.8, 

o Autopatching as part of the BUILD procedure, 

° Packages (BACKUP, SPLER and In accounts other then OTST and Error Logging) 

o CUSPs build under BASIC PLUS ‘ - RSX or BA - ~ with the same set of control tlles, SIC-PLUS-2 

Specifying "LB: on other than S¥:{1,1], 

o Dynamical byn Y creating START.CTL and CRASH.CTL files, 

o Automatically ‘Apps patil, * 

RUN DEV: SBUILD 

The device from which BUIL 0 
System default run-time system. are 
BUILD from the di from SY:. stribution kit. 

n depends upon the 
For BASIC-PLUS execute 
For RSX, execute " BUILD 
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Example BUILD Dialogue 
: 

RUN- MMO: BUILD 

BULLD X7.90-05 RSTS V7.8-85 TIMESHARING 
System Build <No>? YES 
Source Input Device <MM@:/DEN:600/PAR:O0DD>? 
Library Output Device <SY:>? 
Target System Device <SY@:>? 

Library Account <[1,2]>? 

*** Copying file MM@:(1,2)BUILD.CTL to BLDI.TMP *** 

Locate logical 'LB:* on <S¥:{(1,1]>? 
Function (Bulld/Patch, Patch, Bulld) <Build/Patch>? 

Save patched sources <No>? 
Run-Time System <BASIC>? 
Locate ERROR Package on <S¥:[1,2)>? S¥:(1,19] 

Can't find File or account —- SY: (1,18) 
Attempt to create account SY¥:[1,18] <Ne>? ¥ 
Account SY:[1,18) created with your password 

Additional Control Fille is <None>? 
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Command Format for *Source Input Device?’ Prompt 

(leg fllee]devs[{/switches] 

where 

legfile 

is the fille 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 following: 

/DEN(SITY):80@ OR /DEN(SITY}]:168@ only valid for magtape 
/PAR(ITY]:0DD OR /PAR[ITYJ:EVEN only valid for magtape 
/dOS only valid for magtape 
7 ANSI enly valid for magtape 
/DET [ACH] 

The DETACH switch causes BUILD (actually ATPK) to 
detach. Tf a legfile {is also specified, this can vastly 
Speed up seme BUILD/PATCH procedures, because it elim{nates 

time spent walting for the KB: output. 

Note 

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

Response to Run-Time System? question must be: 

fs] A keyboard monitor which fs present in [6,1] or is 
the current system default. ; 

° A BASIC-PLUS, RSX or BASIC-PLUS-2 run-time system 

with an executable extension of .BAC or .TSK. 
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BUILD Control Files Supplied with Distribution 

BUILD.CTL Used In a system build. 

: Utilltites needed on all systems. 

BIGPRG.CTL Large Utilities 

SPLER.CTL Operator 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 
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ASX.CTL Contents 

RSX.RTS 
SYSLIB.OLB 
RSXHAC.SML 
CSPCOM.OLB 
TKB.TSK 
MAC.TSK 
LBR.TSK 
PAT.TSK 
EDT.TSK 
CSPCOM.TSK 
SHUTUP,. ASX 
EDTCOM.TXT 
SLOTKB. TSK 
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ATPK Progran 

ATPK (pronounced “at-pee-kay”) is Included in ASTS/E 

v7.0 for use as a part of the BUILD procedure. [It can also 

be used as a. general purpose indicect command file 

processor. ATPK can control a job by use of a pseudo 

keyboard (PK) and = cun programs from a script previously 

defined in a command file. As an ind{rect cemnand file 

processor, ATPK runs at the user's keyboard and reperts the 

job dialogue there 4s ft happens. ATPK can also be used 48 

a simple batch processor, running detached and reporting the 

job dialogue in a log file. 

Starting Up ATPK 

ATPK may be invoked In one of the following ways: 

RUN SATPK 
*<startup command> 

or, if the CCL is installed, 

ATPK <startup command> 

Or 

ATPK 
#<startup command> 

ATPK wlll accept either of the CCL commands “ATPK™ or “@° if 

they have been Installed by the system manager. 

startup command> {Is of the form: 

{<leg file> =] <command file> {/<switches>] 

Valid switches are: 

/DET Run ATPK detached. Note that If a 

leg fle {fs not specified, cutput 

will be te the keydeard whether cf 

not ATPK detaches. At the end cf a 

successful detached run, ATPX will 

kill itself. 
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{DEL Deleta command file on successful 

completion (used by BUILD). | 

/RTSscrts> Start the controlled job under the 
keyboard menitor <rts>. If <rts> is 
not a keybeard monitor RTS, no error 
will be reported and the new job 
will start up under the system 
default RTS. If this switch Is not 

specified, the job will start under 
the user's current job default RTS. 

/LOG If the user fs privileged, legins 
will be raised, if necessary, to 
start the controlled job (used by 

* BUILD). ; ; 

{CHA[IN]: <program [;<line>] [=\<core command>\]} 

On successful completion, chain to 
<program> at line number <line>d, If 
specified, with <core common> loaded 

in core cemmon, if specified. Any 

character not contained in <core 

Common> may be used In place of the 
backslashes to delimit the ‘core 

cemmon> argument. Thia switch 
allows BUILD to patch Itself or ATPK 
and then chain back to {tself for 

the rest cf the build. 

The dialogue of the controlled job will normally be 

printed on the terminal. If,a leg file is specified, the 

dialogue will also be printed there. If both a log file and 

the /DET switch are specified, the dialogue will only be 

printed In the leg file. 

The default extensions for the cemmand and log files 

are, respectively .CHD and .LOG. 
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processing the Command File 

ATPK usually sends each line of the control fille %as 

Is" to the PK when the jeb at the PK enters a program er 

moniter keyboard wait stall. Four characters in the command 

flle ace handled specially, however: 

$ as first character on line, indicates an ATPK 

commanc. 

! as first character on line, indicates a comment. 

* indicates a control character. 

indicates that the next character Is not a special 

character. (f.e., an underscore character quctes 

the followlng character.) 

ATPK Commands 

-Any command file line beginning with a dollar sign ($) 

1 be considered an ATPR command. Valid ATPK commands 

b4 
. . 

$LOG OFF Turn dtalegue reporting to the log 

fille (and/or keybeard) of€. 

$LOG ON Resume printing the controlled job's 

dialogue in the log File {and/or at 

the keyboard). 

SALLOW NO ERRORS Abort if any (fatal or warning) errors 

are enceuntered by the centrolled jeb. 

SALLOW WARNING ERRORS Abort {f a fatal error Is encountered 

by the contrelled job, but allow 

warning errors. 

-$ALLOW FATAL ERRORS Do not abort {If any errors are 

encountered by ‘the controlled job 

(default setting). 
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SWAIT 

$@<command File> 

SDETACH 

-RSTS/E UPCATE 
System Generstlon Procedures 

Accept a Line of Input from the 
keyboard and send {t as input to the 
controlled job. If a program ts 
running at the controlled job after 
this line has been processed, continue 
accepting command lines from the 
keyboard until the pregram has stopped 

running and the centrolled job Is In a 
keyboard monitor walt (that is, SYSTAT 
would show the job In a ““c" state). 
After this command has been processed, 
input will resume from the command 
file. 

Switch input command stream to 
command fFile>. ATPK will abort {f 
the command file is not f£Found. No 
nesting of these {Indirect command 
Files is allowed; ATPK will abort If 

it finds the *§@" command in the 
command file>. 

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 controlled job., 

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

Log in a keyboard number n under the 
account specified by {p,pn). This 
command, which Is only available to 

privileged users, causes ATPK to 
create a job running LOGIN with 
Instructions to attach to the 
specified keyboard and log in under 
the specified account. IE (p,pn) is 
not specifled, the account that ATPK 

{s running under will be used. If na 
{s not specified (for example, SLOGIN: 
KB:), CLCOGIN will be Instructed to 
attach to the keyboard from which ATPX 
was started. This may be useful to 
log the user back {In folloving a 
command that started up ATPK with the 
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Any line startin 
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f/OET switch. If the keyboard specill- 

cation is missing altogether, a new 
job will. be started at the 
psecudo-keyboard under ATPK's centrol. 
The current job at the pseudo 
keyboard, 1f any, will flrst be killed 
{nm this case. Tf Losin falls to 

attach on leg in at the pseudo-key- 
board under ATPK, an error message 
will be printed and ATPK will abert. 
If LOGIN falls at any other keyboard, 
no error will be returned to ATPK. 

g with an exclamation point will be 
recorded {n the log and not sent to the contrelled job. 

Control Characters 

Any character pre ceded by an uparrow will be converted 
to a control character before being sent to the controlled 
job, I£ a command lin e consists only of an uparrow followrd 
by a single character, the single control character will be 
sent to the controlled 

Quoted Characters 

job with no extra line terminator. 

Any “$" or "I" that is 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 
special character by ATPK must be preceded with the 
underscore character, Every underscore character {except 
those preceded by another underscore character) will be 
removed from the command line before it Is sent to the 
controlled job. 

Using ATPK for System 
af 

Startup 

If it is destred, most of system startup may be 
contrelled under ATPK. 
be precessed by the 
following: 

For example, the fille START.CTL to 

INIT uttlity could centain enly the 
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DETACH 
LOGIN KB@: [1,2] 
FORCE K80r RUN SATPK 
FORCE KB@: SSTART.LOG#=SSTART.CMD/DET/LOG 
END 

when des(gning the ATPK startup command fille, most of 
the functions of INIT will have to be performed with UTILTY. 
The recommended procedure for bringing a non-system disk 
on-line after a crash Is to clean the disk with ONLCLN.SAV 
and then MOUNT and UNLOCK the disk with UTILTY. 

When starting wp the spooling package under ATPK, two 
points {n particular should be noted. First, the SLOGIN 
command should be used to re-leg In the pseudo-keyboard 
aftec a speoelfing program detaches. Secondly, when the 

spooling pregrams are invoked, they generally prompt for 
Input and then sleep while awalting a response. Since ATPK 
‘wlll not respond unless the contrelled pregram enters an 
input stall] (as cpposed to a sleep), ATPK will not detect 
when the spocler needs the command line. This preblem may 
be circumvented by including the startup cemmand(s) on the 
Same command file line as the command that Invokes the 
Speoling program. If the cemmands are separated with an 
uparcow-M, ATPK will Insert a carriage return (the 
equivalent of a CTRL/M) between the two commands, causing 
them te be sent to the pseude-keyboard at the same time, -but 
as two lines. As an example, the following sequence In the 
ATPK command file (START.CMD {in the above example) will 
start up OPSER, QUEMAN, one line printer spooler and ene 
batch processcr. ; 

RUN SOPSER “MLOG OPSER.LOG;ALL “MCHA KB@: “MDETACH 

SLOGIN , 
RUN SQUEMAN “MDETACH 
SLOGIN 

RUN SSPOOL “MLP®@: 
SLOGIN 
RUN SBATCH “MBAG: /NOQUEUE/NODELETE/ ERROR: PATAL 
SLOGIN ; 
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When using ATPK to start up pregrams such as vTsePy, 

care must be taken te aveld sequencing problems. If VTSAPY 

{s Invoked and directed te detach and display information cn 

another terminal, immediate attempts to force cemmands to 

that terminal that would select the desired vTSePy features 
te be displayed may be ferced to the terminal before VTS@PY 

has s chance te open the terminal. In this. case, the forced 

characters may !nveke LOGIN at that terminal resulting in a 
failure by VTS@PY to gain access to the terminal. This 
problem may be avoided by having ATPK execute seme cther 

cemmand(s) (such as an itmmedlate mede SLEEP statement, if 

tunning under the SASIC-PLUS Run-Time System} after starting 

the display pregram and befere forcing to the display 

pregram's terminal. 

Other Features 

By specifying a log File and KB: as your Input flle, 

you can make a copy of interactive dialogue to queue to the 

hiae priater, etc. Note that ATPM will not be cempletaly 

transparent in such a session. 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 until the next time 

your controlled jeb enters a K6 Input wait. 

When Inputting from the terminal, CTRL/Z*’S get passed 

on through to the controlled jeb. A CTAL/C at any time will 

cause the contrelled job to be killed, the leg Eile closed, 

and ATPK to exit. A CTRL/C may be sent te the jeb by typing 

uparrow-C, 

Installing ATPK As a CCL Command 

The followSng sequence will install the CCL cemmands 

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

the commands may be installed. 

RUN SUTILTY 
FCCL AT-PK=[1]1, 2JATPK.*;PRIV 30088 
(CCL @-2[1,2]ATPK.*;PRIV 309000 
2 

(This assumes that ATPK and UTILTY are beth lecated cn 
Sy¥:f[1,2).) ° 
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CSPCOM (CUSP. Compiler) Program 

The CUSP COMPILER 

A new feature of RSTS/E V7.8, CSPCOM (the cCUSsP 
Compiler} generates object modules from the BASIC-PLUS 
utility programs that can be linked against the RSX Run-Time 

System, eliminating the need for the BASIC-PLUS Run-Time 
System on those systems which would not otherwise use 
BASIC-PLUS or BASIC-PLUS-2. . 

Note 

corpcom will be included In the RSTS/E kit 
as a maintenance tool only. The use of 
CSPCOM {fs not supported for any use other 
than the compilation of Digital-supplled 
utility programs that are included with 
the RASTS/E distribution kit. 

The use of CSPCOM is not supported for 
the compllation of the utility programs 
supplied with any optional RSTS/E 
software product unless the Installation 
guide for that product specifically 
states that the software {is compatible 
with CSPCOM. 
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Autopatching Package 

AUTOPATCH 

The autopatching mechanism for the CUSPs has been 

enhanced to allow: 

o Autopatching ef the CUSPs when the library is bullt 
(via BUILD), rather than the old sequence of 

OLD-COM PILE-PATCH-COMPELE, 

o Checksum verification of source-level patches, and 

o Comments in all phases, except within the text of a 
patch. co 
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File Specification and Directory Structure Changes 

“INTRODUCTION 

The RSTS/E operating system supports a variety of 
high level languages: SBASIC-PLUS, BASIC-PLUS-2, COBOL, 
DIBOL, RPGII, etc. Regardless of the language in which 
you code, the File specification is the way of telling 
the RSTS/E monitor exactly what actions you want taken 
when a file or device is opened. It {is through the file 
specification that you can implement many of the new 
features of RSTS/E V7.6. 

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

In this module, you will learn not only how to 
specify these new features using the RSTS/E file 
specification, but also the changes to the disk 
Girectory structure needed by RSTS/E to maintain your 
files. 
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Directery Strutture Chanzes 

This page is for notes. . File Specification and Directory Structure Changes 

FILE SPECIFICATION CHANGES 

Device Designators 

Table DIR-1. Device Designators 

Device Device Valid 
Name Designation Unit Numbers 

RL@2 DL 8-3 

RxX@2 . DX 6-7? 

TS64 MS 6-7 

TU58 DD 0-7 

KMC11 XK 8-15 

The underscore character can Precede the device designator. For example: 

" DL2:£ile.ext" 

e Suppress logical device translation during file 
name string scan. 

im]
 ‘ w i] 

~~
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Directery Structure Changes 

Protection Codes 

Protection code - 128 

Mode Paper Tape Paper Tape e Settable by privileged users only. Value Disk Reader Punch 
¢ Write null characters over s compiled file or Uys data file when implicitly or explicitly deleted 2 Yj, Even penty Punch even by: Yb ecking parity 

. 
Ley, Lf iy be Yipes le: i" - KILL a file 241 Yj tf Ond Parity Punch odd - OPEN FOR OUTPUT . Yy Yy enecking Parity - ZEROing an account ; WY ME EEEEEEIIZEIEE! 

n Y MLE AEE EEEE LOE GED 7/7 LY GUE, Note : 
YH yy Ci Yi eet ee oe . 64 Create conditionally Yj Yj Ye On a large file this can be a contiguous file CY Wor: LAME time-consuming process. ; yyy YH EE 

= 128 Fite structured. Wy Yy Yyfy Giggs 
No supersedo CLLEGE YY yyy pd fy tay ; oo MY OMIIIEE EET File Specification Switches Non-file structured- YUL, YY yyy 4 | 

NFS Block mode 40477 Y 
1, /PILESIZE:n or /SIZE:n . 

NS
 

MN
 

. 
E
W
N
 

~ 
S
S
 
a
S
 

SN
 

X 
\
\
 

SS
S 

I
V
S
 

SS
 G5 

Random data 
YL ' 258 cache the file Ys Ze fe /@ The only way to pre-extend RSTS/E V7.8 large 

LOLS One we 7 files without explicitly writing actual or. 256 + Sequential data thy wie iyi dummy records. For example: — 2048 cache the Me. Ligg, ys we Lis ict 
we ; , Ge ¢ OU; 

UM Gy ees 
° ® 

Weite eccom te e UFD MH: Sofee SLPS OE, 

PILE. EXT/FILESIZE: 200000 16384 1. Ne one ie topped Inte ty Y Wy, 
ML, oh MAS Allocate 280,908 blocks for the file | ine secount Lietys OO Tete fe 

2. /POSITION:n We tae YELLE YEG IEG Gps 
: 

@, The eccouns te mat OE CONN ho Mood si e Place the first block of the file at or near HON oe WM ZOE. j device cluster n on the disk. For example: 
en 

"FICE. EXT/P Ns . 
FILE /POSITION: 25008 Figure DIR-l. /MODE:n 

Place the beginning of the file at or near . 
device cluster 250090 
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DIRECTORY STRUCTURE CHANGES 

MFD Changes 

1. MPD Label Entry (V6C change) 

Directcry Structure Changes 

(Unk) 

1 

i] 
f 

Pack Cluster Siza 

Wy Status WW); 

PACK ID (RAD5#) 

Figure DIR-2. 

TL files first 

Date of fast write 

Private 

im Mounted 
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MFD Label Entry (V6C change) 

(Link) 0 

PROJ PROG 2 

4 

PASSWORD (RADSS) 5 

Protection Code [47 USTAT 77] 10 
. Access Count 12 

i ¢ (Accounting Entry) 14 

DCN of UFD 16 

USTAT 

L File Is “out of sat’ 

File is placed 

Write access given out 

File open In update mode 

-- No file extending allowed 

- No delete and/or rename allowed 

- Entry Is MFD type " 

File marked for deletion 

Figure DIR-3. MFD Name Entry 
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Figure DIR-4. UFD Label Entry (V6C change) 
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4 Protection Code fe Status 3% 

Accnss Count 

Hh th i Sete? Uy Mp (Accounting Entry): Lies. 

(Retrieval Entrins) 

Status FAs i 

Pigure DIR-5. 

- Entry is MED entry 

- File marked for deletion 

Protection Code FA H | ee | 

- Executable fite 

6 

2 

4 

6 

| L sae Is ‘out of set” 

File I9 placed 

Welta access given cut 

Fila open fn update moda 

No Iite extending showed 

- No deleta and’or rename allowed 

| L Resd protect against owner 

Write protect against owner 

Reed protect against group 

Witte protect agains? group 

Read protect against word 

+ Write protect agalas! world 

— Clear on delete, privileged If executable 

UFD Name Entry 
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ET: [tiny eK} 4 

2 File name (RADSO) ; 

File extension (RADSO) é 

Z Protection Code 2£% Status Y; 1g 

Access Count 12 

YY Yi {Accounting Entry} WY yp 

(Retrieval Entries) 

i block offset within c 

| Lon fo ensure entry le “in use” 

Some bad block exiets tn Ile 

Cache this file 

' reterved for “clean” | 

entry offset within block (5 bite! 

= offset Into FOCM (3 blis} 7 
luster (4 Sits} 

Figure DIR-6. 

Ceche file sequentiatly 

entry offset within block (5 bits) 
- offset nto FOCM (3 bis) 

L block offset within cluster (4 bets} 

UFD Name Entry (Cont.) 

DIR-1¢6 COMPANY CONFIDENTIAL 

Pigure DIR-7, 

Pigure DIR-8 ° 

FUTI/E VOLETE 
Fiie fsecifizarties aa 

Directery Structure Changes 

(Link) 6 
Date of last accessiwrite 2 

4 

6 

WY, File size In blocks Z/7 
Date of creation 

Time of creation 19 

Y/ je 
Yj name (RADSO) 7 14 

File cluster size 16 

UPD Accounting Entry on Small Pile Systems 

(Link) 

Date of last accessfwrite 

pg 

| 
2 

Yh size (sb) YH ‘ 

6 

g 

2 

Date of creation 

Time of creation 1 
IPs mp POT CANTO 
ff YH: :File size (MSB) j 14 

File cluster size 16 

UFD Accounting Entry on’ Large Pile Systems 

An executable file has run-time system name at offsets 12 and 14 on large File 
systems. 

Note 
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CTI/E IFLLTE 
Foie Saec.fitatian and 

Directery Structure Cranges 

5 
Word 8 

Word 9 

Word 10 

UNUSED 

Pigure DIR-18. UPD Attributes Entry #2 (V6C change) 

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

 Ureend 

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

Word 18 Default extension quantity 

Word 2. Record Size (Actual size for fixed “Length 
records or maximum size for variable length 
records) 

Word 3 Highest virtual block number (MSB) 

Word 4 Highest virtual block number (LSB) 
(corresponds to the fille elze accounting 
entry) 

Word 5 °* 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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RLTL/E V7.0 Tw VRLATE 

Seltware and KLTS/E V7.2 

Sottware and RSTS/E V7.8 

INTRODUCTION 

The RSTS/E Operating System supports a variety 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 supplied. 

This module covers the tollowing software as 

supported on RSTS/E V7.0. 

i 
fe) BASIC-PLUS 

o BASIC PLUS-2 V1.60 
° COBOL v4 
° MACRO-11 

SOF-1 COMPANY CONFIDENTIAL



OIIGITAl RSTS/E V7.8 SAS UPLATE 
Softvare and ASTS/E V7.8 CT h NT? tal SRDATE 

Coetiwate anc BRLTUSE V7.8 

This page is tor notes. 

BASIC-PLUS and RSTS/E V7.8 

General 

Victual Acrays 

o 1/0 buffers larger than 512 bytes 

Commands 

‘COMPILE 

o Defaults to conditionally contiguous .BAC Files 

ASSIGN/REASSIGN 

© ASSIGN DEV:/MODE:1] Seizes the device (privileged) 

° ASSIGN DEV: (ppn]LIB Associates the logical name 

LIB with a device and account number 

Note 

Making a user logical PPN assignment 

reduces the number of user logical 

assignments to three. 

EXIT 

° Returns to private default run-time system 

DUMP 

° Dumps user space 
° Avallable as an optional patch 
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Statements 

CHAIN 
CLOSE -NE 

. & Keyword LINE can be optionally included 
o Device dependent close operations not performed -o Example 
° Pending I/0 butters not written 
° Close a tentative Eile without making it permanent 
0 Example 

; 1oa¢ CHAIN "CCPpOS” [LINE] 900 
1608 ON ERROR GOTO 19008 32767 END 
1019 OPEN "VIRT.DAT” AS FILE 1%, RECORDSIZE 1824% & 

\DIM #1%, P.ARTS (3%) =2568 $ Ready. 
\PRINT °1/O BUFFERSIZE =" ;BUPSI2 (1%) & 
\PRINT 

10282 FOR I4 = 08 TO 24 & Figure SOF-2. CHAIN 
\P.ARTS$(I8) = STRINGS (2568,18465%) & 
NEXT If 

32766 . 
32767 END 

Ready 

RUNNH 
1/0 BUFFERSIZE = 1624 

Ready 

DIR VIRT.DAT / . | 
Name .Ext Size Prot Date SY: [100,7) 

VIRT .DAT B] < 60> 28-Nov-78 ; 

Total of @ blocks in 1 flie in Sy: [(108,7] 

Ready 

Figure SOF-1. CLOSE with Negative Channel 
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Functions SEF* 

ccPpos ° Equivalent to DEF 

° Equivalent to POS (N4) 
° Example 

o Example 

- 

906 P.RINTSIRINGS © “THIS IS THE PIRST LINE OF THE HEADER” 1200 «© Fos FNA(X) = x**2 + 34K 4 25 

1003. = PRINT °...USING THE PGS FUNCTION..." t 2080 FUR 1 = 1 TO 4 STEP -S & 

\PHIND P.RINTSTRINGS ; POS (Ot) & \PRINT I,,FWA(L) & 

\PRINT & \NEXT I 

\PRINT °...USING THE CCPOS FUNCTION...° & 32767 END 

\PRINT P.RINTSTRINGS :ECPOS (00) ; 
32767 END 

Ready 

Ready 
'  RUNNH 

1 29 

1.5 31.75 

. 2 35 

RUNNH 
2.5 39.75 

...USING THE POS FUNCTION... . 3 43 

THIS IS THE FIRST LINE OP THE READER 36 3.5 47.75 

..-USING THE CCPOS FUNCTION... 4 53 

IHIS 1S THE PIRST LINE OF THE HEADER 36 Ready 

Reaay 

Figure SOF-3. CCPOS 
Figure SOP-4. DEF* 
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OLGITAL ASTS/E V7.8 SAS UPDATES 
. Software and ASTS/E VI.¢a 

SPECE 

o Performs special operations on disk, floppy disk, 
terminals and magnetic tape. 

o Disk 

~ Explicitly locks up to 7 blocks of a fille open 
{n update mode 

~ Releases explicit and implicit locks on a file 
bliock(s) . 

Por disk devices, the SPECt function allows you to 
expitcitly lock a maximum of seven disk block ranges ona 
file that 1s open tor update. A locked range cf blocks {ts 
one that cannot be accessed by another user or from another 
channel, Thus, SPEC% extends the use of guarded update, 
which locks the last block or blocks read on a fille, 

SPEC&% also allows you to release explicit or implicit 
locks. Note that when you close a file, all explicit and 
implicit locks are released for that Elle. 

The SPEC# tunction for disk files has the following 
tormats: 

VALUE&=SPECR(FUNCTIONt, BLOCK, CHANNEL’, HANDLER INDEX6) | 

where: 

VALUES depends on the particular function code you 
Specify In FUNCTIONt. In most cases, VALUE% 
1s equal to the BLOCK parameter. 

PUNCTION§ {is a function code that specifies the 
desired operation. During normal I/O 
operations, a block, or range of biocks 1s 

implicitly locked when you read the file 
with a BASIC-PLUS GET statement. The SPEC 
function allows you to convert implicit 
locks to explicit locks -and to release 
selected locked blocks. The code specified 
in FUNCTIONN determines the use of SPEC. 
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The codes are as tollows: 

FUNCTIONS=@ release all locked blocks 

FUNCTIONt*®] release the current Implicit 
lock 

FUNCTIONS$=2 convert the current implicit 
lock to an explicit lock 

FUNCTIONt=3 release the explicitly locked 
block specified in the BLOCK 
parameter, If BLOCK is 9, all 
explicitly locked blocks are 

released, However, implicitly 

locked blocks remain locked, 

FUNCTLION¢=4 convert an impiicit lock to an 
explicit 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. 

CHANNEL’ 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’ CHANNELt. The Index for disk devices in @%. 

If you open a file with a Recordsize greater than 512, 

SPEC% 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 f£Fille with RECORDSIZE 1@24%, each GET operation 

reads (and implicitly locks) two blocks. If you explicitly 
lock blocks 2 and 3 as follows: 

GET #18, RECORD 2% 

VALUE %=SPEC2B (28,8%,1,68%)
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ou can then read blocks 3 and 4 (GET RECORD 3%) and cause 
mplicit locks on these blocks. Note that if you attempt to 

lock a range of blocks that overlap an already explicitly 
locked range, the Monitor returns the ?DISK BLOCK IS 
INTERLOCKED error. Also, !€ a range of blocks is locked, an 
explicit release of those blocks must refer to the first 
block in the range, 

The following errors are possible during a SPEC% 
operation: 

Meaning ERROR 

?NO ROOM FOR USER ON DEVICE 4 

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 
FUNCTION’ 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 of UNLOCK can 
cause this error. 

?7DISK BLOCK IS INTERLOCKED 19 

You attempted to explicitly lock a range of 

blocks that overlsps an already explicitly 
locked range of blocks, 
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° Floppy Disk SPECS 

- Returns density of a mounted floppy 

- ~ Causes floppy driver to recompute density 

- Reformats a floppy to density specified (ax02 

only) 

For floppy disk devices, the SPEC® 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 RX82 Floppy disk for a desired 

density. Because the Rx02 Eloppy disk drive supports single 

and double density floppy disks, the SPEC% function is 

especially useful for programmed floppy disk operations, 

For example, SPEC% allows you to mount a sertes of single 

and double density floppy disks without having to close and 

reopen the device for each mount. That is, the driver 

computes density once; during the initial open. If you 

insert a second Floppy that is incompatible with the 

initially computed density, read or write operations will 

fall. SPEC& permits you to include an instruction in your 

program that causes the driver to recompute the density. 

Also, tor RX@2 floppy disk drives, SPECt permits you to 

specify a density reformat operation. 

The SPEC’ function for floppy disks has the followirg . 

tormat: 

VALUE%=SPEC4 (FUNCTIONS, PARAMETERS, CHANNELY, HANDLER INDEX$) 

‘wheres: 

VALUE% depends on the particular function code you 
specify in FUNCTIONS, 

FUNCTIONS fs a functlon code that specifies the 
desired operation. The codes are 4&5 

follows: ." 
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PARAMETERS 

CHANNELS 

HANDLER 

INDEX 

RSTS/E V7.8 Sas sPt2Aatt 

Software and ASTS/E Vila 

FUNCTIONG=0% returns the density of the 

FUNCTIONS=1t 

FUNCTIONS=2§ 

currently mounted floppy disk 
in the form: DENSITYt=VALUES 
AND 255%. If DENSITY##1%, the 
floppy is single density; if 
DENSITY%*2%, the floppy Is 
double density. 

Note that PARAMETER® must also 

be 9%. 

causes the floppy disk driver 
to recompute density. If the 

diskette has been changed in 
the drive without closing and 

reopening the I/0 channel, 
issue this code prior to any 
1/G scperation on the Floppy 
disk. This function also 
returns the computed density as 
described ‘in FUNCTIONt=0%. 
Note that PARAMETERS must be 

Ot. 

reformats the current floppy 
disk to the density specified 
in PARAMETER. PARAMETERS’ 
equals 1% for single density 
and 2% for double density. 

Note that this operation is 
allowed only on RX92 drives and 
that any data on the disk prior 
to the operation fis lost. 

see the description of FUNCTIONS. 

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

the handler index on the I/0 channel open on 
CHANNEL’. The index for floppy disks is 18%. 
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SPECE can require as much as 20 seconds to reformat the 

density on an AX32 fLloppy disk and cannot be interrupted 

with CTRL/C. Note that if the operation is interrupted (by 

power .falluce or catastrophic error}, the floppy disk is 

rendered unusable. That is, the floppy disk will contain 

both single and double density. To recover you must 

cetormat the floppy disk. 

The following errors are possible during a SPECt 

operations 

Meaning ERROR 

i . 
?DEVICE HUNG OR WRITE LOCKED 14 

A hardware error occured. This can often be 

a transient condition. Retry the operation. 

7MISSING SPECIAL FEATURE 66 

An attempt was made to reformat on an RxX@1 

floppy disk drive. The use of SPEC% to 
retormat floppy disk density is allowed only 

on RX@2 drives. 

SPEC% can be used in Floppy disk programming operations 

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 RX82$ 

To PUT the buffer: 

PUT fchannel number, COUNT 128% *DENSITY# 

When DENSITY* is; 

DENS(TY%=SPEC8 (6%, 8%,CHANS, 18%) and 255% 
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i 

i



OLCITaAL | ASTS/E VIL’ Sas vyerate 
Sotewsee and ASTS/E vile 

oe Magnetic tape SPECt 

- Provides equivalent functions as the MAGTAPE 
tunction. 

For magnetic tape, the SPEC% function allows you to 
rewind the tape, skip records on the tape, and set tape 
density and parity. 

The SPEC8 Eunction for magnetic tape has the following 
formats: 

VALUE 8S PEC8 (FUNCTIONS, PARAMETER, CHANNEL’, HANDLER INDEX%) 

where 

VALUES depends on the particular function code 
specified in FUNCTIONS. . 

FUNCTIONS is the function code. ~ 

PARAMETER depends on the particular function code 
specified in FUNCTIONS. 

CHANNEL {s the 1/0 channel on which the operation 
{s to be performed. 

HANDLER _ is the handler Index on the 1/0 device 
open 

INDEXt — on CHANNEL*. The index for magtape is 
. 14%. 

The SPECS function performs various operations on 
magnetic tape ss determined by the code you specify in 
FUNCTIONS. These codes are as follows: 

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

-FUNCTIONt=2 write an end of file marker. 

FUNCTIONY©3 rewind the tape but leave the unit 
on-line, 
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FUNCTION =4 

FUNCTIONY#5 

FUNCTIONE=6 

RLTLSE VTP fal SROATE 
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read the tape but skip specified records. 

You specify the number of records to be 
skipped {!n PARAMETER. Note that when 
FUNCTIONS {is 4, VALUER returns the number 
of cecords that were read (i.e., not 
skipped). 

backspace the tape over a speciEled number 
of records. You specify the number of 
records to be backspaced in PARAMETER, 
Note that when FUNCTIONS is 5, VALUES 
returns the number of records remaining 

(i:e., not backspaced). 

set the tape's density and parity as 
specified in PARAMETER. The format for a 

PARAMETER specification, when FUNCTIONS Is 
6, is E4D*4+Pp+s,. The specl£ications 

E,0,P, and S have the following values: 

E is phase encoded 
256 = phase enceded mode, refer to value 

of D 

@ = refer to values of D and P 

Dis density 
{f E=@ 

@ = 2080 bpi (7-track only) 
1 = 556 bp! (7-track only) 
2 = 860 bpi (7-track only) 
3 = 800 bpi (dump mode) 

if £=256 

1690 BPI 
Reserved for, future use 
Reserved for future use 

Reserved for future use W
a
n
e
 w
e 

P is parity 
6 = odd parity 
1 = even parity 
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§ is stay 
@= the OPEN MODE value is 

released on CLOSE 
8192 = the OPEN MODE value is 

retained on CLOSE 

returns the tape status in VALUES. The 
status returned is encoded as follows: 

FUNCTIONt#7 

Decimal 
Bit Value 

6-2 6 
1 

2 
3 
4 

5 
6 

3 ] 
1 

4 @ 
i 

5 1 
6 ] 

7 l 
8 1 

9 1 
10 1 

11 8 
1 

12 g 

1 

13-14 

Meaning 

last issued command was off-line 
last issued command was read 
last issued command was write 
last issued command was write EOF 
jast issved command was rewind 

last issued command was skip record 
last issued command was backspace 
record . 

See bits 13-14 
See bits 13-14 

unit {s TU1¢/TE10/TS83 
unit is capable of 16096 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 is at its load point 
tape is beyond the EOT marker 
tape Is write-locked 
tape has odd parity 
tape has evin parity 
9-track tape 

7-track tape 
1£ bit 3 = 8 

8 = 2008 bpt 
556 bpli 
808 bpl 
800 bpi, dump mode 

1 
2 
3 
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15 1 

FUNCTION&=16 

if bit 3} = 1 
6 = 1600 bpi 
1 = reserved 

2 = reserved 
4°= reserved 

last command caused an error 

returns the file characteristics In 

VALUE%. The characteristics returned in 

VALUE% are encoded as follows: 

Word=@ DOS format tape 

Word<>0 ANSI format tape. If the word 

is non-zero, the bytes have the 

following meaning: 

Decimal 
Bit | Value Meaning 

8-11 - For fixed-length ANSI format, the valve 

is the record length in bytes. For 

variable-length ANSI format, the value 

is the maximum record length in bytes. 

12-13 @ embedded carriage control 

4996 FORTRAN carriage control , 

8192 implied line feed/carciage return before 

14-15 16384 
32768 

the record 
fixed-length format 

varlable-length format 

FUNCTIONS211 rewind the tape on CLOSE 

Note that the operation and values described for 

FUNCTIONS are covered in detail in the RSTS/E Programming 

Manual. 
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o Terminal SPECt 

For terminals, the SPEC% function allows you to cancel 
CTAL/O and set modes for tape, echo, and ODT. 

The SPEC& function for terminals has the following 
formats: 

VALUE 8=S PEC’ (FUNCTION?, PARAMETER, CHANNELS, HANDLER INDEX’) 

where 

VALUE ® depends on the particular function code 
specified In FUNCTIONY. 

FUNCTIONS is the function code, The SPEC% functions 
pectorms various operations on terminals as 

determined by the FUNCTION¢ code. These 
codes are as follows: 

FUNCTION =9 
FUNCTIONS =1 
FUNCTIONt#=2 

FUNCTIONS =3 
FUNCTIONS=4 

FUNCTIONY=? 

PARAMETER speci£Etes 

Cancel CTRL/O 
set tape mode 

enable echo and clear tape mode 
disable echo 
set ODT mode 

cancel all type shead 

the terminal on which the 
operation is to take place. If PARAMETER 
{s 8, the operation is performed on the 
currently open terminal. I£ you specify a 
keyboard number in PARAMETER, the operation 
is performed on that terminal. Note that 
the keyboard must be assigned to the 
calling job and must not be open. 

CHANNELS specifies the I/O channel for the terminal 
in PARAMETER. 

HANDLER the handler index of the I/O device open on 
INDEX CHANNELt. The Index for terminals {is 2%. 
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System Function calls 

Flle Mame String Scan SYS Call 

° Suppresses logical device translation 

.) Example 

ASSICK HT:KB 

Ready 

LISTRH 

1000 «—sIMPUT FILE NAME"; FS & 

AVG e STS(CHRS(6S)oCHRS(-103)e"_“sF9) & 

: \DEVICES « WID(VS,234,25) & 

A\PRINT "DEVICE WITHOUT LOGICAL TRAWSLATION IS "3 DEVICES 

1010 ¥9 2 STS(CHAS(G6T eCHRS(-IOE)«FS) & 

NDEVICES © MID(VS,234,25) & 

ANPRINT "DEVICE WITH LOGICAL TRANSLATION 18 °; DEVICES 

32767) END 

Ready 

RUNAE 

FILE MAME? KB: 

DEVICE WITHOUT LOGICAL TRANSLATION I$ KB 

DEVICE WITH LOGICAL TRANSLATION IS MT 

Resdy 

Figure SOF-5. PNSC 
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Get Monitor Tables If SYS Call . Change System Date/Time SYS call 

o-. Returns information on whether or not a system © Accepts zeroes for date/time 

{s configured for large files 

o Example 
o Example 

ioe .. TURNS wears (ens “1 CARS { 120) IMOMNITOR TABLES If & VS"SYS (CHAS 163) #CHRS (> 148) SCURS (09) t aes RETURNS = SYS {CBRS (EE) > - 
\IP SWAPA(CVTSO (RIGHT (RETURNS, 29097) 6 +CHRS (SWAPE (8%) ) +CHRS (08) & 

THEN PRINT “LARGE PILE S¥STEM* t #CHRS (SWAPR (0%) ) ) 

ELSE PRINT “LARGE PILES NOT AVAILABLE" averen t 
{PRINT WHETHER THIS 16 A LARGE FILE . 

2088 «© COTO 32767 
RSTS/E V6C 2Illegal mode mixing 

19008 «PRINT ERR ry 

\RESUME 32767 RSTS/E V7.8 - No error returned 

32767 ENO No change to date/time made 

nee 1 t Look Ss Call ector ooku 3 
RUNNH Dir Y P SY 

tance File SESTeR o Always returns the correct file size (large ffle 

Reedy systems only) 
Figure SOF-6. Get Monitor Tables 
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ASSIGN/REASSIGN Sys call 

o Assigns/reassigns user logical names, user logical 

PPNs and user default protection codes 

° Selzes a device 

pata Passed: 

Byte(s) 

11-12+ 

Meaning 

CHRS (6%), the SYS call to PIP 

CHRS(10%), the assign/reassign and enter user 

logical code. 

Not used 

For user logical assignment, the 

project-programmer number to be assigned. 

For assign device, bytes 7 through 10 must be 

8. 

For reassign device, byte 7 is the job number 

to which the device is reassigned. Bytes 8 

through 108 must be 6. 

For user logical assignment, bytes 7 through 

19 contain the logical device name (in 

Nadix-50 format) to be assigned. 

For assign/reassign device, either DOS or ANS 

(in Radix-50 Eormat) to specify DOS or ANSI 

label format for the magnetic tape drive. 

For user logical assignment, not used. 
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Byte(s) 

13-16 

17-16 

19-28 

21 

22 

23-24+ 

25+ 

26+ 

27-38 

Meaning 

Not used 

For assign/reassign device, 

CVT4US (SWAPt (-32767%)) to assign a device that 

is currently assigned to another user. This 

usage is privileged and the target device must 

net be open. 1f this operation is not 

desired, bytes 17 and 18 are @. 

For user logical assignment, not used. 

Not used 

For user logical assignment,CHR$(255%) to 

enable protection code assignment {see SYTE 

22). 

For assign/reassign device, must be 8. 

For user logical assignment, the protection 

code to be assigned. Byte 21 must be 255. 

For assign/reassign device, must be 9. 
; ! 

Device name for assign/reassign and for user 

logical assignment. 

Unit number for assign/reassign and for user 

logical assignment. 

Unit number flag for assign/reassign and for 

user logical assignment. 

Not used 

Data Returned: No meaningful data is returned. 
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Possible Errors: 

ERR 
Meaning ° Value 

?ACCOUNT OR DEVICE IN USE 3 

The specitied device is currently open or has an 
open fille, This error can only occur during an 
assign call. 

?NOT A VALID DEVICE | 6 

The device name specified in bytes 23 and 24 is a 
logical device name for which a physical device 
is currently mot assigned. 

?DEVICE NOT AVAILABLE 8 

The device specified in bytes 23 through 26 
exists on the system but the operation falls 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 line for a pseudo 
keyboard use only. 

?PROTECTION VIOLATION 1é 

A program with temporary privilege assigned a 
device, dropped its privilege, and attempted to 
reassign the device. 

7ILLEGAL NUMBER ; §2 

An attempt is made to transfer control to a 
non-existent job. This error can only occur 
during a reassign call. 
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The user logical assignment call is used to enter 

logical device names, logical project-programaer nunders, 

and default output protection codes. To assign a user 

logical device name, bytes 7 through 18 must contain the 

logical device mame and bytes 23 through 26 must contain a 

physical device name and unit number. To assign & user 

logical project-programmer number, specify the number in 
bytes 5S and 6. To assign a user default protection code, 

specify the code in bytes 21 and 22. 

The assign/reassign call used bytes 17 and 18 to assign 

oc ceassign a device which fis 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 a job* or 
transfers assignment of a currently owned device to another 
job. The actions are equivalent to the ASSIGN and REASSIGN 
Monitor commands. System logical names are assigned either 
by a SYS call 21 or by UTILTY program commands. 

Example: 

10 AS = SYS (CHR$ (6%) +CHRS (10%) +STRINGS (208, 08)+ 
"Le*-+ CHRS (18) +4+CHRS (2558)) 

{ASSIGN LPl: TO CURRENT JOB 
28 INPUT “ASSIGN LPl: TO WHICH JOB"? X% 
38 AS=SYS (CHRS (68) #CHRS (10%) +STRINGS (144,05) + 

CHRS (X48) +CHRS (GUD F+STRINGS (144,98) 
“LP™+CHRS (18) +CHRS (255%) ) 
{ REASSIGN LPl: TO JOB € Xt. 

*The system manager, through an Initialization option, can 
designate that certain devices require privilege to be 
assigned. 
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. Deassign SYS Call 

o Ramoves user logical assignments 

Data Passed; 

Byte{(s) 

11-26 

21 

22 

23-24 

Meaning 

CHRS (6%), the SYS call to FIP 

CHRS$ (11%), the deassign device and remove user 
logical code 

Not used 

For usec legical removal, the 
project-programmer number to be removed, 

For device deassignment, must be @. 

For user logical removal, the logical device 
name (in Radix-5¢ format) to be removed, 

For device deassignment, must be 8. 

Not used 

For user logical removal, CHR$(255%) to enable 
protection code removal, 

For device deassignment, must be @. 

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

For device deassignment, must be 6. 

For device deassignment, the device name to be 
deassigned. 

For user logical removal, must be g. 
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26 For gevice deassignment, the unit number flaq. 
For user logical removal, must be @. 

- 27-38 Not used. 

Data Returned: No meaningful data is returned 

Possible Errors: 

Meaning 

7NOT A VALID DEVICE 6 

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

Discussion: 

The user logical removal call is used to deassign 
logical device names, logical project-programmer numbers, 
and default output protection codes. To deassign a logical 
device name, specify the name In bytes 7 through 14. To 
deassign a project-programmer number, specify the number in 
bytes § and 6. To deassign a user logical protection code, 
specify the code in bytes 21 and 22. Note that if these 
bytes do not contain speci£ic deassignments, the call 
Geassigns all user logical device name, PPN, and protection 
code assignments. 

The device deassignment call performs the same action 
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. 

18 AS = SYS (CHRS (6%) +CHRS (LLB) +STRINGS (208, 08)+ 
"LP"+CHRS (1%) 4+CHRS (2558) ) 
IDEASSIGN LP]: 

SOF-27 COMPANY CONFIDENTIAL



DIGITAL RSTS/E VII Sas Uplate 
Softwace and RSTS/E V7.8 

Create @ Job SYS Call 

o Spawns 4 job as long as there is swap space 
available 

Data Passed: 

Byte(s) Meaning 

1 curs (6%), the SYS Call to PIP 

2 CHRS$ (24%), the job creation code 

3 CHRS (NN), where NB = 
at Spawn If LOGINS are enabled 

128% Spawn regardless 

Note 

(NY AND 127%) must be 8 

4 Not used, must be 8 

5-6+ The project-programmec number of the 
program to be run. 

7-104+ Program name of the program to be run 
{in RADIX-58 format. 

11-12+ Extension of the program to be run in’ 
; RADIX-5@ format. 

13-22 4 Up to 10 bytes of Information; placed 
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 word to be passed to the 

program to be run. The parameter word 

has exactly the same format and functions 
as the CCL command parameter word. 

29-38 _ Not used 
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sate Returned: 

Byte(s) 

+ 

possible Errors: 

Discussion: 

Meaning 

The job number times 2 of the job just 

created. 

Meaning ERR Value 

NO ROOM FOR USER ON DEVICE 4 

The new job cannot be created. 
Probable causes are: 

a) Further logins are disabled 

b) The system's job or swap 

slots are (currently) full 

The job creating the new job must be cunning under control 

of the BASIC-PLUS Run-Time System. The job created can run 

under control of any avallable cun-time system. 
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2 

Exit and Clear Program SYS Call 

° Allows a temporary switch to the specified run-time wilacerd PPM 
system, 

o New 

Data Passed: ; wildcard PPN 

Byte(s) Meaning 

| 
Passed 

1 CHRS (9%), the exit and set up NONAME pata sed: 

neues 
Byte(s) 

2-3 First 3 characters ef the name of the 1 
run-time system, in RADIX-58 format, to 
which control is passed. If bytes 2-5 
are not specified, or 1£ they are 6, your 2 
private default run-time system is used. 

4-5 Last 3 characters of the name of the run- 3-4 
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, 
CHAS (N%), where Nt Is 

2551 to establish the run-time , 
system as the job's private ° 5-6 
default run-time system. 

oe to enter the specified run- 
time system without 
establishing it as the job's 
default run-time system, 

7-22 

23-24+ 

25+ 

SOF-36 COMPANY CONFIDENTIAL 

Lookup SYS Call 

with V7.8 

Lookup - Not privileged (F25) 

Meaning 

CHRS (6%), the SYS call to PIP 

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

CHRS (NB) +CHRS (SWAPR(NS)), where NB is the index 

of the desired project-programmer number. tf 

Nt Is 6, the call returns the project-program— 

mer number of the EFirst account on the disk 

that matches the wildcard specification. If NI 

is non-zero, the call returns the project-pro- 
grammer number of the N#tl account on the - 

specified disk that matches the whidcard 

specification, 

The desired project-programmerc number. A 

specification of 255 in either Field represents 

a wildcard. A specification of 8 for NY in 

bytes 3-4 and a non-255 value in bytes 5-6 (no 

wildcard) verif€ les the existence of the 

specified account on the disk. If both fields 

are non-zero and neither fleld is 255, the call 
returns error 5 if the account does not exist. 

Not used 

The device name, which must be a disk. 1f 

bytes 23 and 24 are both 6, S¥Y@:{the system 

d sk, not the entire public structure) is used. 

The device unit number 
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26+ The unit number flag. If byte 26 is 6, SyY@O: 
(the system disk) is used. 

Data Returned: 

Byte(s) - Meaning 

3-4 Internal code 

5-6+ The project-programmer number located by the 
call 

7-30 Same as passed 

Possible Errors: 

ERR 
Meaning Value 

?7CAN'T FIND FILE OR ACCOUNT ; 5 

The specified device In bytes 23-244 is not a disk 
or no match exists for the specified index valve 
In bytes 3-d4(see also bytes 5-6). 

?7DISK PACK IS LOCKED OUT 22 

The disk is in the locked state, Execute the call 
under a privileged account to override this 
condition, 

Discussion: 

This call allows you .to specify a wildcard account 
number and increment an index value to determine a matching 
project-programmer number. The wildcard account 
Specification is as returned from the filename string scan 
call. 
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neturn Jod Status SsYs Call 

o Hew with V7.8 

se 
sal ° 

Seb VTP ta SLATE 
ge oee 

Tet tence att & TLbh V7 Le 

Return Job Status - Privileged and Not Privileged (F8=26) 

Data 

Date 

Meaning 

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

CHR$(26%), the return job status code 

CHRS(J%), where Jt fs the number of the job 

for which status is desired, If Jt is Ot, 

information on the caller's job is returned. 

If the caller is not privileged, Jt is forced 

to 6%. 

CHRS (St), where St is 8% or 1%. The value-of 

S% determines the information returned on the 

job (see Data Returned). 

Not used 

O&s 

Meaning 

The calling job's job number times two. 

Not used 

passed: 

Byte (s) 

1 

2 

3 

4 

5-39 

Returned: 

tf st is 

Byte(s) 

1 

2 

3 Job number times two of the job for which data 

{s being returned. rf the caller is not 

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

17-28 

21-22 

23-26 

27-30 

ASTS/E VIL8 Sas cPrace 
Software and ASTS/E vl.a 

Keyboard number of the job's console. If the 
number {8s negative, the job !s detached and 
the number {s the complement of the keyboard 
number. 

If the job is attached to a pseudo keyboard, 
byte 5 contains the controlling job's job 
number times two; otherwise byte 5 is @. 
If the job {fs swapped out, byte 6 contains the 
job's swap slot location; otherwise byte 6 is 
Qo. 

The job's logged in Cpu time (least 
significant word) for the current session in 
tenths of a second. 

The job's current connect time fn minutes. 

The job'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. 

The most significant byte of the job's CPU 
time. 

The job's nama in two Radix-5@ words. 

The job's project-programmer number. 

The name of the job's default run-time system 
in two Radix-56 words, 

The name of the job's current run-time system 
in two Radix-50 words. 
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sf st is i: 

Byte(s) 

1 

2 

15-16 

17 

18 

19 

Meaning 

The calling job's job number times two. 

Not used 

Job number times two of the job for which data 

is being returned. If the caller fs not 

privileged, this byte is equal to byte lL. 
a 

Keyboard number of the job's console. If the 

number {is 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 jeb'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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26 

21-22 

23-24 

25-26 

27-28 

29-386 

RSTS/E VILa Sais VPLASTE 
Software and ASTS/E v7.a 

The value at offset 6 in the job's work block. This value ts usually the channel number {times two) on which the job is performing an 
1/0 operation. 

If bytes 9 through 12 indicate that the job is 
in a keyboard walt state, bytes 2] and 22 
contain the value at offset 12 (octal) in the job's work block, This value Is the timeout 
Ppacameter for Input from the terminal, If the value {ts negative, it implies that the 
terminal is tin a keyboard monitor (CTRL/c) 
input walt state. 

If bytes 9 through 12 Indicate that the job is 
in an 1/0 stall for a non-keyboard device, 
bytes 21 and 22 contain the generic name (in 
ASCII) of the device for which the job is 
stalled, 

If bytes 9 through 12 ind{cate that the job is 
in a PIP wait state, byte 21 contains the byte. value corresponding to the currently executing 
FIP function and byte 22 has no meaning. 

The value at offset 16 (octal) in the job's wotk block. This value is usually an internal 
code that specifies whether the job {s readjng 
or writing on the current I/0 channel. If the 
job 1s In an 1/0 wait state and this value Is 
2, the I/O operation is a read; if this value 
is 4, the 1/0 operation is a weite, 

A potnter to the beginning of the job's Job 
Data Block. 

A pointer to the beginning of the job's second 
Job Data Block, 

If the job is a receiver, these bytes contain 
a pointer to the job's receiver identification 
block; otherwise, these bytes are 9. 
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possinile Ercocs: ERR 

Value Meaning 

18 - PPROTECTION VIOLATION . - 

The calling job Is not logged In. 

7ILLEGAL SYS{) USAGE 18 

The calling job number is less than zero 

or greater than JOBMAX. 
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Execute CCL SYS Call 

; 

TILLEGAL SWITCH USAGE 
o New with v7.¢ 

al switch was specified fore the 
, An illeg 1 fore 

) 
mand, such as requesting r] hineinge ee of CCL commands while a program ts CCL command: 8 ch 98 request ng AP AAK. 

Data Passed: 
—- 

a van 
Other errors will not be detected until! 

ent program has been remov 

Be cee man can . , cxecution of the invoked progrem ott 

i d. .(See the discussion of . 

neta ve Seeing te be erent’ 
fn the RSTS/E System Directives Manual.) 

Data Returns: The target string Is equivalent to the passed 
String, 

. Discussions 

This call scans the string that 1s passed to determine if it 
{s 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 

?LINE TOO LONG 47 

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

?7ILLEGAL NUMBER 52 

An illegal number was specified as an 
argument to one of the CCL switches, 
such a specifying "/SIZE:A" 
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Data Caching Sys Calls 

o Enabling and Disabling Disk Caching 

Data Passed: 

Byte(s) 

1 

2 

3 

5-6 

Meantng 

CHRS (6%), the SYS call to FIP 

CHR$(19%), the enable and disable cache code 

CHRS (N&), where NE Is: 

@ to enable directory and data caching. In 
addéition to this byte, data caching requires a value setting In byte 11, Note that bytes 4 through 12 are used only 1£ this byte equals 6, 

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$(C%), where C¥ is the cache clusterst!'ze. 
If Ct fs 6, the current Clustersize is used (see Discussion). Cache clusters! ze can be specified as 1,2,4, or 8 blocks, If ct ts greater than 8, 8 is used, 

CHARS (Lt) +CHRS (SWAPL(L4)), where Lt sets a limit on the ‘total number o£ cache clusters that can be used. If LY is @, the current limit is used (see Discussion). T—é te is non-zero, it specifies an upper Ilmit on the number of clusters {n the cache, Note that 1£ the amount of XBUF avallable to the cache 
is less than L&, the cache .wlll not exceed 
XBUP. 
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‘ll 

12 

Be OTLS bE WILT Lal SELATE 

Soiteare ent RKITL/E V7.2 

CHRS (D4) + CHAS (SWAPL(D4)), where Dt sets 8 
limit on the total numbec of cache clusters 
allocated for directory caching. If Dt is 6, 
the current limit is used (see Discussion). 
Jf Dt is non-zero, it specifies an upper 
limit for the number of clusters in the cache 
that are available for directory caching. 

Note that the number of clusters allocated 
for directory caching during a particular 
operation can be less than Dt. 

CHRS (UE) +CHRS (SWAPR (UL)), where Ut sets a 
limit on the total of cache clusters 
allocated to user data caching. If ut is 
non-zero, it specifies an upper limit for the 
Mumber of clusters in the cache that are 
available for user data caching. Note that 
the number of clusters allocated for data 
caching during a particular operation can be 
less than Ut. 

CHRS(E&), where EW modifies the enabling/dis- 
abling of data caching as follows: 

E8=¢6 use the current setting 

Et=1 enable data caching as specified In 
File OPEN MODE or directory Elag 

£%=128 disable all data caching 

Et=64 cache all data transfers regardless 

of file OPEN MODE 

CHRS (M$), where M%& controls the cache's use 

of the small buffer pool as follows: 

Mt=0 use the current setting 
Mt=) use the small buffer pool 
Mt=1268 do not use small buffer pool 
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Data Returned: 

Byte(s) Meaning 

1-2 Internal coding 

3 Current cache setting and available options 

8 Cache disabled, user data caching is not 
avallable 

1 Cache enabled, user data caching is not 
available 

128 Cache disabled, user data caching ia 
available 

129 Cache enabled, user data caching ts 
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 

?ACCOUNT OR DEVICE IN USE , 3 

All of the clusters allotted to the cache are 
in use, 

7NG ROOM FOR USER ON DEVICE 4 

An attempt was made to enable data caching 
without sufficient XBUF space allocated.to the 
cache, The system manager must allocate at 
least 2K words of memory to XBUF for caching. 

SOF-42 COMPANY CONFIDENTIAL 

2DEVICE 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 18 

The current user is not privileged. 

?MISSING SPECIAL FEATURE 

Caching was not configured for the system 

or data caching was configured 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 directory caching. The 
ENABLE CACHE and DISABLE CACHE commands of UTILTY use these 

bytes, 

If user data caching was configured on the system 
during 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 this space 
is, In turn, used by the cache. The disk caching S¥S 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, {£ a 4@K word XvBUF 

were defined at system inittalization, the SYS call could 
define the directory and data portions of the cache as 25K 
each, That Js, data can use the space In the cache up to a 
maximum of 25K, which leaves a minimum of 15K for the 
directory. 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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This SyS call ts also used to limit the size of the total cache. Because xX3UF igs used b DECnet/E, limiting the cache guarantees that space {s al avallable in XBUF for DeCnet/e. Note that the amoun 

Byte 4 of the cal] Seta the cache Clusters{ze. this 
parameter controls the number of contiguous blocks that are 
copied from the disk to the cache whenever file data or 
directory 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 
is, you must anticipate data requests and ensure that the accessed File, If you specify a cache Clustersize of 1, only random caching is sllowed, Refer to the RSTS/E System Manager's Guide for cache clustersize guidelines, 

Note that the patameters for cache clusters! ze and cluster 8llocation (Bytes 4 through 19) have default 
Settings at system startup. The default Settings are a 
cache clusters ze of 4 and no limits on directory, data, or total cache size, The system manager can reset these 
defaults with an INIT option as described in the RSTS/E System Manager's Guide. 
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rrie ucility 

° 

ei 

SYS Call 

Kew with V7.0 

Sets a file's directory data cache 
characteristics 

Makes a contiguous file non-contiguous 

Changes a Elle’s placed bit setting 

Obtains file's starting DCN 

Changes a file's run-time system name 

Changes a file's backup characteristics 

Returns an unopened FElle'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 (NE where N%® is the 
nurbes Min the range of 1 to 12) on which the 
File is open, 

file b {s 6, specify the target 
vrojectunretrannes number, fEilename, and 
extension in bytes 5 through 12. 

the Eile utility 8 where FR specifies 
Function: The function Ft is one (or the sum) 
of the Eollowing codes: 
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$-6+ 

7-104 

ASTS/2 V7.8 Sas crtase 
Software and astise ae | 

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

28 4 modify code 16% to return @ as the device 
cluster number (DCN) {if the file's placed 
bit fs not set. 

44 change the file's backup statistics. 

8& change the file's run-time system name 
Eleld. 

16% return the fFlle's retrieval information. 
That is, 16% causes the Monitor to map 
the virtual block number (VBN) of the 
file into the disk DCN. This code can be 
used to obtain an existing flle's DCN In 
order to place a new file near It (see 
Discussion) 

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

64% enable/disable sequential mode caching if 
the flle is cached (can not be used with 
code 8t). See byte 15. . 

° 128% enable/disable data caching on the file 
(can not be used with code 84). See byte 
15. 

If Nt In byte 3 ts a, specify the 
project-programmer number of the file you wish 
to modify. 

If Nt is non-zero, these bytes are ignored. 

TE N& in byte 3 is 8, specify the Ellename (in 
Radix-59 format) of the file you wish to 
modify. : 

1£ Nt is non-zero, these bytes are {qnored. 
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11-12 

13-16 

17-18 

RAT! CL VT.8 fan SPURTE 
e tware ant RMLTL/SE V7.2 

If NY in byte 3 {ts 6, specify the file 

extension (in Radix~-$6 format) of the Eile you 
wish to modify. 

Tf N& In non-zero, these bytes are ignored. 

The specifications that you make in these 

bytes are dependent on the function code 
speciEled in byte 4, as follows: 

If byte 4 AND Bt<>8%, then bytes 13 through 16 
contain the new run-time system name fleid in 

Radix-5@ format. 

Otherwise; 

If byte 4 AND 1648¢6>90%, then bytes 13 and 14 

contain the low order word of the VBN you wish 

to locate, byte 15 contains @% oc is used by 
another operation, and byte 16 contains the 
high order word of the VBN you wish to locate. 

If byte 4 AND 184+64%4+128%, then bytes 13, 14 
and 16 contain zeros or are used by another 

_ operation, byte 15 contains flags for the 

following operations: 

2% new value for the placed bit {££ byte 4 

AND 14<4>90%. 

4% new value for sequential bit if byte 4 
AND 64386508. 

128% new value for cached bit If byte 4. 

If the change Flle backup statistics function 
4s selected in byte 4 {code 4), these bytes 

specify a new date of last access for the 

file. If no change of date Is desired, 
specify 9. 

If the statistics function Is not selected, 

these bytes are ignored. 
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19-298 

21-22 

23-244 

25-264 

27-38 

RSTS/E V7.8 Sas cer 
Software and ASTS/E ¥ 

If the change file backup statistics function 
{is selected in byte 4 (code 4), these bytes 
speci ty a new date of creation for the file. 
If no change of date {is desired, specify 9. 
If the statistics function Is not selected, 
these bytes are ignored. 

If the change Elle backup statistics function 
is selected In byte 4 (code 4), these bytes 
specify a new time of creation for the file. 
If no change of time {fs desired, specify 9. 
If the statistics function is not selected, 
these bytes are ignored. 

If N& In byte 3 is 0, specify the name of the 
device that contains the Eile you wish to 
modify. The device must be & disk and a 
specification of @ in bytes 23 and 24 
indicates the public disk structure. 

If Nt is non-zero, these bytes are ignored. 

If N& in byte 3 Is @, specify the unit number 
and unit number flag associated with the file 
you wish to modify. 

tfé NB is non-zero, these bytes are ignored. 

“Not used. 
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tne tile’s characteristics 

Byte (s) 

ace returned as follows: 

Meaning 

1 Not used 

2 byte l - 2 

byte 

byte 1 = 16 

byte 

3-4 

5-26 

27-38 

file is placed 

d= 4 file will be cached 

sequentially if at all 

file is contiguous 

1 = 128 file will be cached on open 

IE the file’s VBN was passed in byte 16 and 

fille retrieval information (code 16) was 

requested in byte 4 (see Data Passed), these 

bytes contain the DCN of the file's VBN., Note 

that these bytes return @ if the specified VBN. 

is larger than the file size or 1f 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 Radix-5é 

format. 

Possible Errors: 

ERR 

Meaning 
value 

2CAN'T FIND FILE OR ACCOUNT “ 5 

The Elle or account specified in bytes 5 
through 12 is not present on the disk. 
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?1/0 CHANNEL NOT OPEN Lo 9 

The channel specified in byte 3 {is not open. 

T7PAROTECTION VIOLATION 19 

The file open on the channel specified in 
byte 3 is not a disk Elle or the job lacks the 
privilege required for the speci£ied 

operation. 

7ILLEGAL SYS() USAGE «4B 

The file open on the specified channel {s not 

a disk flle or 1s 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 

file statistics call (FIP SYS Call -11} to support large 

files and to add support for file placement. You can also 
use this call to obtain a file'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 file’s 
User Fille Directory contains file size information for large 

filles. The two-word run-time system name field {is decoded 
as follows: 

1. If the first word is non-zero, the data in both 

words Is the run-time system name. The file size 
is limited to 65535 blocks. 

2. If the £irst word is @, the low order byte of the 
second word contains 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 1s 

reserved and must be 9. 
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The tollowing restrictions apply to large files: 

. Because a runnable file can not have both 4 

, run-time system name and a most significant byte 

indication in the same fEleld, large Eiles are not 

runnable. 

2. You can not extend a compiled file beyond block 

65535. An attempt to extend a compiled file past 

block 65535 results {n a ?PROTECTION VIOLATION 

error (ERR=19). 

3. You can not rename a Eile that is larger than 65535 

blocks with the intent of assigning a compiled 

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 

its run-time system name. 

S$, You can not change the run-time system name of a 

fille that is larger than 65535 blocks. The attempt 

results in a ?PROTECTION VIOLATION erroc. 

6. You can not change the run-time system name of a 

compiled file to two words of zeroes. The attempt 

results in a ?PROTECTION VIOLATION error. Note 

that you can perform this operation on 4 

non-compiled file. 

7, You can not change the run-time system name of an 

Elle to a zero word followed by a non-zero word. 

To place a €ile in a particular position of the disk, 

you specify the desired disk DCN (Device Cluster Number) as 

returned in bytes 3 and 4 of this call In the file 

specification /POSITION switch (see the ASTS/E System usee’s 

Guide). The Monitor attempts to place the first block of 

the file at orc after the specified DCN. lf the file 

placement is successful, the placed bit (bit 1, mask value 

2} in the €lle's UFD entry is set (see SYS calls -10 and 

-23). If the file placement is not successful, the first 

block of the file is placed at the lowest free block on the 

disk, the UFD placed bit Is not set, and no error Is 

returned. 
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resident Library srs Calls 

Add a Resident Library - privileged (FQ=-18) 

Data passed: 

Byte(s) Meaning 

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

2 CHRS(-16%), the resident library manipulation 

code 

3. CHR$ (16%), add a resident library 

4 Not used 

5-6+ The project-programmer number of the file to 

a 

7-10+ The resident library name in Radix-50 format” 

11-12 CHRS (AB) +CHRS (SWAPE(AE)) + where A®&® is the 

lk-word section of memory at which the 

resident library is to be loaded. The 

numbering begins at the first avallable 

1K-word section and ends at n-l1 (where n is 

the total number of iK-word sections of memory 

on the system). At must be specified and 

cannot be zero. 

13-17. Not used 

18 CHRS$(S%), where S% is the stay flag. 1f st is 

128% (the high bit set), the resident library 

{s made permanently resident. If Sst is 68, 

the memory occupied by _ the library can be 

freed for user space whenever the usage count 

of the library is zero (no active task is 

accessing the library). 
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CHRS (F%)+CHRS (SWAPE(F4)), where FE Is the flag 
word that defines the characteristics of the 
library. Only the high byte is used for flag 
bits. Ft Is the sum of the bits set, a8 
follows: 

Ft=2568 Not used 

Fte512% The resident library is 
avallable to only one user. It 
is not shared by multiple 
users, 

Ft91024¢ The resident library allows 
read/write access to its 
memory, rather than read only 
access, 

Ft=-2048% The resident library does not 
record errors in its code In 
the system error log. 

F%-40968 ’ The resident library is 
immediately removed from memory 
when its usage count equals 
zero. 

FU-8192% Not used ' 

Ft-16384% Not used 

FO°32767041% Not used 

Protection code for the Installed resident 
library. To specify a protection code, byte 

21 is non-zero and byte 22 contains the 
desired protection code. To accept the 

default protection code, byte 21 is @. 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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23-244 The name of the disk device on which the 

resident library is to be stored. If no name 

is specified, S¥: is used. 

25+ Unit number 

26+ Unit number flag 

27-398 Not used 

Data Returned: No meaningful data is returned. 

Possible Errors: 

Meaning 

?7NO ROOM FOR USER ON DEVICE 

You specified an address in bytes 11 and 12 
that would cause the Monitor 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. 

7CAN'T FIND FILE OR ACCOUNT 

You specified a filename in bytes 7 through 18 

that cannot be found {n the account specifled 

in bytes 5 and 6 on the device specified in 

bytes 23 through 26. Ensure that the filename 

yo" specify has a .LIB extension and is located 
n the specified account and device. 

?PROTECTION VIOLATION 

The File you wish to add is in improper format. 

For example, this error occurs {if you specify a 

Eile that is not contiguous or has illegal 

entries in the SIL index. . 

18 
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?NAME OR ACCOUNT NOW EXISTS 16 

You specified the filename of a resident 
library that already exists. 

?ILLEGAL BYTE COUNT OF 1/0 31 

You did not specify a load address in bytes 11 
and 12 or the address you specified is not 
Svallable, Refer to the memory status report 
of a display program to determine an available 
tange of memory. 

?7NO BUFFER SPACE AVAILABLE 32 

A small buffer is required for the description 
block of an added resident library. This error 
is returned ff a small buffer Is not available. 

Discussion: 

The Monitor SYS call to add a resident library is 
privileged and allows you to add a specified library to the 
Monitor's list of resident libraries. This call {fs similar 
to that used to add a run-time system except that you must 
specify a load address for the library. That is, unlike 
run-time systems, the Monitor does not automatically decide 
where to load a resident library. Also, the library file 
does not have to reside in account (@,l)}; however, the file 
extension must be .LIB. 

For additional information on the creation and use of 
resident libraries, refer to the ASTS/E Task Builder 
Reference Manual, 
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Renove a Resident Linrary - Privileged (F8=-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 Not used 

7-10+ Thea resident library name in Radix-5@ format 

11-38 Not used 

Data Returned: No meaningful data is returned 

Posaible Errors: 

ERR 
Meaning Value 

?ACCOUNT OR DEVICE IN USE 3 

You attempted to remove a library that is being 
loaded into memory or is in use by the 
currently running job. A resident library can-~ 
not be removed while a job is still attached to 
it. 

?CAN'T FIND FILE OR ACCOUNT 5 

You specified a resident library name In bytes 
7 through 19 that Is not currently defined. 
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Discussions 

The Monitor SYS call to remove a resident library is 
privileged and allows you to remove the library from 
physical memory, delete the Monitor structure that defines 
the library, and close the library File. 
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toes & Resident Libraty - Privileged (F3=-13) 

sata Passed: 

Byte(s) 

1 

13~17 

19-38 

Meaning 

CHRS (6%), the SYS call to FIP 

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

CHRS (18%), load a resident library 

Not used 

The resident library name in Radix-50 format 

CHARS (AL) +CHRS (SWAPR(AR}), where At is the 

1K-word section of memory at which the library 

is to be loaded. The numbering begins at the 

first available iK-word section and ends at 

n-1 (where n is the total number of lK-word 

sections of memory on the system). If AW is 

0%, the Monitor uses the load address that was 

initially set for the library when it was 
added, If A% 1s non-zero, the value specified 

replaces that initially set for the library. 

Not used 

CHRS(S%), where St is the stay flag. If St ts 

128% {the high bit set), the library is made 

permanently resident (1.e., the usage count is 

always non-zero). If St is 6%, the memory 

occupled by the library ‘is freed for user 
space whenever the usage count is zero. 

Not used 
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Data returned: No meaningful data is returned 

Possible Errors; 

ERR 
Meaning Value 

@NO ROOM POR USER ON DEVICE 4 

You specified an address in bytes 11 and 12 

that would cause the Monitor to load the 
library in a position where memory would be 
fragmented and a swapping violation would 
occur. Refer to the ASTS/E System Generation 
Manual for guidelines on assigning and allocat- 
Ing memory to avoid fragmentaton. 

T7CAN'T FIND FILE OR ACCOUNT ° 5 

You specified a filename in bytes 7 through 1¢ 
for a resident library that is not currently 
defined. 

?7ILLEGAL BYTE COUNT FOR 1/0 31 

The load address was not specifled in bytes 11 : 
and 12 or the address specified is not 
avatlable, Refer to the memory status report 
of a display program to determine an available 
range of memory. 

Discussion: 

The Monitor SYS call to load a resident library is 
privileged and allows you to specify a position in memory 
for the library. That is, you can use this call to move a 
resident library from its current position in memory to a 
position of your choice. Note that if you wish to move a 
library to a permanent position in memory, you must set the 
stay bit (see format description). The stay bit ensures 
that the library will remain in the specified location for 
the duration of the current time-sharing session. 
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unioad a Resident Library - Privileged (FO=-18) 

Data Passed: 

Byte (s) Meaning 

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

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

1 3 CHAS (22%), to unload a resident library 

4-6 Not used 

7~10+ The resident library name in Radix-S0 format 

11-36 Not vesd 

Data Returned: No meaningful data is returned. 

Possible Errors: ' 

ERR 
Meaning Value 

7ACCOUNT OR DEVICE IN USE 3 

You attempted to unload a resident Illbrary that 
is in the process of being loaded or 1s in use by 
the currently running job. <A library cannot be 
unloaded while'a job is still attached to it. 

?CAN'T FIND FILE OR ACCOUNT 5 

You specified a filename in bytes 7 through 10 
for a library that {s not currently defined. 
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Discussion: 
tapleaenting New RSTS/E Features under BASIC-PLUS 

The Monitor SYS call to unload a cesident library is . Creating and Accessing Large Files 

privileged and allows you to remove the library from memory ° . 
and free that portion of memory for use by othér jobs, r) Pre-extending 4 large file 

1000 OPEN “file.ext/S1:70008 “FOR OUTPUT..... 

Note 

The switch on the fille specification must 

be used since the FILESIZE option of the 

OPEN statement accepts only integers. 

re) Reading from and writing to a large file 

GET #N%, BLOCK X 

PUT #N&, BLOCK X 

Note 

The BLOCK modifier accepts floating point 

numbers. RECORD modifier accepts 

integers. 
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Specifying Data Caching 

Note 

Data caching must be configured into the 

monitor. 

Data Caching 

When a user job executes a read request, the monitor 

performs a disk access and transfers the requested data from 

the disk to the user job's buffer. On systems that have 

many jobs requiring lacge amounts of data, the large number 
of disk data transfers can have an impact on response time. 

Data caching is a method whereby 8 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. If the user 

job then requests a data block that is present in the cache, 

the monitor coples the requested data directly from the 

cache into the job's buffer. thus, the monitor avolds a 

physical disk access operation. 

Data caching is most useful for read operations in that 

it 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 initialization. 
A privileged user enables or ‘disables caching and determines 

the size of the cache by means of the disk cache enable Sy¥S 

call or the UTILTY system program. The SYS call or UTILTY 

are also used to specify caching for a particular Eile by 

marking the file’s UFD entry. If a new file {fs 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 file for caching by means of the file's WFD 

entry (i.e., use the Efile utility s¥S call or UTILTY)- 
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sence a tile’s UFD is marked for caching, {it will be cached 

on OPEN regardless of the usec’s privilege as long as 
caching is enabled on the system. 

When caching is enabled the cache receives all data 
transfer requests that are directed to the disk driver. 
Because the cache contains data, tread 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 cequested data. 

During system initialization (or with the disk cache 
enable sys call}, the system manager sets the cache cluster 
size. The cluster size (1, 2, 4, or 8 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 is required, 8 physically contiguous blocks 
(including the requested blocks) are installed. If more 
than one new cache cluster is 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 
greater than the pack cluster size that was set during disk 
nitialization. The Monitor allocates space for tne 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 file to be cached 
in random mode. MODE 256% has effect only if data cachi 
{s enabled on the system. y "9 
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The monitor schedules data transfers into the cache on 

the basis of time since last access. That is, new data 
replaces data currently in the cache if the currently cached 
atas 

1. Is the data with the longest time since last 
access, and 

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

If a data block meets these requirements, it is 

replaced when the monitor seeks to place a new data block in 
the cache. 

As an example of candom cache operation, consider a get 
statement that is executed on a Elle opened with mode 256%. 
When a read on the cached file occurs, the monitor examines 
the contents of the cache to determine Lf 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 {ts 
made available to the program and the cache cluster is 
linked to the beginning of the llst of cache clusters. The 
list of cache clusters is maintained in order of increasing 
time since last access, 

If the requested data item ts not oresent in the cache, 
the monitor examines the list of cache clusters to determine 
the time of last access for the oldest item in the cache. 

If the time is less than the minimum residency, the 
teguested data cannot be installed in the cache and a normal 
disk read is pertormed, If the time is greater than the 
minimum residency, the requested data is Installed in that 
cache cluster and made available to the program, 

User Data Caching (Sequential Mode) - MODE 20488 

MODE 2048% has effect only if the file is being cached. 

That is, MODE 256% is set, the fFile‘s UFD entry is marked 
for caching, or caching !s 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 Lf the 

cluster size is l. 
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when MODE 20488 Is specified in an OPEN statement, data 

stocks from that flle, placed in the cache as a result of 

thst OPEN, are not subject to the minimun cesidency. 
However, MODE 28483 overrides the minimum residency only for 
that filets 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. tt is 

the Eirst to be replaced when the monitor seeks to place new 
data blocks in the cache. MODE 2@48% 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 a 

GET statement that is executed on a file opened with MODE 
23048 (2568 + 20464). When a read on the cached flle occurs, 
the monitor examines the contents of the cache to determine 
if the requested data ttem {fs present. If the data {is in 
the cache, the data is copled from the cache cluster that 
contains it. The data is 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 {tnstalls 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 
tread, the cluster is immediately made available for the 
installation of new data as requested by other read 
operations. 

tf the GET statement causes more than one cache cluster 
to be read, all of the requested data blocks are made 
available to the program but only the last cache cluster is 
installed. However, ff the last data block read is the last 
block in a cache cluster, no data is InstaYled in the cache. 
Thus, {ff the cache cluster size is defined as 1 and 
Sequential mode is specified, no data blocks will be 
installed in the cache (i.e., every data block is the last 
block kn a cache cluster). 
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Table SOF-1. (Page 1 of 2) (Page 2 of 2) 

Manager “ Non-Privileged sanaqet privileged 
. . 4 

Pesan Programming Options specitication Programming Options 

UTILTY Random Cache | Sequential Cache UTILTY Random Cache Sequential Cache 

| pb. . b ache S¥sS 1. Enable cache 
DISABLE No data caching * DISABLE , 1 Enable ¢ © SYS call ** 
CACHE available 

2. Open file with 2. Open file 

MODE 6 **e ith MODE 
ENABLE Open Elle with no Open file with DE 25 356 + 2048 

CACHE/ALL data caching modes MODE 2048 sane 

ENABLE Open fille with no Open file with 
ENABLE No data caching * 
CACHE/ FILE available CACHE/ALL data caching mode MODE 2€48 

Open Elle with Open fille with 
FLAG f£ile/CACHE** Open file with no Open File with CACHES FILE MODE 256 *** Hope 256 + 2048 

data caching modes MODE 2048 whee 

; FLAG flle/ Open file with no Open file with 
FLAG file/ _ No data caching * CACHE data caching mode MODE 2048 
NOCACHE ** available . 

Flag £1le/ Open Eile with Open flle with 

FLAG tlle No random cache Open file with NOCACHE MODE 256 MODE 256+2048 
CACHE/SEQ** available Ne data cache mode 

FLAG ElLle/ No random caching Open file with no 
FLAG tile/ Open Elle with no Open Elle wlth CACHE/SE avallable ***#s data caching mode 
CACHE/ RAN data caching modes mode 2048 ° 9 

| FLAG Eile/ Open Elle with no Open file with 
*# Jf data caching modes are specified, no error is CACHE/ RAN data caching mode MODE 28648 

issued. 
f 

#* These commands set and unset data caching bits in * USE LIST CACHE command to check {tf disabled. 

the disk directory structure for the file. 
4 
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The FLAG file/CACHE UTILTY command or the file. 

utility SYS call can be used, but this makes random 

and sequential caching of the file avaflable to all 

users. 

The FLAG ELle/CACHE/SEG 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 file/RAN UTILTY command or the file utility 

SYS call can be used. 
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ferending Files Opened in Update Mode 

° To extend the fille: 

a. Open the £1le in update mode (MODE 1 or MODE 5$) 

b. Read in the first block of the file. 

ce. Explicttly lock the first block using the SPECY 

function. 

d. Extend the Efile by writing beyond the end of 

file. 

@. Release the explicit lock on block 1 using the 

SPEC4 function, 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 this precess receive 7?Disk Block 

is Interlocked errors. 

Example 

Create the file 

1068 UPEN “UPDATE.DAT<48>" FGR GUTPUT AS FILE 1% & 
\FIELD #18, 20% AS N.AMES 

1016 FOR [1% = 1% TO 28 & 
\INPUT "RECORD": NS & 
\LSET N.AMES = NS & 
\PUT #18 6 
\NEXT 16 

32767 CLUSE 14 & 
\END 

Reaoy 

Figure SOFP-7. Create the File 
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Look at Directory 

DIR GROAIE.DAT/$ 
wsee .Ent Size Peet Accene Bate Time Cle R18 Poe Op/rt 

Syitiee,7} 
UPDATE. OAT 2 ¢ G8) 20-Hov-78 20-Nov-78 12932 PM OO BAS#Y «623291 878 

Total of 2 blocks in 2 file In S¥11109,7] 

Ready 

Figure SOF-8. Look at Directory 

Extend the flle 

1808 Ou ERROR GOTO 19666 
101¢ OPEN “UPCATE.DAT® AS FILE 14, HODE $8 
1@15 FIELO #14, 20% AS N.AMES 
1628 GET #14, BLOCK 1 & 

\18 © SPECE(40,64,10,00) EXPLICIT LOCK ON BLOCK 16 

1930 LSET R.AME$ = °NEK RECORD” & 
\PUT @1%, BLOCK 174 

1848 Th © SPECU(30,10,19, 88) 
\GOTO 32767 

19866 PRINT ERR ¢& 

RELEASE BLOCK 1 & 

N\RESUME 32767 ° 
32767 «CLOSE 18 6 ‘ 

\XEND 

Figure sor-9. Extend the File 

Look at Directory 

DIR UPOATE.DAT/S 
Hane Ext Site Prot Access Date 

Sy: §160,7] 

UPDATE.CAT 

Time Cle rts Pos Op/re 

$7) ¢ 48> 20-Nov-78 26-Hov-78 325392 em 8 BASAP «23121 «1/80 

Total of 17 blocks In 1 file In S71 4186, 7) . 

Seany 

Figure SOF-18. Check Directory 
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PLTUsL STLe Cal CELETE 
Goltware a1n% FLT J7.@ 

pieces Files 

te2e 

e398 

19998 

19818 

52767 

Ready 

Specify the device cluster number on the /POSITION 

switch of the tile specification. 

EXTLEHO 
\ Of ERROR COTO soeee 

EXTEND KODE 
EPROR TRAPPER - e

n
 

INPUT TFILEHAME.EXT" PILS 

\ input *FILESTTE (BLOCKS) °)STz4 GUT SIZE 

\ INPUT “DISK POSITION” ;OFPS CLT POSITION 

1 GET NARE.ERT & 
{ 4 
' t 

N\ SPES@PILS 6° C4B>7 6" /POSITIONT “402 P$ ' SET UP SPEC ‘ 

1 4 
! a 

\ OPEN SPE$ FOR OUTFUT AS FILE 1%, OFEY SPCC 

PILESIZE SITY, MODE 164 ODE AND FILESIL 

\ CLOSE 18 CLOSE IT 

PRINT “FILE BAS BEEN CREATEDI* t DONE t 

\ GoTO 32767 1 Exit 4 

PRINT "NO ROOM OM DISK FOR FILESIZE °* 1 NOT CHOUGH ROOM & 
HUML$ (S120) e° TRY AGAIN® 1 TELL USER 8 

\ coro 1810 1 GO TRY AGAIN ry 

I” ERAGE THEN RESUME 19384 NO DISK SPACE 8 

ON ERROR COTO 8 1 DISABLE TRAP . 

£END 

Figure SOF-ll1. Placed File 
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Using Tentative Flles 

o Specify MODE 32 in an OPEN FOR OUTPUT statement. 

OPEN "“Elle.ext™ FOR OUTPUT AS FILE 1%, & 

MODE 32% 

o System Actions 

If the file specified already exists, the 

tentative Elle: 

- is “marked for deletion" 

- shows only In a slow listing of DIRECT 

- Example 

DIN CROATE.¢ 
Bere .£et Sire Prot Date srejie¢e,?] 

UPDATE. OA1 17 ¢ 40> 30-Nov-78 

Zotal of 37 Blocks an 1 Cile in Sys19e8.7) 

Ready 

CIR CPDAIL.*/$ . 
Kame fet Site Prot Accese Cate Time Clu RTs Pee Op/rr 

S¥:3100,7] 
UPCATE.CAt” 17) ¢ 48> 20-Now-78 28-Hov-78 $2132 PM | 8 BASEP «23121 678 
UPCATE.cCAT® @ ¢ 86> 28-Nov-78 26-Nov-76 02:54 PN | 08 BARAF -+--~ 1sew 

sotal of 17 blocks In 2 Chee in Gre fled, 7] 

Ready 

Figure SOF-12. Tentative Files 
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ee
 o 
iff. 

wren tne tentative Eile is explicitly CLOSE, 

tne original file is deleted and the tentative 

file is renamed. 

Note 

If the tentative file is not explicitly 
CLOSEd, is CLOSEd with a negative channel 

number or if the system should crash, the 

original file remains intact and the 

tentative Elle is deleted. 

1000 

1010 

1020 

32767 

co] Example 

OPEN "BOOK.LST” FOR OUTPUT AS FILE 1%, MODE 223 & 

\OPEN "BOOK.LST" AS FILE 2%, RECORDSIZE 327672512425 

FIELD #1%, 30% AS BOOK.TITLES & , 

\GET #2% % SWAPZ(IZ) & 

\LSET BOOK. TITLE¢ = "PDP-11 COBOL REFERENCE MANUAL” & 

\PUT #12 

CLOSE 1% 

END 

Figure SOF-12A. Tenative Pile Program 
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Making Contiguous Files Non-Contiguous 

OLD KONCHT , 

Ready 

CISTNH 
190 EXTEND 
500 ON ERROR GOTO 19000 & 

NEL » «1% . 
1000 OPEN *CONT.OAT" AS FILE 1% 8 

\FEELD #12, 202 AS NLAMES 
10106 INPUT “NAHE*:s RS 6 

N\USET WL AMES @ WS 
1020 PST #9%, BLOCK 20 & 

2000 VS 2 STS(CHRS(6S)+CHRS(-268)sCHRS(ILISCHNS(925)) & 
AGOTO 1020 

19000 =sOodIF ERL © 1020 & 
THEM PAINT “ERROR NO.*: ERR: "WITH EZ « "; ES 8 

VEZ 2s Of § 
NRESUHE 2006 

19010) CLOSE 14 8 
NON ERROR COTO 0 

32766 CLOSE 1% 
32767 = EHD 

Ready 

DIR CONT.DAT/S 
Maze Eat Size Prot = Aceess Date Time Civ ats Pos Op/rr $¥:(1,235) * 

CONT .DAT 16C  ¢ $0) 22-Mar-79 22-Mar-79 91:31 AM SASEF 13702 0/0 
. * Totel of 16 blocks in 1 File tn $Y:(1,235) 

Ready 

RUN NONCHT 
WAME? HARRY JAMES 
ERRDA HO, 10 WITH EZ = -1 

Ready 

DIR CONT. DAT/S 
stn sist Sire Prot Access Date Time Clu RTs Pos Op/rr 

CONT *. DAT 20 € 60> 22-Mar-79 22-Mar-79 11:31 AM 8 BASSE 13702 0/9 
Total of 20 blocks in 3 file in Sv:(1,235) 

. 

Ready 

Figure SOF-13. Contiguous Files 
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waing Non-File Structured Block Mode 

° Avallable on large fille systems only 

o Specify MODE 128 on OPEN 

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

Note 

Block number 1 is the First block of the 
MFD on ASTS/E disks. 
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sae 

lesa 

CRY 

183u 

lege 

1885 

. 
xt 
\ ON EAA OY) 1920) 

FOR 3461070 98 
\ CARS TEN) SCARS ES) MUMS (11) FOR 218 TO 18 
\ NEXT 18 

\ CARS (308) <7 #00" 
N PORMLENES |" 649 \TSSPACES (290) 2% %* 

" fete S$ee,ee Fe SSe,s00.ee" 
\ HEDS=“CAR MAKE &§ MODEL 6 STYLE*+ 
SPACES{12914° PART PRICE OH 

ASTS/E V7.9 Sas yerace 
Software and RASTS/E vie 

yd i fi 

=
e
 

VALUE"! MOPE OF SAME 

j a 

De
er

ne
en

e 

EXTENDED 
AVALPORS# "TOTAL VALUE" +SPACES (4390) 4°SS0, 000,008. 0972 VALUE FORMAT 

INP “READ FROM HICH DISK (DON? }° sDSRS 
\ UPEN DSRS AS FILE 19,MODE 1266 

FIELD 14,20 AS CAR.IDS, 
20 AS PART.NUS, 
300 As DESS, 
64 AS UT. PRIS, 
27 AS QLAN.AVAS, 
4641 AS RESIS, 
28 AS LST.BLKS, 
20 AS NXT.BLKS 

INP. “CAR ID CODE® rCARIDS 
\ POR Maeda TO ods 
\ Glo 1349 IF CARS (XU) <CARIDS 
\ NEXT xt 
\ PRINT °? INVALID CAR ID CODE.° 
\ G0 WW 

BLKoNG+19 
\ ISPS “NUGER OF RECORDS TO PRINT “sN.RECR 
\ INPUT SPRINT REPORT TO * REPOS 
\ OPE! REPOS AS FILE 2% 
\ PAINS 024. HEDS 
\ PRIM. 62h 

FOR Ctb=18 TO N.RECE 
\ CET O18, BLOCK BLA 
\ GOT) 1692 LF CVISUINXT.OLKS}© -14 
\ QU<CViS* (QUAN AVAS} 
\ PoCN SF UNIT. PRIS) 
N Veprgs 

\ PRINT 920 USING FOPMLINES, 
CVTS4(CAR, IDS}, 
tescs+" *, 
CVTSE (PART .NOS), . 

e 

Qt, 
v 

\ ONTACT EAI 
\ VALUL-VALUE SY 
\ BLA =CVIS4 (NXT. BLAS} 
\ NEXT CIN 

{ GET inpyr pIsK ¢ 
1 BLOCK MODE NFS ¢ 

t REY FIELD 
§ PART CODE 
§ DESCRIPTION 
1 PRICE EACH 
{ QUANTITY ON AANDS 
f REST OF RECORD ¢ 
t LAST BLK THIS IDs 
t REXT BLK THIS IDt 

P
e
 

ee
 

mw
 

I STARTING BLOCK ¢& 
{ PRINT COUNT 6 
§ OUTPUT DEV/FILE & 
$ REPORT PILE t 
{ PRINT HEADER § 
1 BLANK LINE t 

1 PART NUMBER 

t QUANTITY 
$ COMPUTED VALUE 6 

1 RIANK LIF 

Figure SOP-14. NFS Block Mode (Page 1 of 2) 
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or FOLT. Ole FALE SER 08 
APES CRUEL 

O20 OT AAL FRAG: TOA 
tes: 

ae ees 
- Cueek itvat 

\Grt 3176? 

Weete: CRAGA BHANOLING 

19228 IF ERF11L AND ERL©18324 THEN PESUME 1090 

19999 ON ERAOR GND ¥ 

2767 Bo 

Pa ee Gee 

READ FROM SHICH DISK (OON:)? DKLs 
CAR ID COC * 86a 
NUMBER OF 1 CORDS TO PRINT ? 15 
PRINT REPORT TG ? FB: 
CAR MAKE & MOCEL & STYLE 

688 FIAT 
660 Fir 
686 FIAT 
668 FLAT 
866 FIAT 
665 FIAT 
868 FLAT 
863 FLAT 
886 FLAT 
aay FIAT 

124 
124 
124 
124 
124 

128 

124 
#24 
124 

124 

aOR SEDAN 

aOR SEDAN 

4DR SEDAN 

4DR SEDAN 
40R SEAN 

OR Stow 

40R SEDAN 
ADR SEDAN 

4DR SEDAN 

PART 

PART 

PART 

PLAT 
PART 

PART 

PART 
PRat 

FART 

PART 

PERT 

PART 
PART 

<1 PART 

PART 

PART 

4sil 
4397 
421 
2066 
3785 
7165 
4156 
9598 
5955 
222 
3087 
$899 
7438 
4605 
769 

{ PELNT OVER 
PP eer? 

tai Ours 
1 CUGE FILES 

ten it e
r
e
r
e
 

! ABORT JOB t 

$ JUST IS CASE 6 

PRICE CH EXTEXCED VALUE 

$76.89 67 $3,265.63 
$72.43 39 = $2,826.72 
$61.36 869 $5,461.08 
$21.74 £6 $356.56 ° 
$96.6} SL $5,030.13 
$33.75 $7 9 $3,909.75 
$30.99 11 $399.99 
$17.09 44 $786.72 
$71.59 87 $9,364.73 
$73.09 38 $2,777.42 
$4.40 48 $217.20 

$36.94 90 $9,324.69 
$43.52 94 $4,070.68 
$41.55 34 $1,412.79 
$94.61 3% $3,697.59 

$41,489.57 

Figure SOF-14. NFS Block Mode (Page 2 of 2) 
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RMS-11 V1.8 and RSTS/E V7.6 o =a RNS. 1 X. ODL Disk Library for 
sequential/relative/ General 
indexed files. (9KDb) 

, : o = RMS12xX.0DL _ Disk Library for 
DEFERRED WRITE 

sequential/relative/ 
- indexed files. (11Kb} o Available to user through MACRO and COBOL 

- Implementing New ASTS/E Peatures under RHS~11 V1.8 o 8 6Used by RMSCNV utility automatically 

MASS INSERT 

Feature How Supported 
o Available to user through MACRO and COBOL 

o Used by RMSCNV utility through a switch Large files o Pre-extension through RMSDEF. 

© Explicit or implicit 
NEW DATA TYPES FOR KEYS . extension of non-contiguous 

es. 
° Packed decimal 

o 2 and 4 byte signed and unsigned binary Data Caching Through UTILTY 

FILE SPECIFICATION ; Extending non- RMS-11 automatically handles 
’ contiguous files ; 

© Standard RSTS/E Eile specification without _ Opened in update 
switches supported mode 

OVERLAY DESCRIPTION FILES . Placed filles Through RMSDEF 

o RMSRLS.ODL Resident Library for 
sequential files only Tentative Elles Unsupported 

eo RMSRLX.ODL Resident Library for - sequential/relative/ Thee none tgucus Through UTILTY 
indexed Eiles ‘ contiguous 

° RAMSL1S.0DL Disk Library for © 
qiiential/relative 

Non-fle structured Unsupported 
es Block Mode : 
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BASIC-PLUS-2 V1.68 and RSTS/E V7.9 

Commands 

SHOW - V1.60 

° Lists the current compiler defaults 

° Example 

‘$40 
' 

SSTSHE SATIS PLUS 2 101.97 weing FPU + PF « 
teeratleds es 23-40r-7F ot 29: 70P9 
Miveg for 8U0 ar #134 Os FPUTSF 
Msveg fre BUILD te LO: FRIC I 
PASI Te? Feonsert Ulorary $e RISE 
Stee PHerery Is LE:F9utO" 
O63 COL Sate be LS: Pw SOLE 
S73 Pealdonr Liveors oo SORTSNES 
Fade eters sere a 897% 
Jrebe fectse e« 3 
Prersgien eo Stagle 
Setlam serwtirgs: 

92: -0¢ 

Jutpur:I3t wile evecrife ts O8F 
Fale orga: Beate Piles coopetivic ealg 

Fes? 

Figure SOF-15. Show Command 

ASSIGN/REASSIGN ‘ 

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

BRLAES 

0 Allows the BASIC-PLUS-2 resident library to be 
linked to your program during task building 

o Example 

BRLRES 
FILE SPEC [NONE] -- BASICS 

SOF-82 COMPANY CONFIDENTEAL 

DOSKLIB 

ODLRMS 

oO 

ie) 

RMSRES 

o 

BUILD 

Tk STL te LETTE . 

Gi fteste ats el TL/E STL! 

Allows the BASIC2 or BP2COM disk library to be 
Linked to your program during task building 

Example 

DSKLIB 

FILE SPEC [LB:BASIC2)-- 

Allows selection of RMS-11 ODL files 

Example 

ODLRAMS 
FILE SPEC [L8:RMS11S] -- LB: AMSRLX 

Allows an RAMS-11 resident llbrary to be linked 
to your program during task dullding 

Example 

RMSRES 

FILE SPEC [NONE] -- RMSAES 

Accepts new switches 

/BRLRES:ELlespec 
/DSKLIB:Efilespec ” 
/ODLRAMS: ELlespec 
/PMSNES: Eflespec 
EXTEND: 
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ose Rott v7 ee lel /RLETE 

Soleware and ASTS/£ 7.8 ° Boltwate af4 ti tush 65.2 

Statements 
. Izplenenting New RSTS/E Features under BASIC-PLUS~-2 v1.68 

PRINT, RECORD | 7 Table Sor-3. 

o PRINT with RECORD option supported 
Feature How Supported 

EXTEND/NO EXTEND - v1.5 . 
Native Mode * RMS 

° Recognized by compiler 
Large Files Same as BASIC-PLUS o Pre-extension through 

o No action taken . 
(Virtual arrays RMSDEF. 

o Allows RSTS/E CUSP compatibility 
limited to 65535 o Explicit and implicit 

blocks) extension of non- 
contiguous Eiles 

. CLOSE -Nt 

o Supported for files opened as tentative with a Data Caching Through UTILTY or SYS calls 

HODE switch on the fille s ecification pe Extending non- Same as BASIC-PLUS RMS automatically 

contiguous files handles 

System Function Calis 
Opened for Update 

. Placed filles jSame as BASIC-PLUS Through RMSDEF 

© All the following new and enhanced system 
. 

tunction calls are supported 
Tentative files Same as BASIC-PLUS Unsupported 

- File Name String Scan ; TEMPORARY Keyword** 

- Get Monitor Tables II . 

.- Change System Date/Time 
- Directory Lookup 

Making contiguous| Through UTILTY or SYS call 

~  Assign/Reassign 
es non- 

- Deassign 
contiguous 

~- Wild card PPN Lookup 

-  Enable/Disable Disk Caching Non-flle Same as BASIC-PLUS Unsupported 

- File utility 
structured Block 

- Resident Library 
Mode 

- Return Job Status 

- Create a Job 
* BASIC-PLUS compatible 

~ Exit and Clear Program 
** New handling for RSTS/E V7.0 

9 Unsupported System Function Call 

- ‘Execute CCL 

SOF-64 COMPANY CONFIDENTIAL 
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DIGITAL 

using the RMS Resident Library 

ASTS/E VIG Gas SPLATL 

Software and ASTS/E F728 

o Preliminary requirements 

° b. 

d. 

Resident library support must be configured 

into the monitor. 

The resident library must have the correct 

protection code. 

The resident library must be added to the 

system via UTILTY or the system function eall. 

RSX directive emulation in the monitor is not 

required by preferred. 

o Procedures for using the resident library 

BUILD and task build procedores 

SOF-86 COMPANY CONFIDENTIAL 

. oh. 
BLT ST? whl 

Softwate O75 Ft. TO/E oe 

ee et ek 

Lh Per | 

Listes 
"93 WAP CONLTD AGS1D, BHeS, HS, TF Slee te 

333 OPER TONE TWAS? FA cime.7 ap Ret 28 

260 PuruT TIDEITIF POAT CMT A 
1 

AEMPIT SLICATIDN"; cdf 
\tmest “aMaunT™; oO 6 
\Put 2% 

$00 LEMPUT CRMOTHER PETORD"; ausarrs § 

NIF ANSZERS 2 “TES® THET 850 
3276T «close 2t & 

NEND 

Fruic2 

HISEG 
Wame (FPUCI4)~-NONE 
kecount [L6: }-- 

fevtc2 

AMSAES . 
File spee (LB: AMSRES]-~ 

Fruic2 

OOLANS 
File spec (LA: ANSALT)-- 

fruice2 

BUILD EI029/18O 

Feuic? 

consoas/o00 

Fruie2z 

tee etsozs 

Feutc2 

fue Tloze 

IDENTIFICATION? WASLS 
COMET TOP 

LocaTive? C35 
AMDUNTT 99278 
AMDT4ER RESCH? TES 
POEWTIL FICATION? WATLS 
cope? 10° 
LOCATON? 337 
AMIUNT? SETIAS 
ANDTHER RECORDSET WD 

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

u7e 

7.2 
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Fevic? 

OS? ONLT.MAS 

SIECtIO, 120] INLT MAS FILE QACARITATIONS TROEKED 
PICLIGIC VERSION GUMBER: ' 
CULATED: 2Z-MANOTOTE OO:5) 
OsLE PRITECTION: «60> 
RELOAD FOOvaT: FEEDS? 
PETCOS RTIREICTES! CAMATACE RETUAR 
FILE ATTAISUTES: 

SLLOCATIONs Fo = EXTEWO QUARTITT<O . 
WINGER OF EETS! 2 ‘ DOCKET StZEe! 

Feuic2 

re 

esr928.c1o 
ST: PLOZEEPSAT CLOVE / NP 
IVITS « 12 
O35 © $125252T28r5s 10s 81: 12 
STSLES LE: AMSRESZRG 

ERTTSKe FOZe 
‘et 

*11028 908 
HOTT SASIC2-BNSROT-USER, SMSALL 

Wstas -FCTA ST: TTOIS-LIBR 

OLA ASHLEE 
£90 

or 

FRYIC? 

Figure SOP-16. BASIC-PLUS-2 (page 2 of 2) 
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weet 
RSTS/E V7.8 S83 UPDATE 

aor 
Software and RSTS/E V7.8 

COBOL V4 and RSTS/E V7.8 

General 

PERFORMANCE 

° Improvements for CPU bound tasks through 

COMPUTATIONAL data formats. 

Note 

1/O bound tasks are affected very little. 

DATA FORMATS 

o COMP -- PDP-11 binary format 

° CoMP-6 -- Called COMP under previous releases 

° COMP-3 -- Packed Decimal 
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SiGi Tal ASTS/E WILE ses CRIATE 
Software and RSTS/E vi.d 

Removal of Data Item Length Limitation 

Previous to this version, the maximum length of any 
data item (group fttem, elementary item, or table) was 4895 
characters. This limitation has been removed. Data item 

sizes are therefore limited only by the amount of memory 
available to the executable task and with the condition that 

all Data Division entries must be co-resident 

{non-over layable). 

Improved OTS Error Messages 

COBOL-11, Version 4.6, includes & completely new 

object-time system. Error messages have been revised to 

provide clearer and more complete information. The new 

messages ceplace those contained in Appendix J of the PDP-11 

COBOL User's Guide, Order No. AA-1757C-TC. The next — 

Tevision of the User's Guide will include the new messages; 
however, they have been designed to require no additional 

reference, 

Error message 15S: 

CBL -~ 15: STOP RUN 

no longer appears at program termination. 

COBOL Interactive Debugger (CID) 

The COBOL Interactive Debugger (CID) is an Interactive 

debugging aid released with. this version of PDP-11 COBOL. 
By using CID, which you Include during the task-bulild 

process, you can: : 

) Examine and change data in your program during 
execution, 

9 Set and cancel breakpoints. 

SOF-93 COMPANY CCONFICENTIAL 

Ste bh ve fe SE UETE * - 

tottware ant eLILTE 85.2 

° Change program flow. 

CID allows you to €Eind program errors without 

ceconpiling oc changing your progran. When you want to use 

Cif, you need only task-build the program with the CID 

module, then execute It. 

Statements 

ACCEPT 

1 
The ACCEPT identifier FROM DAY statements has been 

changed to agree with its description in the PDP-1l} COBOL 

Language Reference Manual. Therefore, section 6.7.1 of the 

PDP-11 COBOL User's Guide will be revised to reflect this 

change. 
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Implementing New RSTS/E 

RASTS/E VIL8 SAS TP late 
Software and ASTS/£ vile 

Features under COBOL V4 

Table sor-4. 

Feature How Supported 

Large Files © Pre-extension through RMSDEF. 

o Explicit or implicit exten- 
sion of non-contiguous Elles. 

Data Caching 
‘ 

Through UTILTY 

Extending non- 
contiguous files 
Opened in Update 
Mode 

PMS-11 automatically handles 

Placed Files Through RMSDEF 

Tentative Files Unsupported 

Making Contiguous 
Files Hon- 
Contiguous 

Through UTILTY 

Hon-File Structured 
Block Mode 

Unsupported 
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Software ant LT bk 67 L? 

Using the RAS Resident Library 

° Preliminary requirements 

Resident library support must be configured 

into the monitor. 

The resident library must have the correct 

protection code. 

The resident Library must be added via UTILTY. 

RSX directive emulation in the monitor is not 

required but’ preferred. 

Procedures for using the resident library. 

Merge and task build procedures 
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Software and ASTS/E V7.@ + Soltuere ant KLTS/E v7.e 

TY JALLIR.-OCL 

uN onng 
IMERGELD OFL FILE CREATED ON 24-MAR-79 AT 907232:28 

LEALE ENTER FILE SFECINICATION FOR OUTFUT FILE 

PALL EK. OCL 

@IALLIC.OPL 

PO YO) Want A MERAULT ALKGET 
@SLFER.OfU 

PLEASE ANGUEF Yuk See hettee GR NCELED 
CROHISS oFCTR IALL1C. OBJ-SLFER.OBJ-LB: COBOVR/LBSUIORSX 

S$ COBROVR/LB 

£0 YOU vant AM @REREVUIATED OR BERGER Olt FILE? 
ChOTSt: -FCTR LE 

PLEASE ANSUER ACPEREVIAIED), MILRGEDs: OR HIELP? A 
~NAME OTSt0V 

ee 
CNYRTS#!$ .FCTR LEI COROVR/LESCONVER 

RO ee ee enn 
LocyTs! »FOTR LBICOBOUR/LEILECUT 

oe ame ™ mu 
USKIO$$ .FCTR LEICOROVE/LB:USKSIO 

PO TOU WANT TO OVERLAY 1/9 SUFFORE ROUTINES . 
oTsovss .FCTR OTSSOV-(CNVURT$~( eLOCVTS) ep XUSRIOS) 

oF USE 1HE RESICLNE 170 Liekary* 
@LBIRHSRLX. ODL 

FLEASE ANSULR TES + NCUY> Oh HELPS 1 
RMS$! .FCTR RMSROT-RMSALL 

PO roy VANE 10 Usk Tit KESTDENT £70 LIBRARY: THE DEC 
ORIKTS? .FCTR CROBJS-CEOTS$—RMSS$ 

SUPELIEG f° OVERLAT UF fOUR GUN 170 OULT : 
eROOT OBJIRTS OTSOVS 

ELEASE arcure tei OVER Arle OCNM GVEELAY) eRIESTECNT LIBRARY)» 

OF NEELE NE 
-END 

FLEASE ENTER FILE SPECIFICATION FOk LAtUT ODL FILE 

TALL IC . 
Ready 

OBJECT PROGUAM PEEERENCED: IM OTL FILE IS! 
TALLIC 0nd 

. 

PLEASE ENTER CBOLET FALL DEVICE ann Pie PN THE FORMAT! REVICPROJEC Fe PROGRAMMER J 

ANY MOFE THPUT Of FILES? 
FLEASE ANSUEF YES? OF wio) ¥ 

FLEGSE ENTER FILE SEES TR SCATION FOR INFUT ODL FILE 
SLFE® 
BRICCT FFOGRaAn REFERCHCOE IN OCL FILE €S! 

’ 

SUrtw uke : IKE. . ; 

PLEACE CMTE? ORIECT FILE MEUICE ANT PEP TH THE FORMATE KEULCPROJECT PROGRAMMERS KE>TKB TALLIRe TALLIR=TALLIR/MP 

ane eure feroe ott FILCS* 
PLERte CctSUL&e Tek S) GF (0) 

OPEL FLL merck * sat LEre 
RErekl FOL TELE 152 PU AR. ODL 

werd: 

Pigure SOF-17. 

SOF-94 

COBOL Merge (Resident Library) 

ENTER OFTIONS: 
TRE>LIBR*RMSRES ERO 

TRE>// 

Ready 
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Pigure SOF-18. COBOL ODL and Task Bulid (Resident Library) 
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DIGITAL 

TKBIAL.TSK 

PARTITION HAKE & GEN 
IOENTIFICATLON 

TASK UIC 
STACK LINITS:? 
PRG XFR ADDRESS: 

6 
* 

« 
e 

TOTAL ADDRESS wiNuOaS: 
TASK IMAGE SIZE 
TASK ADDRESS LIMITS: 

TKBIAL.TSK UVERLAL DESCHIPTION: 

BASE 

000000 
057334 
057334 
061144 
O6L144 
067340 
061144 

Figure SOrF-19. 

TUP 

057333 
060567 
061143 

061144 

067337 

06734) 
066113 

082072 
{1,201] 
901000 001777 001000 90312. 
v13172 

MEMORY ALLUCATION MAP YKB 07.008 
ZI“HAR@T9 

. 
: 14200. WURDS 

000000 067343 

LENGTH 

057334 
001234 
OOtoly 
00000” 
006174 
ouvdvlds 

004/750 

24264, 
00668. 
00904. 
09000. 
03196. 
0u004. 
02536. 

COBOL Map 

SOF -96 
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PAGE 1 
07336 

IALLIC 
RIPUT 
RIUPDA 

OoTStOY 
CONVER 

LOCVT 
USRSIO 

(Resident Library) 
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Soltwace an4 USTS'E ella 

MACRO and RSTS/E v7.8 

General 

MONITOR CALLS 

re) All monitor calls are documented in the RSTS/E 

System Directives Manual 

o Ail RASTS/E V?.6 features available through 

monitor calls 

RMS Features 

° Full RMS capability 

Note ° 

Use of RT11 directives are not documented 

and therefore are not supported. 
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RSTE/SE JROCATE 
Backup Projrans 

Backup Programs 

INTRODUCTION 

Since backup is a major concern for all systen 

managers, RSTS/E supplies several backup utility 

programs which handle the individual needs of each 

RSTS/E site. 

The new or enhanced RSTS/E V7.0 utilities: 

° Backup and .restore 

- large filles 
- placed files 
- contiguous files 
- attributed Flles 
- entire disks 

0 Produce bootable backup media with bad block 
handling 

Decistons must be made concerning which utility to 

use under a given set of circumstances. 

In this module you will learn: 

° The features of the new utility SAVE/RESTORE, 

° The enhancements to PIP and the BACKUP package, 

and 

0 When to use SAVE/RESTORE, PIP, BACKUP and 

RMSBCK 
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— ASTS/E UPLATE 
Backup Progcans 

PIP PROGRAM 

General 

t] Has expanded Erom Kw to 12Kw, 

0 

ce] 

Has replaced PIPSML and PIPEXT, 

Accepts the /POSITION:n switch to create a placed 

file as long as the switch Is adjacent to the 

fllename, 

Is the only way to selectively back up large files 

which cannot Fit on 4 single tape, and 

zeroes large files faster than mode 128. 

New features 

° 

° 

Multi-volume ANSI magnetic tape support, and 

Specification of density and parity when zeroing & 

magnetic tape. 
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RGTO/E JRORTE 

Baceup Prograns 

New switches and Options 

Fille Access Sultches 

Switch Format 

/ACCESS 
/aAC 

/ASCII . 7AS 

/BSIZEsn 

/NEwE ile /NE. 

/NoAttributes /NOA 

/PR:NOWARN 

Meaning 

For disk Input only, this switch 

causes PIP to change the file's last 

access date to the current date. If 

you do not specify this switch, PIP 

preserves the last access date. 

Does 4a formatted ASCII transfer, 

causing PIP to ignore nulls, parity 

bits, and rubout characters. 

Used to specify 4a non-standard 

blocksize for file transfers to 

magtape. “nt is the blocksize in 

bytes to be output. "nm" must be 4 

positive even integer from 18 to 

4996. For ANSI format magtapes 

intended for interchange with £oreign 

operating systems, the blocksize 

shovld not exceed 2048. For intec- 

change with RTL operating systems, 

the default of 512 should be used. 

For disk output only, this switch 

creates a new file with the current 

date of creation and access. 

This switch causes PIP. to transfer 

the file 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. 
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Switch Format 

/RETAIN 

, /RTSename 

/CREATION /CRE 

/DLA 

ASTs.©€ sPprace 
Bsckup Prozrans 

Meaning 

For disk output, this switch 
preserves the file's creation, access 
dates, and creation time, This Is 
the normal default for PIP, but it 
may be changed by an optional patch. 

This switch sets the output file's 
run-time system name to that 
specifled in name. I£ no output file 
is specified, PIP renames the Input 
file's run-time system. 

This switch uses the creation date 
for limit checking with the date 
switches (/AF. /BE, /ON,. ‘SI, /TOQ). 

‘This is the normal default for PIP, 
but it may be changed by an optional 
patch. 

This switch uses the date of last 
access for limit checking with the 
date switches. 

Attributed File Translation Switch 

/RMS / AMS: FTN 

/ANSTI /ANSI: FIN 

/ANSL: PRN 

/ RAMS: PRN 

For input files, translates FORTRAN 
carriage control to formatted ASCII. 
For non-disk output files, 
translation Is automatic, 

For input disk Elles, translates RMS 
print files to formatted ASCII. 

File Operation Switches - General 

/1N /IN 

7TN:ES 

Same as VEC. 

Prints the fllename, extension, 
filesize, protection code, creation 
date, and last access date. 
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RSTS/E UPDATE 

Backup Programs 

File Operation Switches Deletion 

Switch Format 

/DE /DE 

Meaning 

Same as V6C. 

/DE:NO(WARN) Causes PIP to suppress the printing 
of an error message if the Elle to be 
deleted does not exist. 

File Operation Switches - Listing 

/DI:option :AL 
/LiI:option 

/ SLOW SL 

Prints the fllename, extension, and 
the number of blocks allocated to the 

fille. 

Prints the fFEllename, extension and 

symbolic representation of file 

attributes. . 

Full listing; print all information 
except file attributes. 

Prints the fflename, extension, and 
octal representation of Fille 
attributes. 

Prints the Fllename, extension, and 
associated run-time system. 

Prints the filename, extension and 

file size (same as :SI}. . 

Prints Fllenames only across the page 
or screen. 

Same as /DI:S . 
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RSTS/E UptAce 
Backun Proqrans 

File Operation Switches - zeroing 

Switch Format Meaning 

/DENSity /ZE/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, 
. 

KP -6 COMPANY CONFIDENTIAL 

DIGITAL RSTS/E UPDATE 

Backup Prograns 

Multi-Volume Example 

. Consider the following example which transfers the 
contents of a user account to three magnetic tape volumes: 

RUN SPIP 

*MMO:* .*=(20, 254) *.*/BL 

_ &END OF ANSI MAGTAPE OUTPUT VOLUME HAS 
RBEEN REACHED 

SPLEASE TYPE THE DEVICE NAME AND UNIT 
tNUMBER OF THE DRIVE WHERE THE NEXT 
SVOLUME MAY BE FOUND 

7MAMi:s TAPEZ 

SEND OF ANSI MAGTAPE OUTPUT VOLUME HAS 
&BEEN REACHED 

SPLEASE TYPE THE DEVICE NAME AND UNIT 
tNUMBER OF THE DRIVE WHERE THE NEXT 
SVOLUME MAY BE FOUND 

7MM2:TAPE3 — 

In this example, you specify the block mode transfer of 
all files fn account [20,254] on the system disk to the tape 
mounted on MMB@:. 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 (MMlt) and the optional volume ID (TAPE2). PIP 
checks the output volume ID, if specified, and that the tape 
is ANSI labeled and initialized. If the- 1D is valid, and 
the tape is ANSI and £Eree of data, then PIP continues with 
the transfer. This process continues until all of the 
specified files on the input device are transferred. 

When the transfer Is complete, PIP prints its asterisk 
prompt. 
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ASTS/E cPracte 
Backup Progrsans 

Notes on PIP 

1. Appending filles with attributes 

o 

RMS 

b. 

b. 

Do not merge attributed files with PIP. 

Relative and Indexed Files 

Use the /S8L 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 switches are needed for disk-to-disk transfers. 

/ANSI and /RMS switches 

3. 7ANSI:SFA of /RMS:FA on the input fFlle specification: 

Purpose -~ Translate RMS Sequential filles to 
Stream ASCI{ Elles 

° Takes an AMS sequential Elle with fixed or 
vaclable length records as input. 

° Strips off the byte count (if necessary), 
squeezes out null and rubout characters, and 
appendS <CRO<LF> to each record. 

5KP-8 COMPANY CONFIDENTEAL 

9 Creates a strean ASCII output file without 
attributes. 

Note 

Do not use this switch if the RMS 
sequential file contains binary data. 

/ANSI:FA or /RMS:FA on the output Eile specif i- 
cation: 

Purpose - Translate stream ASCII files to RMS 
sequential Elles with variable length 

records. ; 

o Takes a stream ASCII file as input. 

° Places a byte count at the beginning of each 
record and strips of f <CR><LF>. 

o Creates a sequential flle with variable length 
records. 

/ANSI:FTN of /RMS:FTN on the input file specifica- 
tion: 

Purpose - Translate filles with FOATRAN carriage 
control characters to stream ASCII 
files. 

° Takes a file with FORTRAN carclage control 

attributes as Input. 

o Strips off the FORTRAN carriage ,control 
characters from each record and appends 
<CRO<CLF>., 

° Creates a strean ASCII file without attributes. 

‘Ly
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RSTS,£ UPLATE 
Backup Progeans 

Note 

Specifying this switch on an output File 
specification produces a ?Bad Switch 
Value error. 

/ANSI:EB or /RMS:FB on the input Flle specification: 

Purpose - Transfer RSX type object modules to 
DOS labelled magnetic tape. 

o Takes RSX type object modules as input. 

° Translates the fille into RT11 object module 
format. 

{MUST EEO or /RMS:FB on the output file specifica- 
tlon: ° 

Purpose - Transfer RSX type object modules from 

DOS magnetic tape to disk. 

° Translates the file Into RSX object module 

format. 

7ANSL: PAN or /RMS:PRN on the input file speci fica-+ 
tion: ‘ 

Purpose — Translate RMS print format filles to 
stream ASCII filles. 

Note 

Currently VAX uses this format for its 
log files. If these filles are 

transferred to ASTS/E by magnetic tape or 
through DECnet/E, the /ANSI:PRN shaquld be 
used since the SPOOL program does not 
recognize this. format. . 
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EOTZ/E SPIRTE 

Backup Prograns 

o Strips carriage control information fron records 

and inserts appropriate control characters. 

Note 

Specifying this switch on the output file 

specification produces a ?7Bad Switch 

Value error. 

/ANSI:IM or /RMS:IM on the input file specification: 

Purpose - Print map files created by the task 

bullder at terminals. 

Note 

7ANSI:FA on the input file also performs 

this operation. 

o Takes an RMS sequential file as input. 

ce) Strips off the byte count at the beginning of 

each record (if necessary) 

Note 

Specifying this switch on the output Eile 

specification produces 8 ?Bad Switch 

Value error. 
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piso tke RSTS/E VRIATE 
Backup Prograns 

BACKUP PACKAGE 

New Peatures 

bs, 

9 

fe 

Copying of the index from the BACKUP set to a disk, 

Listing a directory index, 

AbLLity to run under BATCH, 

Caching of the workfile, 

Sequential caching of the files being backed up, and 

Residing In an account other than {1,2]. 
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a LIST COMPLETE 

ELAPSED TINE » & EECONDS 

cey rine 
ects 

¢ «2 Seconos 
t 

PLEASE ERTER BACKUP SET WARMECBIEFEED ~ 

PLEASE CUTER DENSITY Ih eerecsee> - 

PLEASE CHTER FOE PARITY<ODO? ~ 

T mouNf =: DEVICE ® ' 
10s Br0rce 

Storr IWOLE 
DENSITT® pee ori 
PARITY? oo id 

PLEASE NOUNT YOLURE warte LocKneo! 

DEVICE? MME 
e 

purse 
RAnoRs e 8 

Figure BKP-2. 
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Figure BKP-2. LOADINDEX Mode (Page 2 of 2) 
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Backup Prozrans 
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Figure BKP-4. Batch Control File 
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09079027 AM Job 25 User 1,735 lagged off HBL at -Peb- e 
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Aereap Fesgrars 

SAVE/RESTORE PROGRAM 

Features 

° 

° 

ce]
 

D isk to disk image copying with bad block handling, 

Bootable save set of disk-to-tape or disk~to-disk , 

Runnable off-line in the INIT.SYS environment, and 

Runnable on-line under the RTI] Aun-Time System. 
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aIGITAL 

RSTS/E UPDATE 

Backup Programs 

rules for Using Media 

1. The IMAGE Function 

a. IMAGE copies can only be made from disk to disk. 

b. IMAGE can only copy between like disks {disks of the 

same size). 

2, The SAVE and RESTORE Eunctions. 

a. Volumes of a single save set must be all disks oF 

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. 

3. . Disks 

a. Must be formatted. 

b. Must be DSKINTed 1€ SAVRES is being cun on-line. 

e. Will automatically DSKINT if SAVRES Is running’ 

off~line. 
. 

ad. The following blocks must not be bad: 

° The first 15 blocks for a save set disk, and 

° The first device cluster and the next n blocks, 

where n is the MFD clustersize for an IMAGE copy 

disk. 

e. Must not have more than 15) bad clusters. 

f£. Cannot be logically mounted. 
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SAVE/RESTORE Options 

a. Must be long enough to hold the: 
Table BKP-1. SAVE/RESTORE Options 

° Save set label and header information 
cotstrap, ° Bootstrap, and Valid for Functions 

b. A bad block is considered to be the end of a volume. ope ton ou — —_— — 

c. The default density {is the lowest allowed on the SEPERATION! date ‘ 

first magtape drive used to produce a save set. NOEXPLRATION 

VERIFY 

*#NOVERIFY Xx X Xx 

*STATS 

NOSTATS xX x x x 

* ERROR 
NOERROR X Xx x Xx 

* Default Condition (the defavlt expiration date {is one 

year from the date of the SAVE operation). 

BKP-138 COMPANY CONFICENTIAL 
pre 31 COMPANY CONFIDENTIAL



few tsavees 

SAV/AES FunctrencRtlr 

The volsd SAV/SER Lenctiene sret 
gave Rane © eafe copy of © RSTE/E File-etevetuced disk. 
besrone Pestere © SSTS/E Fule-etevctwred diet free » SAVE Set, 
trace Copy # voluse image free s RSTE/E Chle-etevercred diet 

to op CIBe ied. : 

soeetiry Clot the chsrectegloricn of s BAVE Set er RETS/E Glan, 
wete Pctint thie Sist ef acceptable responses. 

Only tne Ficet tve checectere need be typed, 

SAV/PEE Punctions IDtKTIFY 

Crom fertce? Ones 

device Ones 
Peck 100 CYSPALR 

Pech Clusteroiaes 
Creation dearer Wednesday, O7-Peb-7F 

SAY/RLS Fonctiens SAVE 

From ASTS Aisa? outs 

Coe pack 1D/defavit Bave Set Mase fa SYSPAE 

Te Device? pre avest 

e0 Sere Sot Sane fe fAVEST 

Coptrattern Gate 226-fedb-t0>? 

Verify Tee ef Hop (HOD? 

Frecee@ (Tee of Rey? ¥ 

eo¢ tnitlaliaing Ficst FAVE welune 

oe Begin SAVE froe DMVs te Hes at 12:08 AN 

DIGITAL 

Ceestion Gates foeeday, 29-Feb-79 

- Rapiration dates Wedneoday, 20-Feb-6e 

GAYE started on fveeday, 30-ren-19, at 22008 AN 

Run Stetiotice 

Tronefec Teteles 

Poral of 14996 blechs transferred 

greece Totals: 

Backup Prograns 

Tetal ef 8 new bed blecks encountered on source. 

Tinting Teteles 

Total elepeed tines @ hes... @ains., 
Totel walt tiweer @hee., SF olne., 
Total process tines @hre., @ mine., 

BAV/REB Fenctions “2 

Ready 

7 secs. 
6 eece. 
7? eecs. 

Blesount Hevices 
Set Wanege 

Seq tt - 
Dengityt 

Ceeotion darter 

Expiration deter 

wee 
SAVEST 

ices” 
Tuesday, 2¢-feb-TF 
Wednesday, 24-feb-08 

Plesee liebe! this velune! 

onm SAVE operation completed et 22:92 An 

Svemery Report 

BAVE of OMTGTIFAL te Sova Set savest 

Sopot bevicer 
Pact De 

Pact Clueteceatses 
Creation Geter 

Output Oevices 

Ser Naees 
OC ef volveser 

Densitye 

Ones 
SYSPAR . 
a 
Wednesday, 67-Peb—79 

Reqtepe 

GavEST 

Figure BKP-6. IDENTIFY and SAVE Functions (Page 1 of 2) 
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RUN SSAVRES 

SAV/RES Function: RESTORE 

From Device? MM@: 

##* Save Set Name/default Pack ID is SAVEST 

To RSTS DM: Disk? DM@:SYSPAK 

#*#*® The volume on DM@: is a RSTS disk 
##* pack ID is SYSPAK 

t#@ pack will be reinitialized 
Mount it anyway <NO>? ¥ 

#e@ Pack ID is SYSPAK 

Verify (Yes or No} <NO>? 

Proceed {Yes or No)? ¥ 

#kk Begin RESTORE from MM@: to DMG: at 11:17 AM 

Dismount Device: MMOs 
Set Names SAVEST 

Seq ¢€: J 
Density: 1608 

Creation date: 
Expication date: 

Tuesday, 28-Peb~-79 
Wednesday, 20-Feb-66 

Dismount Device: DMG: 
Pack ID: SYSPAK 

Pack Clustersize: 8 

Creation date: Wednesday, 87-Feb-79 

Summary Repoct 

RESTORE of Save Set SAVEST to DM@:SYSPAK 

Input Device: Magtape 
Set Name: SAVEST 

§ of volumes: 1 
Density: 1606 

Creation date: Tuesday, 28-Feb-79 

Expiration date: Wednesday, 20-Feb-8868 

Output Device: DMG: 

Pack ID: SYSPAK 
Pack Clustersize: 8 

Creation date: Wednesday, @7-Feb-79 

RESTORE started on Tuesday, 28-Feb-79, at 11:17 AM 

Run Statistics 

Transfer Totals: 

Total of 14824 blecks transferred 

Error Totals: 

Total of @ new bad blocks encountered on destination. 

® files structurally altered. 

Timing Totals: 

Total elapsed time: @ hes., 4 mins., 6 sacs. 

Total wait time: @ hes., @ mins., 0 secs. 

Total process time: @ohes., 4 mins., 6 secs. 

SAV/RES Function: “2 

EGTS/E UPOLTE 
Bathkup Frogrets 

Please label this volume] Read 

~~~ RESTORE operation completed at 11:21 AM cacy 

Figure BKP-7. RESTORE Punction (Page 1 of 2) Pigure BKP-7. RESTORE Function (Page 2 of 2)
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RUN SSAVRES 

SAV/RES Funtion: IMAGE/NOERROR 

From RSTS disk? DBO: 

**¢ Input Pack ID/default Output Pack ID is SOURCE 

To RSTS DB: Disk? DB1:DESTIN 

#*¢ The volume on DB]: is a RSTS disk 
#®2 Pack ID is OUTPUT 

9*@ pack will be reinitialized 
Mount it anyway <NO>? YES 

#4#* Output Pack ID is DESTIN 

Vecify (Yes or No}? YES 

Proceed (Yes or NO)? YES 

*#** Begin IMAGE copy from DB@: to DBl: at 11:82 AM 

*#** Begin VERIFY pass from DBO: to DBI: at 11:88 AM 

**e @ differences found 

Dismount Devicer DBl: | 
Pack ID: DESTIN 

Pack Clustersize: 8 
Creation date: Monday, 22-Jan-79 

Please label this volume! 

--~ IMAGE copy opecation completed at 11:07 AM 

Figure BKP-8. IMAGE Punction (Page 1 of 2) 
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Summary Report 

IMAGE copy of DB@:SOURCE to: DB]:DESTIN 

Input Device: DB@: 
Pack ID: SOURCE 

Pack Clustercsize: 8 
Creation date: Monday, 22-Jan-79 

Output Device: DB1: 
Pack ID: DESTIN 

‘pack CYustersize:: 8 
Creation date: Monday, 22-Jan-79 

IMAGE copy started on Monday, 22-Jan-79, at 11:02 AM 

Run Statistics 

Transfer Totals: | 

total of 24400 blocks transferred 

Error Totals: 

Total of @ bad compares. 
Total of 0 new bad blocks encountered on source. 
Total of @ new bad blocks encountered on destination. 

6 files structurally altered. 

Timing Totals: 

Total elapsed time: 8 hes., 5 mins., 22 secs. 
Total wait time: 0 hes., 0 mins., 8 secs. 
Total process time: @hes., 5S mins., 22 secs. 

SAV/RES Function: 7Z 

Ready 

Pigure BKP-68. IMAGE Function (Page 2 of 2) 
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Backup Usiiicies 

Additional SAVE/RESTORE Documentation 

The RSTS/E SAVE/RESTORE system program is a disk backup 

and copy utility that provides you with four operational 

functions. SAVE, RESTORE, and IMAGE perform the backup, 

recreate, and copy functions respectively, while IDENTIFY 

extracts label 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, East volume backup, and copy 

capability that requires few operator responses during the 

operational dialogue. Unilke BACKUP, SAVE/RESTORE processes 

entire volumes only, and does not allow selective file 

transfers, or fille deletes. SAVE/RESTORE does not require 

operator Intervention when it encounters bad blocks. For 

these reasons, use the SAVE/RESTORE package when you need 

to: 

1. Create a fast, reliable copy of an entire RSTS/E 

disk, ; ‘ 

2. Backup files that are larger than 65,535 blocks, 

an 

3. Make a fast copy to a disk that contains bad blocks 

which may not be reflected In the BADB.SYS file. 
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Definitions of SAVE/RESTORE Terms 

this 
The SAVE/RESTORE terms defined here are used throujghovt 

documentation. 

SAVE Format 

SAVE Set 

SAVE Volume 

SAVE Set Name 

LIKE Disks 

The format of the output written by 8 

SAVE operation and read by 4 RESTORE 

operation. 

The set of maqtapes or disks created by 

a SAVE operation. A SAVE Set must be 

composed entirely of disks oc tapes, not 

a combination of the two device types. 

However, different drive types may be 

mixed within one set, for example, two 

RK@S's and one RKG4. 

One of the magnetic tapes cr disks of a 

SAVE Set. 

One to six alphanumeric characters used 

to identify a SAVE set. By default, the 

SAVE Set Name is the same as the Pack ID. 

from which it was created. You can 

specify another name for the SAVE Set’ 

rather than accept the default. j 

Like disks are units of the same device 

size. For example, SAVE/RESTORE 

considers the following devices LIKE: 

An APE is like another RPOG 

An RMG2 Is Like an RMNO3 

An rpod is like an RPOS 

An RKOSI 1s Like one unit of an 

RKOSF 
: 

0
o
9
o
0
0
 

As a further clacification, 1£ you copy 

an RMO2 to a SAVE Set, that set can 

later be RESTOREd to either an RMA or 

another RMO2. 
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Running SAVE/RESTORE 

You can invoke the SAVE/RESTORE program off-line white 
you are running the system initialization code (INIT.SYS). 
To do this, type SAVRES on the console terminal in response 
to the INIT “Option:" prompt. After you press the RETURN 
key, SAVE/RESTORE requests the current date and time then 

cesponds with its own “SAV/RES Functions" prompt. The 
following example illustrates the proper response to the 
INUT "Option:" prompt and the appearance of the SAVE/RESTORE 
Progran prompt. 

Option: SAVRES 

DN-M4-¥Y¥? 12-JAN-79 

H4=4M4? 12:15 

SAV/RES Function: 

To Invoke SAVE/RESTORE on-line, you must type RUN 
SSAVRES, then press the RETURN key. After you issue these 
commands, RSTS/E prints the SAVE/RESTORE program prompt, 
"SAV/RES Function:". The example that follows represents 
the steps you take to initlate SAVE/RESTORE on-line. 

RUN SSAVRES <CRD> 
SAV/RES Function: 

t 

Once the "SAV/RES Functlon:" prompt appears, either as 
a result of Invoking SAVE/RESTORE off-line or on-line, you 
are under the control of SAVE/RESTORE and are ready for 
backup processing. 

Next, select “from the following table one of the 
followiny four operational functlons: SA[VEI, RE [STORE], 
IMfAGEJ, or ID(ENTIFY). Unless you need to exit 

SAVE/RESTORE (by using <LF> or ~Z) or need further help (by 
tyoing HE[LP] or <CR>}, type one of the four operational 

functions on the console terminal in response to the 
"SAY/RES Function:" prompt. The following example 

fllustrates this procedure: 

SAV/RES Function: SAVE 
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SAVE/RESTORE Functions 

SA [VE] Creates a copy of a ASTS/E file-structured 

- disk. The SA(VE] function backs up to disk 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. 

IDtentif£y] Prints label information and other volume 

characteristics of a SAVE volume or a RSTS/E 

file-structured disk. 

HELE} 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 

invoke SAVE/RESTORE with a RUN command, 

pressing <LF> ceturns you to your default 

Run-Time System. I€ you are cunning 

SAVE/RESTORE off-line with INIT.SY¥S, pressing 

<LF> returns you to the “Option:" prompt 

{issued by the INIT program. 

<CR> Press the RETURN key and the “Type HELP for 

help” message appears on your terminal. 

“Cc Type “C to produce the same result as pressing 

the LINE FEED key. 

“2 Type “Z to produce the same result as pressing 

the LINE FEED key. 

other Produces the same result as pressing the 

RETURN key. 

Press the RETURN key when you finish entering the 

selected function. This procedure invokes the SAVE/RESTORE 

dialogue. 
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Note that the function response fn the prevlous example 
tepresents 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 description and an example 
of each type of response appears in the Following table. 

Table BKP-2. Response Types for 
the “SAV/RES Functions” Prompt 

Response Type Example Description 

Function SAV/RES TE only a function {ts 
- (by itself) Function: SAVE given, the full dia- 

logue follows 

Function plus SAV/RES Function: | If the function ts 
Optlon{s) SAVE/EXP: 16-jJUL-79 } followed by options, 

dialogue questions 
wlll follow only for 
the devices to be used 
and the unspecified 
options. 

Full Function SAV/RES Functions If a complete command 
Command Line IMAGE D¥4i:=DM6: line is given, no 

MYPAK/VER/NOERR dialogue questions 
will be asked. 

During the run, SAVE/RESTORE informs you of tts 
operational status by printing messages on your terminal. 
Some of the messages are Intended for your information: 
others notify you of error conditions that might require 
your attention. This latter group consists of errors that 
can occur during the dialogue, mount, transfer, or 
veriEication phases of SAVE/RESTORE. 

When the program encounters an error during a dialogue 
or mount operation, it Instructs you to rectify the problen, 
then asks you to re-enter the appropriate command. These 
etrors never affect the Integrity of the data being 
transfecred. 
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On the other hand, errors that occur vhile SAVE/RESTORE 

{fs transferring or verifying data can jeopardize this data. 

In this case, SAVE/RESTORE resolves the prodlen, aborts the 

run, or cequests whether to continue or abort the progran. 

In error situations of this type, the program gives you as 

much information as it can to help protect your data. That 

is, SAVE/RESTORE lets you know what it is doing by Issuing 
{nformational messages as well aS error messages to your 

terminal. 

Finally, SAVE/RESTORE prints summary {information 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 statistics. The program 

prints this report at the end of a run. 

SAVE/RESTORE Options 

You can include SAVE/RESTORE options (switches) in a 

function response or in a single line command. The options 

that appear in the following table are of two types. The 

first two pairs 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, 
1f one of the pairs is specified, the corresponding question 
will not appear in the dialogue. If neither of the paic is 
specified in a full function command line, the default is 

assumed, 

The last two options in the table have no corresponding 

dialogue questions. The /ERROR option Is a default setting 

which means that SAVE/RESTORE will print non-fatal ercor 
messages and continue processing. Consequently, 1f you want 
to have all errors abort the program, you must attach the 
/NOERROR option to the function response or the full 
Eunctlon command line. The /STATS option is 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 suanary report, you must attach the 
*SOSTATS option to your funttion response. 
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SAVE/RESTORE Options (page 1 of 2) 

Option Default Description 
Table BKP-3. SAVE/RESTORE Option (page 2 of 2) 

EX (PIRATICN) (:date] 
NOEX(PIRATION] 

VE(RIFY] 
NOVE [RIF Y] 

ST {ATS} 
NOST{ATS] 

EXPIRATION | This option is legal only 
.| for a SAVE operation. 

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 
4rgument, 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 
expiration date. : 

NOVERIFY This option {is legal only 
for a SAVE, RESTORE, or 
IMAGE operation. If you 
specify the VEfRIFY) 
option, SAVE/RESTORE 
compares the volume(s) to 
ensure that the transfer 
was accurate. 

STATS SAVE / RESTORE prints a 
summary report at the end 
of a run, unless you 
specify the /NOST[ATS] 
switch with either a 
function response or a 
single line command. 
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NOER [ROR]} , ERROR If you omit the /NOERRCR 
ER(ROR) option and a non-fatal 

error occurs during 32 
SAVE/RESTORE run, an 
error message appears and 
processing continues. 

If you specify NOER[ROR) 
and any cun-time error 
occurs, the program 
terminates after printing 
an error message. 

Dialogue 

The SAVE/RESTORE dialogue begins after you invoke the 
SAVE/RESTORE program and enter a function response to the 
"SAV/RES Function:" prompt. If you respond with SAVE, 
RESTORE, IMAGE, or IDENTIFY, the program initiates a set of 
dialogue questions. All auestions in the dialegue have a 

short form or 2 long form. The short form appears 
automatically; the long form prints only {if 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 question. 
You may sélect the default value by pressing the LINE FEED 
key or by typing the proper defavlt response. If the LINE 
FEED key is pressed [n 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 “Z at any point in the 
dialogue, SAVE/RESTORE returns you to the previous question. 
If you want to abort the run at any time, tyre “C. After 
the abort, you will return to the “Cption:" prompt if you 
acre running off-line under the control of the INIT.SYS 
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rogram or to your default Run-Time System prompt If you 
nvoked SAVE/RESTORE on-line with a RUN command. 

SAVE/RESTORE automatically returns to the "SAV/RES 
Function:" prompt after the execution of a 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 
oc “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 operation, 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 RPO4 and two RKGS disks constitute a legal 
disk 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 ASTS/E. Legal disk devices must meet the following 
requirements: 

1. Must be formatted; that is, contain sector ‘and 
track information. 

2. All disks used by the on-line version of 
SAVE/RESTORE must have a valid RSTS/E file 
Structure; that is, the disk device must be 
formatted and DSKINTed prior to its use. 

3. The first 16 blocks on a disk must not contain any 
bad blocks. 

4. RSTS/E output disk can contain no more than 161 bad 
clusters (the RSTS/E limit). 

Magnetic tape is the only valid SAVE/RESTORE tape 
medium; DGECtape or cassette are not supported. The 
Staterents here define what constitutes a legel tape in the 

SAVE/RESTCRE package. 
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1. The magnetic tape must be long enough to contain 

‘the SAVE Set label and header information, a 
bootstrap, and INIT.SYS which is on the first 

* volume 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 

\ on the first volume is compatible with e11 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. , 

<device>[: [<1d>]] ([/<option(s)>) 

where <device> is a two character device type (for disk 
either "Dx" or "Rx" is acceptable) followed by a single 
digit unit number in the range 6 to 7, The <{d> represents 
either a SAVE Set name or a disk pack identification and the 
<options> are selected from the following table. 

Table BKP-4. SAVE/RESTORE Device Specifications 
(page 1 of 2) 

Options Description 

SCR [atch] .| The SCR{ATCH) aption is legal only on an 
output volume device specification. Tf 
you use the SCR[ATCH] option, 
SAVE/RESTORE by-passes most volume label 
checking. SAVE/RESTORE always checks 
the label to see if an output volune 
contains a SAVE Set written at the 
current density and ensures that it is 
not a volume from-the SHVE Set currently 
being written. It elso checks 
destination disks for bad block 
infcrratict. 
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Table BKP~4. SAVE/RESTORE Device Specifications 
(page 2 of 2) 

Options Description 

DEN(SITY):( 880); The DEN[SITY] option Is legal only for 
{[16¢€0}]| tape. With this option you can specify 

the density at which the tape its to be 
written or read. If SAVE/RESTORE cannot 
read the tape at the specified density, 
it will try to read the tape st the 
other legal density setting. 

Checking the Input Volume 

SAVE/RESTORE checks the {input volume prior to any 
actual data transfer and warns you of any problem that it 
foresees in saving, restoring, or copying the volume. Al) 
of the error messages that are printed at this point (at 
least concerning the {nput volume) are warning messages 
only; you can recover from them by following appropriate 
Etocedures. The error messages that result from a problem 
with the Input volume are listed here and described 
Separately below. 

Oo $US Input disk has only nnt free clusters. 
Mount it anyway <NO>? 

° UUs This Is not the correct volume, 

re) 8tt This volume has no label. 

o 848 Input disk should be "CLEANed”. 

There must be at least a& many good pack clusters on an 
output RSTS/E disk as there are clusters to be transferred 
from the orlginal {input disk. If SAVE/RESTORE determines 
that the input disk has very few clusters that are not 
allocated, {t warns you that you may encounter problems 
copying or restoring the disk. 

848% Input disk has only nnt free clusters. 
Mount It anyway <NO>? 

Type NO of press the LINE FEED key to return to the 
previous device prompt. If you type YES, you are 
instructing SAVE/RESTCRE to procecd with the SAVE or TMIrCt 
ofecation. In the case of an IMAGE copy, the program a:so 
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checks the output volime to see if the transfer can be made. 

No furthee checking takes place in the case of the SAVE 

operation. At this point, you may want to free up space on 

the input disk by deleting unnecessary files. This process 

will increase your chances of eventually completing 3 

successful RESTORE. 

When you specify a Pack ID or a SAVE Set name with the 

input device specification, SAVE/RESTORE compares the 
specified 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: 

4% This is not the correct volume. 

A dismount request follows the above warning message. 

It lists useful information from the volume label but does 
so only if it is a SAVE Set or a RSTS/E file-structured 
disk. 

If the input volume is neither a RSTS/E disk nor a SAVE 

Set, the terminal displays the following warning message and 
the input device prompt is asked again: 

! 

#%% This volume has no label 

If you remove a disk from a drive without logically 

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: 

84% Input disk should be “CLEANed”. 

To perform the cleaning operation simply invoke the 

ONLCLN program {£ running on-line. 

Checking the Output Volume 

SAVE/RESTORE checks the output volume before SAVEing, 
RESTOREIng, or IMAGE copying a RSTS/E disk. This procedure 
ensures that the SAVE/RESTORE operations will proceed to 

completion with the least chance of. error. The messages 
that SAVE/RESTORE issues, an aA result of checking the output 
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volume, pertain to the expiration date i the label, and 
available data space on the destination device. Some of the messages are printed only for your Informations the rest 
arn you of serfous output device problems. The paragraphs 

that follow exhibit the mess 
and explain how to respond Sages describe why they appear, 

When the expiration date of an output volume, labelled 
33 a SAVE Set, has passed, SAV Of neseogess ’ a] ? E/RESTORE prints this series 

*** 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 

and proceeds to the next dialo gue question. If you 
not to use the expired date volume, type “Z to return geciae 
To Device?" output dialogue question. - 

If the output volume fs labelled as a SAVE Set and its 
expiration date has not passed, the f 
messages are printed: , ollowing series of 

*** The volume on dev: is SAVE Set <xxxxxx> 
Density: nnn . 

Creation date: day~of-week, dd-mmm-yy 
Expiration date: day-of-week, dd-mmm-yy 
Att Its expiration date has not passed 
Mount It anyway <NO>? 

If you type NO or press the LINE F EEO key In response to the 
mount question, SAVE/RESTORE returns to the previous device 
Prompt. SAVE/RESTORE will proceed to write over the 
existing SAVE Set IE you type YES. I€ 
key, the following message appears: you press the RETURN 

“ This {s your last chance to prevent the 
loss of any data on the output volume. 

Mount it anyway <NO>? 

aKP-S4 COMPANY CONFIDENTIAL 
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SAVE/RESTORE notifies you with the following message 

that the output volume you are using is labelled as a RSTS/E 

disks 

#** The volume on dev: is a ASTS disk 
#a* Pack ID Is <xxxxxx> 
tk* Pack will be reinitialized 

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 

response, at this point, indicates that you wish to use the 

present volume, 

If 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 {is not enough space and the transfer cannot be made, 

ft prints: ; 

%%% Too many bad blocks on output disk 

and then rceturns to the previous device prompt. If, 

however, the program determines that there are very few free 

blocks (<10%), it prints the following warning: 

aus Only nnt of the output disk clusters are available for relecation. 

Fount Lt anyway <NO>? 

You must decide at this point whether the number of 

free clusters 1s large enough 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 enough f£ree clusters available. Whenever 

this warning appears, DIGITAL recommends that, when it is 

possible, you use another disk for output. Follow this 

procedure since there exists a higher than usual possibility 

that the operation will not succeed. Note that DIGITAL does 
not guarantee that the operation will succeed even {€ this 

message does not appear. 
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SAVE/RESTORE normally transfers each allocated pack cluster from the oriqinal source disk te the sane cluster on the output RSTS/E disk. If the output cluster Is found to be Sa4, SAVE/RESTORE will try to relocate the data. If the cluster size of the item being moved is larger than the pack Cluster size, there must be enough contiguous free -pack 
clusters on the disk to accommodate the entire entity 
cluster. If there {is mot SAVE/RESTORE will abort the 
operation. 

If the specified output {s not a RSTS/E or 8 SAVE Set 
disk it prints the new SAVE Set name and proceeds without 
further notice. The program does not check the output 
volune label {f you specified the /SCR(ATCH] option, except 
to determine whether it is a volume of the SAVE Set that is 
currently being created. It always attempts to recover bad 
block Information from a RSTS file structured and SAVE disk. 

BKP-52 COMPANY CONFIDENTIAL 

GENERAL COMPARISON OF BACKUP. PROGRAMS 

- Table BKP-5. 

aree 
“Ate 7E SWS 

Comparison of Backup Programs 

SAVE/ RMSBCK/ 
BACKUP RESTORE PIe RMSRST 

Copy Large Filles 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 Of f-1l!ne No Yes No No 

Restores Files to 
Different 
Accounts then 
Backed up From No No Yes Yes 
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(1) SAVE/RESTORE maintains the position of Placed flles 

(2) 

(3) 

(4) 

(5) 

upon: recovery es long as bad blocks on the output 
disk do not interfere with the placement of the 
first cluster of the file. 

PIP maintains the position of a file {ff the user 
specifies that the output fille is to be positioned. 
If PIP cannot position a file at the user specified 
block, it will attempt to creste the file between 
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 
to find space for the file. If the Elle is located 
at a lower numbered disk block than requested, it is 
not marked in the directory as a placed File. I€ it 
cannot be created at all, the “?No room for user on 
device" error is generated. 

PIP does not store project,programmer numbers {nh . 
ANSE magtape labels. Therefore, it is difficult te 
recover files to multiple accounts from ANSI 
formatted magtapes. DOS magtape labels do store 
project ,programmer numbers, but do not store RMS-11 
attributes, DOS format also does not support 
multi-volume magtape flles and therefore cannot 
support large Elles that do not fit on one volume. . 

Bad blocks on the output disk cause contiguous Files 
to be made non-contiguous. 

RMSBCK can copy large filles as long as they can fit 
on the current output volume. There is no 
multi-volune capability allowing files to cross a 
volume boundary. . 
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TRANSFERRING RMS RELATIVE AND INDEXED FILES TO OTHER NON- 

RSTS/E OPERATING SYSTEMS 

"a. 

2. 

3. 

File or files fit on one magtape 

a. Use RMSBCK on the RSTS/E system. 

b. Use RMSRST on the other system, 

File requires more than one magtape 

a. Use RMSCNV to do # disk to disk conversion to 

an RMS Sequential File. 

b. Use PIP to transfer the sequential file to ANST 

magtape with no switches. 

ec. On the other system 

1. Relative fille - use RMSOEF and RMSCNV 

2. Indexed flle - use RMSDEF and RMSIFL 

Another possible consideration, for example: 

a. If you have an 86,800-block indexed file 
(409,000 82-byte records), the back-up (RHSBCK) 
copy of the file requires at least two magnetic 

tape volumes. 

b. However, if you convert (RMSCNV) the file to 
tape with 4096-character blocks, you need only 

one 2400-Ffoot tape volume. 

ce. You can then rcestore the Eile quickly with 
RMSTIEL. 
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User utility Programs 

INTRODUCTION 

As RSTS/E users you know the wide range of services 

offered by the CUSPs supplied with a RSTS/E system. 

Some of these services include: 

0 

°o 

Le] 

e 

° 

ry 

File manipulation 

File transfer 

Directory listing 

Batch processing 

File spooling 

-RSTS/E V7.8 includes new and revised utilities 

which provide you with greater flexibility in handling 

your day to day and long teri needs. 

In this module you will learn these new and revised 

non-privileged utility programs. 
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PIT PROGRAM 

-o Transfers Elles between 

Disk and TUSB 
Disk and floppy 

RSTS/E disk and RT11 disk 

RSTS/E disk and AT11 DECtape 

o Transfers files from a DOS disk to a RSTS/E disk 

1 o Lists directory of a TUS8 and Floppy 

0 Lists directory of a DOS disk 

Additional FIT Documentation 

TUS8 DECtape II and floppy disk Elles are maintained in 

the RT11 directory structure format. Thus, DECtape II and 

floppy disks are. directly transferrable between RS7S/E and 

RAT11 systems. 

To invoke the FIT program, you must be logged into the 

system and type the following command: 

RUN SFIT 

If FIT 1s successfully invoked, it prints an identifying 

message followed by a FIT> prompt. The prompt Indicates 

that FIT 1s 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 

JIP-3 COMPANY CONFIDENTIAL 
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Transferring Files with FIT 

To transfec a file with FIT, type a command line of the 
following form in response to the FIT prompt: 

FIT>f{output ( /sw] =} input (/sw] 

where output and Input are Eile specifications and /sw is an 
optional switch that specifies the structure of the device 

on which the file resides (RSTS/E, RT11, or DOS). 

The input and output file specifications have the following 
form: 

devi tproj prog] name .ext< prot> 

where: . 

dev: fs a device specification. If none is 
specified, the defavit {s the public 
structure. The output device must not be a 
DOS disk. The Input device can be a RSTS/E, 
RT11, or DOS disk; or RT11 TUS6 DECtape; or 
RT11 TUSS DECtape Il; or RT11 Floppy disk with 
ATIL Elle structure. 

proj,prog , is a project-programmer number. If none is 
specified, the default is your current 
account. FIT ignores the project-programmerc 
number 4£ the device has an RTl1 fille 
structure. 

name.ext is a filename and extension. If none is 
specified for output, FIT uses the input 
Eilename and extension. An input filename 
must be specified. 

<prot> is a protection code. If none is specified on 
output, FIT assigns your current default 

protection code. FIT ignore’ any input file 

protection code specification. 

uup-4 COMPANY TINE IDENTIAL 
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ene legal input device specifications for a FIT file 

cransier are as follows: 

ASTS/E disk . 

floppy disk (RT11 format) 

TUSB DECtape II (RTL1 format) 

RT1L disk (with pack clustersize = 1) or TUS6 DECtape 

(ATI1 format) 

pos disk 

The legal ovtput device specifications (except for DOS 

input) for a FIT flle transfer are as follows: 

RSTS/E disk 

floppy disk (RT11 format) 

TUS DECtape If {RTI format} 

RTL1 disk {with pack clustersize = 1) o¢ TUSG DECtape 

(RT1L1 format) 

line printer, keyboard, etc. 
DECtape (RSTS/E format) 

If the input device is a DOS disk, the legal output devices 

are as follows: 

RSTS/E disk or DECtape 

line printer, keyboard 

The switch specification /sw can be one of the following: 

/RTLI The file is on an RTAl file structured device 

/DOS The file {8s on a DOS format disk (legal only for an 

input file specification) 

/RSTS The File Is on a RSTS/E disk or device. This 

switch is illegal with floppy disk and TuUS8 

DECtape II. om 

These switches can be abbreviated to the first two letters 

(foc example, /RT, /DO, and /RS). 
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If you do not specify a switch on the input specification, 
FIT attempts to determine the file structure of the Input 

flle device. If the input device does not contain a valid 

RSTS/E, RT11, or DOS fille structure, FIT prints the 

following erroc: 

PINPUT DEVICE NOT FILE STRUCTURED 

If the input device is a RASTS/E format DECtape, FIT prints 

the following error: 

PILLEGAL INPUT DEVICE 
} . 

If the specified flle does not exist on the device, FIT 

prints the following error: 

7CAN'T FIND FILE OR ACCOUNT . 

If you do not specify a switch on the output speci£ication, 

FIT assumes a default file structure based on the type of 

device. That Js, 1£ the device is TU58 DECtape If or floppy 

disk, FIT assumes the RTL1 file structure) 1£ the device is 

disk or TUS6 DECtape, FIT assumes the ASTS/E fille structure. 

If FIT determines that the output device should have an RT11 

file structure, the following errors are possible: ¥ 

7NO RTLL STRUCTURE ON OUTPUT 

The output device does not contain a valid RTIL file 

structure. Check that the right device was specified. 

An RTL1 structure must already exist on the output 

device before files can‘be transferred to {t. The /ZE 

sviten can be used to create an RT11 structure on the 

device. 

UUP-f COMPANY CONFIDENTIAL 
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“ne 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. I€ this is not 

successful, you must delete some of the files on the 

device before more can be added. Note that !£ you 

{ntend to have many small filles on the device, you 

shovld use the /N switch to allocate more than the 

default number of directory segments when the device is 

zeroed. 
. 

@DEVICE 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 

additional €lles. If this is not successful, you will 

have to delete enough files from the output device to 

add the Eiles from the input device. . 

These errors are generated prior to the transfer of any data 

to the RTLI structured device. If an error Is encountered 

during a transfer, a RSTS/E error is reported and the 

transfer is aborted. Because the directory entry for the 

RT11 file is not finalized until the transfer is complete, 

an error during transfer causes the space reserved for the 

fille to be freed. 
. 

If an error is encountered during the open or transfer phase 

of a RSTS/E Eile operation, the appropriate ASTS/E error is 

generated and the transfer is aborted. 

Maintaining RT11 Format 

In addition to transferring. files: to and from an ARTI1 

directory structured device, FIT can perform the following 

operations: 

1. You can use the /2ZE switch to zero and Initfiallze a 

device as an RT11 device. This operation creates an 

RTI1 directory structure on the device and must be 

perforned prior to transferring files to and fron 

the device. 
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2. You can use the / LI swit 
listing of the parti device to obtain a directory 

3. You can use th ATIL device, e /DE switch to delete @ file on an 

4. You can use th e /SQ switch to compress 
directory eres, device and allow mote Pilea to tt 

vice. This operation 
the available space on the device is ragquentea’ ‘t 

File Deletion on an R T1l Format Device ae -~- Ta de 
eae a directory structured device, enter the fell “ine 

ormat in response to the FIT> prompt: otlowing 

FiT>dev: Filename .ext/DE 

The Fhe to entities the device and fliename 
gre jeleted. If the specified d 
otinte oe Structured or 1f£ the File does not perp wFIT 

- beint ae rok message. If an error ts encountered br rit 
es the device, a RSTS/E error Is reported yen 

RT 11 Device Switches .-- You can perform zeroing, 
compressing, and listin entering the fol g operations on RT11 directories'b 
PIT) prompt + ollowing command format in response to the 

ext specifies 

FIT>dev :/sw[ /sw] (/sw] 

es th 
you specify can be one or more of the followag: switches 

/ZErm zero he device and bu{ld an RT11 directory 
st hpeaes un is specified, m extra words 
ofS tory nformation for each file are 
ee te e minimal RT11 directory structure. 
re ts mot specified, FIT. adds 13 extra 

These. weeds ore ‘used te poh khechie hb 
system name and file attributes, the funetine 

uuP-8 COMPANY CONFIDENTIAL 
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Nore that RTLI systeas currently ignore these 

extra directory entries. However, 1€ future 

releases of ATI1 attach significance %o these 

words, a specification off/ZE:9 may be required 

for RTLI Liles that are read by RTI) systens. 

FIT currently ignores extra directory 

information unless there are 13 extra words 

(this may change in future releases). 

Therefore, you should only specify values of @ 

or 13 in the /ZE switch. 

‘Used with the /ZE switch to cause n directory 

segments on the initlalized device. Each 

segment consists of two Sl2-byte blocks. The 

value of n must be in the range of 1 to 31 and 

determines the size of the directory on the 

device (and, therefore, the number of Elles 

that can be stored on the device). The number 

of files that can fit on 38 device is 

determined by the following formula: 

n* INT (507 /m+7) 

where n is the number of directory seqments 

and m is the number of extra words for each 

directory entry (that Is, /Nin and /ZE:m, 

_ respectively). 

Note that you may have te compress the device 

with the /SQ 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 your 

specification in /ZE:n. 
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Table UUP-1. Defaults by Device Type 

Device 

Default Max. Max. 

number of number of | number of 
Directory segments | files /ZE:@ files /2ZE:13 

TUSS DECtape 
Floppy disk 
RKOS disk 
RKO6 disk 

4 288 194 
16 1152 416 
31 2232 806 

/LI or /DI 

/RPT11 

/SQ 

“List the directory of the device. The 
Information listed Includes f£llenames, 
extensions, file size, protection codes, dates 
o€ creation, and position on the device. I£ 
the device has 13 extra words for each 
directory entry (/ZE:13, the default value), 
the run-time system namé and File attributes 
are also printed. Those sections of the 
device which are free space are marked 
<UNUSED> in the listing. 

Used with the /LI or /DI switches. /RTLI 
indicates that the device must have RT11 
directory ‘structure. That is, !£ this switch 
is not present and the device {fs a DOS disk, 
a directory of the DOS disk 1s listed. If 
this switch is present and the device is a DOS 

disk, an error is returned. 

.,Compress (squeeze) the device. This switch 

allows you to compress the files that are 
currently on the output device and make room 
for files that are to be transferred. The 
Space on RT11 devices that is allocated to the 
directory or files can become fragmented. If 
this {fs the case, an attempt to add another 
flle 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 room for the 
additional files. 
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Nete that because eof .the manner in which RTLil 

directory entries are made, you may need te 

cempress the device to use the directory spa : 

° even if €fles: are added contigucusly withou 

deletions. 

{sated to 
All of these switches can be abbrev 

one letter (for example, /Z, /M, /L, /D, Re 

and /S). 

pos Disk Directory Listings 

To list the directory cf a pos disk, enter the following 

command format in response to the FIT prempt: 

_ FITo>dev 2 (/D0(S]}/L (1) 

where dev: is the device designator of the DOS disk. me 

switch /D or /DI can be used In place of (4 or /LI. ov the 

/pos switch 1s omitted, FIT lists the 4d rectory , “ 

device whether it 1s DOS or RT11 directory struc ured we 

the /DOS switch is present, an ecror is returne 

device is net a DOS disk. 

listin enerated by this operation includes the 

following Information: account numbers (UICS), ener 

extensions, file lengths, protection codes, * e at 

creation, the Eirst and last block numbers of the Elles, . 

whether or not the file is contiguous. 
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RMSIFL PROGRAM 

° Provides prov! fastest population of multi-key Indexed 

Input file can have any RMS file organization 

° Qutput fil oneey e@ must be previously created and must be 

Additional RMSIFL Documentation 

Purpose 

The RMSIFL utility Provides the fastest meilicy te Populating an empty RMS-11 Indexed “fie. whe lead ch n read records from any type of AMS-1] Eile and created. However. RNeren ee file that you have slready access methon, r oes not -use the standard RMS-11 
to build the output £11 basic structure of Indexed files te Insert data era ne construct Indexes as fast as possible. records and 

Although RMSCNY may compete with this utility when Populating a single-k 
faster when it comes to ncexed Eile, RMSIFL ts definitely ; multi-ke i 
you must use RMSCNV {€ the output Lile fs wee eeeey However, 

Effect 

-RMSIFL reads records from an input Into an output Indexed Eile in a series ce tne’, loads them 

1. The utility examines the command 
it for syntax and/ or other errors. When {tt has valid command string, RMSIFL determines If the Input file must be sorted { 
output file's Primary key. ascending order by the 

string, rejecting 

RMSTFL 
to phase Stee the sort phase (phase 2) and skips 

° You {ncluded the Inflle Switch NOSO. 

UUP=-12 COMPANY CONPOTEST Oa. 
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r The key of reference specified for an Indexed 

{input lle is equal to or contains the output 

Primary Key, based on position only. Nonstring 

key types must match exactly, in starting 

position and length. String keys must start in 

the same position, but the Primary Key can be 

the same length as or shorter than the input key 

of reference. 

You specify key of reference with the KR Infile 

Switch. 

Example The ten-byte string {input Alternate Key 

2 starts at byte @ and ts specified as 

the key of reference. The eight-byte 

string output Primary Key starts at 

byte @. RMSIFL does not sort. 

Example The: ten-byte string input Primary Key 
Starts at byte @Q. The elght-byte 
string output Primary Key starts at 

byte 3. AMSIFL sorts the input file. 

Example The three-byte packed decimal input 
Alternate Key 1 starts at byte 43 and 

is specified as the key of reference. 
The three-byte packed decimal output: 

Primary Key starts at byte 42. RAMSIFL 

sorts the Input File. 

RMSIFL notifies you that it has started 

processing by printing the following message: 

PRIMARY KEY: 

2. RMSIFL reads the Input fille in Sequential Access 
pode. depending on the organization of the Input 

fle: 
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INPUT FICE 
ORGANTZATION PROCESSING 

SEQUENTIAL AMSIFL reads the records in the 
Sequential Access Mode, Starting with 
the first record in the Flile. 

RELATIVE RMSIFL reads the records in the 
Sequential Access Mode, starting with 
record cell 1. 

INDEXED RMSIFL reads the records in the 
Sequential Access Mode, following the 
key of reference specified in the 
command string (the Primary Key is 
default). 

RMSIFL passes each record to modules extracted from 
the SORT-11 utility. These modules order the Input 
records by ascending value in the Primary Key fFlel 
of the output file. y y etd 

At the beginning of this phase, RMSIFL allocates 
disk space for three sort work files, each of which 
is the size of the 1.5 times the input fille. 

Note 

Performance in this phase depends 
entirely on the SORT-11 utility. See the 
PDP-11 SORT Reference Manual for 
informatlon on the space required for 
temporary sort files and guidance on the. 
factors affecting sort performance. 

RMSIFL notes this phase by printing the following 
messages: . 

SORT ‘HAS STARTED 

SORT MERGE PHASE HAS FINISHED 

UUP-14 COMPANY CONF ITENTIAL 

3. 

Botte E Tet LELATE 

Yser woility Preqracs 

RMSIFL loads the ordered input records into the 

ourput ffle, constructing Level @ ef the Primacy 

index one bucket at 2a time. 

ds 
anner in which RMSIFL reads input recor 

depends on whether the Input £lle was serted in 

phase 2: 

SIFL sorted the input file, the utility 

° accepts the input records one at a time from the 

sort modules. This technique avoids the need 

for a temporary file containing the input 

cecords sorted in output Primary Key order. 

° If RMSIFL did not sort the input file, the 

utility reads the records from the input Flle. 

RMSIFL examines each record to ensure that it Is 

compatible with the output file: 

o If the record {fs not compatible, RMSIFL 

processes it as an exception record according to 

the switch you have specified in the command 

string. See the discussion of the ER: 

(filespec] and NOER Infile switches for ithe 

causes of exception records and their handling.; 

ts] If the record is compatible, RMSIFL inserts {t 

into a- Level @ bucket being built in memory. 

As the utility places each record, the utility 

extracts the values for each of the Alternate Keys 

defined for the file, if any: 

a. RMSIFL converts nonstring key data types into a 

stringlike cepresentation for sorting only. 

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 utility then appends 4 byte 

with the key nunber and the converted version o 

the key value. 
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PIStrTat 

ec. 

AS?S°©S SaS cprace 
User uctticy Prescans 

mhese Etxed-length Alternate Key records are 
en into & separate temporary flie 

IFL@. ™P. RMSIFL creates this Five wlth se initial allocation of 1@9 blocks and a Default Extension Quantity of 108 blocks. You can 
folieeeee the final size of IFLO.TMP {ALQ) as 
Ollowss: : 

ALQ = NDRF * NAK * (LES +7 4 PAD) 

where NDRF is the number ef user data records {tn 
the input file, 

NAK is the number of Alternate Keys d fi 
the output file ys Gefined for 

LES is the size of the longest Alternate Key 
defined for the output file {and shown by 
RMSDSP), fn bytes, and~ 

PAD Is the number of null -bytes added to word 
align the record: .. 

PAD = @ if LKS is an even number 

PAD = } {If LKS Is an odd number . 

Fenember to round ALQ to the nearest multiple of 

During this process, the utility assembles the 
Index levels of the Primary Index as well. RMSIFL puts an index record into a Level 1 
bucket for each Level @ bucket it writes to the 
fille. When it writes a Level 1 bucket to the 
file, the utility inserts an index record into 
the Level 2 bucket, and so on, up to and 
including the Roct. ; 
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5. 

6. 

RETS/E Sea5 SPLATE 

User Urility Pregrans 

RMSIFL sorts the Alternate Key temporary file into 
order 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 size of IFLS.TMP. 

The utility notes this phase by printing the 
following messages: 

ALTERNATE KEY 
SORT HAS STARTED 
SORT MERGE PHASE HAS FINISHED 

RMSIFL builds the Alternate indexes one at a time, 
from Level @ up to the Root, using the sorted 
temporary file for input. 

The utility notes the construction of each alternate 
index by printing the following message: . 

ALTERNATE KEY(s) nnn 

where nnn starts with 1. 

RMSIFL prints the following messages when the output 
file 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 IF 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 requires space. 
This quantity ts the Integral multiple of 
@ bucketsize greater than 50, 
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Call and Termination 

Using the cct command - 

IFL {command string} 

If you {nclude a 
execute It and then reterne ciara, the utilit 
system. en ceturns control t Y arempts to © your default run-t Ime 

If you do not specie a 
Control and prints the prompt strings RMSIFL assumes 

IFL> 

You may enter 3 . command strin r or 
utility. When ras ecutan fe to termi prints the prompt. IFL has executed a command string, ‘tt 

° 

Using the RUN command - 

RUN SRMSIFL 
Th 

e utility assumes control and prints the Prompt: 

IFL> 

You may type a comr 
: 

d str{ ; 
utility When PMSIrt ng or CTRL/Z to ¢ 

° s érmina : 
teprints the prompt has executed a command string, Ge 

Command String 

General Form - 

out file(/switch)..J=tnfilet/switen}..] 

rds of the In not put flle. wild 
spee! fication. ot permitted in any fleld of ‘the 

UUP-18 COMPANY CONFIDENTIAL 

Lith te CET ETE 

aesifL checks for the following conditions in the output 

‘ste. If they are not net, the utility prints the indicated 

err2er message and terminates execution of the connand 

secing. 

oO The output flle must exist before you run the 

utility, otherwise, RMSIFL prints the message: 

PIFL--FILE NOT FOUND - filespec 

a The output file must be empty except for the 

' prologue written when the Elle was created. 

Otherwise, RMSIFL prints the message: 

PLEL--INDEX OUTPUT FILE NOT EMPTY 

0 The output fille must be an RAS-11 Indexed file. 

Otherwise, RMSIFL prints the message: 

VIFL=-OUTPUT FILE MUST BE AN INDEX FILE 

o The output Eile must not have a bucket size greater 

than five blocks. Otherwise, RMSIFL prints the 

message: , 

7LFL--THERE IS NOT ENOUGH IFL MEMORY FOR THE CURRENT 

COMMAND LINE 

o The output file cannot have more than ten keys 

defined. Otherwise, AMSIFL prints the message: 

7IEL--TOO MANY KEYS ~ filespec 

Infile is the Ellespec of the input file that Is the source 

of records to be written to the output file. Wild 

card characters cannot appear in any fleld of the 

Filespec. ; 

You can specify only one input file, but it can have 

any RMS-11 file organization. RMSIFL does not 

affect the input flle in any way. 

Peal 
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ASTS/E SHS upcate 
User Ucility Prograss 

The utility opens the tnput file access read, allow No-wr!lte, Therefore, no weiting task can Input €Lle while AMSIEL {s operating. 

The Input f€fle cannot have more than 

access the 

ten keys defined. Otherwise, RMSIFL peints the messager 

?7TFL--TOO MANY KEYS ~ filespec 

You cannot use s back-up file produced by RMSBCK as input. RMSIFL terminates with the follewing error message: 

?IFL--OPEN ERROR ON FILE - filespec 
?7I1FL--FATAL RMS ERROR STS «= ~81424, STV = geg0g 

svltch may be one of the codes shown in the table below and described on the following pages. ° 

Note 

word "HELP" of 2 question mark (?). RMSIFL responds with a HELP message. 

A command string may also consist of the 

RMSIFL Utility Switches 

Type Switch Description 

String ? or HELP Print HELP message. 

Global /ID Identi€y current version 
Out file /EA Weite exception records 

on terminal. 

JER: Ellespec Weite exception records 
into specifled Efile. 

/to Honor £111 numbers 

Default Process 

No help. 

No {d. 

Same. 

Write exception 
tecords on terminal. 

Fill buckets. 
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BOTICE “eT VELETE 
Foe © F-Qe s 

omen 
rr as 

it 
User vthisty f 

lon sing Immediately Write except 
/NOER te input tecerd is records on terminal. 

incompatible. 

cords te ovtput Handle input as 
pee se i ength. exception cecord if 
rece different lengths. 

/Pots (#) xl 

Handle input as 
exception record if 
different lengths. 

/TR Truncate Input cecords to 
output record length. 

Create and use sort 
ry 

. 

Infile /DE:dvn{:dvn Reassign devices for work flles on {dvnTt:J)] sort work filles. 
SYSDEV. 

/KR in Key of reference number. Primary Key (n=5). 

/NOSO Do not sort before loading. Sort {Input Elle 
before loading. 

Global Switches - 

o ID causes RMSIFL to print the version number of the 
utility that {is 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 

Pp essing I{£ © ER: (£ilespec] directs RMSIFL to continue proc 
‘it encounters a record In the input file that cannet 
be written into the output file. Exception records 
can exist for one of the following reasons: 

Switch and the ° You specified the NOSO Inflle ; 
utility feund a record that was net in ascending 
cellating order by Primary Key value. The erroc 
message iss 

TFL--EXCEPTION RECORD: RECORD OUT OF SEQJENTE



JEISETAL ASTS/E Sas upcace 
User Utility Pregrana 

eo You did not allow duplicates in at least one key 
of the output Efile, but an Input record contains - 
a duplicate val 
message is: ue in that key value. The error 

IFL--EXCEPTION RECORD: DUP ALLOWED LICATE KEY WHERE NOT 

e An Input record {8s not long enough to contain 
the Primary Key of t 
message ise y of the output file. The error 

IFL--EXCEPTION RECORD: RECO 

© An input record is teo ion it ij g to fit In a bucket 
of the cutput file. The error message is: 

IFL--EXCEPTION RECORD: RE 
BUCKET SIZE CORD TOO LONG FOR 

° An Input record is not com : patible with th 
output file's fixed-length record format and you 

not spec ed the PD and 
The error message is: for TR switches. 

IFL~-EXCEPTION RECORD: REC , 1 LENGTH ORD DOESN'T FIT FIXED 

° An Input record is longer than th ! @ output file's 
variable-length Maximum Record Size and you have 
ret specified the TR switch, The error message 

+4 

IFL--EXCEPTION RECORD:  RECOR 
MAXIMUM RECORD SIZE D TOO LONG FOR 

I€ RMSIFL encounters an exception whl 
processing the Alternate indextes), ie flags. the 
data record In the Primary Level @.. The utility 
dees not remove the record from the Eile. The 
record may be compressed during later use of the 
Indexed Elle. 

UUP -22 COMPANY CONFSCENTIAL 

You can add corrected excepticn recerds to the 

cutput File after RMSIFL terminates with either an 

application program cr RMSCNV (possibly using your 

terminal as the input device). 

If you de not specify an argument (filespec], RMSIFL 

prints the apprepriate error message, then the 

exception record on your terminal. 

If you specify a nondisk file oc a terminal, the 

utility creates it as an RMS-11 Sequential flle with 

variable length recerds when the first exception 

record is encountered. Then, RMSIFL writes beth the 

error message and the exception recerd into the 

file. RMSIFL uses this procedure for every 

exception record until it finishes processing. 

If you specify a disk file, the utility creates it 

as an RMS-11 Sequential flle with VFC records when 

the first exception record Is encountered. Then 

RMSIFL writes the exception recerd into the variable 

portion of the cecord and a four-byte excepticn code 

nto the fixed control area. The codes are: 

Code =—-_- Meaning 
O61 Record is out of Primary Key sequence. 

G62 Record contains an illegal duplicate value. 

663 Record is too short to contain output 

Primary Key. 

004 Record Is too leng to fit in cutput bucket, 

aa5 Record ts not correct size for output fixed 

length record. 
aB6 Record is 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 Eicst, 

then the exception recerd on your terminal. 
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OISTTAL ASTS/E SHS yvptace 
User Ustiity Progesns 

o LO directs RMSIFL to ‘write records into buckets 
according to the £111 numbers established when 
the file was created. 

Default If you do not Include the LO switch, 
RMSIFL inserts a8 many records as 
possible into each bucket. 

o NOER(:S]) directs AMSIFL to print an error message, 
delete the output flle, and terminate processing 
immediately 1£ it encounters an input record that 
cannot be written into the output file; see the 
ER:(filespec}] switch for reasens and error 
messages. 

RMSIFL deletes the output flle unless you specify the 
SAVE argument (:S) In the NOER switch. Termination at 
this point leaves the output Efile incomplete: it is not 
a valid Elle organization and cannot be used for any 
RMS-11 purpose. 

Default If you do not include the NOER switch, 
RMSIFL respends according to the version 
of the ER switch you used. 

o PD(:(9)x) directs RMSIFL to pad records read: from the 
input Elle to the output file's record len th 
before writing them to the output file. padding 
character is specified as follows: 

Switch Character 
PD NULL 

PD:x x Is ASCII A-Z, 6-9, or special 
character except €, ?, and 48 
x is octal number 486-377 (49 for 
SPACE, 43 for $, 77 for ?, and 100 
for @) 

You use the PD switch only when the output file 
specifies Eixed-length records. . 

Default If you do not include the PD switch, and 
the input records are shorter than the 
output Eile’s records, RMSIFL treats thea 
as exception records. 

See the ER and NOER switches. 
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r,) TR directs RMSIFL to truncate records read from the 

i 

Infi 

. imun Aecerd 
{Input file to the cutput file's Max c 

Size before writing them to the output file. The 

trailing bytes of the records are truncated. 

itch, and 
fault IE u do not include the TR sw 

ps the. input records are lenger than the 

input Efle's record RMSIFL treats them 

as excepticn records. 

See the ER and NOER Switches. 

le Switches 

edvn{sdvn{:}J] directs RMSIFL to reassign the 

° derdvalee aoe allocates the three sort work 

files. You can specify from one te three disk 

devices with the switch, where dvn is a physical 

device name and number or a logical name up to 

six alphanumeric characters. You separate device 

names by a colon (:); the final colon s 

optional. 

If you include the DE switch in the command strings 

RMSIFL reassigns all three sort work files: 

he utility 
© If you specify one device name, t 

ceassigns the three work Files to that device. | 

he utility. 
° If you specify two device names, Ft 

reasciqns one work file to the Eirst device and 

two work Elles to the second. 

° If you specify three device names, the utility 

reassigns one work file to each device. 
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DISlTAaAl ASTS/E Sas cprace 
Usee Usilley Programa 

For eptinum performance, you should assign each sort 
work Eile to a different device. However, If you have 
enly two devices available, assign the first and thicd 
jites to one device and the second fille to the other 
evice. 

Example /DE: DM: DM1: 042 

Example 7DE: DAG: DM 1: DMO 

Default RSMIFL allocates the sort work files on SY: 

o KR:n directs AMSIFL to read an input Indexed file 
according to the key specified by n, where n ts @ 
for the Primary Key, 1 for the First Altérnate 
Key; and so on. 

The KR switch can eliminate the need for sorting the 
Input Elle; see the “Effect” section. 

TE you use the KR switch with a Non-Indexed file, RMSIFL 
terminates with the following message: ; 

?LEL--/KR NOT ALLOWED FOR SEQUENTIAL OR RELATIVE FILE 

Default If you do net Include the KR switch, and the 
input file is Indexed, RMSIFL reads the file 
via the Primary Index. 

o NOSO directs RMSIFL to bypass its sort phase of 
Processing because you have already sorted the 
nput file. TI€ the Input file {fs not in order by 

ascending value of the output file's primary Key, 
RMSIFL’s response depends on whether you have 
included the NOER switch or a version of the ER 
switch. 

Default Tf you do not Include the NOSO switch, 
RMSIFL sorts all records from the input 
file into the proper order. See the 
"Effect" section. , 

YUP -25 COMPANY CONFIDENTIAL 

Cauticns 

ere EG TAL CPLATE 

User suas .ty Oregracs 

RMSIFL Igneres the fixed centrol area of VFC recerds — 
in both the Input and output files. 

When both the ftnput and ocutput files have 

fixed-length records, RMSIFL requires either the TR 
er PD switch {tf the fixed record lengths are nct 
equal. If neither switch is specified, the utility 
terminates with the errer message: 

7IFL=-INPUT AND OUTPUT RECORD SIZES DO NOT 
CORRES POND. 

When the input fille centains variable-length recerds 
and the output Eile conteins fixed-length recerds, 
RMSIFL requires both the TR and PD switches. aa 
both are not specified, the utility terminates with 
the error message: 

7IFL--SWITCH /TR OR /PD OR BOTH ARE NEEDED FOR THIS RECORD 
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DIGITAL ASTS/E SWS UPsAcE 
User Urllity Prograns 

r) Exampl¢ 

RUN SRASTFL 

IFU>? 

RNS-11 INDEXED FILE LOAD UTILITY 

FUNSTION: TO BUILD INDEXED FILES 
FORMAT : TFL OUTFILE( /OPTIONS Je INFILEL /OPTIONS) 

GLOSAL OPTIONS: 
7 OR HELP TIPE THIS MESSAGE , 
719 TOENTIFY CURRENT VERSION AND PATCH LEVEL 

OUTFILE OPTIONS: . . 
FERC SFILESPEC) WRITE EXCEPTION RECORDS TO TERMINAL 

{OR TO FILESPEC} 
v0 HONOR FILL NUMBERS 
fnoeat:$) STOP PROCESSING IF INPUT RECORD IS 

INCOMPATIBLE AND DELETE THE OUTPUT FILE 
(IF :S 13 SPECIFIED SAVE OUTPUT FILE) 

fpot: (#92) PAD INPUT RECORDS TO OVTFILE RECORD LENGTH 
/TA TRUNCATE INPUT RECORDS TO OUTFILE RECORD LENCTH 

INFILE OPTIONS: . 
/DESOVN(:OVNE<DVEE2 IT) REASSIGR DEVICES FON SORT WORK FILES 
/KRSNNN KEY-OF-REFERENCE NUMBER 
/#0S0 DO MOT SORT ENPUT BEFORE LOADING 

TFLOMEW. TOX ONLY MAS 

KEY CHECK 
PALMART KEY: 

SORT HAS STARTED 
SORT MERGE PHASE HAS FINISHED 
NUMBER OF INPUT RECORDS: 1 
HUMBER OF OUTPUT RECORDS: 1 
WUMBER OF EXCEPTION RECORDS: 0 

IFL>°2 

Ready 

Figure UUP-1. RAMSIFL 
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BETE(E SWS VELATE 

User Uriliisty Fregrass 

RASCHY PROGRAM 

9 

Uses deferred write feature of RMS 

Allows a switch to specify mass insert feature of 
RMS 

Example 

RUN $RMSCNY 

CNYDONLY1.MAS/MA/FO: IDX-ONLY MAS 

CNY>*Zz 
?Task exit status: SEVERE ERROR 

Ready 

Figure UUP-2. RMSCNV 
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Broce Tal IPTATE 
DIGITAL RSTS/E SWS ypLATe As a Yoer wirlity Preqrecs 

User Urility Pregrans 

RMSOEF PROGRAM 

© Allews specification of new RMS key data types . 

© Allows placement ef RMS files . 

o Example 

2 rer 

: Town FELE WAS BEEW PRICESSLD AMD A 

O CLOSE THE CoweND FILECIONITES 

Comeann FILE CLUERATESIE woST COLT COD 

90 109 WANT TO CERERATE & COMMAND FILE FOR FUTORE USEIROTITES ; po tow vant T ties"? 
Ll ae 

CUTER FILE SPECIFICATION’ Foe Command PILELORLTT.CHD . bo row WANT TO CLMERATE A Commann FILE FOR FoTURE US 
09 TOU WANT TO CREATE THE FILE TOS WILL SE OESCRIOINC (NOD TTES Ready 
CUTER FILE SPECIFICATION: OMLTS. MAS rom BUS GALTT.HAS/S Peat fecess pote tise Cle 87S fos Spfer 

Te Tae FILE CLREAOT LISTS, CO TOS MART TO SUPERSEDE ITtHODTTES etl sure Gorm 128... ASK 8782 8/9 
mr. eMereTP 19-ter-19 GtsO one 

GaTeO FILE OAcamttaTioNCsegd: ton : Om naa rorseye “estartaee, arcs$:62 

CETLE PELORS FoRNETivAR pS EEE 

CUTE ARETE PCCORD $17E162 

DO TIE CANT CAMRIACE METURR CONTROLITES)IOO | 

OO 130 VAST TORTRAR CHARACTER CONTROL (RONT 

§T'S TI*E fo DEFINE THE FereART TET 
COTCA CRTA TreCESTed: 

COTER POSITION OF RET: 10 

taren Ste oF Kors 

COTES wane OF CETCWONTH: 
WILE POE SLL Ie DUPLICATE KCTS (HODITES 

BO TOU Want TD CCF EWE sORE KETSSNON? 

00 TY VAST TO OF ERE aATAStWO?? 

00 TY 4ANT PLACENCHT ComTROL(NO)ITES 

LaTEe LICETIOS: $00 

LOTED ENITEAL ALLOCATION Fe PLOCES(91; 106 

tere ascent srtecryre 

CUTES PEPeULT Cureastom QuanTity tw eLocestanes 
DB) 130 vVaTT & CONTICUDUS FILE(NO)ITES 

THERE DESTIOS APE FON THE PRIMARY HET: 

Tad SUCHET NITE WS © Steces, 
COTle PILL RETOEO FOR Data QUCRETSESE: 90 

QCOTEe FALL ayseee FOR feoER BICHETS(9I: 10 

Celle TL IRTEMSELEC A NZy 

Catee Peatecesce Cope tedt: e8 . 

FDse FEE GAS OHS CPERTEDTE! o- STets TIS PIOLTHLaNS 

Figure UUP-3. RMSDEF (Page 1 of 2) 
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axes 

Fetst of W89 Btecks tn t file ta silt, 295) 

Reedy 

Figure UUP-3. RMSDEF (Page 2 of 2) 
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DIGITAL ’ ASTS/E Sas UPLATE 
User Uclilty Pregeans 

DIRECT PROGRAM 

© New Switches 

/82 List file names, extensions and stzes 
(same as /SI) 

/oe List open and read regardless tlle 
access counts 

/MD List files marked for deletion 

7PO List file's position on disk 

7AT of /SA List attributes symbolically 

/OA List attributes in ectal 

° Example 

PENT MASS ysea2 ORES wecess ate Tine Chu RTS os Op/ 
SHE ARS 11 609 I$ -Deee7® 15-Dee-78 02019 eb we 
RFS FIR«62 FO: 10% USED: 12:0 RECSI: 62 19 ee are Bastce 18128 079 

Total of 11 blocks in 1 file fn $7:(1,235] 

stett soul Size Pret Recess Oste > Time Cia ATS Pos Op/rr 

SEQ2 .d3AK TL ¢ 60> 18-Mar-79 18-Mar-79 10:95 AK 8 ATI 21998 0/0 

Total of 1 block in 1 file in SY:(1,235) 

Ready 

Pigure UUP-4. DIRECT 
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B60 e Ta IT LATE 

Yser Woibsty bro prats 

RPCREP PROGRAM 

© Reports cross reference of lecal/global symbols 

° BPCREF command format: 

“OUTFILE.CRF*=INFILE.
BAC(, INFILE.BAS]" 

Note the following switches: 

/ SOURCE Include source code Eile 

/QUEUE Queue file for printing 

/NODELETE Don't delete file after queueing 

' /NOHEAD . No header lines (for FILCOM) 

/WIDTH: 132 Line width for cre£ cutput 

/ PAGE: 68 Number of lines per page 

/NOCREF No standard CREF printout 

/GLOW: 8 Global low Limit 

/GHIGH: 32767 Global high limit 
/LLOW: @ Local low limit 

/LHIGH:32767 Local high limit 

The command “FILE” defaults to ®FILE.CRE =F ILE. BAC™ 

The command "FILE/S" defaults to 

"FILE. CRF#FILE.BAC,FILE.BAS” 

© Example 

RUN $BPCREF ‘ 
BPCREF X7.0-53 RSTS V7.0-53 The ARK / 5.3 

BPCREF command? EVLNFS/WIDTH: 80/LL: SO0/LH: 2000/GL: 2000/GH : 5000 

Ready 

Figure UUP-5. BPCREF 
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DIGITAL ASTS/E Sas yPptate 
User Urility Pregrane 

Crees Reference Listing of EVLNPS on 21-fee-78 at O12 PH Paqe I 

$ é isgse 
e 3295 tees yere 1000 
© Sage 1935 gent 
e 3297 1035 
@ 2842 193) 
¢ teca a038 1068 iece 
© ere gece 
o base 9032 
@ iesse ez¢ ees hece 
@ iviea tase 
@ 20252 yeas 
# teseé rece 
@ 19009 face 
@ 32709 fese tsele 
ett,orrs LEr)3¢ Je2609 Lesier 
BLO. 4AZK4 20159 
ortt.orrt serla9 lezese 1a310e 
TES MASAS verse 10108 
CNTAS 1666 lessee 1976 1eTee 
DCRS jeje 19308 169¢€ sore geese leas ees 1943 10309 

yese ese yecee 1060 Jace 1ece 
OCN.UFOS ees is2ziee 
Duatr$ geise § reaqce 
oveorrs erse = opeece 
ecacrot tesee 
ENOLMASEA Meise leite 
car 19030 ° 
FiLceTs tee) | «6}acee | «tece fecee 
ALO. 0CNS secse = j8se 
aa Sense ters 201 ease «10486 1648 
IGxones isiee . : 
LINKS 2ense (960930 20976 10958 10800 10228 - 
tinne Seilee 10099 e119e@ tet3e lerie jerl¢ 
Onn. aces 1945) 102108 
CNR. ATTS 1e260¢ 
Cua ENTS jeree 1915 
LN SAME 1935 ler? teziee 
actus 143) be2ger 
AC ONS helvce¢ ' 
mcPus ge2ses . 
MOVs 103609 
mero. oces (le) reise $838 1943 
MACTS le2eee 
asses e268 
HOLOS 107630 
OLCOCNS sexe wersee leas leese Lesee 1069 loses 
PACKIOIS - . Sored a8ne 
PACKIOTS tense = reie- 
wass? fever : 
Post teree 108d: 
ect posse i965 1077 «(3050 ) hk 698 
[Pal Teese 1004 1037 1039 ese 
orcs 1037 leqe = jezige 
Pros 0)? 9 «keae) 102100 
STATS sores 
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User Uctlity Preqrens ° User Uality FPrograns 

COPY PROGRAM 

ts) Prints warning for disks with bad blocks 

o Reports device causing an error 

r.) Does not copy bad blocks 

e Does not copy RPG6 disks 

FLINT PROGRAM 

Use. ent? heise 1615 0 Executes faster 

RTO. OCHS 10S poise 293¢ 0 124s 
QLcOCHD 1038 veree ses tease resee sce | 10600 ° Zeros floppies | Inqle d t 1 

c 
0 Supports Rx82 for single density only 

$ 
rss tise th 

io Accepts a /NH switch to create an output file 

re ieee eH ei) HTH HH without a without a header record 

stars yeiee 
tro.cLs$ sgese 1943 
CFO. OCHS (LOT 1886e i068 
Uro. PGs lesee 1058 
Uro.rss yesee 1030 
ero.uros 1ssee = lese 

BLO.MASKS ounr 
MFp.OCMstley = STATS uro.oces¢ie) 

Please check that the following vectables have been referenced prepecir: 
rs ounorrs pUNUPDS rewores 

$7 Vactables 270 Relerences 29 Seatenents 
064 Mame bytes SOF Code bytes 

? Total tlae $ CPU tiee 

R-words Reserved Deed fcee 
Date 21.93 1,02 1.02 
Code 1.17 «79 Pe! 

Totel 4.08 2.68 1.4 

Ready 

Pigure UUP-6. BPCREF Printout (Page 3 of 3) 

yUuP-35 COMPANY CONF ISENTIAL UUP-37 COMPANY CONFIDENTIAL



ASTS/E Sak “Plate 

User Utriltey Prezeans 

FILCOM PROGRAM 

Accepts wildcards 
Has new switches 
Includes defaults in its prompts 
Example 9

9
0
9
2
0
 

RUN $FILCOM 
FILCOMN X7.0-53 RSTS ¥7.9-53 The ARK / 5.3 
File Comparison Program 15-Mar-79 01:29 PM 
Output to <KB:>? 
Input File #1? FIX.CMD 
Input File #27 FIX.B8AK 
How Many to Match ¢3>7 
BASIC¢ Lines <NO>? 
Blank Lines <NO>? ° 

Comparing: 1) (1,235)FIX.CMD to 2) (1,235 )FIX. BAK 

1) (1, 235)]F IX. CMD 
SY:SEQF IX=SY: SEQF IXA/MP 
HISEG=SASIC2 

2) (1,235)F 1X. BAK 
SY: SEQFIXeSY:SEQFIX/MP 

HISEG=:S3ASIC2 

71 Olfference Found. 

Output to (KB:>? °Z 

Ready 

Figure UUP-7. FILCOM Defaults 
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weer heres 
aSTS/E SAS UPLATE 

User uriiicy Pregrans 

RUN SF ILCOM 
FILCOM X7.0-65 RSTS V7.6-04 Timeshacing 

File Comparison Progtam 20-Dec-70 09:52 AM 

Output to CKB1>? *.BAK,*.EXP/MA: 1/NOBA/BL 

Comparing: 1) {106,7]RMSTST.BAK to 2) [100,7]RMSTST.EXP 

7Input Fhle #2 *(100,7)RMSTST.EXP' not found 

Comparing: 1) (168,7)11024A.BAK to 2) (196, 7) 11024A.ExP 

PInput File #2 °(100,7)/11024A.EXP’ not found 

Compacing: 1) [100,7]FILCOM.BAK to 2) (100, 7) FILCOM.EXP 

PRPREREREERERERRHARARORERERE RE 

1) (180, 7) FILCOM. BAK ; 
BASIC-PLUS CONTINUATION LINES WILL BE CONSIDERED PAR OF A 

NUMBERED PROGRAM LINE (1.6., /MA:3/NOBL/NOBA). HOWEVER, IT 

AweeeRenae 

2) (190,7)FILCOM.EXP 
BASIC-PLUS CONTINUATION LINES WILL NOT BE CONSIDERED PART OF A 

NUMBERED PROGRAM LINE (1.E., /MA:3/NOBL/NOBA) .- HOWEVER, IT 
CARH RERAAAHEREADER EAH REEARRE 

1) (106,7)FILCOM. BAK 
YOUSPECIFY THE /PATCH SWITCH, FILCOM DOES COMPARE BLANK LINES 

AND DOES CONSIDER BASIC-PLUS CONTINUATION LIKES. THAT IS, 

A /P SPECIFICATION OVERRIDES THE NORMAL DEFAULTS AND SETS /BA 

wearer ee) 

2) [100, 7} FILCOM. EXP 
YOU SPECIFY THE /PATCH SWITCH, FILCOM DOES COMPARE BLANK LINES 

AND DOES NOT CONSIDER BASIC-PLUS CONTINUATION LINES. THAT IS, 

A /P SPECIFICATION OVERRIDES THE NORMAL DEFAULTS AND SETS /BA 

72 Differences Found. 

2 vifferences Found in 1 File of 1 Total Files Compared. 

Output to ¢KB:>? 2 

Ready 

Figure vuP-8. PILCOM Switches 
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User Urtitty Peszeang 

GRIPE PROGRAM 

© Allows a CTRL Z as well as ESC to end program 

QUOLST PROGRAM 

o Shews more than 65535 blocks as 565K 

UMOUNT PROGRAM 

© Allows mounting of an unlabelled ANSf tape. 
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Management Utility Programs 
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Management vellity Programs 

INTRODUCTION 

utility programs supplied with RSTS/E, which relate 

to system manager functions, allow the manager to: 

° Anticipate possible hardware problems and take 

appropriate action. 

° Track system activity during time sharing 

sessions. 

o Gather vital information In case of a system 

crash. 

With RSTS/E V7.0 new management utilities 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. 
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MANAGEMENT UTILITY PROGRAMS . MRNAGEMENT UTILITY PP W2AVS 

This page Is for notes. | 
Management utility Programs 

DEVICE TESTING PACKAGE (DEVTST) 

1. Supersedes the VETP package 

2. Includes exercisers for: 

cey 
Disk 
TUS DECtape 
Terminal 
Floppy disk 
Line printer 
Magnetic tape 
Paper tape reader 

Paper tape punch e
0
0
0
0
9
0
0
0
9
0
0
 

3. Executes under BASIC-PLUS, BASIC-PLUS-2, or RSX 

Run-Time Systems. 

4. Limitations: 

o CPU exercisers require trigonometric functions 

and matrix operations. 

o No control programs exist 

DEVTST Documentation 

The DEVTST package exercises hardware on the RSTS/E 

V7.0 system during normal time-sharing operations. DEVTST 

$s used to stimulate hardware errors on the system. 

MUP-2 COMPANY CONFIDENTIAL MUP-3 COMPANY CONFIDENTIAL
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Introduction te DEVTST 

DEVTST {s a package of programs that provides the 

customer, System Manager or Digital Field Service personne] 

with tests that verify the reliability of RSTS/E supported 

hardware. fxecution of any DEVTST program fs limited to 

users with privileged accounts. Operational data, 

conventions, complete device testing information and error 

messages 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 initiated 

whenever hardware trouble is suspected. These device 

exercisers generate excess activity 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 

information on hardware errors. In addition, the DEVTST 

programs return error messages which may be useful in 

determining the f€allures however, these messages are not as 

specific as the Information provided by the System Error 

og. 

MUP -A COMPANY CONFIDENTIAL 
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MANAGEMENT UTILITY PADTORMS 
eeeeras 

Conventions 

The following conventions are used throughout the 

DEVTST package dialoque: 

< > Indicates default answer. - 

( ) Shows all possible replies. 

{ } Gives an optional reply; for example 

ASC[II], means enter either ASC, ASCI or 

ASCII. 

<ALT MODED or <ESC> This key moves the program back one 

question. If you type this key as a 

response to the first question, DEVTST 

will return to the RSTS/E command level. 

CTRL/Z The CTRL/Z combination causes 

the program to stop execution and return 

to RSTS/E comman level. CTRL/z Is 

detected only when the system checks for 

new input. 

CTRL/C Typing CTRL/C causes the program to stop 

execution immediately and return to a 

command level. 

RET Use the RET key to terminate the input 

line. 

Detach <NO> All of the device exercisers have the 

ability to detach; this allows you to 

run an exerciser while keeping your 

terminal free for other operations. 

~1 Negative one, when used as a value for 

number of iterations, pages or lines, 

tells the program to run indefinitely, 

or until you enter CTRL/C. 

weype-S COMPANY CONFIDENTIAL
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DEVTST Operating Procedures 

To run a DEVTST program contained within the system 

library account (1,21, type: 

RUN Sprogram name 

For example: . 

RUN SKBEXER 

To run a DEVTST program from another privileged 

account, type: 

AUN [eccount number| program name 

For examples 

RUN (1,215)KBEXER . 

Where program name is one of the exercisers in Table MUP-1. 

MUP -fi COMPANY CONPIDENTIAL 
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Table MUP-1. DEVTST Programs 

Programs Name . Hardware Tested . 

CPEXER CPU 

CPUTST CPU 

DSKEXR FILE STRUCTURED DISK 

DSKSER NON-FILE STRUCTURED DISK 

DTEXER DECTAPE 

DXEXER FLOPPY DISK 

KBEXER TERMINAL 

LPEXER LINE PRINTER 

MTEXER MAGNETIC TAPE 

PPEXER PAPER TAPE PUNCH 

PREXER PAPER TAPE READER 

A complete list of RSTS/E supported hardware, including 

designators and the associated devices, appears in Table 

MUP-2 e 

wUP-7 COMPANY CONFIDENTIAL 
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Table mUP-2. RSTS/E Device 

a 

MANAGENENT UTIL 

Designators (Page 1 of 2) 

tom o ereoege 
® a ss ae a 

- 
ie 

Table MUP-2. ASTS/E Device Designators (page 2 of 2) 

Device Designator 

DF:, DS:, DK:, DL:,DM:, OP:, 

DR:, DBs, or S¥: 

SY: 

DEA: 

DS@s 

DKAs 

DLO: 

DP@: 

DRO: 

DBAs 

to 

to 

to 

to 

to 

to 

to 

OK7s 

DL3: 

DM7 s 

DP7s 

DA7s 

DB? s 

MuP-8 COMPANY CONFIDENTIAL 

Device Device Designator Device 

RSTS/E public disk PR: HgTe speed paper rape 
structure as a whole. ° 

System disk (the unit PP: High speed paper tape punch. 

which was bootstrapped). CR: CR11 punched or CM11 mark 

° d J 

RF11 disk (all platters). sense card reacer 

RH11/RSO3/RSO4 Fixed head CD: CD11 punched card reader. 

disk units @ through 7. ita: to MTT: TE1G/TUIGO/TSA3 magtape units 

@ through 7. 
RKLI/RKOS disk cartridge "3 
.units 6 through 7. MMa: to MMT! TE1G/TUIG/TU4S magtape units 

® through 7. 

RLO1/RLG2 disk cartridge 3 

units @-through 3. MS@: to MST: TS04 magtape units @ through 

7 

RK611/RKO6/RK97 disk 
. 

cartridge units @ through Lpa: to LPT: Line printer units @ through 

° 7. 

RPIL/RPG2/RPG3 disk pack “sus6 DECtape units @ through: 
units @ through 7. pra: to DTT: _ P ! 

RULI/RMO2/AMO3 disk units’ Ir units 9 
] D7 TU5S DECtape 

® through 7. DA: to BOTs through 7. , 

RHLI/RPO4/RPOS/RPO6 disk 
pack units @ through 7. 

f 
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DEVTST Dialogue Errors 

The following error messages may occur in DEVTST programs: 

PAMAGESENT STILITY Pelee 

Message Meaning 

Warning: (Device Name) Is a DEVTST determines that the 

logical device: (Device Name) device name given fs a 

will be used, logical name for another 
device. DEVTST performs 4 
logical device translation 7Tllegal number of {terations 

and the translated device ; selected. 

name is used, 
. i] 

7Illegal device: (Device Name) The device name given b 

specified. the user ts either incor CPEXER 

rect or is a  legical 
device name that cannot be 
translated (for example, 
incorrect characters ofr 
the wrong type of device). 
Retry the operation with 

seconds 

heavy load on the centra 
compute bound 

average 

appreciably degrade the perf 

was speciEically designe 

5. The device is not 

on-line or the device 

is not write-enabled. 

To resolve: retry the 

operation using the 

correct option as 

determined by the error 

message received. 

Retry the operation using 

the correct number of 

iterations. 

The central processor exerciser is designed to put a 

1 processing unit. CPEXER runs 

bursts and then sleeps for five 

processor loading. does not 

ormance of the system. CPEXER 

d to test the FPP option, but also 

the correct device name. ; verifles general CPU integrity and the ppp11/46 EIS 

. 

fon for 

20pen failure on (Device Name): This error message = can operation. There {is also a test of the PEEK funct 

(Followed by an error message). mean one of five things: 
kernel addresses @ through 22008. 

, 

j 

1. The device specified 
the tests performed by CPEXER are described in the next 

does not exist. ' section. In most of the tests, results are compared to 

2. No volume was mounted 

on that device. 

ASSIGNed the device. 

4. The volume on the 

device has net been 
formatted. 

MUP-16 COMPANY CONFIDENTIAL 

known correct values. Two 

included. 

calculations. 
3. Another user has Sivide by zero trap, 

conversion error and EIS operation. 

MuP-11 

heavi 

consistent results of duplicate 

tests are included that verify FPP 

nteger divide by zero trap, integer 

ly compute-bound tests are 
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CPEXER Tests CPEXER Dialogue 

There are thirteen CPEXER tests Included ‘in the CPEXER The following is an example of the CPEXER élalogue: 

program: | pun 11,2151 CPEXER : 
1. SIN(X) Uses SIN(X) extended function. CPEXER V7.N-1 RSTS VO7.8-07 The ARK 

2. SIN(X) Uses polynomial approximation to SINE How many minutes to run <15>? 1 

function. 
Detach <No>? NO 

3. LOGIX} Uses LOG(X) extended function. 
11.4 seconds of CPU time used in 1 pass. 

4. EXP(X}) Uses EXP(X) extended function. 
CPRXER finished at 11:61 AM 

5. SOR(X) Uses SOR(X) extended function. 
Read 

&. SOR{X} Uses Newton-Raphson method to determine the y 

square root. 
. 

Note 

7, LOG(EXP(X)) Compute-bound test. 
The CPEXER program will build correctly 

8. ATN{(TAN(X)) Compute-bound test. only {£ the version of S8ASIC-PLUS or 

a 
BASIC-PLUS-2 includes TRIG and LOG. 

9. A-1.0/0.0 Verify FPP divide by zero trap. These mathematical functions must be 

included during System Generation. 

10. At=18/H% Verify {nteger divide by zero trap. 

11, At-69000 Verify Integer conversion error. 
CPEXER Errors 

12. INT(40.5621*16049.5)/100249.66 Verify EIS 
operation. 

This program reports four types of errors: 

13. PEEK(X) Verify operation of PEEK function. 1. Instructions failed 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. 

MUP-12 COMPANY CONFIDENTIAL 
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When type 1 errors (instruction errors) occur, CPEXER 
prints 3 two line message: the first line gives the test 
that was being performed and the exact error message and the 
second line Indicates that the test fs continuing. For 
example: 

?CPEXER PEEK falled at memory location m. 
~( Error Message) 

Continuing..... 

Where: (Error Message) is the RSTS/E error message. 

m is the memory location at which the PEEK function 
failed, 

Examples of type 2 errors (trap failure) are: 

2CPEXER Flosting point divide by 6 didn't trap 
Continuing..... . 

?CPEXER Integer divide by 6 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: ‘ 

7CPEYER - SIN test falled for the followlng cases: 

7CPEXEAR = Computed value of SIN( 46 ) was .643, should be .64 
?7CPEXER CPU,EIS,FIS,FPP,MUL,DIV or SHIFT Error 
Continulling.... 

Type 4 errors (consistency fallure) in the CPEXER are 

{llustrated by the examples shown below: . 

7CPEXER - EXP/LOG Consistency check falled for the following 
PCPEXER - EXP(LOG(...( 1 DPPVIIIVID <> EXP (LOG(... (1 9)2)) 
PCPEXER - EXPJLOT(...¢ 4 DIVIDIIIID <> ExP(LoG(...€4 9977) 
PCPEXER CPU,EIS,FIS,FPP,MUL,DIY or SHIFT Error 
Continulng .... 

MUP-LA COMPANY CONFIDENTIAL 
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PCPEXER = ATH/TAN Consistency check failed for the following cases: 

PCPEYER ~ ATMITAM(..0(-1.5 DIDPDDPPPD Co ATRETAN(...0-2.5) 00000 FD 

PCPFXEA CPU, EIS,FIS,FeP,MUL,OIV, or SHIFT Error 

Continuing.... 

CPUTST 

The CPUTST dialogue first asks how many minutes you 

want the test to run. The program then checks for 

expiration of this request time at eight strategic points 

during each run sequence. CPUTST then clears and/or sets 

three 2-dimensional arrays to specified values, Matrix A Is 

then transposed and the results placed in Matrix ‘B. The 

transposition is checked by the statement A(J,I) = B(f,J) 
while I and J are being varied. Any error is then reported; 
if none sare encountered, the program returns to the matrix 

clear Instruction. The program repeats this process until 

the run time has expired, at which time it prints the CPU 
time in seconds of expended job time. 

CPUTST Dialogue 

The following is an example of CPUTST dialogue: 

Run (1, 215JCPUTST 
CPUTST V?.@-1 RSTS VO7.@ 0-97 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 exerciser reports errors as shown {fn the 
following examples: 
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2CPUTST-Error in matrix transposition routine. 

?lError message) at line mm in CPUTST V7,.8-07. 

Where: (Error message) {s the RSTS/E error message. 

mm is the line 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 
file structured disks. It is possible to run several copies 
of DSKEXR in order to test several drives simultaneously or 

to put a heavier load on any single drive. The disk must be 
physically and logically mounted. DSKEXR begins by asking 
questions to determine the disk drive to be tested and the 
number of test Iterations to be performed. After this 
dialogue, the exerciser opens and extends a temporary file 
to a 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 68's or Aa 
pattern of alternating 1's and 6's) and the File ts written. 
Each block is then read and compared for each of the 

patterns. Upon completion of all iterations for each drive 
speci€ied, a status report is printed, 

Note 

This write-operation does not use current 
disk files to read and write. The 
temporary ffle will always be deleted 
after use, regardless of how the DSKEXR 
program is terminated. Be sure to turn 
off data caching before you run this 
test. . 
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DSKEXR Dialogue 

the following is an example of DSKEXR dialogue: 

RUN (1, 215] DSKEXR : 

DSKEMA V7.9-1L ASTS VA7T.A- a7 The ARK 

pisk drive to test? DB1: 

Number of test iterations ¢8>? 1 

Detach <No>? NO 

‘No errors detected on DB1: 

Ready 

DSKEXR Errors 

Errors detected by DSKEXR are displayed as shown below: 

?(Error message) error at line mm in DSKEXR V7.@-07. 

?nn errors detected on Dan. 

Where: (Erroc message) is the RSTS/E error message. 

mm its the line number where the error eccurred In 

the DSKEXR program. 

nn is the number of errors detected by DSKEXR. 

When errors are detected: 

1. Insure that the volume Is physically mounted and 

write-enabled. 
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Insure that the volume Is logically mounted. This 
may be verified by the use of the SYSTAT program. 
Tf the disk {fs not mounted, use the mount command 
of the UTILTY program. 

Caution 

A. Packs mounted as unlocked public disks 
will be available to other system 
users for creation and storage of 
thelr files. Subsequent removal of a 
public disk may result in the 
elimination of these user files from 
the system. For this reason, DIGITAL 
recommends the use of a private pack 
if a non-system disk is to be tested. 

B. Never mount 8 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 ception 
of INIT. 
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DSKSER 

This disk exerciser tests the normal operation of 

non-file structured disks by randomly reading blocks fron 

the disk. It is possible to use several copies of DSKSEK in 

order to test several drives simultaneously or to put 4 

heavier load on any single drive. Tf the disk being tested 

{fs a mounted RSTS/E file structured disk, DSKSEK will not 

read any known bad blocks. If an error occurs on a read 

operation, it will be reported by DSKSEK and logged into the 

System Error Log. 

U Note 

This is a read only operation. Turn off 

data caching before you run this test. 

DSKSEK Dialogue 

The following is an example of DSKSEK dialogue: 

RUN [1,215] DSKSEX% 
DSKSEK V7@-1 RSTS VA7.8-47 The ARK ' 

Disk drive to test? DBO: 

Number of test iterations ¢38>? 1 

Detach <No>? NO 

No bad block detections in 1968 gets from DBO: 

Ready 
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DSKSEK Errors 

Errors detected by OSKSEK are displayed as follows: 

?{Error message) error at line mm In DSKSEK V7.06~-87. 

Where: (Error message) is the RSTS/E error message. 

mm {s the line number where the error occurred in the 
DSKSEK program 

When errors are detected: 

1. Check to see {€ the volume on the testing device Is 
physically mounted. 

2. € it ts, mount another scratch volume on the drive 
and retry operation. 

Caution 

Never mount a potentially bad disk on 
another drive until you are sure that the 
drive and pack are free of physical 
damage. 

3. If the test continues to fail, check the System 
Error Log to see if bad blocks are recorded. 

4. Tf bad blocks are recorded, add them to the bad 
block list on the disk using INIT'S REFRESH/BADS 
suboption. This can only be done {if the disk has 

been initialized (DSKINTed) as a RSTS/E disk. 

5. If the problems continue, get 3 complete listing of 
the System Error Log (using the ERRDIS program). 
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DTEXER 

The DECtape exerciser tests the normal operation of the 

TC11 DECtape control and TUS6 DECtape drives. DTEXER begins 

by opening a file on the drive being tested and fills the 

file with floating point numbers. The program writes 429 

blocks (of a possible 578 blocks) on the tape. Numbers 

written on the tape are read and checked, keeping a count of 

incorrect values. If at the end of the test the error count 

{s not zero, DTEXER prints the error count. 

Caution 

Any information previously contained on 

the DECtape used for this test will be 

destroyed. 

DTEXER Dialogue 

The following is an example of DTEXER dialogue: 

RUN £1,215] DTEXER 

DTEXER V7.A-1 RSTS VO7.A-47 The ARK 

Warning: This exerciser will destroy data on the tested 

DECtape. 

Dectape drive to test? DTO: 

Numher of iterations <2>? 1 

Detach <No>? NO 
No errors detected on DT@: 

DTEXER Finished at 11:00 AM 

Ready 

DOTEXER Errors 

This device exerciser shows the number of errors found 

during operation as shown In this exanple: 

UP?) COMPANY CONFIDENTIAL



SISTTAL AST 
MANAGEMENT wot: 

?mm errors on DTn during fteration nn. 

Wheres mm is the number of errors detected by the DTEXER 
program. 

DTn is the name of device being tested. 

nn fs the number of the Iteration during which the 

error occurred. 

When errors are detected: 

1. Check to see if the DECtape on the testing device 
is physically mounted and write-enabled. 

2. %I€ it is, mount another scratch DECtape on the 
drive and retry the operation. 

3. Insure that the tape path and heads are free of 
oxide. ° 

DXEXER 

This exerciser tests the normal operation of the floppy 

controller and the specified floppy drives. DXEXER starts 
by opening a file 428 blocks long consisting of floating 

pofnt numbers. These are written on the drive being tested, 

then read back and verified. The program then displays the 

number of words written and read, and the number of errors 

detected. 

Caution 

Any information previously contained on 
the floppy disk used for this test will 
be destroyed. ; 
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DXEXER Dialogue 

The following is an example of DXEXER dialogue: 

RUN (1, 215]DXEXER 
DXEXER V7.0-1 RSTS V¥07.60-07 The ARK 

Warning: This exerciser will destroy data on the tested 

floppy disk. 

Floppy drive to test? DX6: 

Number of iterations <29>? 2 

betach <No>? NO 

Floppy disk DXEXER 1/0 data 

Device . Reads Words Writes Words 

_DXS: 396 76.AK 308 76.8K 

 DXEXER Finished at 16:53 AM 

DXEXER Errors 

DXEXER shows the number of errors detected during 

operation as shown below: ! 

?mm errors on DXn during iteration nn. sO 

Where: mm {a the number of errors detected by the DXEXER 

program. 

DXn is the name of device being tested. 

nn ig the number of the iteration during which the 

error occurred. 

When errors are detected: 

1. Check to see If the Floppy disk on the testing 

device is physically mounted and the door closed. 

2. If it fs, mount another scratch floppy disk on the 

drive and retry the operation. 
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RBEXER 

The keyboard exerciser (KBEXER) {is used to test local 
and fcemote terminals connected to the RSTS/E system. The 
four terminal tests are ss follows: 

1. The Space Test verifies that the terminal carriage 
will return rellably from any position. 

2. The ASCIL Pattern Test verifies that the terminal 
will print the standard ASCII character set in 811 
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 V7.8-1 RSTS VO87.0-97 The ARK 

Keyboard to test <_ KB68:>? 

Test (SPA(CE], ASC(II}, WOR[ST]), REP(EAT]), HEL(P}) ? ASC 

Number of test fterations <8)? 1 
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Detach ¢No>? NO 

#** ROTATING ASCII CHARACTERS TEST *** ° 

8S06" ()*+,—./812345678927 <=> 2EABC DEF GHIJKLMNOPQRSTUVWXYZ 

{/1°_t°eses' 

KBEXER Finished at 11:44 AM 

Ready 

1 
KBEXER Errors 

Errors detected by KBEXER appear as errors in the 

keyboard test patterns. Visually check the patterns for 

errors, 

LPEXER 

This exerciser prints a rotating pattern of ASCII 

characters on a specified number of pages and is used to 

test any line printer. ' 

LPEXER Dialogue 

The following is an example of LPEXER dialogue: 

RUN [1,215] LPEXER 
LPEXER V7'.8-1 RSTS V@7.9-N7 The ARK 

Line printer to test? LP@: 

Number of pages to output ¢4>7 1 

Detach <No>? No 

LPEXER finished at 11:35 AM 

Ready 
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LPEXER Errors 

Problems found on the line printer appear as errors in 
the print-out of ASCII characters. Visually check the line 
printer listing and {ff an error message {s printed by 
LPEXER, check to make sure that the line printer selected is 
on-line and not out of paper. 

MTEXER 

The magtape exerciser checks normal operation of the 
M11 magtape control or RH11/™92/T™03 controller and the 
specified number of 7-track or 9-track TE1O, TEI6, TUG, 
TS@3, TUS, TU45 or TSO4A drives. MTEXER allows you to 
select the drive to be tested, the length of tape to be 
written and the number of {terations to be performed. For 
each fteratfon, “TEXER zeroes the tape, opens a flie and 
writes data until the specified length of tape has been 
used, MTEXER then rewinds the tape, opens the file for 
input, reads and verifies the data. If 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 NAZI pattern for 

9-track drives; it Is not worst case for 7-track recording. 
The pattern is loaded into a $12 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 varies with X so that the 
contents of the pattern buffer also varies on successive 
fterations. 

Caution 

This exerciser will overwrite data 
contained on the maqtape used for the 
test. 
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MTEXER Dialogue 

The following is an example of MTEXER dialogues 

RUN °(1, 215 ]MTEXER 

- MTEXER V7.8-1 RSTS VO7.8- a7 “the ARK 

Magtape drive to test? MTS: 

Density (800 or 1606) <880>? 1608 

Number of feet to test <100>? 25 

Number of iterations <2>7 1 

Detach <No>? NO 

Magtape MTEXER I/O Data 

Device Reads Words Writes Words 

MTO: 
O46 24,576 K 96 24,576 K 

No errors detected on _MTO: 

Ready 

MTEXER Errors 

Magtape errors are reported in these formats: 

?Magtape select error at line nn in MTEXER V7.0-87. 

?MTEXER-Selection error occurred. 

Where: nn is the line number in MTEXER at which the error 

occurred. . 

When errors are detected: 

1. Check to see If the volume on the testing device is 

physically mounted, wreite- enabled and assigned to 

you. 
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2. If it Is, mount another scratch volume on the drive 
and retry the operation. 

3. Insure that the tape path and heads are free of 
oxide. 

x 

PPEXER 

This program tests the normal eperation of the paper 

tape punch by punching random patterns on the paper tape for 
Input Into the PREXER. 

PPEXEN Dialogue 

The following Is an example of PPEXER dialogue: 

RUN [1,215] PPEXER 

PPEXER V7.8~-1 RSTS VO7.9-07 The ARK 

This test will punch a binary count pattern tape. The tape 
will be equivalent to MAINDEC-N0-N2G4 entitled Special 
Binary Count Pattern Tape. 

Detach <No>d? 

The generated paper tape may be used to test the paper tape 
reader 

PPEXER finished at 11:73 AM 

Ready 

PPEXER Errors 

Problems in the paper tape punch will result in an 
incorrectly generated paper tape which is detected by PREXER 
when the tape is read. If PPEXER prints an error message, 
check to see that the paper tape punch {is on-line and not 
eut of paper tape. 

MUP -28 COMPANY CONFIDENTIAL 

ares 
k 

MANRCEWERT UTIL 

PREXER 

This program tests the normal operation of the paper 

tape reader by reading the paper tape punched by the PPEXER 

program. 

PREXER Dialogue 

The following {s an example of PREXER dialogue: 

RUN [1,215] PREXER 
PREXER V?.8-1 RSTS VO7.0-97 The ARK 

Load MAINDEC-f0-D2G4-PT or the binary count pattern 
tape generated by the punch exerciser into the reader with 
the leader under the read station. 

Detach <No>? NO 

No errors detected on paper tape. 

PREXER finished at 11:29 AM 

Ready 

PREXER Errors 

PREXER errors are reported in this format: 

?nn errors detected on paper tape. 

Where: nn is the number of errors detected by the PREXER 
program, 
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Note 

I€ the paper tape was loaded backwards 

and the reader is operating correctly, 

the following error message is printed: 
2153460 errors detected on paper tape. 

Any 
hardware 

other errors detected by the PREXER may indicate a 

problem. 
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ON-LINE CLEAN PROGRAM - ONLCLN 

1. Provides the same "CLEAN' as the REFRESH option of 

INIT. 

2. Executes under the ATI1L Run-Time System. 

Example dialogue: 

RUN SONLCLN 

Disk? ODM@: 

Disk is being cleaned - wait... 

Disk? “C 

Ready 

Note 

pisk must be physically, but not 

logically mounted. 
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Spooling Package 

1, Programs and their related files can reside in an 
account other than [1,2]. 

° OPSER Program 

Reports the keyboard number from which 8 
message to the operator has been sent 

For example: 

MESSAGE SS 2 07-Mar-79 07246 AM JOPI20 KB48! PLEASEC100+7) - 
PLEASE MOUNT MAGTAPE LABELLED *TESTS*® ON HMI? 

Figure MUP-1. OPSER Message 

o QUEMAN Program 

New interrupt commands 
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Table mMUP-3. New Interrupt ‘Commands 

Command | Option | Meaning 

DIS [ABLE] 

ENA (BLE) 

QUE (UING] <text> 

SPO[OLING] <text> 

All <text> 

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 QUEUING and 

SPOOLING are 
stopped. 

QUE resumes 
sending messages 
to QUEMAN and 

enables listing 
the queue. 

QUEMAN resumes 
sending job 
requests to the 

spoolers. 

All <text> Both QUEUING and 

SPOOLING are 

enabled. 
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o QUE program 

New commands 

F FLUSH A QUEUE* 
s SHORT QUEUE LIST 

CCL command 

Recognizes the CCL command SUBMIT <filename> 

and spools the file for batch processing. 

* Privileged operation 
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SYSTAT Progras 

Ru SSYSTAT . 
SYSTAY UV.0-03 ACTS VT.0-04 Timeshocing 

Output Beetve to? 

ASTS ¥T.0-04 Tineenating statue et L4-Hev-78, ©3280 PM Ups 31080537 

Job no Where) whet Sze = State = Run-Tise nts 
i orn Det ceacry s/ile se o4e 0r2).8 ory Bast » 

2 orn Det Orsnum 89/33H St 1144.4 -874 © BASIC? 

3 forn; = Oet Quernue 26/318 §t O48 O127.9 -O76 « BASAF 

‘- 1,287 86s pskonP 8606/3 Oe $3.1] -24/2 HASEP 

$ {OFAy = Det pateun 35/339" 6L 20.7 +074) BASEr 

¢ foray Det BATIOL BI/DIN | SL OE @.7 -@/) BASOP 

? OPA} et BATION 33/31K SL DSP 4.200 -07200 BASE 

@ , fora] bet CU 1esase | SK O58 9.9 -O7) BASEF 

9 foray det KeKOVR «6B/DIR CSR 26.300 +0720 pase 

le foray = Oat orw.2R 63/31K 6h 7022.7 Leste Cocoa 

Mu 2,224 meee SYSTAT $O/31KR = “C 3026.8 iF, mote 

2 fora) Det SPLIoL 16739 St 062 @.1 “are BAStF 

13 2.215 wore ereorr oss} fe FuS?.6 asa) TtcO 

14 2,263 Kees wuwane = /53K TC 16.9 esto ericon 

is 1,230 83} oe MP2 BO/TIR “CALE 330271 ese) = SFICON 

18 i,2ve «822 moNAMe 8 =62/31R °C ALD 43.6 es) opasar 

37 1.768 8e24 SYSTAT Je/}IR WC 2528.5 @s2 BASSF 

ae B,23k Det STAPEW | (as3ER BL 12.7 ~8s) BAS OR 

19 1,219 5033 auc Ess3iR | °C A? $ ose) GASUF 

a¢ 1,282 8891 VTCOIT 297338 8B AgE as99.8 es$ = TECO 

a 4,322) eBIS BOWAME «6-2/31K OC OAS e.a es) RAS EF 

22() 2.245) 692)200oRETWRR oO7)IK SL Sed?.@  -672 0 BAS EF 

2) 2278 «KO78 VIEOIT 17/318 OB AGT rr0S.8 ea oTeECO 

24 1,243 xace oe TRO LEZ 9UK wa ae) 2113.9 es) oo RSE 

a5 2,237 sea? vreoir o17/)ie | Be ALD t.0 eee) oTtce 

rt) 2.223 aa39 vTeoit 20/318 &D 58.3 ess) TECO 

2? $9,222) R926 TTVSET DesIIK °c aad €:30.7 @7) OASEF 

ae 2,207 neeg OsaomP LDR | WC ABS 10059.) es} wASsaF 

a3 1,297 eel? evinrs @fUIR °C te50.6 @/))) BAS aT 

aT 2,280) x82? wowame 2731K “CASI 31.6 ast pasar 

it 2.230 #632 WuWAME = 4/318 °C: ALD 33.9 esi BAS OF 

32 2.236 RO22 WONAME §=-2/33R °C ARS 6.9 -6/6 Basar 

) 1.246) Pe7s SYMBLD |G / FIR t) $182.9 -60/7 BASAT 

ir) 3,246 Be34 SYSTAT 16/)1K "CAMO 29.5 o/s) easat 

5 1,744 @B76 SYSTAT 28/318 “C aS.i es} OASEF 

6 «ss tsecry eee) sSystat 1a/3k8 | AH Uck 7.) -873 Basar 
Nn 1,253) Piss WFT.V2 AS/3K RW 2.200.778 | RMSYES 

Guay Devicessr 

Device Job why 

exe + ASOINIT 
pal 9 att 
ane use AS*UHIT 
mal ase ASOINET 
xe? ase AS*aNeT 

MMe 8 ASsANST 
mm? 35 ASehast 

Disk Steucturer 

Dist Open Free Cluster Errore Nave Cooments 
bse v Coe , SHARP | Pra, DLV 
Dst | | e Pea, NFS 

bbe ! ry e Pod, bau, MPS 

tev e size ] e wees tre, #-O, Cie 

oar ”? yee ‘ a abe Pap. tle 
ta? 5) pszees e e Tt fea. tus 

Figure MUP-2. 

pers 

SYSTAT (page 1 of 2) 
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Small Large Jobs Hung TTY's Ecrocs 
41 1 37/63 @ 308 

Run-Time Systema: : 
Size Users Comments Nare Ext 

BAS 4F BAC 16(16)K 26 Perm, Addec:46, KBM, CS2 
HIS5TOG 28 (4) K Q Perm, Addrc:268, KBM, CSZ, EMT: 255 

BASIC BAC 16(16)K 0 Non-Res, KBM, CS2 

TECO TEC 8(24)K 5 Temp, Addrc:296, KSM 

RTL SAV 4(26)K 1 Temp, Addc:216, KBM, CSZ, EMT: 255 

RSX TSK 3(28)K Q Non-Res, KBM 

R43 11 TSE 4¢(28)K 8 Non-Res 
COBOL TSK 4(28)K g Non-Res ; 
BASIC2 TSK 16 (167% 1 Temp, Addrs163 

BP2COM TSK 4(28)K 2 Temp, Addr:179, KBM 

BASICY ISK 16(16)K a Non-Res 
BPYCUOM TSK 4(28)K @ Non-Res, KS” 

RMSV15 TSK 4(28)K 1 Temp, Addr:184 

[Resident Libraries:) 
Name Prot Acct Size Users Comments 

RMSRES ¢ 42> { #1 J 23K 6 Non-Res, Addrs66 

Message Receivers: 

Name Job Msgs Max Senders ’ 

ERRLUG 1 @ 49 Priv ‘ 

OPSER 9 30 Local 
QUEMAN 3 a 6@ Local 
BAGSPL 5 6 5 Priv 
BAISPL 6 8 5 Priv 
BA2SPL 7 g 5 Priv 
acu 6 6 5 Priv, Network 
HAPKOD 9 6 5 Network 
LPUSPL 12 q 5 Priv 
NETTI2 22 8 5 Network 
NFT.3700 (37 8 5 

Ready 

Pigure MUP-2. SYSTAT (page 2 of 2) 
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Three new privileged switches 

/O[:DEV) - list open Eiles {large file systems 

only) 
/WU:DEV] - list open files and jobs accessing them 

(large file systems only) 
/C = list memory allocation 

Table MUP-4. Status Codes 

Code Meaning 

Pla Flle is placed 

‘Upd , File is opened in update mode 

Nok File cannot be renamed or deleted 

UEd File is a UFD 

ctg File is contiquous 

Mdl Flle is marked as deletable 

Table MUP~5. Job Access Codes 

Code Meaning 

Rd Job has read access 

Rr File opened read regardless 

We Job has write access 

Tent Fille is a tentative File 

Ca Flle opened with data eaching 

Sq File opened with sequential data 

caching 
Up File opened in update mode 

Spup File opened in special update mode 
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Open Filles: 

DSO: -- Null List 

OM}: -- None 

DB@: -- None 

DBl: -- File Op/RR Size Clu Status 

DB1l:{ 1,23$}SYSO .LST<6@> 1/9 6, 8 

DBl:{ 1,247}D1ISKID.BAS<62> 1/8 28 8 

DBs] 2,201) BUFMAP.B2S<68> 1/8 2 § 

DBIis{ 1,258] 1/8 46 16 Nok, UFD 

DBI: { 2,201) TEMP14.TMP<68> 1/8 22 8 

DBl:{ 2,201} TMP214.7MP<60> 1/9 128 8 

DB1:4159,34 PWRK »TMP< 48> 1/9 0 8 

DB1:{150,34 JCREF .TMP<48> 1/9 25 8 

DBl:{ 4,2 JMACRO .SAV<104> 6/1 57 a 

DB1:{| 1,20 JBATCH6.WRK<6a> 1/0 13 8 
DB1:{ 1,18 JSPLO94.WRK<68> 1/08 9 8 

CBl:f 1,30 JCHARS .QUE<68> 1/8 2 8 

OBI:{ 1,18 JBATC@S.WRK<69> 1/8 13 8 

DB1:{ 1,18 JBATC@7.WRK<68> « 1/8 11 a 
OBl:{ 1,10 JOPSLG1.LOG<60> 1/9 6 8 

DB1:{ 1,2 JOPSERO.WRK<668> 1/8 2 8 

C8l:| 1,2 JOPSERL.WRKC4G> 3/6 21 8 

CBl:( 1,2 JOQUEVE .WRK<60> 1/8 23 8 

DBl:§ 1,2 jJQUEUE .S¥S<4@> 2/8 48 8 

pBi:{ 1,2 JTEMPO3.QUE<68> 1/8 165 8 

DB2: ~-- File , ©p/RR Size Clu Status 

pp2:( 1,2 JBASIC2.TSK<104> 6/1 465 8 ctg 

Pigure MUP-3. SYSTAT /0 

MUP ~TA COMPANY CONFICENTIAL 

WRYERTEW ERS 

Open Piles and jods stcesaing thea: 

OSOs w- Noll ilet 

CMe -- Hone 

DBE: -- Rone 

OBls o- Pile Gp/Ra Size Clu Status 

0B10(158,34 JCREP .TMP<4O> ft 8 6 

a7 Rd, We, Tent 

DBis{ 2,2 JMACRO .SAVCLE4> O/1 $? e 

17) od, RA 

pein] 2,20tJevrags.2s<68> 1/8 16 ® 
14nd 

DBls] 2,28 JBATCEG .WAKCES> 1s8 13 e 

6. ad, We 

DBlet 1,16 JSPLOUs, WRKCER> 1/0 9 8 

a Rd, Wer 

O8lef 1,18 JCHARS .QUE<é5> i/6 2 8 

& ad 

OB1s{ 1,18 JBATCOS.WAK<O#D> 178 13 8 

$ ad, We 

DBle{ 1,18 JBATCHT.WRK<EDD 178 MM 8 

! fd, We 

OBIe| 21,18 JOPSLC).LOG<éR> 1/8 t | 

2 ad, Wr 

DBiel 1.2 FOPRSERS.WAR<6ED 3/6 2 6 

2 Rd, We 

DBIet 1,2 JOPSER] .WRACAED 4/0 21 6 

i$ ad 
} Rd 
26 ad 

2 Rd, We 

OBlet 2,2 JOVEVE .HRKCES>D 1/8 2) s 

3 Rd, We . 

Dbiei 1,2 jJoveuve oSISCEBD 348 a8 8 

19) OR 
260 oRd 
3 ad, Vr 

DB2s -- Pile Op/ RR Size Clu Sketus 

DB2s (159,62 JwRITE eMAC CAE 18 5 § 

32 OA 

Figure MUP-4. SYSTAT iw 
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$y/C 

ASTsS @ setacy 
MANA CEMENT otriscy PANTIASS 

Memory allocation table: 
End Length Permanent Start 
46K ( 47K) 
62K (€ 16K) 

142K ( 86K) 
150K { 8K) 
178K { 26K) 
179K { 1K) 
202K ( 23K) 
204K ( 2K) 
206K { 2K) 
207K ( 1K) 
Slik ( 304K) 
ee? END tee 

Figure MUP-4A, 

MONITOR 
BAS4F RTS 
ka XBUF tk 

TECO RTS 
HISTOG RTS 

(User) 

(User) 
(User) 
(User) 
(User) 
{User} 

MUP-an 

mes 

Temporary 

RMSRES LIB 
COBOL RTS 
COBOL RTS, FOO RTS 
FOO RTS 

SYSTAT/C 

COMPANY CONFIDENTIAL 

wocempe RITLCE VFILATE 

; WRNRCEWENT UTILITY PROTERYS 

vrseey (VTSOPY) Program 

1. New command for resident libraries 

7 Command Meaning 

R Displays resident library data. 
-H H preceded by a minus sign renoves 

the data from the screen. 

2. Memory display for resident libraries 

“"n- where n is the library's position in the 
resident library list. 

vIP-e) COMPANY CONFIDENTIAL



TTYSET Program 

1. 

PY ie TT toe 2d 
RSTS/E UPIATE 

MANAGEMENT UTILITY PROGRANS 

Macros for new terminals Include: 

LA34 
LA38 
LA126 
VT1996 

MUP~42 COMPANY CONFIDENTIAL 

5 

WRERGESENT UTILITY FE UISRYE 

Frror Logging Package 

Recognizes and reports errors for new devices. 

Programs and their related files can reside in an 

account other than [1,2]- 

Always reports the block number of the disk block 

that caused an error. 
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RSTS7E UPLATE 
MANAGEMENT UTILITY PROSARAWS 

TTTYTTTITI TLL 
0 

DR RH11/RM02-03 Seq #16 Occurred on 17-Nov-78 at 08:12:48 AM 

User Description: 

Job Number 

KB Nusber 

Account 

Progras Nane 

User Jod Physical Addr. 

User Job Size 

Control Parameters 

RIS Name 

RTS Physical Address 

Detatled Deseription: 

1/C Status 

liceout Indicator 

Cffset Position 

Overlapped Seek Ind. 

Unit Size in DC's 

Device Cluster Size 

Pack Cluster Size 

Logical hame 

Prevsical Sane 

1€ 

33 
{1,250} 
PACKID 
01100000 

BASAE 
00270000 

900 
000 
Previous 

000 
100220 

fuceic21l pirock Kuaber 

DSQ 000900 «174048 072348 000007 
000001 002171 106266 176000 
000000 013700 000000 9000008 
000000 002002 127600 000400 

»CB 002400 102048 000001 000005 
013734 ogoocd0 90000 900000 
ocon0d ococc0 ocNn000 900000 

001007_ 091975 000004 _ 9000 

Figure MUP-5. ERRADIS (page 1 of 3) 
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ee StTAL 

CSR Address 

PITI/E CSRLETE 

WRNAGEMENT UTILITY PADSAIENS 

176300 

Contents of Registers 

RMCS1 160200 
AM‘C 000000 
RMBA 000000 
RMDA 000000 

RNCS2 010101 
RMDS 000000 
RMER 1 000000 
RHAS con000 
RMLA 000000 
RMME 1 000000 

RMDI 000000 
RHSN 00000 
RMOF 000000 
RMDC 090000 
RMHRA 000000 
RMMR2 goooco 
KMER2 900000 
RMEC 1 000000 
RHEC2 000000 
RMBAE 000000 
RMCS3 goo000 

Figure MUP-5. 

MCPE Bus Err TRE Xfer Err 

ERRDIS (page 2 of 3) 
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DIGITAL RSTS/E UPDATE 
MANAGEMENT UTILITY PROGRAMS 

SetocvceseecrsueqneseececeResscvosecceons Rec eeseNcdUsTEsUCHeaUTERRAAG 

XM PMCII NPR Inter. Seq #613 Occurred on 16-Nov-78 at 02:59:59 PM 

Detafled Description: 

Timeout Indicator 900000 
Physical Name IM1: 

DEB 000010 
102400 
023006 

073532 
000000 
000000 

DDB Extension 000000 

oo0000 
000000 
000000 

CSR Address 160160 

Contents of Registers 

SELO 100000 
SEL2 046701 
SEL& 000000 

SEL6 000200 

Figure MuUP-S. 

000403 
001035 
000000 
900008 
000000 
000000 

027650 

027650 

027660 
000000 

000000 
000000 
000000 
027540 
600000 

000000 

018200 

000000 
000000 
002004 

040001 
027640 
000000 
000200 
000400 
000000 

021040 
027654 
027664 
000000 

ERRDIS (page 3 of 3) 
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FOTS/E UPCATE 

WRXAGEMENT UTILITY PROGRAMS 

Table MUP-6. ERRDIS Mnemonics 

Mnemonic Description 

UI Undefined Interrupt 
DR RH11/RNG2-G3 

Dx RXLL/RXQL1 

DD Tu5a 

TS TS11/TS04 

UM Unexpected message* 

* A message not received from the monitor. 
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CIGITaL 

UTILTY Program 

1. New Commands Includes: 

Command 

SEIZE DEV: 

ADD LIBRARY LIBNAME 

/ADOR in 

/STAY 

/LUSER 

/RY 

/NOLOGERR 

/ REMOVE 

ASTS/E UPDATE 
MANAGEMENT UTILITY PROGRAMS 

Meaning 

Assign “DEV:* even {if {it Is 
currently assigned to another 
job, unless a file is open on 
the device. 

Add “LIBNAME” as a Resident 
Library. 
Load Library in memory at 
address n, which is a 1K section 
of memory. 
The Library should be 
permanently resident. ; 
The Resident Library {is to 
handle only 1 user, rather than 
be shared code. 
The Library shovld be mapped 
Read/Write, rather than 
Read-Only. 
Errors occurring within the 
Library should not be logged to 
the system error log. 
The Library 
immediately removed from memory 
when all jobs using it detach 
from the library. 

The /ADDR: switch must be specified with | 
the ADD LIBRARY command. 

Note — 

REMOVE LIBRARY LIBNAME Remove “LIBNAME" as a Resident 
Library. 

MUP-48 COMPANY CONFIDENTIAL 

should be: 

LOAD LIBRARY LIBNAME 

/ADDRArn 

/STAY 

UNLOAD LIBRARY LIBNAME 

LIST CACHE 

ENABLE CACHE 
/ALL 

/FILE 

/NOPFILE 
/ BUFF 

/NOBUFF 

/CLen 
/LIMITin 

/DIRen 

/DATA:n 

DISABLE CACHE 

AUNBURST n Q 

SIZE n Q 

FLAG filename 

/CACHE 

MASAGEMEST UTILITY 

Load Resident Library “LIBNAME® 

in memory. 
Load Library in memory at 
address n which is a ik section 

cf memory. 
The library should be 
permanently resident. 

Unload Resident 
*LIBNAME” from memory. 

Library 

List current cache settings. 

Enable directory caching. 

Cache all data transfers 

regardless of OPEN mode. 

Enable data caching based on 

file and OPEN mode. 
Disable data caching. 
Small buffers may be vused for 

caching. 

Small buffers may not be used 

for caching. 
Cache Cluster Size 

Total 3 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 al] caching. 

Change jeb n's runburst to Q. 

Change job n's maximum size to Q 

Modify file's directory based on 

the following switches. 

Flag file to be cached 

automatically when the file is 

opened. 

MIP-£9 CIOMPASY CONFIDENTIAL



: 
: 

. BITTE er 

DISITAL ASTE/E YPIATE PARASESENS GESLITY PEE ENS 
MANAGEMENT UTILITY PROGAANS 

/NOCACHE Do not automatically cache the ANALYS Program 

file when it fs opened. 
1. New switch on output file produces an annotated 

/SEQ Set file's default caching mode . version of a memory dump. 

to sequential. 
q 2. Additional information in the dump file. 

Zen Ee eandom. default caching mode 3%. New device support 

/PLACE Flag file to be a placed file. 4. Resident library support 

/NOPLACE Flag flle as not being placed. 

/NOCTG Flag file as not being 

contiquous. 

RUN [1,10] ANALYS 

ANALYS X7.9-05 RSTS V7.0-94 Timesharing 

Input <[{0, 1] CRASH.SYS>? 

fOut put <KB:ANALYS. DMP> 2ANALYS . DMP/WIDE | 
Crash Error Log Filename<{1,10}ERRCRS.FIL>? 

Ready 
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DISTAL 

feasysie ef 00, FICPASH.STD/SIL:ST9:00, VPASTABL.SIL 
Teaen en leNewn7& at COrtC AN 

system ves tenfigurede with zeCretsh 

Syetem was cerfigured fcr large Ciles 

RSTS/E UPLATE 
MANAGEMENT UTILITY PROGRAMS 
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State fun-Tiee 
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Figure MUP-6, 

Prise | ATS 
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6/0) BASSF 
-6su BASEF 
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ANALYS (page 1 of 6) 
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Coren 
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SHUTUP Program 

1. Additienal information in printout 

RUN SSHUTUP 
SHUTUP X07.9-1 RSTS V@7.6-83 TIME SHARING 

12:24 PM 22-Sep-78 #88988 Set-up Dialogue Phase BeHeHlt 

Type °ESC* (TALT') to any query to backup one QQ) step 

"OPSER' not running 

Hinvtes until system shutdown (¢-99) <5>? ] 

12:24 PM 22-Sep-78 FREEEE Warning Message Phase GFFEEE 
Further LOGINs are now disabled 

12:24 PM 22-Sep-78] CRETE Initial Job Killing Phase FEETEE 

12:24 PM 22-Sep-78| FENQEF| Remove RTS/RES LIB Phase FHTETE| 

12:24 PM 22-Sep-78] OF09FE SWAP Fille Removal Phase FUHUH? 

12:24 PM 22-Sep-78] FEFUER Disk DISMOUNT Phase FRETS 

12:24 PM 22-Sep-78] BENES# Final Shutdown Phase @Fltet 

Please wait for system to re-boot itself 

MUP -S8 COMPANY CONFIDENTIAL 
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2 ooSeIR 
PENAGEMENT UTILITY FROGTAY 

LOGIN Program 

i. Has a spawned entry point for use by the BUILD 

° package. . 

MONEY Program 

1. Reports accounts using more than 65535 blocks on 

the public structure as > = 65535 itn the “blocks 

used” column. 

i 

DSKINT Program 

1. Supports new disks. . 

2. Reports the current PACKID and Pack Cluster Size if 

disk already has a RSTS/E format. 

REACT Program 

1. Sets the protection code on ACCT.5SYS to 128. 

ODT Program 

1. Supports large files 
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PROGRAMS THAT USE DATA CACHING (IP ENABLED) 

1. BATCH 
2. ANALYS 
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Monitor Internals 

INTRODUCTION 

The RASTS/E monitor performs a multitude of 

functions for its users. These functions include: 

Scheduling jobs to be run 
Performing all device operations 
Performing all flle related operations 
Managing all resources on the system 0

o
a
0
o
0
 

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 V7.9. 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 ducing 8 
time-sharing session. ; 

wT TIMFENY CONPIOEN »)
 TAL me
 

Le)
 

t
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This page ts for notes. 

MCN-2 
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Monitor Internate 
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EITIVE Tal SPILTE 
Wow au.tor internals 

MONITOR MODULES 

RSTS 

TER 

DSK 

EMT 

FIP 

RSX 

o
9
q
0
0
9
 

9
0
e
0
0
 

Data structures for monitor, device and 
management : 

Non-disk interrupt routines 

Some monitor code 

Terminal driver routines 
Mini SYSTAT routines 

Disk interrupt routines 
Disk driver code and error logging routines 

Monitor call handling routines 
Resident library handling and mapping routines 
Scheduling and swapping routines 
Memory management routines 

Directory handling routines 
Flle operation routines 
FIP Function handling 
SAT handling routines 

RSX directive emulation routines 

job 
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OVA 

ooT 

DEFALT 

° 

RSTS/E SAS JPIATE 

Monitor Internats 

Routines not made permanently resident during 
SYSGEN 

Monitor ODT code 

Default settings for the monitor 

MON~4 COMPANY CONFIDENTIAL 

STI/E Sat TELITE 

“orniter internals 
Pte ae 

MONITOR AS A SIL ON DISK 

system generation the monitor modules are 
assembled and’ linked” Following this process the SILUS 

progran {is run to convert the linked monitor Into a save 

image library (SIL) format. It fs this SIL format which 

makes autopatching of the modules possible. 

This section covers the format and Information 
contained In a save image library. 

“IHS TOMPASY CONPIDENTIAL
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Sit indew Dlock 

RSTS 
— ar 

“See i (itsti‘; Cs” 
— eas ”- Or Number of Modules in SIL g 

HS TTT SIL Modula entry EL 

nn oe | Si. module $2 
Co | - vatey 1-{5 nodule 

ove ; taties, Fan 

ee SIL Module entry BW butes in lengtty. 

“DEFALT . 

ae we LD ALLS Lf 
ee 

Fosritoly Unused 

TER STB (need not be tero) 

 Dse sta 7 V4 Yj 

7 emr sve t—<‘sS~CSs*™ Sf\ 772 

Tee 918 7 XOR check. sunu of Words $-778 774 

ne “ait” in RADSGS 176 

RSy SsT6 
. 

a ove sre en , 

eee ee Figure MON-2. Index Block (Pirst Block in a SIL) 

ODT $8 

oT ~Deraut $vB ~~] 

Figure MON-1. Monitor on Disk (A Save Image Library) 
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ASTS.€ Sas upsace 
Moaltor interes 

Se.NAM 4 
a 

SE.1DN # 
G 

SE.BLK /@ 

SE.STB 2 
S€.STN /¢ 

S€.Lob /t 

SE.SIZ Ad 
SE.YFR a2 

SE.$Z0 ag 

$e,0v8 wGe 

S€,OvN 3D 

“Resorved . \, Be & 
Crud be cerc) ad 

SE. KKK SG 

SE.NAM 
SE.I1DN 
SE.8LK 

SE.STB 

SE.STN 

SE.LOD 

SE.SIZ 

Pigure MON-3. SIL Module Entry Format 

Module name in RADSB 
Module's . [DENT In RADSO 
Block offset to module within SIL 

1 First module usually 
@ A SAV format SIL 

Block offset to module's symbol table 
@ Module has no symbol table 

Number of symbols in module's symbol table 
0 Module has no symbol table 

Virtual address {nto which module ‘loads' 
Lowest address in the module's image 

Low Limit Monitor SIL 
tow limit RTS 
Lowest Limit Non-PIC LIB 
099991 PIC LIB . 

090990 SAV format SIL and INIT.SYS 
Virtual address ‘size’ of module 

MON -8 “COMPANY CONPIDENTIAL 

rriital 

SE.XFR 

SE.SZD 

SE.OVB 
SE.OVN 

ASTC/E SxS YRPDATE 
Monitor Internals 

The first {fllegal address of a module is SE.SIZ 
plus SE.LOD 

High Limit Monitor SIL 
177776 RTS 
Highest address Non-PIc LIB 
Highest address PIC LIB 
Highest address SAV format SIL 

Virtual transfer address of module 
Only SAV format SILs have transfer addresses, 

808001 means no transfer address 
Size of module on disk in blocks 
For non-overlaid modules: 

SE.SZD = (SE.SIZ + 777)/19090 

For overlald modules (LIBs and overlaid RATLI 
programs in SAV format SILs)} 

SE.SZD > SE.SI12 

SE.SZD = @ , SIG format of previous 
RSTS/E releases 

Block offset to module's overlay descriptors 
Number of overlay descriptors for module 

SE: orm - @ Monitors and RTS' 
SE.OVN 

Note 

Any module which starts on a 1000 byte 
multiple and {is not overlaid does not 
need overlay descriptors. Any module 
which starts on a non-1800 byte multiple 
(e.g. INIT.SYS), which has data below 
its start (e.g. all RTI1 programs), or 
which is overlaid (e.g. LIBs) require 
overlay descriptors 

SE.XXX Reserved for SAV format SILs. Contents * random’ 
to all but the RT11 emulator. 
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hu Symbel in RApsd 3) 
lust be unique oad nen.-zero) ot 

Symbol's overay dese. no. if 
Sumbol's value 6 

Figure MON-4. Symbol Table Entry Pormat 
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EXERCISE 

1. Using the following octal dump of a SIL index block, 

BLOCK NUMBER 00008 

eoe/ @00012 
920/ 00008 
840/ 800000 
060/ 1200008 
190/ g00000 
120/ 120000 
148/ gon008 
160/ 120000 
200/ 800000 
228/ 120800 
240/ eooged 
260/ 128000 
380/ soaved 
320/ 120000 
346/ goo0ee 
360/ 902000 
400/ eao08e 
428/ 1490000 
440/ 900000 
460/ 9619000 
5a0/ aeoeaa 
520/ ao0e0e 
$49/ 900008 
560/ ga0e80 
600/ ga0009 
620/ eoacoa 
640/ 609000 
660/ eo0gae 
700/ 9n09020 
720/ e9ce08 
740/ 3000090 

760/ 800000 

071614 
146908 
076732 
021006 
816993 
010090 
620534 
017060 
823379 
827800 
071620 
607008 
655218 
920000 
660502 
0730098 
057164 
612520 
614716 
0820098 
990000 
090000 
890008 
H06098 
eo0ene 
ao0600 
008000 
600000 
008009 
pe00n0 
690000 
600008 

673308 
690061 
908880 
000081 
090008 
609081 
860008 
900081 
980008 
086601 
800008 
060061 
880908 

000001 
000000 
080091 

090308 
142522 
604064 
600001 
860008 
6000998 
8990000 
g5e008 
600000 
gooned 
be0006 
890030 
990008 
€00008 
095000 
000008 

140544 
603149 
146544 
600021 
140544 
000018 
140544 
690017 
140544 
003027 
140544 
000007 
140443 
890020 
149544 
090073 
140544 
600013 
140544 
000082 
o900808 
088008 
H000098 
8e0ece 
ee9088 
0000090 
H80008 
050008 
900080 
080000 
ce03008 
000000 

140122 660001 
Q80089 e00008 
140122 000141 
089800 O90009 
140122 006162 
690000 880000 
146122 600172 
809006 800000 
1486122 000211 
BH0080 eN0080 

149122 009240 
GOEH09 SOHAOG 
131716 680247 

eo0Cds H00008 
140122 936267 
BeBH88 He0ods 

140122 000362 
BH000d H90000 
149122 900375 
000088 800000 
800000 809008 
e0e000 B00008 
eon00G 900000 
Onn00e BO0009 
C00000 BOOBOE 
eopocs 800000 
089000 000000 
900009 OG0I0G 
ooennde BNC000 
eogn8e 2906006 
eocooe oresco 
000000 CH00S0 

Pigure MON-5. 

OSS COMERS 

900377 
oa3000 
990420 
g00006 
900444 
gacooa 
000465 
900000 
£90506 
900000 
000531 
900000 
900552 
socone 
000575 
000008 
000622 
900900 
800623 
£00000 
osna0e 
000386 
000900 
oococea 
ooeeeo 
gccace 
0029000 
ooeece 
000000 
g000ce 
eccooco 
117416 

002016 
800000 
062333 
000308 
002070 
990000 
002037 
ec2000 
002222 
a00000. 
902041 
gaco00 
ac2255 
000000 
002474 
906008 
909003 
900900 
osoool 
939090 
900500 
gaccod 
0099008 
gooc0s 
9s00c0 
9000093 
cooo09 
ps00ce 
eooccs 
900009 
cacco3 
074064 

TOP IPENTTAL
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How many modules are in the save fmage library? 

acetate 

What Is the name of the first module in the save 
image lf{brary? 

What is the module's .IDENT? 

What is the module's block offset within the 
SIL? 

What {is the module's STB block offset {in 
octal)? 

How many symbols are in the symbol table (in 
octal)? 

What ts the virtual 
module ‘loads'? 

address inte which this | 

What is the virtual. transfer address of this 
module? 

MON~12 COMPANY CONFIDENTIAL 

2. 

BLOCK NUMBER 909377 

g00/ 
820/ 
40/ 
060/ 
100/ 
120/ 

1408/ 

160/ 
200/ 
220/ 
24a/ 
266/ 
300/ 

320/ 
340/ 
360/ 
400/ 
420/ 
440/ 
460/ 
500/ 

520/ 
540/ 
560/ 
680/ 
620/ 
640/ 
660/ 
700/ 
720/ 
740/ 
760/ 

RSTS/E SWS UPDATE 
Monitor Internals 

Using the following octal dump of a module’s symbol 

table, 

693237 
886254 
806254 
806254 
006254 
006565 
89660) 
697575 
007716 
9867716 
007716 
007716 
819360 
010363 
018408 
012263 
812263 
012404 
012404 
612404 
012404 
812404 
012404 
012516 
812525 
812525 
614474 
014657 
014663 
014663 
614663 
814663 

071649 
812404 
821842 
653665 
675154 
136272 
136272 
871528 
127678 
130368 
130474 
131021 
971671 
107778 
157560 
124564 
125721 
127653 
127662 
127664 
138272 
130425 
131315 
873546 
062246 
062482 
021042 
131336 
1276708 
139366 
130474 
131315 

000000 
e8o900e 
O20080 
680800 
898808 
860888 
680006 

089900 
900000 

0eenod 
900009 
598080 

oa0000 
000000 
000008 
900000 
800000 
080080 

088000 
ge0000 
600800 

H0e808 

000000 
ocaade 
008063 
8000008 
600000 
0800908 
000000 
HO00Hd 
680000 
0090006 

eeoel4 
000037 
008171 
000002 
600103 
900206 
H9GG12 

Be0856 
691006 

000206 
060002 
081090 

990046 
666045 
000043 
177777 
000001 
608902 

000082 
808002 
0001309 

668003 
090010 
600133 
690136 
600134 
680015 

176356 
Goeo34 
000034 
000010 
000060 

006254 012265 000090 000027 
906254 015172 805008 900081 
966254 824327 8000090 060022 
006254 8628063 889200 300032 
006456 021642 D0C00D OC00E4 
80657] 130272 0090000 B99006 
006661 136366 S00C00 895025 

007716 127664 OCOOS5 OCO7T76 
007716 130272 eacedd 060268 

007716 130425 800000 001¢00 
607716 130613 OCOCOH 900200 
007716 131315 000900 9010096 

010363 @76463 B00COH 000044 
610377 135608 G000C0 COEN42 
210402 Go0000 HNCI0e 00004) 
812263 125325 geoocd 177775 
812404 127642 OO00CO DEOTH3 
012404 127655 800900 H00382 

812404 127663 8090008 H000B2 .. 
012404 127678 800908 B00002 
012404 130360 HO0000 000001 

012404 130613 Go00Cd 000017 

012453 621042 000900 000113 
012525 0623710 HO00E00 060135 
012525 062314 BC0000 €00137 
012762 045575 C00309 600934 
014574 074170 00CI00 050000 
014663 127664 060900 COCo4d 
814663 130272 000000 C°CO72 
014663 130425 062000 200046 
014663 130613 oc9000 009014 
014734 042641 00600 990033 

Figure MON-6 
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DIGITAL 

&. What Is the name of the 
table? 

RSTS/E Sws JPCATE 
Monitor Internads 

first symbol In the 

ERE 

b. What Is the value of the symbol ({n octal)? 

MON-14 COMPANY CONFIDENTIAL 

FEEDBACK 

using the octal dump of a SIL Index block, 

b. 

d. 

f. 

How many modules are in the save image library? 

18. or 12 (octal) 

What is the name of the first module in the save 
image library? 

RSTS 

What is the module's . IDENT? 

Oo? 6.864 

What {is the module's block offset within the 
SIL? , 

1 

What is the module's STH block offset (in 
ectal)?7 

377 
aan ae ee een 

How many symbols are in the symbol table (in 
octal)? 

2810 

What is the virtual address into which this 
Module 'loads'? 

What {is the virtual transfer address of this 
module? 
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2. Using the octal dump of a module's symbol table, 

§. What {s the name of the first symbol in the 
table? . 

ABORT 

b. What fs the value of the symbol (in octal)? 

14 

_ MON-16 COMPANY CONFIOENTIAL 

“HE RESITENT MONITOR 

{fic monitor SIL - stem start up image copies of spec 

d ies vee loaded into memory and make up the ‘resident 

nonitor’. Each of these memory resident modules is called a 

monitor ‘phase’. 
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‘Phares’ 

RSTS/E Sas upcace 
Monitor Internais 

Memory Sti 

Rsts_ | RSTS 
| Ter TER. 
Se 22-14 
eur | EMT 
Fie ——L. meus % Fie 

| RSX Rx 
PIa186 a pesaied 
xuP on-ling, Me 

NSP NS 
Router(?)| —_ — Rourer (7) 

ove. 

ODT 

DEFALT 

konally 

load 

Figure MON-7, Resident Monitor 
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aowee 

ri dbdod 

eatonn 

Sb ar: 

Interrunt and Tro 
Vectors P 

how Hemory 

Monitor Buller Pool 

Fie th Belfer 

Uisezilaneous Coda 

“Big Lilo Bers 

General Riw Memory 

“Device Data Blocks 

“Device Driver Rv SeeKons 

Rho Code Sechens 

“Bootstrap 
“Patch Space 

Votch Mag 

Talles 

Dispatch Talles 

Driver Interrupt Dispatch Routines 

Noniter Code. 

“Driver Code 

Yoni ler Code. 

RITI/E 
Morniter 

4 

to 

Pigure MON-8. RASTS Phase 

SwS VPDATE 

internals 
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RESTS FE Sas 

Monttor Internals 

Date and Time Information 

Current Tob Information 

Root of Nemory Control List 
(MENLST) 

System Default Crs Block. 

Tail of Hemony Control List 

ExRePY Keceiver ID Block 

Null Pun-Tere System 
“Block. . 

Fie Sob Information 

Uonitor Stacte 

FIP Stack 

Figure MON-9. Low Memory (Pixed Locations) 
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SETSSE CAG VPLRTE 

“onitor Internals 

“DATE /GBA 
T\ME JOG 2 

TIMCLK TINGER rad 

NEXT Jos *| “466 
SOBDA | org 
Jor * | era 
Tosrs t| sory 
SOSWRE | /6/6 

TFossvoa. ¥ | /62¢5 

Soars ¥] /PQA2 

PLLA came \\ANAAANN 4324 
WALL woes \AAVAANS 1626 

DATE 

TIME 
TIMSEC 
TIMCLK 
JOB 
NEXT 
JOB DA 

JOBF 
1osts 
JOBWRK 
JOBJD2 
JOBRTS . 
CPUTIM 

JOBWDB 

“Filled in 

Figure MON-18. Monitor Low Memory Area 

Today's date in Internal form 
Current time in internal form 
Seconds to next minute 
Ticks to next second 
Job running now 
Next job to run ; 
Pointer to current job data block (JDB) 

Pointer to current job flags (JDB @ JDFLAG) 

Pointer to current 1/0 status (JDB @ JDIOST) 

Pointer to job’s work block (WRK) 

Pointer to job's second job data block (JD32) 

Pointer to job's run-time system block (RTS) 

Pointer to current CPU time bucket (9 J2TICK) 

Pointer to job's window descriptor block (WDB 

@ W.WIN]) 

by the scheduler 
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ae iebak: Be 
w twos - PSTS/E Sud sPtace 

Monitor interrsis 

K.LINK = J3¥6 

R.NANG (4-6 R8x) SAV 
CALL 

R.pexre ZB EIA 

M.PPRY ,) JASE 

M.PNXT pg 42525 

M.cree tex | use /256 
M.PHYA “a S268 
R.DATA 2) (Man. 

¢ fats 
R. FILE i) CAC 

y A776 

K.OnT AJA 
R.MSIZ 24 | €.S1ze€ Csweuax) fant 

R.FLAG 3 (aJe 

Figure MON-11. Null Run-time System Descriptor Block 

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 
«+ eRSX In RADSO 

No default extenslon 

No previous or next pointers In MEMLST 
No total size 
No RTS size 
Always locked in memory 
No physical address 
Nothing on disk 
Nothing in WFD 
Access and residency counts 
SWPMAX Eklled in by INIT 
Minimum legal job size 
No flags 
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BOTIVE Cat UPLETE 

mae .0OFr Ine rn als 

wiscellaneous Code 

o° 11/60 'MED' code 

o Unibus Memory Parity Code 

o Unibus Window Mapping Code 

o Asynchronous FIP code 

o Resident Library Subroutines 
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“Devtee Table CDevrer) 

Jeb Tabte CJoerer} 

See Sintus Tabte CIasrary 

Sev Wak Table CTA&warr) 

ir, +e ETS Het  CerstsT) 

Ty tp re Mek  (risust? 
Ptr, ty Cecaivar 10 ust (SroLtr) 

Boe WEEP Hime tele C30gerH) 

“Drive Sahn Tablta, and 

Time out Tolete  Crmrac) 

Lagjeot Wome Tate (Loenacdy 

“Drive @uaue Coots Table 

Vrive Opkrttcaten Table 

Unik Ceunt Table Cuntent) 

Clnster Cake Vevica Cluster size 
tale COrvede) [| Talole CDEVELW) 

Lerar Count Paex, Cuustersion 
Tabte (erTaee) | Table, Cunreruy 

“oon for O23 dolla Cunrersy) 

Ph. te Fee List (Fceusr) 
Linit Opheny Tabk Owning Job Table 

Cunrorr) CUNTawn) 
Legal Dew Per. Table Csareray 
Larqest Pen Tote Csarenn) 

Starting Fan (usa) (SatsTe) 
Starkeg ERM (MSE) CSATSTND 

Covet af Free Brocka (L908) (Serere) 

Count of Frere Biock. (Ua) (44TC THY 

Pigure MON-12. General R/W Memory 
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wee et 

PATCH Map (PATCHS Module) - V6C change 

o it map for mandatory and optional patches 

o Sixteen words long 

o Bit ‘turned on’ when patch Is installed 
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$43¢62:; 

$4 a6: 

$4067: 

$$301 

$$393 

$$305 

$$387 

ASTS/£ Sas letace 
Monitor tintersats 

Figure MON-13. PATCHS Module Layout 

(4 words) 

(4 words) 

(4 words} 

(4 words) 

Monitor patches 3.1.1 through 3.1.64 

Terminal service patches 
3.3.1 through 3.3.64 

Pile processor patches 
3.5.1 through 3.5.64 

Device driver patches 
3.7.1 through 3.7.64 

MON -24 CCAPANY CONFICENTIAL 

cite, RLIGSE Se UPLATE 
Monitor Internals 

OFAST - Reserve d Ge some Cot 
Ife driver 

L Resecued Re To dave usoge 

| meurer-Rekuen buffers to sustern process 

Figure MON~14. Level 3 Queue Bit Assignments (L3QUE) 
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ASTSSE Ses spear 
“onttor internats 

[ . $ LO 

Renee 9 

Geacuie. Disk caching completion 

L (reserved) 

Lasceur - Unstall big buffer wails 

Qume - Unstolt unbus mapping Teqister 

| QSware . Swap Completion 

Lari. hie Completion foontinue 

L (retecued) 

LGQx5P- NSP Completion fiantinve 

L (reserved) 

Larie. User disk file fo tomplehon 7 

LQpune. Ferce a jp> not tp be “308” , 

LO6Rwe- Run the memory maseger 

L OScucp- Sthedute the scheduler 

L Qreres - Force @ job net to be “306° 

L 

Figure MON-15. Level 3 Queve Bit Assignments (L3QuUe2) 
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RSTS/E SwS VPIATE 

Monitor tnternals 

R.UNK 2) 
R. NAME oa 

a 4b 

L.PPN G 

R.mMcTL /@ 

fa 

sf 
| R.KSIZ, 16 

M. PHYA ag 
K.DATA an 

ay 

R. FILE aG 
Jd 

R.UNT Ja 

L.PROT } LL. STAT ad 
R. FLAG JG 

Figure 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 library's owning PPN 
Memory control area 
Resident library size In K words 
Physical address of start of library 
divided by 100 (octal) 
FUN and FBN of file data (i.e. the 
library) , 
Name entry offset {/2) and FBN of 
UFD for file 
Attach and map counts 
Library's status 
Library's protection code 
Resident library flags 
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RSTS/E SwS sptacye 
Monitor inter=at, 

_— J# 

(reserved) 

Lis.ue - Resident library block. 

Figure MON-17, Flag Bits (L.STAT) 

1.7, | J f 
| taned 

wate d 

Levtws = Only Lune atewed 

| aw tp Mrvident Gorony vend fueribe, 

PF wae ~ Don't erren tog Use evident Uibrery 

| pr. €964- Uneena:ttenat Rael on acif 

9 wh 

wena See My toed adarcet 

| wvied 

Pigure MON-18. Resident Library Plags (R.PLAG) 
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erat RSTS/E SwS UPDATE 
Monitor Internals 

LIGLsT (Honiter Tables IC © ersust +2) 
head 

Lids Lid ws 

, bd 

Figure MON-19. Monitor Tracking of ‘Added*® Resident 
Libraries 
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- ml val ace 
Montese Intéraat, 

System Wide Logical Name Entries 

o Each entry requires § words 

hogicat Dame CRADSA) 

euice Dame CASCcIN 

C Stead {| Unit 
PRN 

C
e
 
y
R
a
e
 

Figure MON~26 
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RSTS/E SKS UPCATE 
Monitor Internals 

° System wide logical name table 
fe) Each entry requires 5 words 

LOG HAS f ot 

AM Name Disk logical assiqnment prior 
tJ eit Xd explicit axidhmert e 

¢ 

WS 
each er 

Con d dicts 
det, \\ 

IN 
LoGsy$i LB wn tans 

¢ \ @ (Chan ad by explicit assianmert 
Ci,i} ee OMe 3 ) ; 

Sustem wide logical 
Sysgqen option 

4 
~4 

Pigure MON-21. 

weyi-23 

Legical Name Table (LOGNAM) 
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RSTS°S Sas uprace 

Manttoe Incvernats 

JOB RELATED STRUCTURES 

JOBCLK Table -- V6C Change 

Word teble of si 

seconds eep time for each job in 

‘0 ~=6Length Is job maximum + 1 
° Indexed by job number times 2 
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e25ITAL 

JTDOIOS | 

AVA AAA DDEEG ANNAN 
SoPOST } SDLosT 

SJdoWoORK 

JDIOB 

JDFLG 
JDIOST 

JDPOST 
JDWORK 
JDJIDB2 
JDFLG2 

JDSIZN 
JDRTS 
JDRESQ 
JDMCTL 

JDRESB 
JDPRI 
JDBRST 
JOSTzZM 
JOSaAP 

sos OA 

Spszn \\Qogrreca\\\\ 
JIORTS 

SBRESQ 

SDMNCTL 

f  spsize 

DORESB 

SPBRsT spert 

BJOSwAP SOSILM 

RSTS/E SWS UPDATE 
Monitoc Internals 

d 
2 
uf 

& 
/@ 
/A 

io 
/6 

ag 
2 
ay 
AC 
Ug 

32 
ag 
36 

Pigure MON-22. Job Data Block #1 (JDB) 

Pointer to the 1/0 block (106) 

Job status Flags 

1/0 status for job, error codes 

Index for bit pattern to post 

Pointer to job work block (WRK) 

Pointer to job data block extension (JDB2) 

More job status flags 
Size for job to be on next residency 

Pointer to run-time system block (RTS) 

Job's residency quantum 
Job's memory control 

L3IQUE bits to set on residency 
Job's priority (-128. < = 127.) 

Job's runnable burst 
Job's private memory maximum 

Job's swap paranetec 
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Poe itir rt tt ps J, 

| l . perk | TE eost - CF Torest & potting 

TFrOKy. Post the : Ye stoTue (rDwtr) and 
ace ofl 

IHesxP.Let Rar emulalion cakch jp porting, 

sree "e typed by user 

LTeate- Aquick *e's typed by uter 

LSeper. Fepexeephon Ast needed 

LIFGo- Forcing gob {no To fede) 

L TF ene. Kets the rife condition 

Tetyst- Tepe civileges postidle 

— Savafrestere, ASYNE Fer context 

3 Ptsy - Job has purmanent prv's 

sess - Tow has temporary Priv'’s OtKvue. 

L prnere.- Sov 1s nok uct loaned in 

oro « Job can exceed its private memory mas 

econ. Sov is not +o be swapped, 

 srsres - Special condition Ceheck sores) 

Figure MON-23, Job Plag Assignments (JDPLG) 
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a 

ww ee ae | L ANS 

| Tetun- Run entry 

 sesran - SP stack. overflow 

L seswee - wap ercoc jp 

srs. val the ie> venmediakely 

sexu ~ Kill Mus jp’ alter cleanup 

Figure MON-24. Job Flag Assignments [ 

— Preserve. the job s content 

sreery. Farihy Cauatt 

| seswre - Run-fime augtern/resident Verney, swag (lead) 

error 
: 

JDPLG2) -- V6C change 
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ASTS/£ SasS corace ane q ** JI LaTe Poites soe tee gee mie Monitor Internats - Pure UE APACE Bes 

FT2TICK ) 
JTACPU . 2 

JACON af 
J2Ker A - $45Ts S$tbXx } 
JADEV 18 ; SS UNT S$PT 2 

TACPUM {|  JaKcrTm /2 | S$ Siz a 
| i S$NVB b 

JaADRTS og S$FLG | s$crus 12 
JAMPTR. 22 . S$UEND V4 
TOPPTR | ay 4 - JOPCNT AC S$wNb 
S2PPN | so at 
TAVFDR G2 , a NRE EEISLECRANERNANNN IP 26 ANA AA \Saceur VAAN AAAAN 8c on 

Figure MON-25. Job Data Block #2 (JDB2) 
o4 
IG 

J2TICK Number of clock ticks unconverted ' ; J2CPU CPU time collected for the job ‘ ° J2CON Connect time collected for the job Figure MON-26. Small Control Block (SCB) J2KCT Kilo-core-ticks collected for the job 
J2DEV Device time collected for the job 
J2KCTM MSB of Kilo-core-ticks collected for the job SSIDX Driver Index J2C PUM - MSB of CPU time collected for the job S$STS Status bits for file J 2NAME . SSPT Pending transfer count (2 words) Job's program name SSUNT FIP unit number J2DRTS Pointer to default run-time system for the job SS$SI1Z Slze of file tit J2HMPTAR Pointer to job's receiver ID block (SND) SSNVB Next virtual block to read/write 
J2PPTA Large data posting pointer SSE VB First virtual block in window J2PCNT Large data posting count Serie coe Flee tite -1 ‘ 

’ ag J2UFDRReteLeval pointer te Joo'e meekem disk UPD SSUFND Name entry offset (divided by 2) and FBN of UFD JZAPTR Pointer to job's window descriptor block (WDB @ block . , W.WIN]] SSWND Current retrieval window and f ags_ 
J2CPUI Incremental CPU time calculation bucket 
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“MONICOL Internsia 

| | | f 
DDNES-Hon-Gle structured 

DoRLo- User may net read 

“DOwza - User may net trite 

L Seduep.- Ble is Open fe update, 

-Scicrta- Ele is toniquens 

LSCELOK - Current block ts locked, 

L$e¢ueco- Fle is a urp 

-Stduse ~ This user has write Privilege 

Figure MON-27. S$STS 
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ASTS EA Swh cps eee 

LLK = No. C blocks of 
ses current block. lock. 

setee- Ble open ‘read reqorduss’ 

L sed ext - ‘the S0B 1S an extended SCE 

LSet piw- Update. Ble size and dote of last access 

Figure MON-28. SSFLG 
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OISITAL RSTS/E Sas cptace 

Monttor Interrais 

| 
$e4sPu- He open in 

Pode: update 

Lsednex - Nwans doa reat 
extend 

LSetcute- Fle opon for user 
dare, cachin 

LSedesa - User don. caching is 
Sequuakial 

Figure MON-29. SSWND - flags 
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PLTT/E Ce ‘JPLETE 

Mentor iALernais 

JourTse. 

Indexed by 

Sob no. Z 

’ 71 

106 Ipa + 4 3o8 Tos 

* —@ lndased 

- “pet 

! 

Sts scs SS.) 

Figure MON-38. Monitor Tracking of Piles Opened 

(Small Flle System) 

° Write access and update information is kept on disk 

in the directory. 
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ASTS’E SWS VeTate 

Manatioe interrain 

FSLINK dé 
FSFID 2 

FSPPN af 
FIONAK G 

4 
Ja 

FSPROT FSsTar i 
FSLONT FSACNT __ /t 

FSWEND © ag 

wet 

FSUEND 2g 
alG 

FSsizm | FSUNT ad 

ESCLUS - By 
FHwCes JS 

Figure MON-31. Pile Control Block (FCB) 

FSLINK Pointer to next FCB on this FIP unit 
FSFID File ID of fille (link within UFD/MFD) 
FSPPN PPN of Eile . 
FSNAM File name and extension in RADS@ 
€SSTAT Status byte 
FSPROT Protection code . 
FSACNT Access count for normal/update opens 
FSRCNT Access count for read regardless opens 
FSWFND FOB of first retrieval entry 
FSJENO Fae of name entry 

FSUNT FIP unit number 
FSS124 File size 4SB {number of FBN'’s If NFS) 
FSSIZL File size LSB , 

FSCLUS Fille clustersize (WSFCB points here) 
FSaca Pointer to first WCB open on this file 

4qou- 4g COMPANY COVFIDENTIAL 

cyesent , RSTS/E CAS UPDATE 
eee Monitor Internals 

4 ee es | a | 

| | | | eon - Tle is out af SAT 

vs.rie- File is “placed” 

us.war- Write ooerse has bee quew out 

| Lust on disk) 

US. Up. Fle open in wpdate reode 
Crab on disk) 

L us.wox ~ We Gle extending alleoed Ceantiqueut) 

us wor - Wo delebe av terome allowed. 

Lussvep : Cabey is ow LTD tupe- 

Lus.peu- Rle marked Roe delehon 

Pigure MON-32. Status Byte (FSSTAT) 
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DIGITAL RSTS/E SaS cpsace Srsttat . S° TEE Cal UPDATE 
Monltor Internats “SrAtor internais 

WtsTs WSIDX p 
WeFLaa WSTBNO a 
WSNVOM weiPTt uf 

WENVOL . A { + 4, | ae | 
ws Fes ‘8 | . 
wsReEN la ur EPO «Keod protect Against owner 
wewes 

se 
vewro- Weite grobect against Ousner 

WANKT “e | 
AD _—-SURRPO- Read protect against Grour 
a4 

LUG wee. tnke Protect Gaainet you ° 
wos WND ae 

; 
. AG Lure eeu - Rend Protect Aqainet world, 

JG 
Lva she Write protect Against userid ; : _ | 

Sa 
Lureun. Executable Cle | 

3G 
Lurpay- Clear an delete , Privileged if execukoboie Lie. * 

Figure MON-34. Window Control Block (WCB) 

Figure MON-33. Protection Code (FSPROT) 

WSIDX Driver index 

WSSTS Status bits for file 
WSJIBNO Job number *2 of owner 
WSFLAG WCB flag bits 
WSPT Pending transfer count 
WSNVBM Next virtual block to read/write MSH (FBN I£ NFS) 
WSNVBL Next virtual block to read/write LSB 
WSFCB Pointer to FCB for file @ FSCLUS 

« WSREN Retrieval entry number of current window 
WSWCB Pointer to next WCB open on Same FCB + flag bits 

. WSNXT FBB of next window 
WSAND Current retrieval window 
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“ 
; : 

TES STA ALTA f ws cela: 
Monitor Saters-eie 

| i i § | £ { £ _| f 

DHRLo - Veer may not read fie 

Lppure - User mary a& write fle 

 ueturo- File open Qe update. 

Luctere. Fle is conkiquavs 

L weduex _ the current bleck 18 locked, 

Lweduro - Ble isa VED 

wed use - Vas user Oot write privileqes 

Figure MON-35. Status Bits (WSSTS) 
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OTOP Da IPT ETE 
“on1tor Internals 

| a | r ier 4 J 

Lvctusr anne ef blocks of current lock, lock. 

wederr- The wes is an extended Wea, 

’ wed pus - Update. Rle sire ond dabe Sf last write 

| weduee. Yon-Le ahuchured in cluster mode 

Figure MON-36. WCB Flag Bits (WSFLAG) 

{ Pit. taet, | 

weser-Ble even ‘read reqar diese 

wedspv- File open in special update mode, 

L weg Aer - Muays do artol extead 

Lwegenas - Ale is op Cr user daka. cachang, 

Lwegesa - User data caches 13 queiTias 

Figure MON-37. Flag Bits @ WSWCB 
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SISIPAL ASTS/E SwS wPtace secices RLTL/E CaS UPDATE 
Monitor Intersais “ornitor Internals 

FCB List Table (FCBLST) 

° ord table of pointers to FCBs 
o One entry for every disk unit on the system 
° Indexed by FIP unit number (FUN) *2 

Fepist (Henifer Tables part a) 

Fon a2 

{ 
, FCS Fes FLe FCS 

— te oes — 

(Mle a (Lite ®) (Bted | (Bie 2) 
— _f ‘ 

wes wes y wee yw wes £ wes 

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 
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ASTS/E Bak SPfAPe 
Moalese Internats 

S. LINK, d 
S$. Rep a 

af 
G 

3.OQTT . 3.JBNO ‘oe 

reserved NEXTCSANINN /a 
'S. Oma /¥ 

$.MONT | S.MHUAX Mt 
S.MLST ag 

ott 
S.LONT {  _S.LMAX ay 

S.LLST a6 . 34 

Resecued JA 
for Ig 

Networks 36 

S.LINK 

S.RCID 
$.JBN0 
$.083T 
§.ACCS 

S.BMAX 
S.MMAX 
S.MCNT 
S.MLST 
S.LMAX 
S.LCNT 

S.LLST 

Figure MON-39. Receiver ID Block (RIB) 

Link to next block 
Receiver ID Im ASCIT 
Job number times two 
Object type (networks) 
Access control 

Buffer maximum In bytes 
Message maximum 
Message count 
Message list root/tall pointers 
Link maximum 
Link count 

Link ifst root/tail pointers 
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esc TAL RETOSE TAS LP IRTE 

Monitor Internais 

bY fo. fo, yf 
| d 

ga.rer- Allow local senders 

Sa.Pry~ Mlow only Privileged local senders 

LU sawar- Allow Nehvork tenders 

LSA.91m - Network Single message mMoole 

L reserved 

L SA.vor ~ Further local sends are ‘xofcen’ 

Pigure MON-48. Access Control (S.ACCS) 
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"contorted" Buffer Address 

If low five bits are zero then a small buffer 

“PSLINA 
° ; _ 

PSBurA 
g 

° oe en that tow bits me been rotated heres 

PLSNDR | PS$tyPe gf 

PSSPPN G 
(resecved). 1d 

PS BREM 72 

PSH PARQM 74 
/G 

og 
7. 

" ad 
we 

Jef 

T2 
Jf 
IG 

Pigure MON~41. Pending Message Block (PMD) 

PSLINK Link to next block 
PSBUFA “Contorted" buffer address (pointer to buffer 

containing message data) 
PSTYPE Message type code (DECNET/E) 
PSSNDR Job number times two of sender 
PSSPPN Project Programmer number of sender 
PSBREM Number of bytes cemaining in data message 
PSPARM (26 bytes) Parameters 
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ASTS/E Sas chlace 
Monitor tnternaeis 

(number of bytes) 
Coffset tn data +4) 

~ data message - 

PLLA LBD LAD POO en meme A 

Buffer Containing Megsage (Long Messages 
Only) 

Figure MON-42. 

(number of bytes) Length of data message 

Pointer to next character to be (offset to data + 4) 
“rcecelved* 
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wea: S°TIsh TAR LFLETE 
-3c hs Vanitor internals 

Loweoe Chired locations) 

O06 Next | Joe 
SO°O JBEDA 

Sr JoBr 

fove Losts 

S06 DOBWEK 

(pap — |_JeesPa__ 

+ IDS. 

RIG 

| PUD Pup 4 PMD 
> SE eee enneen 

‘% 

u Hess Message emane age ri 

1 #2 ww 

Monitor Tracking of Message Pigure MON-43. 
Send/Receive for *°JOB" 
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DISITAL RSTS/E Sas JPsace 
Monttore Internata 

W. LINK 

w. ALIé 

Wd). IiNnz 

Figure MON-44, 

W. LINK 

W.ALIB 

WIN} 
W.IN2 

Window Deseriptor Block (WDB) 

Link to next WDB @ offset + 2 

Addresses of LIB biocks for attached 
libraries 
Address window #1 

' Address window #2 

“MCN-53 COMPANY CONFICENTIAL 

fr2rtas FSTC/E CwS YPOLTE 

Monitor Internaias 

W- LINK ¢ 

(Address window #3) a 

G 

(Address window #¢) tf 

(Address window £5) 26 

° 

Figure MON-45, Window Descriptor Block #2 (WDB) 

re) Exists only {if more than two APRs are mapping a 

resident library (or libraries)



iGITAL 

6 

RSTS/E SWS UPLATE 

Monitor Interna!s 

p 
(Address window #6) 

(Address window #7) 

Figure MON-46. Window Descriptor Block &3 (WDB) 

Exists only 1€ more than five APRs are mapping a 
resident library (or libraries) 
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RITOSE Cat SELETE 
“orn, tor sntecnals 

WENSTS | wenner 
WINSiZ 

wns 

WE NOFF 

WS NOYT 

Figure MON-47. Address Windows 

WSNAPR Window base APR (1-7) 
IWSNSTS Window status 

WSNSIZ Window size/186 

WSNLIB Pointer to library pointer in W.ALIB 
WSNOFF Map offset/100 into library 
WSNBYT Map length in bytes 

— 7 T 

Keservect 

WSH$NAP. Window is mapped 

ws$wer- Write acess desired 

Figure MON-48. Flag Bits (WSNSTS) 
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Unchanged JOB Data Structures 

Tables 

JOBTBL 
JBSTAT 
JBWALT 
JSBTBL 

MON-62 

ASTS/E SaS vprace 
Monttore Internals 

Blocks 

RTS 
PMD 
I0B 
WRK 
MEMLST Sub block 
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Monitor Intecnals 

OTs JTRSTAT Towart Joscur, 

Seb 
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am | 

+ Sg 
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. + IPB 

RTs JDbA + wen 4 108 

Current 
RTs . 

tae ws ers Sep or WB Dos 

—_ Pavate 
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ats 

Pub PUD +wre 
° —_—, -_ 

Pun YL Pur 4a 

. + wPrS 

Mersagqe Uessage 
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Pigure MON-49. 

wine 

Job Structure 
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SOs A 

Jere 

48616 

4046 

792A 
/éay 

S036 

RSTS-E Swe wPliace 
Monttor Internets 

howeon (Rred locations) 
HEAT | 3Jye 

SUBDA 

Joe — 

Tosrs i. 

Jo twee, ceeremen 

Sostpa —— 

SOears ————— 

Cours — 

Joswds Gueneed 

Rrs L wpe Joer = tL wR Tob 

Qrs 

Pigure MON-59. Monitor Tracking of "0B" 
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DEVICE RELATED STRUCTURES 

New Handler Indexes 

PETESE CxS UPLATE 

“onitor Internals 

36 ” DT2HND 

4@ KMCHND 

42 IBMEND 

DECtape ITI 

KMC11 Microprocessor 

IBM Interconnect 

New Driver Indexes 

© Values dynamically assigned at SYSGEN 

IDX.MS 

IDX. DD 

IDX.XK 

TS84 Magtape 

TUS8 DECtape II 

KMC11 Microprocessor 
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DIGITAL ASTS/E Sas wetace aisitat FLTCUE Ina SRORTE 
Monitor tneernats . wMeniter internals 

AAA PDSTS NANNY DD Dx @ 
Required DDUNT “DDIBNO 2 

| ~ “DDTIME of 
“DPCNT G 

; a “PDELAG /@ 
ice | Aternate] DOB Site [CortrelQ [Buffer | Cheek belore [Handles Unitus , j 

Poe Derma, Coytes) Inlerruplable usta, Suse fea ealries “DPdBUFG +7 

/ 
ks Tr (varies) Yes ues - it 

WL - is No ” No ~ ' ; : 

= . DDHoRG | “DpHoRz ad 
Pe - 12, Yes Yes — PO 

La} - 9. . Neo - Ne - mecca? Fae ee aa od 

xu - 4g, Yes - Yes - , [_ _| 

Le ~- 39 ues o¢ Ue - 

Pe. 1 Io. Yes tf. | * No = | Figure MON-52. Device Data Block (DDB) 
Ad - Ne yes I¢ No. ” 
CR, - 1%. ues ~ Ne - ' ‘ 

DDIDX Driver index 
& Se ny: Yes Ne DDSTS Status and access control 
MT = 3%. Ne * Ue Yes a DDJIBNO Owner job number times 2 (6 if free) 
uty ur af. Ne - Vo Yes DDUNT Device unit number 

D a No es : DDTIME Time assigned or inited 
MS all 4. " M : _ DDCNT Init count and assignment control 
DT - 3a. No ~ Ue - DOF LAG Device dependent flags 
Dx D 3 N - Yt) _ DDBUFC Buffer chain control area 

u t. . Yes DDHORZ Horizontal position 
DD - 24, No - Ne - DDHORC Characters per line + 1 

Pigure MON-51. Device Information



ARTS°R wat ctr ase 
MIAUSSE Sneerea.s 

{ eaywiw fo: of, ] 

| [norece. Ownership Tequires priv’ 

poero- Read lock Re device if set 

Lppwre- write lock for device If set 

Lower. Nefwerk device 

L Reserved 

L DdAUK~ Device artpts bridge Connechions . 

LDOAUAA - Bridge ConnecHon Is Ackve 

Lopsrat- Internal shims, Cleared by “Close” 

Figure MON-S3. Status and Access Control (DDSTS) 
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RETE/E Sarl IPIETE 
“onitor internals 

l Reserved 

LDocans- Device is the console device 

LDpurie - Device assiqned Sor bli ty Sequence 

LDDASN~ Dewice assigned Yhrouge Command 

Figure MON-54. Init Count and Assignment Control 
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2 °Ue ASTS £ swS cPt ace 
“ALLO” Istercate 

RSTS/E SAS UPDATES 

Monitor Internals 

BBdorF | Basrs gp 

“BaGIRE 2 

BEASND if 
BRAKES & 

BBAUNT | _“BBDUNT i.) 
: BBDSTA 72 

“RBRDINT iy 
BADACS /t 

ag 
Pe is} 

| ay 
Resecved. . ae 

3d 
a 
S¢ 
36 

Figure MON-55. Device Driver to Auxiliary Processor 
Bridge Block (BB) 

BasSTS Status 

BBOOFF Data offset within data buffer 
BEGIRB Pointer to “GET IRB/data buffer" 

subroutine - 
BBASND Pointer to “SEND IRAB/data buffer" 

subroutine 
BBAAPS Pointer to PARS value for above two 

subroutines 
BBDUNT Device's control unit number 
BOAUNT Auxillary's control unfit number 
BBDSTA Pointer to "status change” entry In 

device driver . 
BSDINT Pointer to “Iinterrupt® entry in device 

driver 
BBDAPS Pointer to PARS value for above two entry 

polnts 
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—_ [\26FuUN. ¢ 
1RESTA a 

IRBLi8M {___ 1RBCHN 4. 
{RBATL G 
[eBuUod /o 

| CBCON /a 
IRBNXT 4 
1reBBEL 4G 

| RGMUU a 
IL BSIZ P&B 

{RBDPT aye 
IRGBEPT 2x6 

IRBEPT fd 

3.2 
Resexved J 

. TA 

Figure MON-56. Interprocess Request Block (IRB) 

IRBFUN 

IRBSTA 
IRBCHN 
IRB18M 

IRB1ISL 

IRBMOD 
I RBCON 
IRBNXT 
IRBBEL 
IRBMAU 
IRBSTZ 
IRBOPT 
IRBDFPT 
LRBEPT 

Function code and its modifier 

Status 
Channel number 

MSB of 18-bit unibus address of data 

within buffer 

LSB of 18-bit wunibus address of data 

within buffer 
Data modifier 
Contorted address of data buffer 

Link to next IAB (1€ chained) 

Byte size of data within data buffer 

MMU address of whole data buffer 

Byte size of whole data buffer 
Virtual (through PARS) done pointer 

Virtual (through PARS) 111 pointer 

Virtual (through PARS) empty pointer 
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on oe RSTS°L Ses cPtace 
ceege Monitor (nternais P.Lites RTT ER Cae LP EETE 

° Wor stor intern acs 

“nit Count Table (UNTCNT) 

“9 Word table of device flags and open counts 

: h disk it figured on the Nome _Deaceimfion ° reeery for eac sk unit configured o 

UNTCNT Device. Flas and Open Counts o Address returned in Monitor Tables I 

™DEveLU “Denice cluster site -bute foble. 

CLUFAG Cluster ratio (Pes/pes) ~ byte table 
ot Dercw +1 

UNTCLY ‘ “Pork cluster Site - oube Sable. 

UNTERR Error count - ute table at 
VUNTCUD 4 

UNTLIB Stocking “pen for C2] vEDs 

VNTSIz Unik size ‘in Dens 

UNTowN wring he nunber- bute fable 

UNTOPT Disk status bits - byte fable 
ak UNTOWN 44 

Widtxx Massbus ID 

Figure MON-S7. Tables Indexed by FUN *2 
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JISITAL 
RSTS/E SwS cecace a: Le al CEIATE 
Monteor tncernasg ER " nator etercas 

Liu.t. tip ti] 
XQ = 9 unit Options Table (UNTOPT) (= o 86©Byte table - 

o One entry for each disk unit configured on system 
UC.CAT ~ Open (areess) Count o Located at job owning table (UNTOWN) + 1 

LuetoP- Link to top 

Lve.wee ~ Mounted write locked 

ve - Date of last write 

UA.NES - Mounted non-Gle strucliuned 

LUC.LOm ~ Unit is loeked 

vere ~ Mounted private 

Lue .sant ~ Unik is not mounted. 

Pigure MON-58. Unit Count Table (UNTCNT) Status Bits 
~ V6C Change 

MON-74 COMPANY CONFIDENTIAL | wo t5 COMPANY CONFIDENTIAL



a ea re a ee ‘ roy 

RSTS/£ Sas upcarve 
Monltoe Internats 

~~ wh we Ae 

cise indexes 

i i ANY ] | 1 | ' , "9 Used internally by disk subsystem 

Pigure MON-59, 

—~_ ¢ o Dynamically assigned at sysgen time 

V0.CLN » [Lait nerds Chasing 

Rerecved 

Lon.ner - Don't disk cache dureeteries 

Lue. nes - Don't dist cache date, 

Lue oer - Write cheek iP writes ° 

L ueweu - Write chuck all writes 

Unit Options Table (UNTOPT) Status Bits 
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DIStrat ASTS/E SwS uplace 
.: Monitor Internate wutitot intetsats 

DSK#AP Table | 

o Word table of disk indexes : . une. Deseriphon 
o Indexed by FUN *2 

“pscpse Word dispatct. kolole to 
dust inihate routines 

“Dstt Word, dispatch folle to 
Wter rust Service roukines 

‘DBETMo «=| Word dissotch bolole to 
AmMeouk Service, Couhnes 

“Dseese Brnters ‘ko C524 
—p srere ~ Dontacs MD DZ dOiwT Q 

Dassoo ~ base, Queve toot 

Rah Nrexe 

D7 dint Layout 

Figure MON-68. Tables Indexed by Disk Index 
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OIStTAl 

QDS $00 
DQSSOO 
UMR SOO 
TMOSOO 

ASTS. © MHS Cel ate 

Monmltor inters-a.46 

TSR RS, © APC)+ 
| INTSYX 

Interrupts DSKAPE 
InTso?7 

QDS 300 

“Dastoo 

UMR 400 

THo 400 

Figure MON-61. D?DINT Layout 

Entry for setting up DSQ 
Base queve root pointer 
Entry for UMR freed up 
Entry for time outs 
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ome te me ee gee 
ST VE Sa LETT 

. . . 
ME OT OLS 

revice Nave Table (DEVNAM) 

word table of 

One entry for 
One entry for 
One entry for 
One entry for 
One entry for 

0
o
0
0
9
0
0
0
9
 

ASCII device names 

each disk type supported by RSTS/E 
keyboards 
the null device 
pseudo keyboards 
every other device type sysgenned 

Entcles for alternate names of sysgenned devices 

a a?
 ? 

o , id
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SSSTTAL ASTS/E SaS crtace cas woth Mas cheb 
Monltor Interrats Mee LU COATT aS 

vectce Myxinua Unit Number Table (DEVCNT) 

word table of maximum unit numbers 

Length equals DEVNAM ~ 1 

Entries correspond to entries in DEVNAM table 

- 

e
9
0
9
 

“DEVAN AL: po. 

eC Fr Cor all systems 

Devnxen KB 

z r 

4 
c
e
 

\ Varies by devices : 
Syaqenned, , 

“DEVSYN: 7T 

Sypenuyns 

7! Erd of foble. 

Figure MON-62., DEVNAM Table 
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DIGITAL RATS. £ Sak trace 

Monttsr fntereais od oe eTi fe cane 

Wome tor 2 

? J} Unit number of Sy 

“PEYENT:: CHT.D¢ -L . Sy an rs) 
Cnt. pr -L 1] ‘pe vse 0 Y) 6 CMT. Dee kt 

Car.ose«d "pe CAT DEL 
- * . , mae) CAT. BS. 

CAT. DK= 1 Havimenw unit number De Ont bed 
ulen ' Cor dist \ oe De CAT. Deb 

* Lad - > ' 
“Du ; . 

Cr bP- £ (-1 if dist met on Sustern.) pe ah eet 

xt. be - i De Car ded 

Cur De-) ?e CAT.DB-L 
Cn1.48-4 } , x. pot Gate t 
Cet. ated always J L CAT NL 
Cut. Pee £ . has Cnt. ec. 

index 

Yaxries by devices 
sysqenned N 

a w~-s--0) 

Binters inte DENAH 1 
of actual device +2. mL 

Figure MON-63. DEVCHT Table Pigure MON-64. Indexing of DEVNAM and DEVCNT 
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OiISttTal 
RSTS/E Sus SPLate 
Monttor Internals 

Device Pointer Table (DEVPTR) 

° 

o 

9 

Word table of pointers 

Length equals DEVCNT minus alternates 

Entries correspond to entries in DEVNAM table 

Disk entries point to unft @ for each sygenned disk 
type in unit count table (UNTCNT) 

Non-disk entries point to unit @ entries in the 
device table (DEVTBL) 
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“DEVPTR:. 

BOTOVE ONS UPDATE 
“onitor internals 

Bintecints unrent Re sustendist. Petts eter pee Sy 

isks 

Bointessinto UNTONT 

Sor unk @ for dist 

oye 
\ 

KB 
. 

Nu 

PK 

WW 
devices Pantecs inty “DevTsr 

foc unt & for non-disk 

\ 

Pigure MON-65. DEVPTR Table 
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* 
Mitoe Tnsersgt¢ . “onitor Internals 

Device Table {DEVTBL) 

° Word table of pointers to device data blocks (DDBs) 
, = - K6¢; for each non-disk device sygenned on the system. \ \\ N pos ; Terminals 

XXL = 
\A\ \ DOB 

terminals peice, 

OY ss 
e 

AANA LE 
inst & 

Figure MON-66. DEVTBL Table 
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DIGITAL oo ASTS/E SaS SPlate ae BTM fat SE LET 
Monitor Internats hore. weoeiter internals 

cecernin:ny FIP Unit Nunders (FIN) for a Systen 

Device Table Kelas onships 
1. From information obtained from DEVNAM and DEVCNT tables 

| determine the devices and number of units actually 
sysgenned on the system. 

e538] |ga5| Ry 

u
r
e
 

Note that the order of the devices in the DEVNAM table 
is important. 

2. Based on this “order” FUN's are assigned starting with 
a. 

Note 

Many tables referenced in this module and 
in the exercise need this information. U
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Pigure MON-67. Device Table Relationships 
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ASTS/E SeS uplace 
Monitor tnterniia 

Gveve link word @ 

DSQ Gee | Dsasos 2 

“DSALBA 4 

“DRA ESH | “Dsqunt G 
“PSQFESOL Ts) 

“DSAMAM ] Dseven /2 
“DOSQHACL i¢ 
DSACKT 16 

OS AFAR | Dmsaron of 
“PsQ Hse =t2 

DSaAToT ag 

DIQVOA 26 

“psa ort J) 
“DSASAY | wsacun J 

—HSQeTo ag 
“paatorn | DswerTo 36 

DSQJOS 
DSQERR 
DSQL3IQ 
DSQUNT 
DSOFBM 
DSOFBL 
DSQREN 
DS Q¥AM 
DSQMAL 
DSQCNT 
DSGFUN 

Figure MON-68. Disk Request Queue Block (psqQ) 

Requesting job number *2 
Retcy count and error flag 
Completion queue and L30 bits to set 
FIP unit number 
FIP block number (MSB) 
FIP block number (LSB) 

RH11 functlon 
Memory address of transfer (MSB) 
Memory address of transfer (USB) 
Word count of transfer 
Function code (WFUN.C#@-Write with write check 

disk, WEUN=2-Write disk, 
RFUN.C#6-Weite check disk) 

MON-92 

REUN=4-Read disk, 

COMPANY CONFIOZNTIAL 

TSCFAR 
CSWSS 
ss cToT 
DSOPDA 

DSQOPT 
DSQOUN 
DSQSAV 
DSQPTO 

DSQcToO 
DSQPUN 

sueve fairness count 

Miscellaneous pointer 
Total transfer count 
Physical disk address 

Disk optimization word 
Physical unit number *2 
Saved function 

Offset pointer 

Offset retry count 
Physical unit number 
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INTERFACING WITH THE MONITOR FROM USER MODE 

PSTS/E SwS cPLAtTE 
Monttor Internais 

XRLEN 

XRBC 
XRLOC, 

NUYRBLKMANANY  XROT 
XRALK 

XRTINE 

XRMOD 

K
p
P
W
e
 

A
L
S
 

Pigure MON-69. Transfer Request Queue Block (XRB) 

XRALEN 
XRBC 

XRLOC 
XRCI 

XRBUKM 
XRBLK 

XATIME 
XRMOD 

Length of 1/0 buffer tn bytes 
Byte count for transfer ° 
Pointer to I/0 buffer 
Channel number times two for transfer 
Random access block number (MSB) 
Random access block number (LSB) 
Walt time for terminal input 
Modiflers 
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cag: BITT/E SWE UPLATE ee 

er hd 

Monitor internals 

(reserved) Cerrer code.) g 
FQFEUN FaJOB 2 

Fasizm or FQERNO or FQFIL af 
FQPPN G 

Fawanur 18 
72 

FQext rf 
FRStz. 46 

FRQWAMD or FQBUFL ad 
Fanaua or FQAnobe ao 
FRNAMA or FQFLAG ag 

Emeror | FQPFLG Xz 
FADE 38 

CFtag) i EQ DEYN Ja 
FQ CLUS Je 
F-QNGNT- 

36 

Figure MON-78. Pile Request Queve Block (FIRQB) 

FQJOB Job number times two 
FQFUN Function requested 
FQERNO Error message code and text begin 
FQFIL 

(byte) Channel number times two 
FOSIZM 

(byte) File size in blocks (MSB) 
FOPPN Project Programmer number 
FQNAM] 

{2 words) File name in RADSO 
FOEXT Extension in RADSO 
FI5i2 File size in blocks (LSB) 
FINA“ 2 

words) Sew filename and extension fn RADSO 
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OISITAL 

FQSUFL 
FOYMODE 
FOF LAG 
FQPFLS 
FIPROT 
FQDEV 
FQOE VN 
(flag) 
FOCLUS 
FQNENT 

Default buffer length 
Mode indicator 
Opened file's flag word as. returned 
"Protection code real’ indicator 
New protection code 
ASCII device name 
Unit number 
‘unfit number real’ ind!icator 
File cluster size for fille creates 
Number of entries on directory lookup 
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“ew Monitor Calls (EMT's) 

«PLAS 

RSX 

.«ULOG 

72 

74 

76 

Resident library control 

Enter RSX emulation 

ASSIGN/REASSIGN/DEASSIGN 

device/user logical 

.PLAS (FIRQB ®@ FQERNO) Function Codes 

ATREQ 

DTRFQ 

CRAFQ 

ELAFQ 

MA PFQ 

UMPFQ 12 

Attach region (resident 

library) 

Detach region (resident 

library) 

Create address window 

Eliminate address window 

Map address window 

Unmap address window 



ASTS/E Sas cesace 
Monitor Internals 

New .UUO/UUOFQ Subfunction Codes 

UU. FIL 

uU.CNY 

vu. JOB 

UU. PPN 

UU.SYS 

UU. KMC 

-26. 

2e. 

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 

Dato. “Fossed: 
FIRQB 

SN NNN NNNANSS 
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yvu.308 (zsad) |S NNNS NS] 2 
? & Spawn 

Musts Odd =e Scawn resardles of 

Project ruunber “Programmer No. | G 

le nome 1D 

Cawords in Ravs¢é ) /A 

Sle extension (RADSS) 7¢ 

id butes of On, 1G - 

uormation. ag 

“Placed in created e's eet 

Cove Common ag 

| AG 

device nane(a Asai chars) | 7 

Lo Unit no.veal device unit no, Ja 

Parameter work (sameas cer) | 34 
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Figure MON-71. UU.JOB - Job Creation 
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DISTAL ASTS/E SeS yrlrate 

Monitor interrsis 

The Null (Disappearing) Run-time System 

1. User runs an executable task 

system other than RSX. 

Figure MON-72. 

MON-139 

image from a run-time 

UN 

COMPANY CONFIOENTIALR 

o 
« ° w-ajzor remaps user space {ff necessary 

systen If necessary}. 

Figure MON-73. 

{loads run-tine 



DIGITAL RSTS/E Sa#S UPLATE see: hort ts 
Monltor Internals ces 

3. ASX loads the executable task and issues the .Rsx 
moniter call. 

Logical Noma in RADSS THD 
Memeny | Logical #1 

Phusical Device in ASCH 
Ge aae] Fiag | Unit we. 
Asy 

RTs 

N\A 
NX Hemory User Virtual | 

Resident NN Vasagement Spor - 
Dirary “~ 

ee es ee ee Qu begiotts : 
NUNES ] 

—_ - “Residant . + 

~ NX Library # 

~ Executable, 0 Pen for Loqicat E 2 i 
as " y t 

N \ 7S Table © PPN for Logical #43 116 

ae \ 

VAN Figure MON-75. User Logical Table 
Neon. &5x 

ats * @ Avallable for logical assignment 
-1 Next three words for PPNs. 

Monitor Anything else RADS@ for logical name 

#Use of resident Library 1s ophenal depending 

on the tast . 

: ds of ceaident Lbear 

Locnkon Sorits Gased on APRs de iqnated 

at tast Abuld Une : 

Figure MON-74. 
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DIGITAL ASTS/E Sw$ cPrace 
BOTIsf Lal UPTETE Monitoe Inzerrnsia ee 
“ac-gter Interctalis 

EXERCISE FOR MONITOR , , 
Resident llbrary name 

Using the map and octal dump provided, answer the Its project, programmer number 

following questions. Its size in Kwords (decimal) 

l. Is 'JoBt attached to any resident libraries? 
. : Its protection code 

Which resident library flags are set 

If the answer is yes, 

a. How many libraries are attached? 

b. How many APRs are being used to map the library 
or libraries? 

2. Have any resident libraries been added? 

If the answer is yes, , . 

a. How many resident libraries have been added? 

ae ae 

b. Answer the following questions about the library 
which Is first in the list: Load address of library (octal) 

3. Are large files sysgenned on the system? 

If the answer is yes, go to question 5. 

4. Considering the fille opened on channel 3 for job 
number 21: 

4. Is the fille opened for update? 

b. Is the Eile contiquous? 

Cc. Does the user have write privilege? 

d. what is the size (decimal) of the 
file? . 
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What Is the clustersize (decimal) of the f11e? 

Is data caching enabled for the file? 

Is the dats caching 
random? 

sequential o ”"
 

Go to question 6. 

Considering the first file open on the first dlsk 
unit of the system: 

What is the Elle's PPN? 

What Is the f£!le name and extension? 

Is the file placed? ° 

Has write access been given out? 

Is the Elle open for update? 

Is the fille contiguous? 

Is file marked for deletion? 

What is the protection code? TT
T 

What is the access count for opens 
in normal or update mode? 

What is the clustersize? 

What is the octal sddress of the 
first WCB for the file? 

What disk types and how many units are sysgenned on 
this system? ; 
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7. Considering DB2: 

b. 

Is it mounted? 

Is it a date of last write disk? 

Are files added at the top of the directory? 

What {fs the current open count 
(octal)? 

What is the pack clustersize and error count? 

What {is the device designator of the system 
disk? 
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DISITAL RSTS/E S48 Yrnacte 
Monitor Intecrais 

RSTS/E SWS UPDATE 
Monitor Internals 

FEEDBACK FOR MONITOR . FEEDBACK ; 

Using the map and octal dump provided, answer the . o Look at addresses 5842 and 5044, They 

following questions. 
contain 71233 and 70533 respectively, 

which is the restdent library name 

1. Is ‘JOB’ attached to any resident libraries? No (R.NAME), in RADS@. Using the RADS® 

table, the library name is RMSRES. 

o Look at address 16026 In the dump. This is (Remember all subtraction is octal). 

JOBWDB in low memory which contains a pointer to 
the WDB @ W.WIN] for ‘JOB‘. 71233 

74200 - R 

eo Since the value of JoBwDB {s 0, the job has no , 1U33 
resident libraries attached. 16910 - 

23 

2. Wave any resident libraries been added? Yes 23- 5§ 
, g 

° look at the map under the RAWMEM section and 
find the label LIBLST. The address associated 76533 
with LIGLST fs 59509. 78200 ~ R 

mo ; ~~ 333 
© Wow look st address $8508 (LIBSLST) in the dump. 310 - E 

This address contains 5040. Since the value is “3 
non-zero, at least one resident library has been 23 - 5 
added on the system. The value S#49 is a 8 ' 
pointer to the first resident llilbrary . 
description block (L186). . Its project, programmer number (9,1) 

a. How many resident libraries have been added? ° Look at address 50846 (L.PPN) which 
contains 966001. This value has the 

1 project number in the high byte and the 
programmer number in the low byte. 

o Look at address 5948 in the dump. The 
value at this address is the link word soggeccd /aseenesl 

for the resident library description —_—_—o Ooo 
block. Since the word contains a 6, . 8 1 
there is only one LIB block in the list. 

Its size in Kwords (decimal) 23kw 

b. Answer the following questions about the 
library which is first in the list: ° Look at address 5056 (R.KS12) which 

contains 1827 in octal. The low byte of 

this word is the size of the resident 

library. 

Resident library name RMSRES 

27 (in octal) = 23. {fin decima}) 
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DISITAL ASTS/E Sas yerate 
Monitor Internals 

FEEDBACK 

Its protection code 42 

° Look at address $874 which contains 
925208. The library status flags are In 
the low byte and the library protection 
code its in the high byte. 

L. PROT L.STAT 
gdlelaig/iaeoeaad 

bo nesta 

52 f{ectal) = 42 (decimal) 

Which resident ifbrary flags are set. Save 
the load address. 

o Look at address 5076°(R.FLAG) which 
contains 849900. 

[3.1186)6 419.6 lo $14.0 J6 ses 
So 

[ Uaveed, 

tacerd, 

PF. tyh- Only L user allowed 

prAet- Wap resident Ubrecy read/write 

PENNE. Dan'b errer sq Mos resident bbrery 

L rene. Unearaitenal fomeval en ened 

Lueck 
peste ec the lond adacess 

L used 

Pigure MON~78. 
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ASTS/E SWS UPDATE 
SIGITAL 
_™ Monitor Internals 

FEEDBACK 

Load address of library (octal) 1326908 

° Look at address $960 (M.PHYA) which 
contains 13290. This is the actual 
physical address at which the library 
will load divided by 100 octal. 

3. Are large files sysgenned on the system? Yes 

° Look at the map. Since the section SYDLRG 
appears in the map, this is a large flle system. 

Considering the first 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 under the RAWMEM 
section and find the label FCALST. 
The value $2352 is the address of the 
FCB table. 

0 Starting at address 52352 in the 
dump, scan for the first non-zero 
word. This is at address $2366 which 
contains 13746. 

0 The 13749 is the address of the FCB 

for the first Elle. 
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opartery. 14 RSTESE Ses uetat 
Monftore iIntercraia 

FEEDBACK 

a. What Is the flle's PPN? (40,40) 

© The Efle's PPN Is the third word in the FCB. 
At address 13744 {s the value 2485@ which is 
the PPN. 

PROJ PROG 
09191600 /801619098 
Vo 

58 50 

Note 

50 foctal) = 40 (decimal) 

b. What is the fllename and extension? DNDA14 .TMP 

o The filename and extension aré stored In 

RADS@ format starting at address 13746. 

° The values 15464, 5472 and 774398, converted 

from RADS@ using the table provided, prodyce 

DNDA14. TMP, ‘ 

c. Is the file placed? No 

o Look at address 13754 which contains 36824. 

The low byte of the word is the FSSTAT byte. 
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9. 

h. 

PSTS/E SwS UPCATE 

Fonitor Internals 

FEEDBACK 

FgraoT «4 srr 

e 

tJ 
. 

leeittsts eajes O24 14 4 

Ls eure Ble in eel of ter 
wt. orm e Eta og ptaced, 

us. war. Lyte acces hag hong oot 
wtaee Sle pen in mp Anke mote 

ut men He Ce orl enating oP raed Cestgeon) 

Lef.ute ~Catey wan wen Koo 

vt 000 - Bla marked Cor datetan 

| AA ok. He Belete we o> ana GReunl, 

| Fd(octal) 2td (deimet) 

Figure MON-79. 

Has write access been given out? Yes 

Is the file open for update? No 

Is the File contiguous? Yes 

Is the file marked for deletion? No 

What is the protection code? 63 

° Look at the high byte shown in c (FSPROT) 

above. The 74 octal Is 60 decimal. 

What is the access count for opens in normal or 

update mode? 
1 

° Look at address 13756 which contains 607C01. 

The low byte of the word (FSACNT) contains 

the access count for normal or update mode. 

What is the clustersize? 8 

o Address 13744 contains the clustersize. 

What is the octal address bf the first CB for 

the file? 17746 
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DIGITAL RSTS/E SWS YPOATE 
RSTS/E SWS UPDATE Monitoc Internala SIGITAL 
Monitor Internals 

FEEDBACK 
FEEDBACK 

o Address 13776 contains the WCB address. _ 
, ° Sinee the entries in DEVNAM and DEVCNT 

6. What disk types and how many units of each are correspond directly to each other: 

sysgenned on this system? 
DEVNAM DEVCNT f of 

Disk Number entry entry units 
DS 2 
DK 2 DC -l g 

DM 2 DF -1 Q 
DR 2 DS 1 2 

BB 3 DK ] 2 

' DL ; -1 Q 
There are two ways to find the answer. DM } 2 

DP -1 @ 
a. Oo 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. {L.e. CNT.DB) 

. 7. Considering DB2: 
o The value of these symbols is the number of ong neeenns 

units sysgenned. To answer this question you must first get the 

UNTCNT entry for DB2: on this system. To get this 

b. 0 Look at the map under the TBSL section fer information: 
the label DEVCNT which contains the address 
of the device count table 73316. ° Look at the map under the TBL section for the 

label] DEVPTR which contains 73362, the address 

o Starting at address 73318 the first nine , of the device pointer table. 
words contain: -1l, -l, 1, 1, -1, 1, ~1l, J, 

2. These are the highest valid unit numbers o Starting at address 73362 count in 9 words, The 
on this system for each disk type supported 
by RSTS/E. 

Referring to the DEVNAM table in the module, 
the first nine -words rcepresent the disk 
types supported by RSTS/E (DC, DF, DS, DK, 

DL, DM, DP, DR, DB) 
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value (52242) is the address in the UNTCNT table 

for DBG@: 

Starting at address 52242 count in 3 words (this 
{s the offset from DB@: to DB2: In the UNTCNT 

- table). The value is 9094017, which Is the unit 

count status information for DB2: 
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DIGITAL RSTS/E S#$ update Lo ey STIG Tal IELATE Monltot Internals notes Wan.ter internals 

FEEDBACK 
FEEDBACK | 1,4 4| : 8 649 éjt¢ hdd a Al 1a 14, ; Disk FUN (octal) FUN *2 (octal) 

i ; DSB: , ’) ) 
DSl: 1 2 - s UC.CNT - Open Caccess) count DKa: 2 4 to? ~ Link feb 
DK1: 3 6 Ue.-TO P DMG: 4 10 

uc.w le - Mounted write locked Dag 2 
: 4 uc. Pew = Date last write DRI: 7 15 ” 

DB@: 18 20 | ueeWES= Mounted non-Cle Structured DBI: 11 22 | a DB2: 12 24 ve che Unit is locked 

L ve. Pes - Mounted Private 
Note 

Lveunt- Unit ts not mounted _ The ordec of the disks is very Figure MON-8@. important. They must be in the order in 
which they appear in the DEVNAM table. a. Is ft mounted? Yes Also the FUN begins with @. 

b. Is it a date of last write disk? Yes 

c. Are Elles added at the top of the : r) Therefore, the FUN for DB2: {s 12 and directory? No. FUN*2 is 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 

ts) Look in the map under the RAWMEM section 
8 for the label UNTCLU which contains the 

value $2276. This is the address of the To answer this question you must: 
UNTCLU table. 

a. Determine the FIP unit number*2 for DB2: on 
) To offset inte the table by FUN*2, add this system. 

24 to $2276 (remember to do octal 
‘ addition) to get the address 52322. o Using the Information in question 6, you 

know that the configured disks are: ° Look at address 52322 An the dump which 
contains 600016. 
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DIGITAL RSTS/E SAS UPDATE 
Monitor Internals 

FEEDBACK 

UNTERR UNTCLU 
80800900 /60081900 

+ RG — Temepin Oy? 

6 i9 

o The pack clustersize=10 (octal) which is 
8 In decimal. 

o The error count is 9. 

What is the device designator of the system disk? 

DB2: 

To answer this question, 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), look at address 73368 which 
contains 52246. 

o Starting an’ address 73362 (DEVPTR) scan the 
ficst nine words for the number which is, the 
closest to but not greater than 52246. : 

The ninth word (52242) is the one you're looking 
Eor. 

o From questfon 7, this entry points from the 
DEVPTR table Into the UNTCNT table for DBO: 

a] Therefore: 

§2242 ——"" Daa: 
$2244 ————————_+ DB: 
$2246 ————————-e DB 2: 
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ECTE/E VPOATE 

Data Caching interna.s 

Data Caching Internals 
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COURSE MAP 

"MON CAC 

Monitor 

Internals 

MUP 

Management 

Uudity 

Programs 

Software 

end 

RSTS/E V7.0 

DIR 

Specifications and 

Directory Structure 

Changes 

SY$ 

System 

Generation 

Procedures 

OVA 

Overview 

of 

RASTS/E V7?O 
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SISSTAL STS/E UPLATE 
Cats Caching internals 

Data Caching Internals 

. INTRODUCTION 

The internal structures and operatiens of caching 

on RSTS/E aids in understanding what actions are taken 

when a user requests disk information. 

Knowing how caching works enables you to determines 

e Whether a file should be cached 
® How a fille should be cached 
e What the cache cluster size should be 
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ASTSIE verace 
a ee so ReTCse UPSATE 

Data Caching fnrerns: arrest Poeere 
| ternaia ‘Pata Caching Internals 

This page is fer notes. - 

MONITOR STRUCTURES - WITHOUT SYSGENNING DATA CACHING 

e Only directory caching (FIP buffering) 
e Defaults at startup time 

- Cache enabled 

Cache clustersize of 1 

- Use monitor buffer pool 

- Total number of cache clusters is 65535 
(unlimited) 

- Total number of cache clusters for directories is 

65535 (unlimited) 
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AST SE -Fiace LIStTAL 
Data Caching Intrernais 

CHECTL AETIC CHECTL 

CHENXT 

CHE PAV cherie 

CHePAR® SSCACH: : CHENXT 

CHETAS* . . CHEPRV 

CHEUSM* CHE PAR 

(unused) CHETAG 

CHELIN CHEUSM 

CHEE LM 

(unused) CHELIM 

iunvsech | 8-no data caching , 
slze of cache cluster in blocks 

SAVKA5 } : cern 

RSTRTN SAVKA6 

REFLAG RSTRTN 

CHEL3Q REF LAG 

— CHEL3Q 

Pos ** 
** CACHEQ 
** POS 

HIT ** * HIT 

ae ~ — ; CHERST 

CHERST** . CHENUE 
CHENUM 

CHENUE 

* FILLED IN BY INIT 
#@ ONLY IF STATS ARE GENNED 

Figure CAC-1, CHECTL AREA OF MONITOR (no data caching) 

CAC-4 ; COMPANY CONFIDENTIAL 

(word) 

(word) 

(2 words) 
(2 words) 
(2 words) 
(2 words) 

PSTS/E VPIATE 

Data Caching Internais 

49¢@——» cache enabled 
Q@——= cache disabled 
1——» charge cache time 
§—».no charge 

Pointer to “first” cache tag in list @+2 

Pointer to "last" cache tag in list @ + 8 

PARG6 value for extended cache tags (INIT) 

List of usable extended cache tage (INIT) 

. -]——» monitor pool (INIT) 

g—» no use of moniter pool 

Limit of total numbers of extended cache 

tags 
Limit of mumber of extended cache 

directory tags 
Saved KISAR6 
"Restact”™ return address 

"Restart" Flag (SP stack value) 

Pointer to cache completion queve root 

(CACHEQ) 
Caching level 3 queve bit (QCACHE) 
Caching completion queve coot 
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 
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ASTS/E wel ace 
Data Caching insercaia 

D
&
O
 

olnter to cache statistics (POS) * 

* Only if STATS are genned 

Figure CAC~2. STSTBL entry for statistics (no data caching) 
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; ASTS/E JYPCATE 
Data Caching internals 

Cache tags 

Identify directory blocks currently in the cache 
clusters. 

e Keep track of time of last reference. 

e A doubly linked list with head and tail pointers in 
CHECTL. 

e Exist in XBUF and/er monitor pool space. 

e XBUF tags created by INIT at start up. 

6 CHNXT 
2 CH. PRY 
4 |{cuH.msB | CH.UNT 
6 CH. LSB 
10 CH.TIM 

12 CH. DAT 

CHSSIZ - Size of cache tag in bytes 

Figure CAC~3. Cache Tag 

CH.NXT Pointer to next @ CH. PRV IE two high 

bits set, tag in 
ABUF 

CH.PRV Pointer to previous @ CH.NXT 

CH.UNT Unit number of block 

CH.MSB Block's FBN MSB 

CH. LSB Block's FAN LSB 

CH. TIM Time of last reference 

’ CH. DAT Pointer of cached data block 
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DIGITAL 

CHENxT H 

CHEPRV 

STS & LPS amy 
Data Caching interns g 

ih he mM 
> 

Newest Oldest 

Pigure CAC-4. Cache Tag List ‘ 
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PSTS/E UPOKTE 
Data Caching Internals 

MONITOR STRUCTURES = DATA CACHING SYSGENNED 

Directory and Data Caching available 

Defaults at startup time 

- Cache enabled 

~ Data caching available through MODE 

Cache cluster size of 4 

- Total number of cache clusters to be used is 
65535 (unlimited) 

- Total number of cache ciusters for directories is 
65535 (unlimited) 

Total number of cache clusters for data is 65535 
(unlimited) 

All cache tags are in XBUF 
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aivs: 
Data Caching Incernats 

0 CHECTL 
2 CHETIC 
g CHEN XT 

5 CHEPRV 
1@ CHE PAR*S 

12 CHETAG * 

14 @ - No monitor buffers vsed* 
16 CHEWTG * 
2d CHELIN 

22 CHEE LM 
24 CREDLM 

26 [200-Data caching | CHEMOD 
30 CHEBSZ* 
32 CHESHEF* 

34 * 
36 CHEBIC* 
4g SAVKA6 
42 RSTRIN 
44 REELAG 

46 TMWOUE 
$9 CHLF XS 
52 CHWTL I 
54 

56 CHWRTQ_ 
60 CHRDLJ 

62 
64 CHREDQ 

66 FAKDSQ 
76 

72 

74 

76 

199 

192 . 

104 

106 
116 
112 ‘ 

114 
114 

¢ Filled in by INIT 

Figure CAC-5. 

f sriace 

$SCACHe= 

$$cBSz 

CHECTL Area of Monitor (data caching) 

COMPANY GINFUDES TIAL 

oe i 

124, 
126 RDS .xCc** 
139 
132 DIR.CN** 
134 
136 HRS.RH** 
140 
142 DIR.RH*# 
144 
146 CHERST** 
iba 
152 CHENUE 
154 CHECNT 
186 CHDCNT 
169 DAT.CN#* 
162 . 
164 DAT. RH** 
166 
170 RDS .NC** 
172 ; 
174 RDS.CI** | 
176 
209 RDS .LX** 
202 
204 ADS .AX** 
206 
2190 RDS .SR** 
212 
214 WTS .NX** 
216 
2290 WTS .CH** 
222 
224 CAN,.CH** 
226 
230 HIT.CH#* 
232 .- 

** Only {f STATS Genned 

RSTS/E UPDATE 
Data Caching Internals 

Figure CAC-5. CHECTL Area of Monitor (data caching) (cont.) 
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CHECTL 

CHETIC 

CHENXT 
CHEPRY 
CHEPAR 
CHETAG 

CHENTG 
CHELIM 

CHEFLM 

CHEDLM 

CHEMOD 

CHEBSZ 
CHESHF 

CHEBIC 
SAVKA6 
RSTRTN 

REF LAG 
TMAQUE 

CHLF XB 
CHWTL3 

CHWATQ 
CHRDL3 

CHREDQ 
FAKDSQ 

RDS .xC 

DIR.CN 

HRS.RH 
DIA. AH 

CHERST 
CHENUE 

word) 
word) 

word) 

word) 

word) 

word) 

words) 
words) 

words) 
words) 

ASTS/F vPtace 
Data Caching Internet, 

490—» cache enabled 
9—» cache disabled 
l—= charge cache time 
9-——» no charge 

Pointer to first In list @+2 
Pointer to last in list @+¢ 
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 data caching 
1~—~ open mode caching 

~1—» cache all data 
Size 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 KISAR6 
"Restart" return address 
“Restart” flag (SP stack value) 
Queue for writes awaiting free write tag 
Time of last failure to allocate buffer 
Pointer to caching queue root for writes 
(CHWRTQ) 
Level 3 queue bit for cache (QCACHE) 
Caching queve root for writes . 
Pointer to caching queve root for reads 
(CHREDQ) 
Level 3 queve bit for cache (QCACHE) 
Caching queue root for reads 
Fake DSQ for handling cross cluster 
transfers 
Number of disk transfers which are cached 
Number of above which are directory 
transfers 
Number of cache hits . 
Number of above which are directory hits 
Number of times cacher restarted 
Number of extended pool cache elements 
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CHFCNT 
CHDCNT 

DAT.CN 
DAT. RH 

ADS.NC 
RDS.CI 

ROS.LX 
RDS .RX 

RDS.SR 
WTS.NX 
WTS.CH 
CAN.CH 

HIT.CH 

{2 
{2 
(2 
(2 
(2 
(2 
(2 
(2 
(2 
{1 

(1 

(1 

(2 

words} 
words) 

words) 
words) 

words) 
words) 
words) 
words) 
words) 
word) 

word) 

word) 

word) 

PSTS/E UPDATE 

Data 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 above 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 
Pointer 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) 
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ASTSE/E cps yee 
Data Caching incernase 

ROS .xCc* 

* Only 1£ STATS are genned 

Pigure CAC-6. STSTBL entry for statistics (data caching) 
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Cache 

SETIVE LELET 
- id 4 Data Cachirg Inte: 

Tags 

Identify directory and data blocks currently In 
cache clusters 

Keep track of time of last reference 

A doubly linked list with head and tall pointers in 
CHECTL . 

Exist only in XBUF 

Created by INIT at startup 

TRISTE TOMFENY TISPIDENTIAT



. ASTS/L uerace 
Deta Caching st 2ernats 

] CH.NXT 

2 CH. PRY 

4 |[CH.MSa {CH.UNT 
6 CH. CSB 

id CH. DAT 

12 CH.BLS 

14 CH. TYP 

16 CH.TIM 

Figure CAC-7. Cache Tag 

CH.NXT Pointer to next @ CH. PRY 

CH.PRV = =Polinter to previous @ CH.NXT 

CHUNT Unit nmumber of block 

CH.MSDB Block’s FBN NSB ° 

CH.LSB Block's FBN LsB 

CH.DAT Pointer to the cached data block 

CH.BLS Pointer to DSQ’s waiting on tag 

CH.TYP Type pointer (data or directory) 

CH.TIM Time of last reference , 

CAC-15 COMPANY CONFICENTIAL 

TAL RLTS/E UPLATE 

Data Caching internals 

Write Tags 

® Used to store DSQ information while disk tis 
transferring data to the cache 

@ | WT.MAM L__wretve 
2 WT.MAL 
4 WT.CNT 
6 WT.LIO 
19 |WT.CHM [__WT.COF 
12 WT.CTP 
14 WT.MSC 

Figure 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.L39 Saved DSQL3Q 
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 
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tTeoesfF—_ he CEENNT 

cuepay * 

e 

Newest 

~] 
CHETAG 

CHEKTG Y 

RTS. © velace 
Cata Caching tncernats 

Cache tags in use 

ad 

Oldest 

a 

Available cache tags 

> 

CERRTQ 

* 

* 

s 

eee 

— 

Available cache write tags ‘ a7] 

List of write tags 

enw, 

(waiting on disk completion) 
p 

Figure CAC-9. Tag List (data caching) 
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HOW CACHE VIEWS A DISK 

e Always divided {nto cache clusters (cc) 
starting at DCN 1, 

DCN @ 

OWN tL 
cc cc cc ec cc 

Note 

Cache will always transfer an entire 
eache cluster. 

If there {s no room in the cache a 
normal disk I/0 to user buffer Is done. 

4 

CRTHA27 COMPENY CINFITENTIAL



DIGITAL ASTS/E sPltate 
Dats Caching Internals 

@e When a cache cluster equals a pack cluster (pc) 

DCN 8 
Pc Pc PC pc. PC pe 

cc cc cc cc cc cc 

e When a cackhs cluster is larger than a pack cluster 

DCN 9 
\ PC PC Pc eC. PC Pc 

cc cc ce cc 

CAC-29 COMPANY CONFIDENTIAL 

RETS/E VRLETE 

Data Tachicg Internals 

When a cache clutter is smaller than pack cluster 

DCN @ 
pc : Pc PC PC 

\ ee A. on en, 

\\ sn Ge 
ce cc cc ce ce cc 
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HOW CACHE MOVES DATA INTO MEMORY 

Case il: 

RSTSFE UPaare 
Data Caching tInternats 

@ Cache Cluster = Pack Cluster = File Cluster = ] 

Note 

No Sequential Caching 

e User Request - Read block 2 of a file 

pe PC Pc Pe 

Fa aye eee 
DISK Le. ~ fcc i pct 2 | 

; cc cc cc Pa a 

“7 oo 
— 7 

CACHE 

tn cu 2 
Memory (o€ Elle) 

! | 
{ | 

1/0 Buffer | 
(512 bytes) Jlock 2 

CAC~-22 COMPANY CONPICENTIAL 

Case 2: @e Cache cluster > Pack Cluster = file cluster 

. @ User Request _7 Read Block 2 of a Eile 
cluster 2 

CACHE 
in 
Memory 

I/O Buffer 
(512 bytes) Block cequested 

into memory, 

Note 

Since an entire cache cluster is read 
part of the data {fs not 

useful to the user. 

wpe les 

in file 

si TOM PENT CONFIDENTIAL



DISITAL 
ASTS/E UPsace 

Data Caching Internats 

Case 3: e Cache Cluster > Pack Cluster = Flle Cluster 

e User Request - Read Fille Clusters 1 and 2 

PC PC PC PC PC 

Disk Le cL SE, RA = 
On reer 

“7 cc ~ N ce aw 
“7 / ‘\ “ey 

CACHE { | 
in { cei [| cCL2 
Memory { I 

9 \ 7 
\ \ y a 

‘\ “ 7 \ a 7 hd y 
\ Ye 

1/0 Buffer a (=2 €Lle clusters) CL 1 ! CL 2 

Note 

Cache makes two disk reads to satisfy the 
request. 

, 
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