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SPECIAL N OTE

SOFTWARE PERFORMANCE REPORT

If you have any problem or discover any inadequacy in your DOS software
or its documentation, please report it using the Software Performance

Report forms enclosed in your software kit.

Give the Software Performance Report to your DEC Software Special-
ist. In most cases he will be able to provide an immediate answer to
your problem, as he is kept informed of new information as soon as it
becomes available. If yours is an original problem, the Software
Specialist will ensure that all necessary details, examples, and support-
ing material are included in the Report, and then he will forward the
complete report to DEC's Software Information Service Group in Maynard,
Massachusetts for a thorough investigation of your problem. As soon as
the investigating programmer has the answer to your problem, it will be

sent to you via the Software Specialist.

This procedure is intended to provide fast replies to your Soft-
ware Performance Reports either by an immediate answer from your Soft-
ware Specialist or as the result of concentrating our software mainte-

nance effort on well-documented original problems.

Your inputs are most appreciated in our continuing effort to
improve our software, and with your help our commitment to good software

support will remain apparent.

If you have any questions on this procedure, please contact your
Software Specialist.

READER'S COMMENTS CARD
Your attention is invited to the last page of this document. The
"Reader's Comments" page, when filled in and mailed, is beneficial to

both you and DEC; all comments received are acknowledged and are con-
sidered when documenting subsequent manuals.
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PREFACE

Chapter 1 explains, using step-by-step instructions, how to build
the PDP-11 Disk Operating System (DOS). We suggest that you read this
chapter before building your first system. This reading should clarify
the purpose for performing certain steps in the building process as
well as familiarize you with the entire process.

Chapter 2 contains programming notes and techniques which reveal
short-cuts and other helpful information for added programming
efficiency.

Chapter 3 is a detailed description of the DOS Monitor DECtape
Setup and Update Program (MODS). MODS can be used to copy the
SYSLOD.SYS and MONLIB.SYS programs from the delivered DECtape onto a
back-up DECtape.

Chapter 4 can be used to update existing system manuals to

describe the current versions of the system programs.

This document assumes familiarity with the PDP-11 system, DOS
Monitor, Link-1ll Linker, and PIP File Utility Package.

DOCUMENTATION CONVENTIONS USED HEREIN

1. All command strings are terminated by typing the RETURN key; this
is standard, and not shown in most examples since the key does
not print on the teleprinter. Where necessary, the symbol ? is
used to represent the RETURN key. :

2. Monitor prints a period (.) or dollar sign($) to which the
command string is typed. System programs print a number sign
(#) to which the command string is typed.

For clarity, these symbols have been underlined when the command
strings they precede are typed by the user.

3. The CTRL/C key combination is typed by holding down the CTRL key
while typing the C key; 4 C prints on the teleprinter. CTRL/C
ensures that the Monitor will accept the next command, but will
not necessarily immediately stop a job in progress.

4. In certain examples, sysdev: is used to represent the system

device name of the particular installation's system disk, i.e.,
DK:, DF:, and DC:.
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CHAPTER 1

BUILDING THE DISK OPERATING SYSTEM

1.1 INTRODUCTION

The PDP-11 Disk Operating System (DOS) software is delivered on either
paper tape or DECtape. The system software consists of the following
programs, identified as shown below.

Monitor Modules SYSIOD.SYS
’ MONLIB.SYS

System Load Modules PIP .LDA (DECtape only)
LINKOB.LDA
LINK1l.LDA

System Object Modules PIP .OBJ
LINKOB.OBJ
LINK11.0BJ
EDIT11.0BJ
ODT11R.0OBJ
LIBR11.0OBJ
PALOB .0OBJ
PAL11R.0OBJ
PALSYM.QBJ
MODS .0OBJ {DECtape only)

Source Module PALSYM.PAL

(Building and running PDP-11 FORTRAN under the DOS is described
in GETTING FORTRAN ON THE AIR, DEC-11-SFDB-D.)

The DOS Monitor is available in three major versions; each is
tailored to run on a particular disk: RK1ll, RF1l1l, or RCll. There
are two versions for the RK1ll disk: one for high-density (2200 BPI)
and one for low-density (1100 BPI). The procedures for building
the DOS differ slightly, depending on the disk that is to be used as
the systems device. Section 1.4 describes how to load the system
programs on the RK1ll and RF1ll disks. Section 1.5 describes how to
load the system programs on the RC1l1l disk.

Briefly, the suggested sequence of operations in building DOS

is:

1. Load the System Loader (SYSLOD.SYS).
2. Load and run the DOS Monitor (MONLIB.SYS).
3. Link the system object modules into load modules.
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The newly-built DOS should be backed up by transferring a copy
of the load and overlay modules onto paper tape or DECtape (see
Section 1.6). MODS can be used to transfer the System Loader and
Monitor from DECtape to DECtape (see Section 1.6.2 and Chapter 3).

This chapter contains operating procedures in a step-by-step
fashion. It does not explain the purpose of each step as they are-

described in the DOS Monitor, Link-11, and PIP manuals.

1.2 LOADING THE SYSTEM LOADER AND DOS MONITOR

The System Loader (SYSLOD.SYS) is used to load and start the DOS
Monitor (MONLIB.SYS). SYSLOD has been delivered on paper tape; and
for systems with DECtape, it has been placed on DECtape for more
automatic loading. To load the SYSLOD program into core, proceed to:

Section 1.2.1 for paper tape
Section 1.2.2 for DECtape

1.2.1 Loading SYSLOD from Paper Tape

The SYSLOD program is loaded from paper tape using the Bootstrap and
Absolute Loaders:

1. Toggle the Bootstrap Loader into core using the console
Switch Register as shown on the PDP-11 Instruction List
card.

2. Set the ENABLE/HALT switch to HALT.

3. Place the Absolute Loader paper tape in the proper reader
(as specified by the Bootstrap Loader). The special
leader code (351) must be over the read sensors.

4. Set the Switch Register to xx7744, where xx is as
specified in Step 1 above.

5. Depress the LOAD ADDRess switch.
6. Set the ENABLE/HALT switch to ENABLE.
7. Depress the START switch.

The Absolute Loader is read into core.

8. Place the SYSLOD.SYS tape in the proper reader with blank
leader tape over the read sensors. :

CAUTION

When placing paper tapes in the reader, ensure
that blank leader tape is directly over the
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the read sensors. When the name of the
program is punched on the leader, blank
tape separates the name from meaningful
data. Exception:

Absolute Loader tape has special

leader code 351 which must be

over the read sensors.

9. Set the ENABLE/HALT switch to HALT.

10. Set the Switch Register to xx7500, where xx is as
specified in Step 1 above.

11. Depress the LOAD ADDRess switch.
12. Set the ENABLE/HALT switch to ENABLE.
13. Depress the START switch.

The SYSLOD program is read into core and halts at location 30462.
Any other halt is an error; start again at Step 8 above. (See
Section 1.7 for an explanation of SYSLOD error halts.)

The SYSLOD program is in core. Go to Section 1.2.3.

1.2.2 Loading SYSLOD from DECtape

The SYSLOD program is automatically loaded from DECtape using the
BM792-YB ROM Bootstrap Loader. (Users without the BM792-YB must load
SYSIOD from paper tape.)

1. Mount the DECtape containing SYSLOD.SYS on DECtape 0.
2, . Set the REMOTE and WRITE LOCK switches on DECtape 0.
3. Set the ENABLE/HALT switch to HALT.

4. Set the Switch Register to 173100.

5. Depress the LOAD ADDRess switch.

6. Set the ENABLE/HALT switch to ENABLE.

7. Set the Switch Register to 177344.

8. Depress the START switch.

The SYSLOD program is read into core and halts at location 30462.
Any other halt is an error; start again at Step 1 above. (See
Section 1.7 for an explanation of SYSLOD error halts.)

The SYSLOD program is in core. Go to Section 1.2.3.

1.2.3 Loading thé'DOS Monitor

There is one Monitor for the RF11l disk and one for the RC1ll disk.
However, there are two Monitors for the RK1l disk: a high-density
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(2200 BPI) and a low-density (1100 BPI) version. Ensure that the
Monitor is the one tailored for your disk.

CAUTION

Check to ensure that the disk write protection is
disabled, i.e., not on. Operation of the write
protection switch(s) is explained in the
appropriate hardware maintenance manual. For

RK systems, the cartridge must be on Unit 0.

Regardless of whether SYSLOD was loaded from paper tape or DEC-
tape, the DOS Monitor (MONLIB.SYS) can be loaded from either paper

tape or DECtape. Go to:

Section 1.2.4 for paper tape
Section 1.2.5 for DECtape

1.2.4 Loading MONLIB from Paper Tape

The DOS Monitor is on four paper tapes, labeled:

MONLIB.SYS V@@4a TAPE n OF 4

where n is the number giving the sequence in which the tapes are to

be loaded. The loading procedure follows.

1. Set Switch Register bit 0 down (to 0 position).
Set Switch Register bit 15:

down to replace the Monitor only

up to clear (zero) the entire disk, which
must be done when building on a new
(fresh) disk.

3. Place the properly numbered MONLIB.SYS tape in the reader
with blank tape directly over the read sensors.

4. Depress the CONTinue switch. The tape is read in. With
bit 15 up (to 1 position), the first MONLIB tape reads
in about 4 inches and pauses while the disk is being
cleared.

5. At the end of the tape, SYSLOD halts at location 30120.
Any other halt is an error (see Section 1.7}.

6. Repeat Steps 3, 4, and 5 for each MONLIB.SYS tape in the
sequence specified by the tape number.

Set Switch Register bit 0 up (to 1 position).
8. Depress the CONTinue switch.



The Monitor is booted into core and prints:

MONITOR VEG4A

<

Now log in as explained in Section 1.3.

1.2.5 Loading MONLIB from DECtape

WhenAloading the DOS Monitor from DECtape:

1. Mount the DECtape containing MONLIB.SYS on DECtape 0.
2, Set the REMOTE and WRITE LOCK switches on DECtape 0.
3. Set Switch Register bit 0 up (to 1 position).
4. Set Switch Register bit 15:

down to replace the Monitor only,

up to clear (zero) the entire disk, which must be
done when building on a new (fresh) disk.

5. Depress the CONTinue switch.

With bit 15 up (to 1 position), the DECtape spins and then pauses
while the disk is being cleared.

The System Loader loads the Monitor from DECtape to disk and
halts at location 30120. Any other halt is an error (see Section 1.7).

If-any paper tapes are to be loaded (Monitor patches, etc.), set

bit 0 down and follow the procedure in Section 1.2.1, Steps 3 through
8

. If no tapes are to be loaded:
6. Depress the CONTinue switch again.

The Monitor is booted into core and prints:

MONITOR u@paA

5

Now log in as explained in Section 1.3.



1.3 LOGGING IN

Log in under User Identification Code 1,1 as shown below (The

user types command sStrings in response to Monitor's . or $.):

pLou 1,1

VAlLe= eo=bau=15
Thice= wesilide
Y

Monitor responds by printing a meaningless date and time. Use the
DATE and TIME commands to enter the correct date and time. However,
if the system does not contain a KW1ll-L Real-Time Clock, the TIME

command is not necessary. For example:

You are now "on-the-air" with the DOS Monitor. System programs
should now be loaded from paper tape or DECtape to the disk.

Section 1.4 for RK1l1l or RF1ll disk
Section 1.5 for RC1l1 disk

1.4 BUILDING SYSTEM PROGRAMS ON THE RK1l OR RF1l1l DISK

The DOS system programs can be loaded on the disk from either
paper tape or DECtape.

Section 1.4.1 for paper tape
Section 1.4.2 for DECtape

1.4.1 Building from Paper Tapes on the RK11l or RF11l Disk

Briefly, the process is as follows: Run the Link-11 Overlay
Builder, LINKOB.LDA, and then the Link-11 locad module, LINK1l1l.LDA.
Use Link-11 to link PIP.OBJ into a load module on the disk where it
can be used to transfer the required system object modules from paper
tape onto the disk. The object modules can then be linked into load
modules using Link-11.

NOTES
Command strings should be typed in response to
the underlined . and § and # characters exactly
as shown below unless otherwise indicated. All
command strings are terminated with the RETURN
key.



1. Place the LINKOB.LDA tape in the reader and type:
SRUN PRt

2. Place the LINK11l.LDA tape in the reader and type:

a. 8K systems:

SGET PE:
SSAVE LINK.LDA
SBE

b. 12K to 28K systems:

SRUN PR:

Link-11 loads into core, starts automatically, and prints:

3. Place PIP.OBJ TAPE 1 OF 2 in the reader and type:

a. 8K to 16K systems:
#PIP«LDA<FR:/CC/TAIZ/ =

b. 20K to 28K systems:

#PIP«LDA<PR:/CC/TR2/ T2 TTLTL/E

CAUTION

Do not link PIP.OBJ higher than the top
of 16K, i.e., with 20K or more, use the
command string in b. above.

At end of tape, Link-11 prints:

AGR2 (63324
(3

4. Place PIP.OBJ TAPE 2 OF 2 in the reader and type:
£CO

Link-11 prints the load map (an example is shown below) and pauses:



[

RAJNSFEE APDRESS: 22404
W LI

oYy MIT: 221€12
HIGH LIMIT: 72374€7
PASS 2

ABC2 Me3322

«

5. Place PIP.OBJ TAPE 1 OF 2 in the reader and type:
2CO

Link-11 prints:

AARR 263327

6. Place PIP.OBJ TAPE 2 OF 2 in the reader and type:
SCU

PIP.OBJ is now linked into a load module, PIP.LDA, on the disk.
Link-11 prints:

7. Return to the Monitor by typing the CTRL/C key combination,
clear core with the KILL command, and RUN PIP:

Use PIP to transfer the required object modules from paper tape to
disk.

8. Place the paper tape (identified as shown in the command
strings below) in the reader and type:



FLINKOB«.OBJ<PR:/FE ’
(Not required for 8K systems)
ELINXI1.0BJ<PR:/FE

#EDIT11.0BJ<PR:/FE
#LIRR11.0BJ<PR:/FR
#PALOR.OBJ<PR:/FR

£PAL11R.0BJ<PR:/FB

#£PALSYM«0RJ<PR:/FR

9. Return to Monitor, clear core, and run Link-11:

#tC
WK1

a. 8K systems, type:

SRUN LINK

b. 12K to 28K systems, place LINKil.LDA tape in reader
and type:

$RUN PER:

Link-11 .prints:

LINK=-11 vA@sa

PASS 1
F

10. Link the required object modules to the top of available core
(except PIP.OBJ)} using the command strings shown below (use the TOP
switch to link elsewhere).

NOTE

The load maps printed by Link-11 are not shown
here since the format is similar for all links,
and the data varies with the core size of the
system and with the TOP switch when used.



fLINKOE<LIN®CE.OBJ/

tri

(Not required for

% systems)
FLINK<LINK11eUGBJ/E

LINKOB and LINK1l must always be linked to
the exact same HIGH LIMIT (see load maps).

ZECIT<ELIT11.050/%

-t
T3
pil
A

I

-t

3¢}

m

—

-
.

[n]

s}

.

~

[E8

EL

£PALOE<PALUE.OEJ/E

FPAL<PALSYY . 0RJs PAL11R«UEJ/

11. Return to Monitor, clear core, and RUN PIP:

8-
-

(L E
e

mn
byl

=UN FIP

PIF-11 V044

12. Direct PIP to list a brief directory of the files on the disk
(an example is shown below):

£/7E

Ui ns
MONLIE
LINX11.0VR
LINX .LDA
PIF  .LDA

ECIT11.0EJ
LIBR11.0RdJ

FALOB +0BJ

PAL11P.0ORJ

PALSY¥.0RJ

EDIT .LDA

LIER oLDA

FALOE «LDA

- FAl,  .LDA

13. Delete all object modules from the disk:

#%<OPJ/DE



If you plan to debug user programs using ODT-11R, PIP the tape
labeled ODT11R.OBJ from paper tape to disk:

14.

15.

16.

#0DT11R.0BJ<FR:/FE

#tC
K1

SRUN LINKOB

SEUN PALOS

Place ODT11R.0OBJ tape in reader and type:

Return to Monitor,.clear core, and RUN LINKOB and PALOB:

(Not required for 8K systems)

RUN PIP and get a full directory of the newly-built Disk

Operating System (an example is shown below):

$RUN PIP

FIF-11

#/D1

DIRECTORY DF@G:

AB-XX¥-72

MONLIB

LINK11.0UR
LINXK .LDaA
PIP «LbA
ODT11R.0EJ
PAL11R.0OVER

EDIT <LDA
LIBRR «LDA
PALCE «LDA
PAL «LbA
TOTL BLKS:

TOTL FILES:

vag4aa

5a8C

3€eC
€ad
76
a4
4ac
56
35
1¢7
€5

iagi

1e

L1511

AR=XXX-T76
AGE=XXX-T2
AR=XXX-T72
AR=-X¥X=-T2
Ar-XXX-T&
AR-XXX-T2
BH-XXX-T2
GO-XXX=-T2
AA=XX¥=-72
AA-XXX-72

<377>
<233>
< LRG>
<233>
<233>
<233>
<233>
<233>
<233>
<233>

Now run the newly-built DOS by assembling PALSYM.PAL (the source
of the PAL-11R symbol table).

17.

Return to Monitor, clear core, place the PALSYM.PAL tape in

the reader, and assemble the source as shown below:



18. Place the PALSYM.PAL tape in reader again, type CTRL/C, and

then the COntinue command:

<rc

+CO

~AGRAR ERFRORS

There is now a

The symbol table was assembled without errors.

file named PALSYM.NBJ on the disk; delete it using PIP.

19. Return to Monitor, clear core, RUN PIP, and delete PALSYM.OBJ:

tC
1

ICRES

Srdd PIE

BIP-11  urnsa
FPALSYN.OTJ/LE

A back-up system should now be created as explained in Section 1.6.



1.4.2 Building from DECtape on the RK1ll or RF11 Disk

Briefly, the process is as follows: Use PIP to transfer reguired

object modules from DECtape to disk. Use Link-11 to link the object

modules into load modules.

In the following examples an RF11 disk is assumed; with an RK1l

disk, use DKO: wherever DFO0: appears.

NOTES

Command strings should be typed in response to
the underlined . and $§ and # characters exactly
as shown below unless otherwise indicated. All
command strings are terminated with the RETURN

key.

Mount the cbject module DECtape on Unit 0 (ensure that the

1.
then load and run

REMOTE and WRITE LOCK switches are set on DT0:),
PIP.LDA from DTO:

a. 8K systems:

b. 12K to 28K systems:

S LDTA:FIF.LDA

PIP prints:

TIP-11 VZR4a

Transfer required object modules from DTO: to disk:

a. 12K to 28K systems:

EDFPI<DTOIFIP«CBI> LINKIZ« G2 LINKTITe0Ed

b. All systems:

JrPAL11ESTds MU LS DT



3. Return to Monitor by typing the CTRL/C key combination, clear
core with the KILL command, and run LINKOB.LDA and LINK1l,.LDA:

=t (G
<

-4

a. 8K systems:

b.

4. Link the required object modules to the top of available core
(except PIP.OBJ) using the command strings shown below (use the TOP

switch to link elsewhere).

NOTE

The load maps printed by Link-1l1 are not shown
here since the format is similar for all links,
and the data varies with the core size of the
system and with the TOP switch when used.

CAUTION

Do not link PIP.OBJ higher than the
top of 16K, i.e., with 20K or more,
use the command string in b. below.

a. 12K and 16K systems:

SEITeRIZe s J/CE/E

b. 20K to 28K systems:

#PIP<PIP U8B0/ CC/ T 77474/



c. All systems:

FLINKOB<LINKGE.OBJ/E
(Yot required for 8K systems)

#LINK<LINK11+0BJ/E

LINKOB and LINK1ll must always be linked to
the exact same HIGH LIMIT (see load maps).

#EDIT<FELIT11.0DJ/E

#PALOB<PALUE.UEJ/ =

FPAL<PALSYMLURJ, AL IR URd 2

5. Return to Monitor, clear core, run PIP, and delete all object

modules from the disk:

PIF-11 VGG4A
#%.0BJ/DE

6. Transfer ODT11R.OBJ and PALSYM.PAL from DTO: to disk:

#DFAs<DTZ20DT11ER«UBJs PALESY o BiL

7. Return to Monitor, clear core, and RUN LINKOB and PALOB:

£1C
oK1
ZEUN LINKGFE (Not required for 8K systems)

SRUN PFALLE
RUN PIP and get a full directory of the newly-built Disk

8.
Operating System (an example directory is shown below):



BPIP-11 Varss

j/ﬁl

v

ODT11R«0%J
FALSY¥. PAL
LINX11.CUR

vV VvV

<377
<233
<233
<233
PLLL11R0OVE <233>
FIF LA <233>
LINKOF.LD2 <£235>
LINXK «LD2 <£33>
ELIT L2 <033>
LIFE LIz <E233>
PLALCT <233>
Bl <055>
NOLS <0R5>

=1
<
|
il
Pt
- s
g
tn e
.
— e
0

Now run the newly-built DOS by assembling PALSYM.PAL (the source
of the PAL-11R symbol table).

9. Return to Monitor, clear core, RUN PAL, and assemble PALSYM.PAL
as shown below:

SEUS BAL
PAL11T  yrasa

#PLLSYM<FLALSYNMePAL

ENL

neecer ZERORS

) The symbol table was assembled without errors. There is now a
file named PALSYM.OBJ on the disk; delete it using PIP.

(=
i
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and delete

clear core,; RUN PIP,

Return to Monitor,

10.
PALSYM.OBJ and PALSYM.PAIL from the disk:

FPIP-11 Versa

#PALSYMe 0BJds PAL SYHe PEL/LE

system should now be created as explained in Section 1.6.

A back=-up
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1.5 BUILDING SYSTEM PROGRAMS ON THE RCl1l DISK

Briefly, the Link-11 load module, LINK1l.LDA, is run from DECtape
and then used to link required system object modules from DECtape to
disk. Note that DECtape is required when the RC1l1l is the only disk in
the system.

NOTES

Command strings should be typed in response to
the underlined . and § and # characters exactly
as shown below unless otherwise indicated. All
command strings are terminated with the RETURN
key.

1. Mount the object module DECtape on Unit 0 (ensure that the
REMOTE and WRITE LOCK switches are set on DT0:), then load and run
LINKOB.LDA and LINK1ll.LDA from DTO:

a. 8K systems:

SEUN LTr:LINKJF.LLA

b. 12K to 28K systems:

SEUN DT7:LINKCF.LLZ

STUN DTR:LINK1l.LiA
Link-11 loads into core, starts automatically, and prints:

LINA-11 \0orse

cge

0

2. Link the required object modules to the top of available core
(except PIP.OBJ) using the command strings shown below (use the TOP

switch to link elsewhere).

NOTE

The load maps printed by Link-11 are not shown
here since the format is similar for all links,
and the data varies with the core size of the
system and with the TOP switch when used.



CAUTION
-Donot 1linkPIP-0OBJ higherthanthe
top of 16K, i.e., with 20K or more,
use the command string in b. below.

a. 12K and 16K systems:

)

FPIPLDA<ITR:PIF.OEJ/CC/E

b. 20K to 28K systems:

FrEIPe LA TZsDIPe s/ CC/ T TTLT S =

c. All systems:

(Not required for 8K systems)
FLINK<DTCSLINK11eORJ/E

LINKOB and LINK1ll must always be linked to
the exact same HIGH LIMIT (see load maps).
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3. Return to Monitor by typing the CTRL/C key combination, clear
core with the KILL command, mount a fresh DECtape on DECtape Unit 2,
and use PIP to 2ZEro DT2: (the back-up DECtape):

s
21

a. 8K systems:

b. 12K to 28K systems:

SEUN FIF



PIP loads into core, starts automatically, and prints:

PIP-11 VUsGsA

FLT2s /78

4. Return to Monitor, clear core, run MODS, and copy SYSLOD.SYS
and MONLIB.SYS from the supplied DECtape (DT0:) to the back-up DECtape

(DT2:):

SRUN MODS

MOLS-11 Var3A
FLT2e<DTAe

5. Return to Monitor, clear core, run PIP, and copy the follow-

ing load modules onto DT2:

z1e

PES!

SFUN FIF

BIP-11  urnoe

ES

a. 8K systems:

FETR1<UTAILINASTLEL, S LTI e UEds =2

FLT2e<PIP LA, LT dxe LI

b. 12K to 28K systems:

#DTCe<uTATLLT11 e UFJds PALSY Ae FEL

FLT2:<LINKOT e LUA, PIFPeLLALINKeL LA

c. All systems:

ALTRs<ElITe LA, LIZEeLLA, Trlore Ll PALL LS, il Seli b

6. Delete the following load modules from disk:

iLINK-LDA,ELIT-LEQ:LIEfoLLA:P%L-L[é:ﬁ&l&-t-f FIFeLi4/LE



7. Return to Monitor, clear core, and run LINKOB.LDA and

PALOB.LDA:

lo |

£1C

K1
SPUN LINKOE.LDA (Not required for 8K systems)
SRUN PALOE.LD2

8. Run PIP from DT2:

SRUN DT2:PIP

PIP-11 vAazA

a. 8K systems, delete PALOB.LDA from disk:
#PALOP.LDA/DE

b. 12K to 28K systems, delete LINKOB.LDA and PALOB.LDA
from disk:

ALINKOFLTA, BALUTLLA/LE

9. List a full directory of the disk and back-up DECtape
(example directories are shown below):

E0CGAT, DT2: /D1

DIRECTORY DCn: T1,511

3A-JUL-71

MONLIE 2R4C GO=-XXX-TM <377>
LINK11.0VR 36C 32-JUL-71 <233>
PALL11R«0QVR 402C 32-JUL-71 <233>

TGTL EBRLKS: 360
TOTL FILES: 3

(directories continue on next page)



DIRECTORY DT2

3A-JUL-71

SYSLOD. SYS
MONLIBeSYS

LINKSRLEA
ODT11R.0EJ
PAL SY¥ e PAL
PIP «LLA
LINX «LDBA
ECIT «LEA2
LIBR <LLEA&
PALOB .LDA
PaL <LEA
¥MCDS .LDA
FREE BLXS:
FREE FILES:

: (1511

31C
g4
24
13
21
17
15
12
9
27

17
]

282

3A-JUL=~-71
3n-JUL-71
3= JUL-T71
37=-JuL-171
3-JUL-T71
36G-JUL=71
36=-JUL-71
an-JuL-71
3a=-JUL-"71
3e=-JUL-171
3n=-JUL=-71
3r=-JUL=-71

The PDP-11 DOS is now ready for use.
assemble PALSYM.PAL (the source of the PAL-1l1R symbol table).

<377>

<377>
<233>
<233>
<233>
<233>
<233>
<233>
<233>
<233>
<233>
<233>

Run PAL from DT2: and

10. Return to Monitor, clear core, RUN PAL, and assemble as

shown below:

| |
-
el

>
(ot

SRUN LTe:PAL

PALLIR

venasa

FPALSYM<LT2:PALSY¥.PaL

END

zoeeac EREFORS

The symbol table was assembled without errors.
file named PALSYM.OBJ on the disk;

11. Return to Monitor,

delete PALSYM.OBJ:

£1C

SRUN DT2:PIP

PIP-11

venan

There is now a

delete it using PIP.

clear core, RUN PIP from DT2:, and

#PALSYM.0BJ/LE
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1.6 CREATING A BACK-UP SYSTEM-.

A copy of the newly-built DOS can be transferred from disk to
paper tape or DECtape. This back-up system is then available to
facilitate building subsequent systems if necessary, or it can be used
to transfer a fresh copy of any system load module into core or onto
the disk.

1.6.1 On Paper Tapes

To be backed up with paper tapes, RUN PIP and transfer a copy of
any disk file (excluding MONLIB and overlay files, OVR) onto punched
paper tape. For examples:

SRUN

o

IP

PIP-11 Vroas
£PP:<ELIT.LIA

#FPPes<LIEF.LLA

and etc.

Each paper tape punched should be labeled immediately after it is
removed from the punch bin.

1.6.2 On DECtape

All files of the newly-built DOS can be transferred to a back-up
DECtape. MODS is used to copy SYSLOD and MONLIB from DECtape to DEC-
tape, and PIP is used to copy source, object, load, and overlay files.

1. Dial a DECtape transport to Unit 2. .

2. Mount a fresh DECtape on DT2:.

3. Set the REMOTE and WRITE ENABLE switches on DT2:.

4. RUN PIP.

5. ZEro DT2: using PIP.

6. RUN MODS.

7. Copy SYSLOD.SYS and MONLIB.SYS onto DT2: using MODS.
8. RUN PIP.

9. Copy all or any disk file onto DT2: using PIP.



The printout might appear as shown below when transferring all
disk files and SYSLOD and MONLIB onto DT2:

SFUN PIP

CETEe<* e Lils e s s Fatiiy e LT/

1.7 RECOVERING FROM SYSTEM HALTS

1.7.1 SYSLOD Error Halts

When a system loading error is detected, the SYSLOD program halts
at the address shown in the console ADDRESS REGISTER with a display in
the DATA register. The halts can be interpreted as follows:

Halt DATA
Address Display
30222 2 Input data error.
File open error (possibly a
wrong tape was mounted).
4 Load tape format error.
31570 (RK1ll high) Read error occurred in trying
31624 (RK1ll low) to read the Monitor into core
31620 (RF1l1l) from disk.

31600 (RC11)

Generally, when an error halt occurs the program must be reloaded.
However, in the case of mounting the wrong tape (DATA=3), mount the
correct tape (with MONLIB, start over with the first tape) and press
the CONTinue switch twice--loading should resume correctly; otherwise,
reload SYSLOD.SYS.
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1.7.2 Halts While Linking

When the linking process is interrupted by a system error (Snnn),
the cause is often due to:

1. The filename already exists on the directory. The user can.
use PIP to either specify a different filename in the command
string or remove the filename from the directory with the
UNlock and DElete commands, and then link again.

2. A bad read. The user can use PIP to UNlock and DElete the
filename from the directory, and then link again.

Note that Link-11 enters the filename in the directory and then
attempts to link the module.

1.7.3 Fatal Error Halts

When a fatal error message (Fnnn) is printed the system program
is suspended. In most cases the BEgin command will restart the sys-
tem program. If this fails, type CTRL/C followed by the KILL command
and then restart the system prcgram with the RUN command.

When the keyboard is locked, restart the Monitor as explained in
Section 1.8.2.

1.8 RESTARTING THE MONITOR

1.8.1 From Keyboard

The user can, at any time, restart the Monitor with the FInish
command. For example, when a programming session is concluded with
the FI command, the Monitor is automatically restarted for another
session. Unless the last character on the teleprinter is a §, the

KILL command should precede the FI command. Printout might be:

-

r
IvEe=- 16:42:804

= |in

MOVITOR  Lansa

<

The user should then log in (see Section 1.3) under his UIC and
issue the desired Monitor command. This type of restart does not

alter file directories, date, or the time clock.
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1.8.2 From Disk or DECtape

The BM792-YB ROM Bootstrap Loader can be used at any time to load
a fresh copy of the Monitor into core from disk or DECtape. (Users
without the BM792-YB must load SYSLOD from paper tape,-as explained
in Section 1.2.1.)

1. Set the Switch Register to 173100.
2. Set the ENABLE/HALT switch to HALT.
3. Depress the LOAD ADDRess switch.

4. BSet the Switch Register to:

177406 for RK1ll systems
177462 for RF11l systems
177450 for RC1l1l systems

5. Set the ENABLE/HALT switch to ENABLE.
6. Depress the START switch.

A fresh copy of the Monitor is booted into core and prints:

MONITO® VAmaz

<

Log in with the appropriate UIC. This type of restart does not alter

file directories; date and time must, however, be re-entered.

A fresh copy of the Monitor can be booted into core from DECtape

as explained from Section 1.2.2 onward.
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CHAPTER 2

~“PROGRAMMING NOTES AND CAUTIONS™

2.1. DOS MONITOR, V@g4a

2.1.1 Programming Notes

1. The Monitor expects to be able to write on any part
of a disk surface, therefore, the write protection
must be disabled. 1In particular, the user should be
careful to ensure that the appropriate switches are
correctly set at times when there is no resident Moni-
tor in core to produce the proper error diagnosis
(i.e., during SYSLOD or a Monitor pboot). Otherwise
the system will not operate.

2. If it is desired to copy a DECtape containing SYSLOD,
it is necessary to use either a block-by-block DECtape
copy program or the MODS program (see Chapter 3). The
nature of the SYSLOD file does not allow its being
copied by PIP, i.e., it is a position-dependent con-
tiguous file.

3. When the attention message A@@2 is printed by the
‘Monitor because of a DECtape not ready situation, it
is safe to dial the DECtape (by rotating the thumb switch)
to the proper drive number; unless the faulting request
is OPENO, and the message is due to the requested drive
being in WRITE LOCK status, and you wish to dial another
transport to the drive number currently requested. 1In
this one instance the directory of the DECtape has al-
ready been read by the Monitor and the Monitor is unaware
that the dialing took place. Therefore, the directory of
the latter tape will be garbled.

4. If CTRL/C is typed immediately following the RETURN key,
the Monitor will echo the + C and hang -- a Monitor re-
start is _required. _A very slight hesitation (blink your
eyes) after typing the RETURN key is all that is neces-

sary to circumvent this problem.
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It is legal to type a command to the Monitor at any
time. However, if you are giving a command to the
Monitor when it detects a situation requiring a di-
agnostic message (e.g., an OPEN failure in a running
program while you are typing CTRL/C TI), a conflict
for the swap buffer will result which causes the
Monitor to hang. If this happens, a Monitor restart
is required.

The use of the BEGIN command after a program failure
requires some care. As far as possible the Monitor

tries to clean up for the user by closing any input

files currently open fdr input and deleting any files not
yet completely created. The Monitor employs its own methods
for doing this rather than using normal file-structured
operations, because these operations would attempt to
write to the relevant device data stored in core which
must be suspect following the program crash. In parti-
cular, no attempt is made to change bit maps as perma-
nently recorded. This can mean that on disks which

use several bit maps to cover their surface, some blocks
allocated to the files being deleted will not be released
for further use, even though the files themselves have
been removed. A series of crashes can thus lead to the
disk being filled, although other evidence appears to
contradict this. The user should therefore consider
whether he should chance disk-corruption and use KILL
rather than BEGIN and then delete the incomplete files
with PIP. It also follows that if the automatic dele-
tion effected by BEGIN could lose irrecoverable data

to the user, he should again KILL after a crash.

If the system crashes to the extent that rebooting

the Monitor from scratch is the only recourse, the

user must be aware that when a file is opened for cre-
ation, its initial directory entry is made immediately.
However, it is only when the file is closed that all the
blocks allocated to it are permanently recorded as such.
Because of the crash, the file may not be closed; some
blocks given to it will still remain free and might be
used for some other purpose. Nevertheless, the initial

directory entry still exists and the only way to remove



it is by deletion, which includes release of all
blocks associated with the file. If the deletion
—~is not done immediately after the crash and before
any other operations are carried out, it is possible
that disk-corruption can ensue. It can be avoided
only by the user doing the necessary clean-up as

soon as convenient.

The Monitor includes drivers for RF1l1l, RK1ll, and

RC1l1 disks, and the CRl1l card reader, as well as

those available in earlier versions. The RF1ll and

Réll Drivers are quite straightforward. The RK11l
Driver expects all its associated units to be set

up for high-density usage, éxcept when the resident
system device is the low-density cartridge. The CRI1l
Driver is suitable for reading only ASCII cards, though
these may originate from either 026 or 029 punches; and
the user has the option of requesting suppression of
columns 73-80 and trailing blanks in preceding columns.

However, the sources for both these drivers
(which are available from DEC's Program Library)
contain conditional assembly features to alter
their usage if required. The Monitor also contains
the necessary links for the driver for MT1l Magnetic
‘Tape which will be available shortly.

Another edition of the DOS Monitor Programmer's
Handbook (DEC-11-MWDB-D) is available. The user's
attention is drawn particularly to the changes
listed below:

a. Change in SPECIAL FUNCTIONS CALL

b. Extension of MODIFY command

c. Intrcduction of new code under EMT 41 for
requesting System Device Name

d. Differentiation between ASCII and Binary
in TRAN call

e. Invalid code error in EMT 42

10. This release of the Monitor has the following discrepancies
with the DOS Monitor Programmer's Handbook as published:

a. No files are deleted on FInish, regard-
less of their protection codes



11.

12.

b. M™acro calling for Monitor operations is
not yet possible. The user must instead
directly expand the sequences required
in basic assembly language.

c. The only valid device accepted by console
DUmp command is the line printer (LP:).

By its nature a dataset, other than one being up-
dated, can supply input or accept output but not
both simultaneously. Therefore, it is not possible
to issue READ and WRITE commands to the same dataset
at any one time and obtain meaningful results.
Because a device, such as paper tape reader or
punch, normally forces uni-directional requests or
because the device is treated as file-structured,
an appropriate OPEN command must be issued and this
forces the direction. The Monitor provides the
necessary checks in these cases. However, it does
not presently protect the user of the Teletype,
which is bidirectional and not file-structured.
READ and WRITE on the same dataset will be accepted
but will then cause invalid operations. The user
must exercise caution by making two datasets
available or, if the same dataset is used,
logically changing the direction by : OPEN,

READ, CLOSE, OPEN, WRITE, CLOSE.

The following bugs are currently known to exist in this
version of DOS Monitor (V@@g4A).

a. When the system disk is RK1l1l, an attempt to access
a disk block outside the range of the disk surfage
(i.e., greater than 4800 on a high-density cartridge
or 2400 on a low one) will cause the system to hang.
If this should occur, reboot the Monitor.

b. 1If more than one output file is concurrently opened
on an RK1l disk on any unit other than 0, it is highly
likely that that disk's directory structure will be
corrupted when the files are closed. Eor the present,
users should restrict their usage of disks on these
units to one output file at a time. ‘

c. Occassionally it has been found that transferring
card files to DECtape under PIP, where the blank supp
suppress oftion for cards is exercised, can cause
garbage data to be added to the end of the output
file. Until this problem is rectified, the user
can remove the garbage via the Editor.



2.1.2 Reserved Filename Extensions

The filename extension is a convenient means of storing information
about the attributes of a file. DEC reserves the following extensions
for use by DEC-supplied PDP-11 system programs. BAdditional extensions

may be pre-empted for our use as the need arises.

TABLE 2-1

Reserved Filename Extensions

Extension Attribute
ALG * ALGOL source file
BAS BASIC source file
BAK ** Backup file
BLI *% BLISS source file
CBL * COBOL source file
CMD Command file
CRF Input to cross-referencing program
DAT *x DATA file for FORTRAN job
DDT Reserved for DDT
FTN *x FORTRAN source file
FCL * FOCAL source list
LBO *% Library of object modules (other types
of libraries may also be implemented)
LDA % Load module, Absclute
LDR *% Load module, Relocatable
LOG ** Logging file
LSP * LISP source file
LST k& Listing file
MAC MACRO assembler source file
MAP ** MAP file
MFD Master file directory
OBJ *% Object module
OPR *% - Program generation information
OVR Overlay
PAL *x PAL assembler source file
PL1 * PL/I source file
RNO *% Input for RUN-OFF program
RPG * RPG source file
SNO * SNOBOL source file
SPC *x SPEC format text
SYM File of symbols
SYS System management
TMP *% Temporary scratch file
UFD User file directory
* Just in case we ever need them.
*% Used now or in the very near future

Unstarred items may be used in the near future. No
definite plans.

2.1.3 System Use of UIC's

The UIC is composed of two 8-bit fields and is represented as two 3-
digit octal numbers whose values are less than or equal to 377. Thus,
{2,316] is a legal UIC. The first field is referred to as the project

number; the second field is the programmer number.
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The following UIC's are reserved for use with DEC software. In-
stallations should not use these UIC's for any purpose other than those
purposes stated in DEC documentation.

Project numbers: g-17 and 377
Programmer numbers: g-17 and 377

Thus, the following are among those reserved:

[2,21p] [1,1] (8,81
[17,377] [4,17] [4,15]

2.1.4 Device Names in Radix-5§

The Radix-5¢ values for device names which appear on Monitor diagnos-
tic message printouts are as follows:

Device Radix~-5@ Value (Base 8)
DF 14769
DK 15279
DC 14578
KB 4242p
PR 63328
PP 63200
LP 46608
DT legag
MT 52148
CR 12628
PT 63448



2.2 PAL 11R ASSEMBLER V@@5A

2+-2.1 Programming Notes

The symbol table capacity of PAL-11R VA@5A running under the Disk Op-

erating System and utilizing overlays varies as a function of the I/0

devices involved in the assembly. This is extremely relevant for 8K

of core memory configurations.

At assembly time, 5497 decimal words are always occupied by the

following items:

Resident PAL-11R 3249
Permanent Symbol Table 336
PAL-11R's stack 19g*
Absolute loader 98
Unnamed .CSECT entry 4
User Current Location "." symbol 4
Resident DOS (RF1ll Disk) 1746%*%*
: 5497

In addition to this figure, consider the non-resident requirements of
DOS which consist of the buffers and drivers needed for the assembly
and 2561ﬂ words for the .OPEN processor.

The Assembler allows for:

two input devices (files)
three output devices (files)
i.e., binary
listing
symbol table
and the command output device.

The command output device and buffer is always required and occupies
a total of 566 decimal words.

5497
+564¢
6457

*The Assembler will decrease its stack size in favor of symbol table
entries. If the symbol table requirements are still too large, the
assembly will be aborted with the F@@l (STACK OVERFLOW) DOS error mes-
sage.

**Tf the system device is RK11l, this figure increases by 144 words.
If the system device is RC1l1l, this figure decreases by 7 worég.
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Periodically during every pass of the assembly, the .OPEN processor
will be needed; thus, for symbol table purposes it can be considered
as a permanent requirement. "

60457
4256
6313

The input file or files is required for the duration of an assembly.
The medium chosen for input directly affects symbol table storage
space, e.g.,

Buffer Size per File Driver Size
RF11l or RC1ll Disk 96 decimal words system device included
in resident DOS
RK11l Disk 288 decimal words
DECtape 288 decimal words 165 decimal words

The user saves 357 decimal words if his input file resides on the RK
or RC disk rather than on DECtape. Thus, PIPing the sources from DEC-
tape to disk prior to assembly increases symbol table storage by 89
entries (4 words per symbol).

The output files areonly required during their respective assembly
passes; that is,

symbol table - end of pass 1
listing - pass 2
binary - pass 2

Choice of output medium has the same benefits here and, additionally,
the user can "string out" the non-resident needs by specifying via
the PASS command string option that the listing be output during pass
3.

Three examples, one worst case and the other two considerably

better, will illustrate the above-mentioned facts:

EXAMPLE #1 (Worst case):

#DT1:TEST.OBJ,DT2:TEST.LST,DT2:TEST.SYMKDT3 : TEST . PAL
288 288 288%* 165+288

1429+6313 = 7342 leaving room for 211 user symbols
or .CSECT names in 8K of core.

*The binary file in pass 2 would use the same space required hy the
symbol table file at the end of pass 1.
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EXAMPLE #2:
~Note that when a device is not specified in the command string,

the system device is taken as the default. Assuming the system device
is RF or RC disk:

f_TET.ST
96

288+6313 = 6641 leaving room for 397 user symbols or
.CSECT names in 8K of core.

.OBJ,TEST.LST,TEST . SYMKTEST.PAL

g6 96 S6é

The listing and symbol table files can later be PIPed from disk to a
hard copy device such as the line printer, teleprinter, paper tape
punch, etc.

EXAMPLE #3:
#TEST.OBJ,TEST.LST/PASS :3 ,TES?: smwgs%. PAL
96 96 96* 96

The PASS:3 switch makes the binary and listing outputs occur during
separate passes; thus, they share output buffers and effectively in-
crease symbol table capacity by 96 words or 24 symbols. The total
capacity is now 421 symbols.

The user should always be aware of his symbol table needs rela-
tive to what his hardware configuration can provide. If he does
this, he can segment programs that willexceed the limits, assemble
them separately, and link the object modules with Link-11.

2.2.1.1 Running the Overlay Builder (PALOB.LDA) —-- The overlay builder
creates the file of overlays via logical data set name OVR which has
the default file specifier:

sysdev:PALL1R.OVR[LOGIN UIC]<233)>

It is recommended that the creation of the file of oVerlays be accomp-
lished either while
1. logged in under [1,1]

*The binary file in pass 2 would use the same space required by the
symbol table file at the end of pass 1. A UIC specification is required
if PALOB.LDA is under a UIC other than the LOGIN UIC.
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or

2. with the Monitor ASSIGN command overriding the LOGIN
UIC, e.g.:

+AS sysdev:PAL11R.OVR[1,1],0VR

In either of the above environments, the overlay builder can be exe-

cuted, e.g.:

+RUN sysdev:PALOB.LDA*
and will create the file of overlays, PAL1lR.OVR, on the system disk
with a UIC of [1,1] and then will exit to the Monitor which is indi-

cated by the output of the "$".

Transfer the Assembler from DECtape to the Monitor disk area with
PIP.

$PAL[1,1]<DT@:PAL11R.LDA**

2.2.1.2 Running the Assembler -- The Assembler can now be executed

via the Monitor command RUN:
. RUN PAL

it will search for its overlays first under the file specifier
sysdev:PAL11R.OVR[LOGIN UIC]

and, if not found, then under
sysdev:PAL11R.OVRI[1,1]

A typical command to PAL-11R to assemble the source of PALSYM
that exists on DECtape with the file name PALSYM.PAL would be:

#PALSYM.OBJ,LP:, LP:<DT@:PALSYM

!

object 1listing Symbol Table Source
module to Line to Line from
output Printer Printer DT

*A UIC specification is required if PALOB.LDA is under a UIC other
than the LOGIN UIC.

**A UIC specification will be required if PAL11R.LDA is under a UIC
other than the LOGIN UIC.
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If the source was on paper tape, the command would read:

4£EALSYM.OBJ,LP:,LP:<PR >

source from
paper tape
reader

The Monitor informs the user when to load the reader with the tape by

typing

Ag@2 63328
$

on the command output &vice. A@F2 denotes device not ready; 63329

is PR (paper tape reader) in Radix-5@ notation.

When the tape is ready, the user types the Monitor command

COntinue.

The end of an assembly pass is indicated by END being printed on

the command output device.

The end of an assembly is indicated by "#" (the command string

request character) being printed on the command output device

2.2.1.3 Overlays on DECtape

Note that DECtape can be utilized as the overlay device. All that is

required to accomplish this is:

1. Make the desired file specifier change prior to running
PALOB.LDA
<AS DTZ:PALL1R.QVRI[1,1],0VR
-RUN DT@:PALOB.LDA

2. Make the same file specifier change prior to running
PAL
.AS DT@:PALI11R.OVR[1,1],0VR
.RUN PAL

2.2.2 Cautions

1. If no extension is specified for an input file, the As-
sembler will first search for a file using the default
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extension "PAL". If this file is not present, the
Assembler will then search for a file with a null

extension. Both files being absent would result i
a fatal Monitor error. ‘

Macros for the DOS EMT's are not implemented. The
user must type the expanded form.

@A (Rf)
A (RAY+
2A- (RE)

are all accepted by the Assembler as valid represent-
ations of the indexed deferred addressing mode @GA(RZ).
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2.3 EDIT~1l TEXT EDITOR V3g2A

2 1 ! P];Qg]?amjng thte%
1. Use of PT: and KB: —-- When using KB: for input, com-

mands to Edit-11 which read text into the buffer re-
guire that the user manually supply the end-of-page or
end-of-data flags. The procedure is as follows:

( ) denotes the RETURN key):

a. To end a Read command from KB: the user
should type CTRL/C followed by

END

followed by the RETURN and LINE FEED keys
in that order.

b. To end an EXit command from KB: the user
should type CTRL/C followed by

END

followed by the RETURN and LINE FEED keys in
that order.

c. When using PT: for input, the procedure is:

(1), Put paper tape in reader and move
switch to START.

(2) Start Edit-11 and type command string.

(3) Edit-11 will open the primary output
file, read a few characters, then print
an * to signal its readiness for a
command.

(4) Leave the reader on. Edit-11 will read
tape when commanded to do so.

(5] When the end-of-tape is reached during
a read operation, signal so by typing CTRL/C
followed by

END PT

followed by the RETURN and LINE FEED keys
in that order.

(3) When Edit-1l finishes punching leader,
it pauses and waits for the punch to
be turned off. When you have done so,
pressing the LINE FEED key will resume
Edit-11 operation.

(4) From this point on, Edit-11 will pause

before and after every output command
to allow yru to turn the punch on and
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2.3.2

1.

off. Pressing the LINE FEED key will
cause it to continue.

d. When using PT: for output, the procedure is:

(1) With punch off, start Edit-11 and type
command string.

(2) When Edit-1l1 opens the punch for output,
' it will begin outputting nulls to the
teleprinter. Turn on the punch.

Monitor A Errors -- If at any time during the editing pro-

cess, or during the initialization, an A@g@2 error is re-
ceived from the Monitor, the user is required to take ac-
tion to ready a device. Common causes are specifying PR:
when there is no tape in the reader or specifying the wrong
DECtape drive. Correct the problem, then type:

CO
followed by the RETURN key. Edit-11l will continue.

PT: Versus DF: -- If the wer plans to do a lot of paper

tape editing, he can often save a lot of time by using
the disk to store edited versions of files. Edit from
PT: to DF: then do editing from disk to disk. When
satisfied, PIP the good file back to paper tape.

Use of Subsidiary Output -- As mentioned in the Edit-11

manual, use of a fast output device such as LP: for list-
ing text via the EW command will greatly increase edit-
ing turn-around time. Use the L command sparingly and

the printer often.

Cautions

If Edit-1l encounters an invalid Open because of a file
already existing, it does not recover. Rather, an F@l2
Monitor error will be printed on the teleprinter, and

it is necessary to restart the Editor with CTRL/C and BEgin.

The F and T commands presently provide for outputting
only in the primary output device. To provide a Form
Feed on the scondary output file, the Form Feed char-
acter mustl® inserted into the page buffer by the
user. There is also presently no means of punching

trailer on the secondary output device.
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2.4 O0DI-11R DEBUGGING PROGRAM V@g2a

2.4.1 Caution

A problem exists in version V@@2A and previous versions with regard to
the saving of breakpoints at ODT's three entry points (OD K; OD R; OD).
There are two substantially different ways that ODT can be entered:

1. ODT was used to set breakpoints in a program and the
program crashed when it was given control by CDT. In
this case, the Monitor will have control and the user
will have typed:

OD K
or the user will have manually restarted ODT.*

2. Any other entry to ODT (via Monitor commands such as

RV, BE, OD; or because a breakpoint occurred).

V@@2A does not distinguish between these cases. Consequently, when
ODT saves breakpoints and mestores user instructions to their previous
values, it will restore memory correctly in case 1 , but will move
an octal @@@P@3 into locations on which breakpoints have been set in
case 2. This will be fixed in a subsequent release of ODT.

Until then, avoid exiting from ODT to the Monitor with break-
points set in the program if ODT is to be re-entered. For example:

when patching and saving prior to debugging:

$GE prog

$0D

ODT11lR V@g2A
* (make patches here)

$SA
30D K (reenter ODT, preserve re-
location registers)
EEnnnnnn (Set breakpoints here)
. (Debug - if crash occurs,
: exit OD K)
. (make additional patches)
$iB (clear breakpoints)
*C
ssa (save includes ODT)
30D K
BEnnnnnn (reeriter ODT)
: (continue using ODT)

*ODT's three starting addresses are at ODT's base +l728(0D), 1748(OD R),
and 1768(0D K).
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2.5 PIP FILE UTILITY PACKAGE, V@g4A

2.5.1

2.5.2

Programming Notes

The /CO feature has a number of restrictions which will
be fixed in the next version. Use of the asterisk
feature with the /CO switch in a merge operation only
obtains the first of the asterisk specified files. No
error message is given.

There is space for only 15 different UIC's on the RF1l1
disk system.

Cautions

To transfer ASCII cards from the card reader to disk or
DECtape, the /FA switch must be used.

If the user attempts to transfer a series of files (such
as with the * command) in which one has a protection code
that does not allow transfer, a fatal Monitor error will
result and successive files designated for transfer in

that command string will not be transferred.
CTRL/C RE does not yet work. Use CTRL/C BE.

If a file appears on disk or DECtape with a name not
acceptable to the CSI, it must be deleted using the *
feature. For example:

ABC. A (2 spaces in extension)
is not acceptable and should be deleted.

ABC. */DE ’
The above works unless the file is locked; in which case
it must be deleted using SYSLOD, as the * feature has not
yet been implemented for UNLOCK-

The * feature is not implemented for the RENAME and
UNLOCK switches.

When transferring files, the * cannot be specified in
the output field of the command string; it will create
a file with the extension (space)AB, and no error

message 1is given.



To copy files from one device to another using

the *, the * must be in the input field of the com-
-mand string. For example:
devl:<dev2:*.*

or

devl:<dev2:* PAL



2.6. LINK-1ll LINKER Vgg5a

2.6.1 Programming Notes

The whole Linker resides in core while it is linking. Neither the in-
put files nor the output file are ever "in core" in their entirety.

In pass one, the Linker reads the input files one buffer at a time

and extracts the global symbols from them. These symbols are kept in
core in the global symbol table for the whole duration of the linking
and relocating process. In pass two, the input files are read again,
one buffer at a time. (The output file will need to be loaded into core

subsequently by a system loader.)

The mermory map as shown below represents core while Link-11 is
in control:

Last Location of Core ABSOLUTE LOADER

LINK-11

GLOBAL
SYMBOL
TABLE

First Location of Core DOS

To utilize all possible core space or additional symbol table space,
use the delivered load module of Link-11 (LINK11l.LDA) to relocate the
object module of Link-11 (LINK11.0BJ) as high in core as possible.

1. If a top or bottom was specified once, then at each
successive linking-relocating task if a top or bot-
tom is not specified, the one formerly specified
will still be in effect (and not the default assump-
tion).

2. No switch can appear alone by itself in an input
specification (i.e., ,/U, and ,/E are illegal;
;dev:filname.ext/U, and def:filname.ext/E are
legal).

3. There are several ways to link ODT11R.
a. dev:outfil.ext,mapdev:<dev:test,dev:0DT11R.0BJ/OD/E

(The OD switch is set)
allows the Monitor command BE to start the test
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program, OD to start ODT (assuming in all cases
that the Monitor command GET OUTFIL.EXT precedes).

b. dev:outfil.ext,mapdev:cdev:0DT11R.0OBJ.dev:test/E

(no OD switch)
allows BE to begin ODT. OD will have no effect.

c. dev:outfil.ext,mapdev:<dev:ODT11R.0OBJ/E
allows ODT to be run by itself with the BE command.

When using the /OD switch:

default device -- as usual, disk
default file name -- ODT

default extension -- as usual, OBJ
secondary UIC -- 1,1

If ODT.OBJ is on either the system or user disk
area, the input file specification for ODT in the
CSI reduces to:

/0D
For example:
<DT1:PROG, /0D

when the device for ODT is DTl. /OD, cannot be the first

input file specification. However, the following is valid:

sysdev:0DT[1,1]/0D,

a. When creating object modules by PAL-11R or
when transferring object modules by PIP, al-
ways specify in the output file specification
a file extension in order to be able to 1link
it with Link-11, which assumes extension .0OBJ

when none is specified.

b. Always specify a file extension for the output
file of Link-11; specify the same file exten-
sion when issuing the Monitor commands RUN or
GET.

If a WRITE error occurs, the dev:filnam.ext part

of the error message is not printed.
The Linker will not link libraries from paper tape.
The /0D and /TR switches are mutﬁally exclusive.

If the user has a library which contains backward ref-
erences, put the library file into the command
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string to the Linker repeatedly until all ref-
erences are satisfied. For example, given the
four object modules:

PA, PB, PC, PD

Object Module PA:

.TITLE PA
.GLOBL B
.END

Object Module PB:

.TITLE PB

.GLOBL B,C
B:l

.END

Object Module PC:

.TITLE PC

.GLOBL C
C:1

.END

Object Module PD:

.TITLE PD
.END

where PA references PB,and PB references PC.

If we create three files F1.0BJ, F2.0BJ, and
F3.0BJ where:

(a) file F1.0BJ contains object module PA,

(b) file F2.0BJ contains a library in which
PB is first and PC is second, and

(c) file F3.0BJ contains object module PD

then the four programs can be linked with the
following command strings:

#0OUT ,MAP<F1,F2/L/U

There were no undefined references left, so con-
clude the linking process by typing the command

string:
#F3/E

If file F2.0BJ contains a library in which object
module PC is first and PB is second, then after the
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command string:
iQUT,MAP F1/F2/L/U
the following message will be printed:

UNDEFINED REFERENCES
B

Now issue the second command string:
$F2/L/U/

There will be no more undefined references left
this time, so the linking process can be concluded
by typing the third (final) command string:

#F3/E

The four linking modes are shown in Table 2-2.
TABLE 2-2

LINK MODES

Function Performed by Linker

Generate Generate Report

Format Load Module Load Map Errors
output,<map inputs yes yes yes
output¢inputs yes no yes
,Mmap<inputs no yes yes
<inputs no no ‘ yes

2.6.2 Cautions

If the user means to type:

PP:,LP:{PR:/E
but accidentally types:
PP:,LP{PR:/E

the load map (an ASCII file) will be punched on the paper tape before
the load module (a binary file). The Linker will not detect the error-
since the erroneous string is a legal one, thus the load module cannot
be loaded (since there is an ASCII file in front of it).

There is a fair amount of blank tape between the load map
and the load module, so either separate them or relink the task.



Files will be linked to.the top of available core unless the Top
(/T) or Bottom (/B) switch is used to specify a different area in core.
PIP, however, must not be linked higher than the top of 16K. Therefore,
with systems of 20K or more, the Top switch must be specified in the
command string, i.e., /T:778¢8.

LINK-11l will malfunctionvhen a blank field appears for the map
specification. For example:

#LOAD.MOD ,{ OBJ . MOD/E

The lack of an output device specification causes DOS to print an ap-
ropriate message and halt.

The following command strings will be serviced properly:

#LOAD. MODEOBJ . MOD/E

$#LOAD.MOD, LP :{0BJ . MOD/E

In the first case no map is required; in the second case the

line printer is specified as the map printing device.

2.7 LIBR-11 LIBRARIAN V@g@2A

2.7.1 Programming Notes

1. ACreating a library requires an output library speci-
fication and the input files to be placed in the
library. The input files must be preceded by a
comma, so they are not considered to be input libraries.

Listing the newly created library is optional.

2. To update a library, both output and input library
specifications are reguired, along with object
modules or input files. Updating includes dele-
tion of object modules, insertion of object modules,
and replacing of one or more object modules. Listing
the updated library is optional.

3. To list the contents of a library only reguires a
listing file specification and an input library
specification. The listing file specification must
be preceded by a comma, so that it is not interpreted
as an output library.
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CHAPTER 3

3.1 INTRODUCTION

The Monitor within the PDP-11 Disk Operating System (DOS} is basically
a series of individual program modules, each of which can satisfy

some requirement of a user program or of an operator request from

the console keyboard. The appropriate module is normally brought

intoc the computer memory only when needed. Otherwise, it resides
within a library (MONLIB) on the system disk and for speed of loading
it must be stored as a core image.

It is the function of the System Loader (SYSLOD), generally, to
prepare the system disk for DOS usage and, in particular, to
establish MONLIB in the required form. It accomplishes the latter by
converting the Monitor modules from the load format produced by
PAL-11R Assembler and Link-11 Linker processes. If the modules are
linked to paper tape, they can be fed directly to SYSLOD in a speci-
fied order via the PCll Reader. SYSLOD, however, is also prepared
to accept as input a DECtape file, MONLIB.SYS, which contains the

load-format modules already strung together in the required sequence.

The Monitor DECtape Setup and Update Program (MODS) provides a
means whereby the user can prepare this DECtape file and later main-
tain it, should existing modules need to be replaced or new ones be
added. Moreover, the ROM Bootstrap, stipulated as a basic element of
any DOS-supplied configuration to enable automatic Monitor startup
from disk, can also be used with DECtape. MODS, therefore, stores
SYSLOD itself on the same tape as MONLIB.SYS as a core image readily
accessible by the Bootstrap. The basic format of the tape thus
produced uses facilities outside those provided by the standard file
structure operations of DOS. It cannot, as a result, be copied by
the usual means, PIP-11 (although once prepared it can thereafter be
used to store other files in the normal way). Instead, MODS can be
used to copy the basic system tape content to another tape.

3.1.1 oOperating Configuration

The MODS program is designed to operate under DOS. It can be run on
any configuration which will support DOS, provided that DECtape is
included. For ease of operation, however, a PCll Reader is also
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recommended. The ASR-33 Teletype as the sole means of paper tape
input is time-consuming and imposes other restrictions which will be
discussed later.

3.1.2 oQutline of This Chapter

This Chapter is intended to show how MODS may be used. Section 3.2
gives a general description of the program and Section 3.3 details
its operating instructions.

It is assumed that the user is already familiar with the general
principles of DOS as described in the Programmer's Handbook

(DEC-11~-MWDA-D) .

3.2 GENERAL DESCRIPTION

3.2.1 Command Input

A command string entered through the console keyboard directs the MODS
program to operate in one of two modes and at the same time indicates
the relevant devices to be used.

a. Setup .-- A new DECtape is prepared to contain SYSLOD and
MONLIB.SYS by transferring both from the same
source, either DECtape or paper tape(s); or by
copying MONLIB.SYS from another DECtape and
inserting a new SYSLOD from paper tape.

b. Updaﬁe -- The new DECtape is a copy of SYSLOD from another
DECtape and MONLIB.SYS is also a copy but, in
this case, possibly modified by new module

versions entered from paper tape.

The command strings to accomplish this are shown in detail in
section 3.3. In general, since MODS uses the DOS Monitor Command
String Interpreter (CSI) to analyze the user's input, they follow the

format prescribed for that routine.

MODS checks the validity of the user's specification and, if any
error is encountered, an appropriate message is printed at the con-
sole teleprinter and the user is requested to enter a new string.

MODS .also confirms, where SYSLOD is to be copied from another DECtape,
that it is, in fact, available on that tape. If not, a Monitor fatal
error message results and the user must begin MODS anew.



3.2.2 Basic Preparation

The first step in the preparation of the new DECtape for either mode

of operation is to establish a basic file-structure upon it. Basically
this requires the writing of appropriate information in Blocks 100-101
(Master File Directory), Blocks 102-103 (User File Directory), and
Block 104 (Master Bit Map). In addition, Blocks 70-77 are cleared

in readiness for later usage as storage for individual File Bit Maps.

While providing this basic layout, MODS also reserves two con-
tiguous areas on the new tape and enters appropriate identifying file
information in the UFD:

a. Blocks 0-37 will be used to store the core image of
SYSLOD (covering memory locations 0-36776)
and its Loader called by the ROM Bootstrap.

b. Blocks 320-1077
are set up as a dummy file to force the

allocation of blocks to MONLIB.SYS to be
at the forward end of the tape only.

At the same time, MODS initiates the filling of its internal buffers
with any data to be entered from paper tape.

3.2.3 Transfer of SYSLOD

In either mode, SYSLOD can be copied from another DECtape by merely
transferring Blocks 0-37 from that tape to the new tape. This is
speedily done by moving alternate sets of four blocks in two tape

travel directions.

The paper tape SYSLOD is in the load format output by the Link-11
Linker. It must be preceded by a special resident version of DOS
Monitor in similar load format. (The DEC Program Library supplies
both routines on the same tape.) This format must be appropriately
converted into the core image required. Moreover, in order that this
image can be accessible via the ROM Bootstrap, an appropriate loader
must be provided.

- Therefore, MODS first moves into Block "0 the required loader from
a copy stored within itself. It then checks that the paper tape being
entered does, indeed, contain the special Monitor version and, if so

converts the input into its core image starting at Block 1 on the tape
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and continuing across contiguous blocks, two at a time. When the end.
of this routine is encountered, MODS expects the entry of SYSLOD itself
and checks for this. If satisfied, the similar core image on the tape
is prepared with blocks corresponding to any unused intervening core
space first being cleared. MODS also establishes an appropriate link
between the two routines within the image.

During this entire transfer process, errors arising either be-
cause the tapes entered are not those expected or are not in the
correct format or through general read failure are reported to the
user by an appropriate message at the printer and a new start must be
made.

3.2.4 MONLIB.SYS Entry (Setup Mode)

When stored on the DECtape, MONLIB.SYS is a normal linked file within
the DOS file-structure scheme. To copy from one DECtape to another
is a relatively straightforward operation, provided that the input
tape specified by the user does, in fact, contain the requisite copy.
Because of the dummy file mentioned in section 3.2.2, the second half
of the transfer between the two tapes will occur with the new tape
moving in the reverse direction, finishing approximately back at the
Directory blocks.

When MONLIB.SYS is merely a string of the Monitor modules in
linker format, copying from paper tape is a simple process. In this
case, however, the user must ensure that the first module entered is
a copy of the normally permanent resident Monitor and the second
module is the transient Monitor section TMON linked with a copy of
the READ-WRITE processor. The remaining modules may follow in any
order. (Tapes supplied by DEC Program Library are numbered to
provide the requisite sequence.)

3.2.5 MONLIB.SYS Entry (Update Mode)

The user may be completely unaware of the sequence in which MONLIB.SYS
was originally set up on this input DECtape. To allow him to enter
his new modules from paper tape in any order, the Update mode of MODS
first stores all of them as a series of temporary files on the system
disk and maintains its own in-core directory of these for easy access
later.



The following points concerning this process should be noted:

a. MODS uses the loader format to differentiate between modules.
Therefore, there is no need for the user to enter them
individually; if required, they can all be strung together
on the same physical paper tape.

b. Should an error occur at this stage, some of these disk
files could remain ahd might then cause file-structure
errors if MODS is asked to start over. To prevent this,
MODS first deletes any file on the disk using a name it is
about to enter. Users should, therefore, avoid setting
up their own files using names allocated to Monitor routines

as given in the programming manual with a .TMP extension.

c. It follows from b. that if the user enters more than one
copy of the same module, the last one seen will always be
the one included in the final version of MONLIB.SYS on

the new DECtape.

After all the paper tape modules have been handled in this
fashion, MODS begins its transfer to the new DECtape. As the start
of each module is encountered on the input tape, the in-core directory
is searched for a corresponding new version. If none has been
supplied, the original is merely copied across. Otherwise, the
original is skipped and the new version is used to replace it. The
disk file is then immediately deleted, but its in-core reference is
retained. Because the skip of the original precedes its replacement
from disk and MODS ignores the latter if the required file is no
longer present, the immediate deletion has the effect of removing any
other copy of the same module which might occur later within the
original DECtape file. Thus the new MONLIB.SYS file may be not only

an updated version but also a tidier one.

Finally, at the end of the original DECtape input, MODS makes a
last search of its in-core directory and adds any completely new
modules to the output file.



3.2.6 General Cleanup

After closing the new file, MODS requests deletion of the dummy file
at the end of the tape and reinitializes itself for a further run.
The new tape itself can be used later to store other system programs
using PIP,

3.2.7 General Comment on Paper Tape Usage

The MODS program has been designed to allow the use of either PCll
Reader, if available, or the paper tape reader of ASR-33 Teletype, in
that transfers are carried out using .TRAN requests to the Monitor
rather than the more customary .READ. This follows from the fact
that the ASR-33 is classified as an ASCII-only device and cannot be

used to read the binary data of a Linker output module.

However, another problem still exists. All input from the ASR-33
is monitored for the start of a keyboard command from the operator,
as indicated by the entry of CTRL/C. Because the computer cannot
distinguish between a character coming from the keyboard and one
coming from the paper tape reader, recognition of the appropriate
ASCII code (3 or 203) within the binary data is treated in this way.
As a result, MODS cannot allow operator intervention if its paper tape
input comes from the ASR-33.

3.3 OPERATING INSTRUCTIONS

3.3.1 Loading MODS

The new DECtape to be prepared by MODS must be set up under the
standard System Identification Code 1,1. The user should, therefore,
ensure that he has logged in under this. He may then request MODS
loading by a normal RUN command at the keyboard. When entered, MODS
identifies itself and prints # in readiness for the input of its
command string. Assuming MODS has been stored on the disk, the result-
ing teleprinter record might be (user input underlined):

MONITOR voo2a
$ 01,1

DA: dd-mmm-yy
TI: hh:mm:ss
SRU MODS

MODS-11 v003A
#



3.3.2 Command Input
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string now entered by the user can be one of several forms, depending

upon requirements. Examples are given below:

NOTE

1. [...] Items enclosed in square brackets can be
omitted from the string, in which case
DT@: will be the default assumption.

2. {...} Items enclosed in braces show possible
alternatives, one of which must be present.

3. n represents the DECtape unit number.

4. Ta:n indicates the decimal number (n) of physical
paper tapes to be entered via PCll Reader
and must be supplied.

Set up a new DECtape where MONLIB.SYS and SYSLOD are on

the same source:

DTn:
[DTn:<]9yPR:/TA:n
PT:

Set up a new DECtape with MONLIB.SYS from another DECtape
and SYSLOD on paper tape:

[DTn:<] DTn: ,{i?f/TA:n}

Update MONLIB.SYS from another DECtape, new modules being

entered from paper tape:

[DTD=]/U<DTn:,{§¥:/TA:n}

Upon completion of the requested operation, MODS prints #.

3.3.3 Error Reporting

Errors in the input string or through read failure in the subsequent

transfer operations are diagnosed by plain language messages. In all

cases, MODS returns to request a completely new input string by

printing # following the message.

File structure errors due to the nonexistence of SYSLOD or



MONLIB.SYS on a specified input DECtape result in a fatal diagnostic
message from the DOS Monitor. The user may then request a restart
by either a Begin or a REstart command.

3.3.4 Operator Action During Processing

Apart from the special treatment required if PT: forms part of the
input specified (see section 3.3.5), the only operator actions likely
to arise during processing are as follows:

a. A specified DECtape is not ready -- the DECtape driver
initiates the printing of an A002 16040 message if the
correct units are not made available or the output unit
is write-locked. The program is resumed if the omission

is rectified and CO.) 1is entered as a keyboard command.

b. At the end of each physical paper tape being entered via
the PCll Reader (until the count given in the input string
runs out), MODS prints an A002 63320 message. The next
tape should be placed in the reader and CO) be entered.

NOTE

MODS expects the first paper tape to be already
set up in the reader when the command input string
is issued. 1If not, the nonexistent tape at this
point counts as one of the entries.

3.3.5 Special Action for PT: Usage

As noted in the General Description under Section 3.2.7, usage of
PT: poses a special problem. For this version of MODS (V003A) this
can only be solved by the user making the following modifications to
the resident Monitor before entering the input command string:

$1C ;SUSPEND PROGRAM & ENTER MONITOR
WA ; LISTENING MODE

$ MO 3374 ; CHANGE MONITOR AS REQUIRED
3374/1011 411  ;USER TYPED 411

$ MO 3424

3424/1767 412 ;USER TYPED 412

$CO ; RESTART MODS OPERATION

;NOW ENTER COMMAND STRING



After typing in the command string as required, the paper tapes

can be fed through the ASR-33 reader one by one (with the reader
turned on). No computer pauses occur between tapes. Also, the user
should avoid striking the keyboard during this period, as all input
is now deemed to originate from the reader. It is also advisable
that the user take extra precautions to avoid error action necessi-
tated by failure to set up the DECtapes correctly.

When all paper tapes have been input, the user should halt the
computer and manually restore the locations changed above. He
should then press CONTinue and enter the following command at the
keyboard in order to proceed:

#tC
<EN PT:

followed by the HERE IS key on ASR33 or BREAK key on ASR35.

NOTE

Tapes should be removed from the reader while
blank trailer tape is still being read.






CHAPTER 4

DOS SOFTWARE MANUAL UPDATE

This chapter contains errata/addenda sheets for updating
your PDP-11 Disk Operating System software manuals. Errata
sheets should be used in making pen-and-ink corrections to the
appropriate manuals; replacement pages should be placed in the
appropriate manuals as updated pages.

Listed below are the current PDP-11 DOS software manuals.
Also given are the document number and status of each manual,
the date of the current update sheet(s), and the version number
of the program which the updated manual describes.

Program
Title & Doc. No. Status' Update’ Version
Disk Operating System Monitor 3 Vgg4aa
Programmer's Handbook
DEC-11-MWDB-D
FORTRAN Programmer's Manual Vgg1a
DEC~11-KFDA-D
PAL-11R Assembler 1 July '71 V@@5A
Programmer's Manual
DEC-11-ASDB-D
Edit-11 Text Editor v@gg2a
Programmer's Manual
DEC-11-EEDA-D
ODT-11R Debugging Program V@a2a
Programmer's Manual
DEC-11-00DA-D
PIP File Utility Package 1 July '71 vggaa
Programmer's Manual
DEC-11-PIDA-D
Link-11 Linker & Libr-11 1 July '71 vggsa
Librarian &
Programmer's Manual vVgga2a

DEC-11-ZLDA-D

1Status: 1l = Errata/addenda attached
2 = Revised edition in process
3 = New edition (contains previous updates)

’Date of applicable updates

NOTE: Additions-to previous update sheets and replacement
pages made at this time are indicated by a bar in
the left margin of the current sheets.






PAL-11R Assembler, Programmer's Manual
July, 1971
DEC-11-ASDB-D

viii ADD: Appendix D . Permanent Symbol Table
Appendix E System Error Messages

8«9 Section 8.12, beneath first paragraph. CHANGE:
IFZ to: .IFZ or .IFEQ
.IFNZ to: .IFNZ or .IFNE
<IFL to: .IFL or .IFLT
.IFLE
JIFG to: .IFG or .IFGT

9-1 Section 9.2, third line, CHANGE:
PALI11R V@@2A to: PAL11R V@@5A

10-1 Error Code L, CHANGE TO:

Line buffer overflow, i.e., input line is greater
than 83 characters. Extra characters on a ...

A=3 Octal Codes 136 and 137, ADD in REMARKS columns:

136 (prints as a circumflex on some devices)

137 (prints as an underline on some devices)
B-4 Under sections B.3.1, B.3.2, B.3.3, B.3.4 and
g:g B.3.7, remove the parentheses from around the

element to which an arrow points. For example
B-8
(SE)-»DE
but (SE)-(DE)

B-9 CHANGE mnemonics as indicated below:

.IFZ or .IFEQ
.IFNZ or .IFNE
.IFL,. or .IFLT
.IFG or .IFGT
B~10 Error Code L, CHANGE TO:
Line buffer overflow, i.e., input line exceeds
83 characters. All characters beyond 72 are
ignored.
C=1l Line 18, CHANGE TO:

the Monitor command RUN while logged in under
UIC 1,1. It will produce...

Line 19, CHANGE TO:
PAL11R.OVR, on the system device! with User...
Line 25, CHANGE TO:

Presence of...on the system device!
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C~<6 DELETE entire page by defacing.

c-7

through REMOVE FROM MANUAL

c-12

Appendix D dated July 1971. INSERT INTO MANUAL.

Appendix E dated July 1971. INSERT INTO MANUAL.

PAL-2



APPENDIX D

PERMANENT SYMBOL TABLE

A listing of the Permanent Symbol Table follows:

«TITLE PAL$VM

JTHE PERMANENT SYMBOL TABLE (RST)

- R TR B e e e

VERSION LEVEL -2
PATCH LEVEL A

COPYRIGHT 1971, DIGITAL EQUIPMENT CORP,
MAYNARD, MASSACHUSETTS

JTHE PST 1S A SEPERAYE O0BJECT MODULE WHICH

JIS LOADED TO RESIDE IMMEDIATELY BELOW THE
JASSEMBLER IN CORE MEMORY, ONCE ASSEMBLED, IT
118 FIXED IN SIZEp HOWEVER, IT MAY BE

JEDITED, ASSEMBLED, AND LINKED TO SUlT THE
PSPECIFIC NEEDS OF CUSTOMERS,

ITHE PST 1S BOUNDED BY THE INTERNAL GLOBAL
JSYMBOLS SYMTBB AND SYMTBT, WWERE THWE

JFORMER I8 THE HIGHEST ADDRESS OF THE

IPST AND TYHE LATTER 18 THE ADDRESS OF

JTHE 1ST WORD BELOW THE PST,

JTHE PST 1S ORDERED (Y0 PERMIT BINARY
JSEARCHING) WITH THE SMALLEST SYMBOL (IN
IMOD40 PACKED NDTATION) WIGH IN CORE AND

JTHE LARGEST SYMBOL (IN M0D4¥ PACKED NOTATION)
JLOW IN CUREI

JMODAe CHARACTER REPRESENTATION

JA THRU Z 1 | THRU 26 RESPECTYIVELY

i $ 1 27

! « 1 28

12 THRU 9 1 .32 THRU 39 RESPECTIVELY

IMOD4® PACKED NOTATION

J4ST PACKED YRIAD s CHAR1+40*40+CHAR2e4QeCHARY
J2ND PACKED TRIAD & CHAR4*40vY40+CHARSedQ¢CHARS

3 . - e
JEACH ENTRY I8 4 WORDS WITH THE LOWESY WORD
JCONTAINING THE (8T PACKED TRIAD, THE NEXT
JLOWEST CONTAINING THE 2ND PACKED TRIAD, THE
INEXT LOWESY CONTAINING THE VALUE (wHICH FOR
JASSEMBLER DIRECTIVES IS AN EXTERNAL GLOBAL

§70. BE LINKED TO THE APPROPRIATE PROCESSOR IN..

JPAL=11R) AND THE HIGHEST WORD CONTAINING
JTHE FLAGS IN THE LOMW BYTE AND THE CONTROL
ISECTION 1D (WHICH 18 ALWAYS @ FOR PS8Y
::urﬂxts: IN THE WIGH BYTE, B

IINTEENAL GLOBAL SYMBOLS}
«GLOBL SYMTBB, SYMTRT

]

IEXTERNAL GLOBAL SYMBOLS!
«GLOBL. ASCII, ASECTs BYTE, CSECY, END
+6LOBL ENDC, EOT, EVEN, GLOBL, IFDF
:6LOBL- 1FG, 1FGE, IFL, IFLE, 1FNDF
«GLOBL IPNZ, IFZ, LIMIT, RADSE
+GLOBL TITLE, WORD
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!
JFLAGS )
ASMDIR®10 JBIT 3 BEING ON IN THE FLAG
JBYTE INDICATES THAT THIS PsY
JENTRY I8 AN ASSEMBLER DIRECTIvVE,
BYTPLGSY $8IT 0 BEING ON IN THE FLAG
IBYTE INDICATES TMAT THIS PSY
JENTRY 18 BYTE ENABLED, THIS
JALLOWS ONE ENTRY TO SATISIFY
JSEARCHES FOR WORD AND BYTE
PINSTRUCTIONS, E, G, THE ENTRY
JIMOV!, BECAUSE BIT 8 I8 ON,
JNILL SATISFY SEARCHES POR
JIMOV! OR 1MOVB!

)

JINSTRUCTION CLASS!

JBITS 4s7 OF THE FLAG BYYE DESIGNATE THE
PTYPE OF INSTRUCTION TO PROVIDE DISPATCH
JINFORMATION 70 PalellR,

sSCLASasp : JOPERATE GROUP
SCLAB1820 JUNARY GROUP
SCLAS2840. JBINARY GROUP
SCLAS3IS®ED IRTS
SCLASAs O . JBRANCH GROUP
SCLASSS® 29 JJSR
SCLASSR1 40 JTRAP GROUP
!
H
!
+EVEN
SYMTBYS ,WORD 2 118T REGISTER BELOW PST,
!
«WORD 131247 1 wORD
«WORD Q70442 - -
«WORD WORD

«WORD ASMDIR

- o WORD 131254 ) ~TITLE .
«WORD 0773458
+WORD TITLE
+WORD ASMDIR

«WORD 138724 ) JRADSP
«WORD 217228
+wORD RADSO
«NORD ASMDIR

+WORD 130384 P oJLIMY
+WORD n5i{274

+WORD  LIMIY

«WORD ASMDIR

+WORD 130156 } .!'Z
«WORD 1gleae
+WORD Irz

+WORD ASMDIR
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«IFNZ

«WORD 130456
———wBRrRD—as5620

«%ORD IFNT

awORD ASMDIR
}

«RADSZ /,1F/

+RADSBE  /NE/

+WORD IFNZ

«w0RD ASMDIR
!

«WORD 130158

+WORD As4pds

+R0ORD 1ENDF

s WORD ASMDIR
I

RADSE  / 1K/

RADSRE /LTy

«WORD I1FL

«WORD ASMDIR
!

«wORD 130488

+ WORD G‘;’lﬂ

«WORD IFLE

«wORD ASMDIR
H

«WORD 130156

«WORD 245402

-uOED IFL

«WORD ASMDIR
]

+RADS2  / IF/

«RADBR2  /G6T/

+«WORD IFG

s WORD ASMDIR
'

«WORD 130156

«w0ORD 26212

«WORD 1FGE

o WORD ASMDIR
H

«wORD 132156

«wORD 2p57ap

o WORD IFG

«WARD ASMDIR
’

«RADSO 7, IF/

«RADSE /EQ/

+WORD I1FZ

«wORD ASMDIR
J

«wORD 132156

«WORD d14760

+wORD IFOF

onORD ASMDIR
}

+WORD 130p44
- «x0RD 257234

«wORD GLORL

«wORD ASMDIR
]

«WORD 127736

«IFNE

« IFNDF

oIFLT

«IFLE

oIFL

«1FGY

s IFGE

. 1FG

.1FEQ

«IFDF

«GLOBL

+EVEN
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+ WORD
«WORD
s WORD

aWORD
«WORD
s WORD
+WORD

+WORD
2 WORD
+wORD
+ WORD

s WORD
+WORD
«WORD

+WORD
+wWORD
o WORD
+WORD

«WORD
s WORD
«WORD
» WORD

+wORD
«WORD
+wORD
«WORD

+w0RD
" 2WORD
«WORD
+WORD

«WORD
«wORD
+WORD
« WORD

2 WORD
«WORD
+WORD
+wWORD

+WORD
+WORD
+WORD
+WORD

820560
EVEN
ASMDIR

1e7r27
ey6400
EoT

ASMDIR

197726
214872
EnDC

ASMDIR

127726
p14400
EnD

ASMDIR

127613
217714
csEcY

ASMDIR

127854
ey671e
BYTE

ASMDIR

127473
217744
ASECT

ASMDIR

127473
212061
ASCIl

ASMDIR

1n7764
eyS40e
2rop0y
ScLa8e

108214

2

2aad729
SCLASI*BYTFLG

ar7ray
262000
1ndape
3CLASE

1 JEOY

I +ENDC

b JEND

} JCSECT

} .BYTE

1 JASECY

} .ASCII

JWAIT

RS2

JTRAP
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_aWQRD

s wWORD
«wORD
« WORD

« WORD
«wORD
«%0RD
o wORY

+wORD
«w0ORD
« WORD
« WORD

o WORD
«wORD
+ WORD
«WORD

«WORD
+WQORD
«+w0ORD
«WORD

«wWORE
«W0ORD
2WOROD
«WORD

«WORD
+ WORD
«WORD
o WORD

«wWORD
«wORD
+wQORD
+#0RO

«WORD
JWORD
«wlRD
«WORD

«WORD
«WORD
s WORD
«WORD

2apbze0
Apd3en
ScLasy

ardei2
a

is0o00
ScLaAS2

273642
2

200264
ScLase

873636
2

2nB262
scLase

273626
2

AnR272
ScLaSe

#73613
2

20826}
ScLase

273473
a

apdary
ScLaSe

273423
2
2pde00

SCLAS{#BYTFLG

ay1663
2

end2@0
SCLASY

2716514
2

prdo@e
sclase

2781434 0 31SwWaB

15U8

1SEZ

1SEV

3 SEN

i SEC

}S5CC

188¢C

JRTS

IRTI
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+WORD
+WORD
«WORD
« WORD

«WORD
«+WORD
« WORD
« KORD

+WORD
+WORD
+ WORD
+WORD

+WORD
«WORD
» WORD
«WORD

+MORD
+WORD
«%0RD
«WORD

«WORD
«NORD
« WORD
«WORD

oWORD .

+NORD
+w0ORD
«WORD

+WORD
- o WORD
+wWORD
«w0ORD

o WORD
«KORD
2 WORD
+ WORD

«WORD
+WORD
«WORD
+WORD

271352 - - SROR-

9
sebess .. . .
SCLASI+BYTF G

JROL

271344
e - ..
gn6102
SCLASLSBYTELS - . -

ayes3y .. JRESEY

oplt 40
dp2808
scLase

as4rse INOP

scLase - -

254117 —— JNER . .

2pS40e -
SCLASIBYTFLG

es1656  jMOv
8. ... e o
°10000
SCLAS24BYTFLG

240642 1JsR
2

ogdgee

ScLasS

242230 R
2 . .
ep@i00

ScLasy

235254 1107
2

290004

ScLASe

:sbiis T JING
eeSeees
SCLASIBYTFLG. .
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«WORD 2yieb64 iHALT
« WORD 276400

«w0ORD @

+ wQORD ScLaS@

o wORD @A22834 PEMT
.NORD 2

+wWORD fedoep

««0RD ScLASE

oW (RO 214713 JDEC
+«wORD ]

s wORD ap53en

w080 SeLaSisBYTFLG

«wORD ?12445 JCOM
+MORD "}

«WORD ardSie0

«wORD SCLASI+BYTFLG

«w0RD 212412 JCNZ
o w(ORD 2

«w0ORD Apd254

«wQ0ORD ScLASe?

<WORD 212330 JCMP
o WORD ')

«wn0ORD az0peQ

«WORD SCLAS2eBYTFLG

e OHD 212272 sCLL
e m iR 1) @

+w 0RO Bpg2da

«w0ORD ScLaASa

<« 0ORD 312266 j1CLY
«wORD P

wiRD rpezée

.wOFD ScLes?

en0R:: 212262 tCLR
Q*OED 2

LwOED 2eadpae

wORD  SCLASIBYTFLG

«wJRD 212256 ICLN
«w0RD a

+ »0ORD npdese

«#0RD scLasSe

«w0RD 212243 | RN -
«*x 0RO a

o ORU o4y

«#ORDU ScLASE
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+ WORD
+ WORD
«WORD
+WORD

«WORD
«WORD
«WORD
s WORD

«WORD
o+ WORD
«wORD
«WORD

«WORD
«WORD
+WORD
«WNORD

oWORD
«WORD
+WORD
«WORD

«WORU
+WORD
«+WORD
«WORD

+W0ORD
+WORD
«WORD
+%ORD

«WORD
+ WORD
+WORD
+wWORD

«WORD
«wORD
«wORD
+WORD

+sWORD
+ WORD
2 WORD
+WORD

811473
'

2ad287
ScLase

2120023
e

f1n2400
SclLasse

ea7763
2

ta2000
ScLAaS4

207820

@
2p2400
Sclasa

Bav414
@

feda02
SCLAS4

0p7265

2
eelooe
ScLaSs

ear22y
)

190400
ScLaSe

Pn7164
2

opl400
ScLAS4

on71587
@raszee
ieldee
ScLAS4

aa73157
2

1pd400
ScLaS4

scce

1BvsS

18Ve

18R

)8PL

JBNE

JBMI

IBLY

18LOS

18L0

July 1971



«w0RD 2er71458 JBLE
+wORD 2

+ %080 23422

2 WORD ScLaSe

«w0ORD 226774 IBIT
«w0ORD @

s WORD 2xédoae

« wORD SCLAS2¢BYTFLG

«WORD 3eb773 iBls
+wQRU @

«WORD 25200

«WORD SCLAS2¢BYTFLG

«WORD 2p6753 $BIC
«w0ORD 2

«WORD PQavean

«WORD ScLAS2«BYTFLG

+wORD Q@671 JBHIS
«WORD 273300

«WORD tpdgae

2WORD SclLasa

«®O0RD erb714y 1BHI
«+wORD 2

«WORD iriv@e

«WORD ScLaS4

o WCRD eré654 86T
cwORD 2

s uw(ORD apduan

«WORU ScLasd

JWORD 2r6635 )1BGE
o w0ORD 3

2wORD ar2¢ R0

+wORD SeLAS4

«WORD 206534 §BEG
«WORD 7]

s WORD aeldee

«WORD SclLAaSa
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«WORD TLYRE] 1BCS
«WORD "]

s WORD 103420

+ WORD ScLaSa

o WQORD Ap6373 18CC
«WORD @

«wWORD iedeon

+WORD ScLAS4

s WORD Bodbi2 FASR
«WORD (]

s WORD 2nb200

+WORD SCLASIBYTF(G

oWORD 2pd4gos JASL
«WORD "]

+WORD apblpe

«WORD SCLASI#BYTFLG

«WORD 23344 $ADD
«WORD ]

+WORD = Q6Q2g00

«WORD SclLas2

«WORD 203343 1ADC
«WORD 2

2 WORD epS500

«WORD ScLAS1+BYTFLG

[7 B ]

YMTEBRE ,»2 JHIGHEST ADDRESS OF PST,

«END

July 1971
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APPENDIX E

SYSTEM ERROR MESSAGES

Command String Semantic Errors

1.1 TIllegal switch

Too many switches

Illegal switch value

Too many switch values
1.2 Too many output file specifications
1.3 Too many input file specifications

1.4 Input file missing

Limit Errors

2.1 More than 3768 .CSECT's

2.2 More than 1778 nested conditionals

I/0 Errors

3.1 Binary or listing file structured device
full or input command string too long

3.2 Input .TRAN error on Assembler's overlay file

Error Code

s243
S2@4
S2¢5
S206

S208
s2¢1

s242

5207

July,

1971



2-2

through

PIP, File Utility Package July 1971
DEC-11-PIDA-D

Correction

Add: 3.7 Determining Free Blocks, /FR 3-9

Add to list of PIP features:
10. List filenames only.
11. List only certain file{s) or groups of files.
12. List the number of free blocks on device specified.

Change: DF: to DFn: Disk, fixed head, unit n
Add to device list:
DCn: Disk, fixed head, unit n
CR: Card reader

Last two lines on page should read:
When a device is not repeated in a command string, the
current device is assumed to be the last device specified
on the same side (input or output) of the string.

Replace with the attached page, dated July 1971.

Add FREE to the list of action switches in section 2.2.1.

5th line from the bottom should read:
copy three files...

Replace with the attached page datedr July 1971.

Replace with attached page, dated July 1971.

Replace entire Chapter 4 with the attached pages. 4-1
through 4-10, dated July 1971.

Add to the list of error messages:

S252 Filename given when none allowed.
S254 User tried to zero the system resident disk.
I354 DK1l disk cartridge was not zeroed (illegal
to CONFIRM:).
Add:
/FR Free #DT1:/FR List the number of free blocks
remaining on DECtape unit 1.
Change: DF: to DRn: Disk, fixed head, unit n
Add to device list:
bCn: Disk, fixed head, unit n
CR: Card reader
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When no device is specified, the system disk is assumed as the default
I/0 device (except for /DI, /BR, /FR switches where the keyboard is
the default output device). When no unit number is indicated for the
device, unit @ is assumed.

2.1.2 Filename Specification

When required, the filename specification, filnam, consists of from
one to six letters or digits, or an asterisk; all characters in excess
of six are ignored. The asterisk can be used tc represent all file

names.

2.1.3 Filename Extension Specification

When required, the filename extension specification, .ext, consists
of a period followed by from one to three letters or digits, or an

asterisk, which represents all extensions of a named file.

2.1.4 User Identification Code Specification

When required, the user identification code, [uic], consists of a pair
of octal numbers separated by a comma and enclosed by square brackets.
(The left and right square brackets are typed using SHIFT/K and
SHIFT/M respectively.) The left number specifies the user group and
the right number specifies the user within the group.

When a UIC does not appear in a command string, the UIC of the
user specified with the DOS LOGIN command is assumed,

2.1.5 Switch Specification

When required, the switch specification, /swl:..., consists of a
slash followed by one or more letters, and optionally followed by a
value specification of octal or decimal digits separated from the
switch name by a colon. Switch names can be of any length; however,
only the first two characters are ever used. If a switch is unique

with one character, only that character needs to be typed.
2.2 SWITCHES

PIP's non-transfer operations are selected by use of switches, and
are entered into the command string by preceding the switch with a
slash. If more than one switch is used, each is still preceded by

a slash.
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A summary of PIP's switch options is listed below:

Switch

/AL

/BR

/CO
/DE

/DI

/EN

/FA
/FB

/FR

/PR
/RE

/UN

/ZE

Name
Aliocate

Brief Directory

Contiguous
Delete

Directory
Enter

Formatted ASCII
Formatted Binary

Free

Protect
Rename

Unlock

Zero

Operation
Allocate a contiguous file

List only filenames and extensions of
a directory

Create a contiguous output file
Delete the file

List the directory or a subset of the
directory (see Chapter 4).

Enter the User Identification Code
(UIC) in the Master File Directory (MFD)

Transfer file in formatted ASCII mode
Transfer file in formatted binary mode

List the number of free blocks left on
the device specified

Change protection on the file
Rename the file

Unlock the User File Directory (UFD)
to recover the file

Zero DECtape, magtape, or disk directory

All switches must be typed as the last part of the file speci-
fier, that is, they cannot appear before the filename on which the

switch is to operate.

is the switch to change the file protection code.

/PR

Some options require a numeric value to be
associated with the switch.

For example:

The new protec-

tion code would follow and be separated from /PR by a colon. For

example, a protection change might be written as:

#DT@:ABC/PR:155

which would change the protection code of file ABC on DECtape unit @
from whatever it was before to code 155.

PIP's switch options can be grouped into two categories: action
switches and qualifying switches, as explained below.
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Unless specified, file transfers assume linked files and use the
corresponding DOS functions tc perform the action. The /CO switch is
——used-only to create new contiguous output files. The output field of

a PIP command should contain the contiguous specification for a merge
operation. The /CO switch is ignored on the input side of the command

in a file merge operation (although not in a file copy operation).

When /CO is encountered in the output field of a merge operation,

the output file specified is written as a contiguous file. For example:

#DK:ABC/CO<DT@:A,B

This command merges the files A and B on DECtape unit @ to a single
contiguous file, ABC, on the disk. (A fatal error occurs if this

command is given where the file DK:ABC already exists.)

When transferring files without combining, PIP recognizes the /CO
switch associated with any input files and creates the corresponding
output file as contiguous. For example, to copy 3 files (currently

linked or contiguous) from disk and make them all contiguous on DTf:,

type:
#DT@ : <ABC.DAT/CO,DEF.DAT/CO,GHI.DAT/CO

Contiguous files are denoted in the directory listing by a C following
the number of blocks for the file.
3.2 RENAMING FILES

The RENAME switch is provided to allow the user a means of changing the
name of a file. The general form of the command is:

dev:FILE.1l/RE<dev:FILE.2
or
dev:FILE.1l<dev:FILE.2/RE

which changes the name of FILE2 to FILEL.

As before, if no device is specified, the disk is assumed. For

example:

#MAIN.OBJ/RE<TESTX.0OBJ

changes the name of TESTX.0BJ to MAIN.OBJ.

When renaming, it is mandatory that the same device be used on
either side of the < symbol. The following is illegal:
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#DTP:FILEL <FILE2
because the device for FILE2 was not specified, thus the disk is
assumed. The operation would not be performed and an error message
would be printed on the user's terminal. The command should be writ-
ten as:

#DT@:FILEL <DT@:FILE2

3.3 DELETING FILES

The DELETE switch is provided to allow the user a means of deleting

one or more files. The simple form of the command is:
dev:file/DE

For example, the command:
iDTﬂ:MAIN.LDA/DE

would delete the file MAIN.LDA from DT@:.

A number of files can be deleted by specifying a sequence of
filenames before the DELETE switch. For example, the command:

iMAINl,DTl:MAIN2.0BJ,DT2:MAINZ.PAL/DE
would delete all three files.

The DELETE switch supports the asterisk in the filename or ex-
tension fields of file specifications. The asterisk is interpreted
as "all", as in *.PAL meaning all files with an extension of PAL.
To delete all files with an extension of LDA from a DECtape, type:

#DT1:*.LDA/DE
To delete all files from the disk, type:

#*.*/DE

To delete all files from a DECtape, it is recommended that the ZERO
switch be used, since that operation is much faster.
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should now be transferred to another filename, such as:

which copies the old file and guarantees that it is in the proper
state. The old file should then be deleted, such as:

#DF:FILE.OLD/DE
and the latest file can be renamed, if desired, such as:

#DF:FILE.NAM/RE <FILE.NEW

A bad link can cause erroneous data to be entered in the link
words such that the file may be linked into unknown portions of
the disk. Thus, it will be impossible to transfer the file onto
a back-up device. Do not attempt to delete the bad file -- it would
be disastrous to a portion of the disk. Instead, use Edit-11 and
search for the end of the good data, write out the entire last
buffer, and close the new output file with the EF command. The
bad file should then be renamed to some uncommon name and left as
it is until the disk is reinitialized.

3.7 DETERMINING FREE BLOCKS, /FR

The free block switch, /FR, can be used to obtain the total number of

free blocks remaining on any file-structured device. For example:
#DF:/FR

causes PIP to print the number of unused blocks on the RF11 Disk. The

system device is assumed when no device is specified. For example:

#/FR
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CHAPTER 4

DIRECTORY HANDLING

A significant number of PIP features center around the manipulation of

files within directories and of the directories themselves.

4.1 ENTERING USER IDENTIFICATION INTO DIRECTORY

The User Identification Code (UIC) must appear in the Master File Di-
rectory (MFD) before a user is able to create his own files on the disk
or DECtape. This code is generally entered into the MFD by using the
ENTER option in PIP, although the system building program creates a

few fundamental User File Directories (UFDs).

The UIC of the current user of the system is passed to DOS by the
LOGIN command. For example:

.LOGIN 1f,11

sets the current UIC to [14,11].

The UIC of the current user is obtained from DOS and written into

a spare slot in the MFD. If no spare slots exist in the MFD, PIP prints
a fatal error message, and no attempt is made to extend the MFD. The
recommended sequence is then:

- LOGIN uic

SRUN PIP

#DF: /EN
This procedure is not always necessary for DECtapes because the ZERO
switch enters the UIC of the current user when the directory is initial-
ized.

If a user other than the one coriginally zeroing the DECtape wishes
to access files on the tape, he must enter his UIC on the DECtape or

explicitly reference the UIC field during each reference.

4.2 DIRECTORY LISTINGS

A directory of all or certain selective files on any file-structured de-
vice can be printed on the teleprinter or line printer; PIP assumes
the teleprinter unless LP: is specified in the command string. The
information listed in a directory is some subset of all the information

in the User File Directory (UFD) entry for each file.
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The full (/DI) and brief (/BR) directory switches can be used in
various ways to determine the type and amount of information to be
listed. The asterisk feature (see Section 4.3) can be used with
either directory switch for added flexibility.

4,2.1 Full Directories, /DI

A full directory contains a title. line to identify the device and UIC,
current (logged in) date, and all filenames with extensions, number

of blocks per file (followed by a C if the file is contiguous), file
creation date, and file protection code, plus the total number of blocks
and files (for that UIC). For example:

#/D1

DIRECTORY DF@: [1,11]

22-JuL-71

MONLIR SAEC BA-XXX-13 <377>
LINK11.CVR 36C 21-JUL-71 <233>
PIP .LDA 72 19-MAR-T71 <2335>
FCL «PAL 61 21-JUL-71 <233
PAL11R.0VR 4C 21-JUL-71 <233>
PAL €5 21-JUL-T1 <2Z3>
LINK ) 59 21-JUL-71 <233>
TOTL PLKS: £39

TOTL FILES: 7

Notice that the system device (DF@: in this case) was assumed and the
user was logged in under UIC 1,1.

Whenever a file is transferred onto disk or DECtape, the date in
the directory reflects the date on which the transfer took place, not

the date on the original file.

The full directories of multiple devices can be obtained:
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#DF:,DT1:/DI

DIRECTORY DFJ¢ [1511

oa-JIL-T71
MONLIZ SORC BB-XXX-72 <377>
LINK11.0VUR 36C 17-JUL-T1 <233>
P1P .LDA 72 17-JUL-71 <233>
ODT11R.0BJ 51 17-JUL-71 <233>
FORTRN.QUL 152C £4-JUL-71 <233>
FIETRN 11&  224-JyL-71 <233>
LINKOE LD 96 17-JUL-17 <233>
LINg  Lpng 5¢  17-JUL-71 <233>
TOIT LD 56 17-JUL-71 <233>
PALCR .LD2 137 17-JUL-71 <233

PAL .LDA €5 17-JUL-T7i <233>
P2LI1IR.CVR 42C 17-JULTL  <233>
LISR  .LDA 41 17-JUL-T1 <£23>
FORCOV «DEN 1180 17-JUL-71 <23>

FAT) IR.LDA 555 19-JUL-71 <233>
FAFLIR.ORJ 555 19-JUL-T1 <233>
TOTL BLKS: 2629

TOTL FILES: 16

DIRZCTCRY DT1: [1511

24a-JUL-T71

FORLIF.ORJ 135 21-JY_-71 <233>
FAaFpIR.CRD 136 921-JU_-71 <233>
I0L21 «0RJ 1 31-JUL71 <233
DEFIN «0FJ 1 ©1-JUL-71 <233>
DUTRAE FAL 7 ©1-JdU.-7! <233>
FREE RLAS: 2&2

FREE FILES: St

When a full DECtape directory is obtained, the listing is concluded
with the total number of free blocks and files, whereas with a disk the

number of used blocks and files are reported.

The full directory listing can be limited to produce a partial
list of specified files on one or more devices. The following example
illustrates the use of the asterisk to list only those files with the

extensions svecified on the two devices specified.
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#DF :*.0VR>*.0BJ,DT1 :*.PAL/DI

DFa:

LINK11.0VR 36C 17-JUL-71 <233>
PAL11R.0yR 40C 17-JUL-T71 <233>
ODT11R-0BJ St 17-JUL-71 <233
FAELIR.0BJ 555 19-JUL-71 <233>
DT1 2

DVTRA6.PAL 7 @1-JUL-T1 <233>

Notice that the UIC, date, and number of blocks and files for that UIC
are not reported in partial /DI listings.

Pull information about a particular file can be obtained by speci-
fying the filename and extension with the /DI switch. For example:

#FTNG?@ .0VL /DI

DK@ :

FTNGGA .OVL 16C 15-JUL-71 <233>

This obtains all information about FTN@@@.OVL if it is in the DK{@:
directory. (If the file is not in the directory, there is no listing,
but no error message. Likewise, FTN@@@.OVL/BR allows the user to
verify the existence of the file.)

Any UIC directory on any device can be listed by specifying that
UIC in the command to PIP. For example, if a user is logged in under
UIC 20g@,288, he can give the following command (the results are shown
below) :
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#DT1:01511/D1

DIRECTORY DT1:
21-JUL-71

FORCOM.«DGN
FORTRN .2 8K
OVLAEBK.LDA
OVL18K.«LDA
OVL28K..1.DA
OVL3&K.LDA
OVL 48K .LDA
CVL58K.LDA

QVLAEK.LDA
FCRTRN 12K
ovVL?  .LDA
ovL1 . LDA
cvL2 .LDA
OvVL3 .LDA
Cvi4 .LDA
OVLS .LDA
ovLé  .LDA
FREE ELKS:

FREE FILES:

[1511

27C ©1-JuUuL-71

23
27
2¢€
23
cé
28
28
25
23
27
26
23
26
28
ce
25

123
39

91-JUuL-71
01-JUL-71
@1-JUL-T71
21-JUL-71
21-JuUuL-71
01-JUL-71
21-JUL-T71
01-JUL-71
01-JUL-T71
01-JUL-71
21-JuL-71
P1-JUL-T71
21-3JUL-71
21-JUL-71
B1-JUL-T1

<233>
<233>
<233>
<233>
<233>
<233>
<233>
<233>
<233>
<233>
<233>
<233>
<233>
<233>
<233>
<233>

21-JUL-71-<233>

If the user requests information on any particular file or uses the

asterisk feature where no such file exists, no error message is given.

The directory is considered blank; and a blank line is printed.

the example below there is no *.0VR file on DTH:

#DF 1%+ 0VR>DTO %+ OVR/DI

DF® ¢

LINK11.0VR
PAL11R«0VR

DTA

36C 21-JYL-71
4pC 21-JUL-T71

4-5

<233>
<233>

July

In

1971



4.2.2 Brief Directories, /BR

The brief directory switch can be used to list only the device name,
filenames, and extensions. The asterisk and specific filenames can be
used with the brief directory switch to obtain partial brief directories,
as in section 4.2.1. The following PIP example demonstrates the cor-
respondence between /DI and /BR directory listings.

#*.0VL/DI

NDK7 2

FTN230 .0VL 122 15-JU.-71 <233>
STN221.0VL 9C 15-JUL-71 <233>
FTNd@2.0VL 7C 15-JUL-71 <233>
FTN?Q 3-0VL 9C 15-JUL-71 <233>
FTNOQ 4-0VL 10C 15-JU_-71 <233
FTNAGBS.0VL 11C 15-JuUiL-71 <233>
FTN2@ 6-0VL 8C 15-JUL-71 <233>
#¥.0VL/BRR

DKA :

FTN@22 . OVL
FTNAG1 .OVL
FTNO®2.0VL
FTNAA3.0VL
FTN@2 4.0VL
FTN@35.0VL
FTngae.ovL

4-6 July 1971



An example of the /BR switch with the system device assumed is

shown below:

#/FR

DFO ¢

YMONLIE
LINK11.0VR
PIP .LDA

FCL -PAL
PALI1R«0VR
PaL
LINK

Other examples of /BR switch usage

#FOR.E/BER

are shown below:

This is the most efficient way to verify the existence of a

particular file on a given device.

July 1971



#DTO:,DT1:/BR

DT? e

FORCOM « DGN
FORTRN A 8K
CVLAEK.LDA
CVL1&K.LDA
CVL2&K.LDA
QOVL3&K.LDA
QVL 48K .LDA
CVLSE&K.LDA

QOVLEEK.LDA
FORTRN.12K
ovVLe .L.DA
ovVL1 «LDA
ovL2 .LDA
ovVL 3 .LDA
OVL 4 .LDA
OVLS .LDA
OVLé .LDA
DT1:

FORLIZ.CRJ
TLELIRC.OZ]
IoL@1 .0RJ
DEFIN .ORJ
DYTRAE .PAL

4.2.3 Free Blocks, /FR

Since a full directory listing of a system disk provides the user
only with a summary of the number of blocks used by his current UIC,
the /FR switch is available for determinina the number of free blocks
remaining. For example:

#/FR
DFQA:
FREE RLKS: 5513
This switch can be used with any device, but is generally only

necessary with disk, as the information is not provided automatically

with a directory listing. Further examcles of the /FR switch follow:
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#/FR

DKZ ¢
FREE BLKS: 4113

#DF:>DTO:/FR

DF@:
FREE BLKS: 3243

DTO:
FREE BLKS: 282

4.3 ASTERISK IN DIRECTORY LISTINGS

The asterisk (*) feature for filenames and extensions works for direc-

tory listings, both normal and brief form. For example, the command
#*.PAL/BR

gives a brief directory listing for all files on the user's disk area

with an extension of PAL. The asterisk can appear in the filename

field, the extension field, or both. In addition, groups of file speci-—

fiers can be arranged to provide sequential listings, as in

4DTf: * . MAC, DF : FORTN. */DI

4.4 DECTAPE AND RK1l DISK INITIALIZATION

4.4.1 DECtape

In order to initialize a new DECtape with the basic file structure in-

formation required by the DOS Monitor, the ZERO switch is provided.

This switch works only on DECtape and performs no action for other
devices.

The function creates the permanent bit maps, the file bit maps, the

MFD, and a UFD for the user currently running this program.
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This switch may be used either by itself, as in:
4DT@:/2E
or in combination with other switches, as in:
#DT@:ONE/ZE<DT1:A,B,C

which zeroes DT@: first, then creates file ONE on DT@: by concatenat-
ing files A, B, and C from DTl:. When used in combination with other

switches, ZERO is performed before any other implied actions.

4.4.2 RK1ll Disk

The Zero switch can be used to initialize the RK1ll disk. As with DEC-
tape, the following four actions occur during initialization, in the
order shown below:

1. The entire disk cartridge is zeroed;
2. The first and second MFD blocks are written;

3. The UIC of the current user (and only this UIC) is entered
in the MFD; then

4. Bit map blocks are written.

The RK1l disk is initialized by typing:
#RKn:/ZE

where n is the octal number of the appropriate cartridge (or omitted if
RKg is meant). PIP responds by printing:

CONFIRM:

to which type either H (for high-density) or L {(for low-density) fol-
lowed by the RETURN key. Should the user decide not to initialize the
disk, he types the SPACE bar before typing the RETURN key.

High-~density cartridges are marked 228¢ BPI, and low-density cart-
ridges are marked 11@@ BPI.
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3.5 BUILDING AND RUNNING THE SEGMENTED LINKER

3.5.1  Running the Overlay Editor (LINKOB.LDA)

The overlay builder creates the file of overlays via logical dataset

name OVR which has the default file specifier:
sysdev:LINK11.0VR[login uic] <233>
where sysdev: represents the system device, i.e., RK:, RF:, or RC:.

It is recommended that the creation of the file of overlays be accomp-
lished either while '

1. logged in under [1,1}, or

2. with the Monitor ASSIGN command overriding the logged-
in UIC. For example:

$AS sysdev:LINK11l.0VR[1,1],0VR

In either case, the overlay builder can be executed with:

ERUN DTH : LINKOB .LDA
and will create the file of overlays (LINK11.0VR) on disk with a UIC
of [1,1]. The overlay builder will then exit to the Monitor, which

will print $.

The Linker should then be transferred from DECtape to the Monitor
disk area using PIP:

$RUN PIP
BIP vgg2a

#LINK 1,1<DT@:LINK11.LDA

3.5.2 Running the Linker

The Linker is executed with the Monitor command RUN:

$RUN LINK

The Linker will search for its overlays first under the file specifier:

sysdev:LINK1l1.0VR[login uic]
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and if not found, then under:

sysdev:EINK11.0VR[1,1]

3.5.3 Overlays on DECtape

The DECtape can be used as the overlay device. All that is required
to accomplish this is:

1. Make the desired file specifier change prior to run-
ning LINKOB.LDA. That is:

$AS DT@:LINK11.OVR[1,1],0VR
SRUN DT@:LINKOB.LDA

2. Make the same file specifier change prior to running
LINK. That is:

$AS DT@:LINK11.OVR[1,1],0VR
SRUN LINK
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Link-11 Linker and Libr-11 Librarian July 1971

Programmer's Manual
-DEC—11-ZLDA-D-

Change

Under section 1.3, make the following additions:
Two Absolute load modules for 8K systems
Two Object modules for relinking
Seven ASCII source tapes

At top of page, insert:

See section 3.5 for instructions on assembling,
building and running the Linker.

Change version number as shown in terminal output
to:

LINK-11 vggsA

Append insert page included.

LINK-1



HOW TO OBTAIN SOFTWARE INFORMATION

~Announcements for new and revised software, as well as programming notes,
software problems, and documentation corrections are published by Software
Information Service in the following newsletters.

Digital Software News for the PDP-8 & PDP-12
Digital Software News for the PDP-II
Digital Software News for the PDP-9/15 Family

These newsletters contain information applicable to software available from
Digital's Program Library, Articles in Digital Software News update the
cumulative Software Performance Summary which is contained in each basic
kit of system software for new computers. To assure that the monthly Digital
Software News is sent to the appropriate software contact at your installation,
please check with the Software Specialist or Sales Engineer at your nearest
Digital office.

Questions or problems concerning Digital's Software should be reported to
the Software Specialist. In cases where no Software Specialist is available,
please send a Software Performance Report form with details of the problem to:

Software Information Service
Digital Equipment Corporation
146 Main Sireet, Bldg. 3-5
Maynard, Massachusetts 01754

These forms which are provided in the software kit should be fully filled out
and accompanied by teletype output as well as listings or tapes of the user
program to facilitate a complete investigation. An answer will be sent to the
individual and appropriate topics of general interest will be printed in the
newsletter.

Orders for new and revised software and manuals, additional Software Per-
formance Report forms, and software price lists should be directed to the
nearest Digital Field office or representative. U.S.A. customers may order
directly from the Proaoram Library in Maynard. When ordering, include the
code number and a brief description of the software requested.

Digital Equipment Computer Users Society (DECUS) maintains a user library
and publishes a catalog of programs as well as the DECUSCOPE magazine
for its members and non-members who request it. For further information
please write to:

DECUS

Digital Equipment Corporation
146 Main Street, Bldg. 3-5
Maynard, Massachusetts 01754



PDP-11 Getting DOS On The Air
DEC-11-SYDC-D
August-1971

READER'S COMMENTS

Digital Equipment Corporation maintains a continuous effort to improve the quality and usefulness
of its publications. To do this effectively we need user feedback -- your critical evaluation of
this manual.

Please comment on this manual's completeness, accuracy. organization, usability and read-
ability.

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

How can this manual be improved?

Other comments?

Please state your position. Date:
Name: Organization:
Street: Department:

City: State: Zip or Country
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