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1.0 Monitor Changes

1.1 Routine - LOCORE

Modification - Locations 47y, through 50j.-

Reason - Locations 47y, through 50y, are no longer
available to %he user. More LOCORE locations were
needed for the Part 1 Re-entrant FORTRAN math subrou-
tines.

1.2 Routine - SYSBUF

Modifications- 1. Volatile Storage Block
2. MMDIAG Routine modified to release Part 1l core
when a mass memory error occurs. '
3. Partitioned Core tables

Reasons - 1. The volatile storage block was increased by 2 words
(:} per priority level because MONI requests 9 words
instead of 8. The 9th word is used to indicate
direct or indirect request. It was alsc increased
by 10 words per FORTRAN priority level.

. 2. If Part )} core is not released when a Mass Memory
error occurs it could end up never being released.
The routine now checks to see if allocatable core
or Part 1 core is reserved and calls the appro-
priate routine to release the reserved core.

3. .The Partitioned Core tables have been put in SYSBUF
for use by the Partitioned Core Allocator and
LIBEDT.

.3 Routine - NCMPRQ

Modifications - 1. Mask for Request (Code
2. 1lb Bit Address

Reasons - 1. The request code will occupy bits 9-13 instead of
bits 9-14. The mask for the request code was
modified to account for this.

(:) 2. Because request could originate in Part 1l it was

necessary to allow a 1k bit address and to make
an indirect request with a 1k bit address.

AA 3777 PRINTLD IN USA.
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Routine - NFNR

Modification - 1. Mask for Request Code

Reason - 1.

2. 1k Bit Address

The routine was modified to mask for the request
code as bits 9-13 instead of 9-14. Bit 14 now indi-
cates a Part 1 request.

To account for 1L bit addresses the routine checks
for Part 1 type requests. If Part 1 requests the
starting address and number of words are obtained
unmodified from the request. Part 0 requests are
processed as before.

Routine - ADEV

Modifications - 1b Bit Address

Reason - Because request could have errors and go to ADEV for
operator intervention the routine was modified to handle
the 1k bit addresses possible. The Part 1 indirect
request was used to accomplish this.

Routine - RDISP

Modifications - 1. Overflow condition with priority level

Reasons - 1.

1L Bit Address

9th Word of Volatile

Part 1 Core Allocator

Mask for Request Code

Part 1 Directory schedule request
Additional re-entrant FORTRAN locations to
to save

N oronrowny
. . e ®

Because the interrupt trap must contain a lb bit
address it was necessary to save the overflow con-
dition along with the priority level in the inter-
rupt stack. This was accounted for when checking
the priority of the interrupt stack against the
priority of the scheduler stack. The overflow con-
dition was restored before doing an EXI when the
highest priority program was on the interrupt
stack.

The routine was set up to handle 1k bit addressing

throughout. This will allow request from the
upper bank to be processed.
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The 9th word of Volatile on a schedule request is
tested to determine if the request was indirect or
not. This word is set by MONI.

If the request was a system directory request to
Part 1 a jump is made to the Part 1 core allocator.
Bit 14 of the request word is used to determine
which core allocator to use.

Whenever the request code is tested the mask is set
to test bits 9-13 instead of 9-14. The l4th bit
now indicates which type addressing to use. 15 bit
or 1k bit.

Part 1 1k bit relocating loader is unable to load
the lst parameter of a normal directory schedule
request so request code 18 has been set aside for
scheduling mass memory resident programs from
Part 1.

In order to remove all indirect parameters from
calls to the ‘floating point arithmetic package
within re-entrant FORTRAN. it was necessary to add
a few more locations to those saved by the sche-
duler for FORTRAN levels.

1.7 Routine - DRCORE

AA 3777

Modifications - 1. Eliminated Multi-Level Indirect Addressing

Reasons - 1.

. 9th Word of Volatile

Part 1 Release Request

. Address to be released in RELEAS request is
picked up from location b of Volatile.

LS wnu

Because multi-level indirect addressing will not
be allowed in the b5K 1700 it was necessary to
change that coding which used it. The coding was
modified in the area where request priorities are
set and where the wait thread is created.

The 9th word of volatile is now tested to determine
if a release request is indirect.

If a release request has bit 1Y set to indicate a
Part 1 type request this routine now goes to the
Part 1 release processor to release Part 1l parti-
tions. .
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Y. Before enabling interrupts MONI stores word 1 of a
request parameter list in location bk of Volatile.
Picking up that parameter rather than going to the
request parameter list decreases the chance of a
user damaging the system by re-entering code which
contains a release request.

1.8 Routine - PARAME

Modification - Guarrantee proper masking of result of 15 bit
arithmetic.

Reason - Because of hardware wrap around some incorrectly masked
addresses were never noticed on the 32K masking. but in
L5K they put parameters in the wrong bank.

1.9 Routine - COMMON
Modification - Save overflow condition with priority level

Reason - Because the bLSK 1700 will require all 1b bits in the
interrupt trap address it is necessary to save the over-
flow condition under software control. The priority
level word of the interrupt stack was selected for the
saving of the condition. Bit 15 of the priority level
in the interrupt stack will now indicate the overflow
conditiona 1 overflowa 0O no-overflow.

1.10 Routine = NIPROC

Modification - Save and restore overflow condition if power fail
interrupt

Reason - The overflow must be saved on the k5K 1700 because the
interrupt trap requires a lb bit address word. The
overflow condition must -be saved when the Power Fail
Interrupt occurs. The condition of the overflow must
then be restored before doing an EXI after power has
come back up.

1.1} Routine - NMONI
Modifications - 1. 9 Words of Volatile

2. Request Code
3. Word L of Volatile

AA 3777 PRINTED IN USA.
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Reasons - 1. Since it is now possible to have 1lb bit address
the indirect condition cannot be saved as bit 15
of word O of the request. Nine words of Volatile
are now requested and the A9th word is used to in-
dicate direct or indirect. Set-indirect. clear-
direct.

2. The request code is now contained as bits 9-13
instead of 9-14 as before. Bit 14 is now used to
indicate a Part 1 type request. Previous request
are now Part 0 type and are unaffected by the b5K
modifications.

3. In order to make the Part 1l indirect request re-
entrant the first parameter of the request after
the request code is saved in word bk of Volatile
before interrupts are enabled. '

1.2 Routine - RU

(\. Modifications - 1. 9th Word of Volatile
(:}' 2. Part 1 type request

Reasons - 1. The 9th word of volatile is now tested to deter-
mine if the request was direct or indirect. This
word is set by MONI.

2. Part 1 type requests do not use the x indicator
and are never indirect, therefore,if Bit 14 is set
and the request is a mass memory request the mass
storage address immediately follows the request.

Part 1 type request also may have 1k bit request
addresses therefore the schedule of the completion
address must be a Part 1 type indirect.

1.23 Routine - SPACE

| Modifications - 1. Hth word of Volatile

2. Part 1 Core request
\ 3. Limits of initial load of PROTEC
Y. JMP to FFFF rather than 7FFF in words
g 021 1k 1b
8. Set mode switch
o b. Read in Part 1l core resident on autoload.

LJ(AB
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Reasons - 1. The indirect/direct condition is saved as the Ath
word of volatile therefore that word must be test-
ed to determine if direct or indirect.

2. Because the allocation of Part 1 core is different
than allocatable core it is necessary to test the
request code to determine if the request is a Part
1 Core Request {T1?7}. If the request is for Part
1 Core a jump is made to the new core allocator.

3. PROTEC was lengthened and so the area initially
read 'into core needed to be expanded.

4. If jump to zero occurs and DEBUG is not patched it
will jump to FFFF rather than 7?FFF .
1k 1k

8. A location with entry point MODLSK is set to 1 if
mode is LSK and 0 if mode is 32K.

k. When an autoload occurs it is necessary to read
Za ‘ in any core resident routines into Part 1l as well.

-
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2.0 Drivers

2.1 Routine - DR1L728
Modification - Mask For Request Code

Reason - The mask for the request code was changed to be bits
9-13 instead of bits 9-14. Bit 14 currently indicates
a Part 1 type request.

2.2 Routine - DISKUWD

Modification - 1. 1k Bit Addresses
2. Part 1 Type Requests

Reasons - 1. When checking to determine if FWA is greater than
LWA the previous method would not have sufficed be-
cause of lbk bit addresses.

(:3, 2. When the disk driver absolutizes the ceompletion

N addresses and the starting- a check was added to ,
account for Part 1 type requests. Part 1 type re-
guests use the completion address as a 1k bit add-
ress as contained in the request. The starting
address is always the bth word of the request and
the disk address immediately follows the request.

2.3 Routine - DR1732
Modification - Mask for Request Code
Reason - Because the request code is now bits 9-13 the mask was
changed to account for this.
2.4 Routiﬁe - TAPE
Modification - 9th word of Volatile
Reason - Since indirect request is now indicated by word 8 of

Volatile the TlY request processor has been altered to
check this word of Volatile.
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2.5 Routine - DBLDRV
Modification - 1lb Bit Addressing

Reason - Bit 15 of the address of a driver’s physical device
table is used as a flag. Since this address will always
be in bank 0 this is acceptable but code had to be added
to mask the bit off when the address is used.
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3.1

AA 3777

Job Processor Modules

JOBENT
T1L

T?

TS

T3
JOBPRO
PROTEC
JBKILL
JPLOAD
JPCHGE
ASCHEX
T13
MIPRO
RESTOR

All modifications were made for the following core configuration:

1. The Job Processor will operate in BANK 0 in protected
core -

2. Unprotected core will reside wholly within BANK O

All modifications are based on MSQ0S 3.0 released version.

JOBENT

There are no changes for indirect addressing to convert this pro-
gram for the L5K 1700.

TL)

No changes for indirect addressing to convert this program for
the L5K 1700.

This program was modified to use word 8 of volatile for the in-
direct check {instead of the A register}.

Modification was also made to prohibit the locations passed in
either A or @ from referencing the upper bank.
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3.3 T7?
There was a change to remove indirect addressing for the bLS5K
1700. ’
This change was made at COSY Card numbers Y45. 52+ 53, 58. 1lbk9a.
170. _
This program was modified to use word 8 of volatile for the
indirect check {instead of the A register}. This change was
made at COSY Card number 48.
3.4 T5
The mode flag is tested and if mode is L5K return is not masked
to 15 bits. -.COSY Card numbers 29. 48 and 55 were involved.
3.5 T3
(‘3 This program was modified to use word 8 of volatile for the in-
(:j direct check {instead of the A register}.
This change was made at COSY Card number Y4e2.
3.5 JOBPRO
The following list of COSY Card numbers indicate the locations
where changes were necessary to remove indirect addressing for
the LSK 1700.
COSY Card Numbers
ke
kY
L5, kb
L8
leq
15y
1kS
1k8
248
251
(T) 27?3
()
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PROTEC-

COSY Card Numbers {continued}

279
casd
309
31b
327. 328
483+ HA8Y

Modifications - 1. Size of JBKILL overlay

Reasons - 1.

2.

JBKILL

Save overflow on priority level

Remove multilevel indirect

Allow Part 1 requests

Issue diagnostic if D and X bits both set or
bit 15 on C- S or N when D bit is set.

tnrsuwrny

JBKILL has been expanded therefore more room is
necessary for it.

Mode must always be checked when return and priority
level are saved and restored to see whether over-
flow is to be saved on return address or on priority
level.

Any two word absolute indirect addressing had to be
removed .

Requests with the D bit set and the Part 1 indirect
request must be allowed from unprotected core.

As long as Part 1 requests are allowed they must be
legal.

There are several changes to this module to remove indirect
addressing for the k5K 1700.

These changes are at C0SY Card numbers 138~ 139 and luZ2.

Mode had to be tested to see if overflow was saved on return or
on priority level.

These changes are at COSY Cards 4k~ 89. 90 and A99.
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To remove indirect addressing for the LS5K 1700 modifications
were made at the following COSY Cards.
COSY Card Numbers
L7
3.
179, 180
255, 25h
343+ 34y
3.10 JPCHGE
Modifications to remove indirect addressing for the bL5K 1700
were made at COSY Card numbers 7?4. ?5 in this module.
3.11 ASCHEX
/'“\' ) .
%:4 There were no changes necessary to this module to operate it in
g the L5K 1700.
3.2 Ti3
Modifications were made at:
COSY Card number 2b and 44 for the program to check word 8 of
volatile rather than the A register for the indirect indicator.
COSY Card numbers 307- 308 and 331 to remove iqdirect addressing.
COSY Card numbers 1l2. 115 to correctly mask 15 bit address.
3.13 MIPRO
There were no changes necessary in this program for operation
in the LS5K 1700. Howevera. entry to the system test package was
put in.
3.14 RESTOR

Modifications were necessary in this program to remove indirect
addressing for the bL5K 1700.
They were made at COSY Card numbers &9 and A0.
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4.0 Debugging Aid Routines

4.1 ODEBUG
Modifications were necessary to the following:

LHX - It was necessary to modify the calculation of relative
entriesa. i. e. entries with » following the /.

DPC - The test for end location greater than beginning location
was altered to take 1k bit address correctly.

SCN - The test for search finished had to be altered to take 1&
bit address correctly.

SET - The test for finished had to be altered to take 1k bit
address correctly.

MBC - The check to see which end of block to start with and the
test for finished both must take 1L bit addresses into

{:) account.
C

SPE - Starts with FFFF rather than ?FFF .
1k 1b

CPP and.
SPP - The test for done must handle 1k bit address compare
correctly.

4.2 Module - RDMPCR module of Recovery Package

The legality check for beginning location before ending location
was changed to accomodate 1k bit address calculation.
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5.0 LIBEDT

Modification - Two new modules were added to process the loading
of core-resident and mass storage resident rou-
tines in Part 1. Reference section 35. additions
occur as indicated by section numbers above each

addition. ~

5.1 Reference 35.L.2 of 3.0 IMS

GROUP SUBR M.S. RELOC SUBROUTINE SUBROUTINE
NO. ADDRESS FACTOR INCREMENT NAME
9 AINRBL-LBDT AINLOC 0 AINRBL
AINLOD LODR
MOVMM MVMM
10 AINSYE-LBDT STHRLB 0 AINSHb

4

5.2 Reference 35.L.3

N—

< CONTROL STATEMENT  INTERPRETATION CODE  ENTRY POINT NAME
A 13 AINSN
my 14 YINSN

5.3 Reference 35.hk.Y4
L19 No DATBAS entry point in system. Error occurs
when user requests use of system data and there
is no system data defined.
L20 Irrecoverable error from the loader.
L2) Attempt to load upper bank core resident more than
once after a system installation.

5.4 Reference 35.L.5.2

. IDWC- NOWLR. REMOVa REMFIL2 UPDATE~ and POINT are used in the
(~> MA and =Y statements. They are equated to labels.

AA 37717 PRINTLD IN USA.




CONTROL DATA CORPORATION

AUG 9 1971

Ar‘den ”11]._) DOVGlOme’nt D'V|S|0N
DOCUMENT CLASS Ins PAGE NO. 00015
1700 MSOS _bLSK Special System
1700

PRODUCT NAME
PRODUCT MODEL NO.

5.5

AA 3TT?

MACHINE SERIES

PARAD = PABA = REMOV
PAND = REMFIL

DBASE UPDATE

POINT

il

PACOM
IowC = CPLAD

NOWLR = CPLLN

Reference 35.8.3.9
System Library Update for Part 1 Programs - AINSN

The AINSN program loads and absolutizes mass resident programs
which will run in partitioned core. The statement which calls
this program is

HA0RDASaN-D-CALAaM

The parameter ORD is validated to be numeric. All other para-
meters must be alpha. Statement format failure causes the error
LOb to appear on the output comment medium and the statement
processing to be aborted.

If the ordinal is numeric the index into the System Directory
is calculated and saved.

Next the numbers of the partitions requested are checked to in-
sure that they are not out of range. The base address of the
starting partition and the last word address plus one of the end
partition are set up for the loader.

If the D parameter is not set a zero is set in for the data base
of system data. If the D parameter is set the Core resident
entry point table is searched for the entry point DATBAS. which
1s the base of system data.

If DATBAS is not found the error L19 is given and the A pro—
cessor is exited.

If DATBAS is found its address is set up for the loader. Next
the C parameter is checked. If no C parameter is present a zero
is set for the base of Common.

If the C parameter is present and there is no system Common the
error L13 is given and the “A processor 1is exited.
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If the € parameter is present and there is system common the
base of system common is set up for the loader.

An indicator is set for the L parameter.

The setbases function is sent to the loader.

Then the loading of the program starts.

First a relocatable load function is sent to the loadzr.

This functions loads binaries from standard input until
the termination signal is found.

Then the program checks the L indicator. If set it re-
quests the operator to indicate the new input media. The
user responds with the new input media. and loading con-
tinues until the user replies with the terminate statement.

When the user gives the terminate signal. or if there is no L
parameter the program proceeds:

first among the programsa

if no unpatched externals it goes to print memory map else
it links to the CREPl table

if no unpatched externals it goes to print memory map else
it links to the CREP table

if no unpatched externals it goes to print memory map else
it prints the unpatched externals {the loader after it is
through linking checks for unpatched externals if it finds
any it interrogates the user whether to continue see sec-
tion 1 for complete description}.

The memory map is printed if the M parameter was found. Else
it continues.

The loading is completed and the xA processor proceeds to get
the loaded program into its location on mass storage {it is
loaded onto scratch mass storagel} and modify the system to
reflect this new information.

First the entry for the program in the System Directory is set
so that no one can use it while it is beina modified.

Next the loaded program is moved into its proper location on
mass storage. If it is smaller than the program currently in
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the entry it is moved into the location of the program currently
in the entry. If it is larger., it is moved to the defined
scratch area and the beginning of the scratch area is redefined.
The system directory is updated. The completion address is the
beginning location at which the program was loaded. The D bit
is set in the request word. Location on mass storage is cor-
rected. The directory thread is cleared. Then the system
directory image is cleared. The sectors where the old program
resided are released in the sector availability table. The
sectors where the new program resides are made unavailable 1n
the sector availability table.

The »A processor is exited.

S5.L Reference 35.8.3.10
Core Resident Part 1 Program Initializer - YINSN

In the bLS5K syscem programs which reside permanently
in core in the upper parta Part 1. are loaded post initializa-
tion using. the library editing program via the =Y processor.

The ®mY processor - YINSN - loads and absolutizes the programs
which are to be permanently resident in Part 1 of core. The
statement which calls this program is

MYSDCaLAM
The S parameter must be numeric.

Other parameters are validated to be alpha. Statement format
failure causes the error LOb to appear on the output comment
medium and the c-tatement processing to be aborted. The program
gets the S parameter.

If the S parameter is not present the LOL error occurs and the
»Y processor is exited. else it must be the last defined parti-
tion. If not the LOL error is given and the processing is
aborted.

If it is the last defined partition the starting address is set
up for the loader. The last word address plus one of the parti-
tion is set up for the loader.

Next the program gets the D parameter.

AA 3777 * PRINTED IN USA.




COMTROL DATA CORPORATION nouy 1571

Arden Hills Development DIVISION
INS 0018
DOCUMENT CLASS - . : PAGE NO.
PRODUCT NAME 1700 NSOS b5K Special jystem
| U PRODUCT MODEL NO. ~ MACHINE SERIES L8]
e '

If the D parameter is not set the data base of system data is
set to zero. If the D parameter is set the core resident entry
point table is searched for the entry point DATBAS which is the
base of system data.

If DATBAS is not found the error L19 is given and the processing
aborted. ’

If DATBAS is found its address is set up for the loader.

Next the C parameter is checked. 1If no C parameter is present
the base of system Common is set to zero-

If the C parameter is present and there is no system Common the
error L13 is given and the statement processing is aborted.

If the C parameter is present and there is system Common the
base of system Common is set up for the loader.

An indicator is set for the L parameter.

The setbases function is sent to the loader.

(@

Then the program loading starts.

First a relocatable load function is sent to the loader.
This function loads binaries from standard input until the
termination signal is found.

Then the program checks the L indicator. If set it re-
quests the operator to indicate the new input media. and

loading continues from the media indicated. This process
continues until the user replies with the terminate state-
ment.

When the user gives the terminate signel. or if there is no L
parameter the program proceeds. It functions the loader to link
entry points first. among the programs

if no unpatched externals it goes to print memory mapi elses
it links to the CREP1l table

if no unpatched externals it goes to print memory maps elsea
it links to the CREP table '

if no unpatched externals it goes to print memory map3 elses
it prints the unpatched externals {after the loader is

=0

= through linking it checks for unpatched externale. If it
(\ finds any it interrogates the user whether to continue.
See section B-1 for complete description.} ,
AA 3777
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The memory map is printed if the M parameter was found. Else
it continues.

Next the CREP)l table is moved to permanent mass storage. If a
CREP 1 table is already on mass storage an error 21l is generated.
If not the program finds a string of sectors long enough to hold
the CREPl table and moves it to permenent mass storage. It up-
dates the (CREP1l pointer {SCREPL1L} on the Core image and the start
of scratch if required.

Then the absolutized program is loaded into core at the parti-
tion indicated. This is also written to permanent storage.
After it is written to permanent mass storage the autoload pro-
gram which reads this part of the system into the partition at
autoload time is set up to contain the correct data as to loca-
tion in cores length in wordsa. and location on mass storage.
These words are also updated on the Core image on mass storage.

The absolutized program may be written out only once. after a
system installation. Subsequent attempts will cause an error
2l to be printed and the program aborted.

Reference 35.9.3.8 Group No. 9 - AINLOC

AINLOC - Subroutine 9

AINRBE - sets up relocatable load function and calls the loading

subroutine.
LODR - loading subroutine. This routine loads in the loader if
not in core and then functions it with the command passed
it from the calling program.

On entry to loader A = loader function code on return
from loader

A

1]

0 function completed
= -0 irrecoverable error all cases

@ = negative unpatched externals not negative -
no unpatched externals

I = pointer to a 2 word parameter pack
2 word parameter pack

Word
Word

address of loaded program

0
1 length of loaded program
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These parameters are used to get the
length and location on mass storage of
the CREP1l table. and of the absolutized
program.

On return from completing the load function this routine
interrogates the register. If the A register is -0 it
terminates the load with an error 20. If not the para-
meters are saved if the function was load or build CREP1
table in LIBEDT Common area. and the @ register is
passed back to the calling program.

this subroutine performs a mass storage to mass storage
transfer. It uses unprotected core for its buffer and
presumes it has the entire unprotected area available
for a buffer.

. 10 - STuALB
ubroutine 10

routine is called by the A processor and is used to

he system directory for the ordinal in question on the
ge.
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Re-entrant FORTRAN Package

This package has been reworked to run core resident in Part 1.
It is to be loaded via an =Y statement to LIBEDT. This will
put it in the ‘topmost partition toward FFFFy_ where it may be
used by any FORTRAN program running in partitioned core. All
entry points are put in the (REPL table and linked to by the
Part 1 loader only.

This is essentially the same package released with MSOS 3.0
{Sections kY and kS5 of IMS}. The types of changes necessary
were as follows:

L. A transfer address was necessary because the Part 1
loader reqguires transfer address on any program loaded
under wA or =Y to LIBEDT.

2. 1lb bit arithmetic must be used in locating the para-
meters passed in subroutine calls made from Part 1.
This means bit 15 may no longer be used to indicate
relative parameters to most of the subroutines to
indicate indirect parameters to the floating point
arithmetic subroutine {entry point FLOT}. To accomo-
date this the following things were done:

a. All 15 bit arithmetic was removed.

b. All checks for and calculations of relative para-
meters were removed.

c. All indirect parameters in calls to FLOT were
removed. This made necessary the addition of

LOCORE locations 47 through 504 to those loca-
tions used by FORTR&h and saved on interrupt by

RDISP.

d. Check for and calculation of indirect addresses
was removed from FLOT.

e. Relative parameters in calls to FLOT {which arex
allowed} must have bit 15 set if the reference
is backward.

3. Only Part 1 type requests may be used with this package
so bit l4% had to be set in the request codes. Also
Part 1 indirect request {request code lb} had to be
used. :

This 1is an incorrect modification and should be removed. ‘
B NOE.D.
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b.2 Following is a teble of modifications by routine.

COSY NUMBERS OF

ROUTINE MODIFTICATION LINES MODIFIED
I0CODE Transfer address. ENCODE. added 8l
INITLL Remove calculation of relative '
parameters 43-45
A8QIO Remove calculation of relative
parameters E6-70+ 179-181
Part 1 indirect request used 27?9, 294
Bit 14 set in request codes 3k9. 370
FORTRA Remer calculation of relative
parameters 100-102. Le25-

129, 212-214.
23y-23k~ 278~

ij 280
Part 1 requests used 108-+ 110+ 113,
: : k9. 191, 192,
ke
RBEXPR Remove calculation of relative
-parameters L8-70
Indirect parameters removed from
calls to FLOT 19+ 1L53. 178a
181
Q8PRMR Remove calculation of relative
parameters 3%, 52-54
@B8ABR Remove calculation of relative
parameters 23-2k
Indirect parameters removed from
call to FLOT ¢3-2k- 31
IFALTER Remove calculation of relative
parameters 22-2b
Cfi) SIGNR Remove calculation of relative
= parameters 17-21

AA 37117 PRINTL) IN USA
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Indirect parameters removed from
call to FLOT 17-21. 24, 25,
cb- 29-31.+ 45
FXFLR Remove calculation of relative » ~
parameters 31-35, 48-9¢
EXPRGR Remove calculation of relative
parameters 18-23
Indirect parameters removed from
call to FLOT 18-23. 28
Relative addresses changed to lbk¥
bit relative on calls to FLOT 80+ 117~ 134,
137. 152
SARTFR Remove calculation of relative
_ parameters 51-53
Q:D LNPRGR Remove calculation of relative
parameters 17-22
Indirect parameters removed from
call to FLOT 1?7-22. 27
TANHR Remove- calculation of relative
parameters 11-18
Create 1lb bit relative addresses™
in calls to FLOT . 7. b9. 71
SNCSR Remove calculation of relative
parameters 18-23~ 54-b1
Indirect parameters removed from
calls to FLOT 18-23. 28,
54-b1. kb
ARCPGR Remove calculation of relative
parameters 148-20
Indirect parameters removed from
N calls to FLOT la-25. 28
(© .
o »  This modification is not necessary.
| M.E.D.
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COSY NUMBERS OF

ROUTINE MODIFICATIONS . I_LINES MODIFIED
FLOATR Remove code to handle indirect
parameters 198-20&

‘Remove 15 bit addressing
arithmetic 210-211
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L.0.0 PART 1 - RELOCATING LOADER

The Loader is a non-resident sub-program of the 1700 Operating
System. The Loader is capable of loading relocatable binary
programs produced by the 1700 Assembler. The design of the
Loader is independent of the I/0 configuration of the hardware
for the system on which it operates. A single version of the
Loader accepts input from any device. whether buffered or _
unbuffered. One of these devices may be a mass storage device
such as the Library Unit or the Scratch Unit.

1.0.1 STORAGE OF THE LOADER

The Loader is stored in relocatable binary form on some exter-
nal medium. The Loader is placed in the System Library as an
absolute record during the System Initialization procedure.

1.0.2 LOADING OF THE LOADER

The Loader may be brought into core by the LIBEDT =A or =Y
/o statement.

The Loader is read as an absolute record from the System
Library and placed in the upper most part of unprotected core.
The Loader 1is accessed in the System Library through an entry
in the System Library Directory. A word in this entry contains
the length of the Loader. The length of the Loader is sub-
tracted from the address which is the upper 1limit of unpro-
tected core. The resulting address is the 1lst core location

to be occupied by the Loader.

The Loader divides the remaining unprotected core into pages
for the command sequence. entry point names and external

names. The page length is 195 words of which 3 words are flags
for paging control. {192 word pages are written to mass memory}

The upper limit of unprotected core is contained in location
&Fb. It is defined as the highest {toward Part 1} unprotected
address + 1. The lower limit of unprotected core is contained
in location %F?. It is defined as the lowest {toward 0%}

unprotected address - 1.

1.0.3 OPERATION OF THE LOADER

A Loader operatibn is initiated with a jump to the lowest
(:) {toward 0%} core location occupied by the Loader.

AR 3777 PRINTED IN USA
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1.0.4 TYPES OF LOADER OPERATIONS

The particular Loader operation to be performed is determined
by the information passed to the Loader from the monitor via
the A and @ register as illustrated:

15 ' y 3 o
A reg: LU | T

15 0
@ reg: TNA

The °T9 field indicates the type of Loader operation to be
performed. :

T Field Loader Operation
0 _ Relocatable Binary Load
1 Set program base addresses
2 Patch program entry points
3 Patch to Part 1 core resident entry

points {CREP1Z}

4 Build table of Part 1 core resident
entry points

S Patch to Part O core resident entry
points

b Print memory map

? Print unpatched externals

The 9LU® field contains the logical unit number of the input
device to be used for this operation. This field is ignored
if the T field is a l.2-4.6k1 or 7. '

The TNA field contains the core address of the program bases.
This information is significant only if the Loader operation
is a set bases function. The @ register is ignored in all
cther cases.

1.0.5 RELOCATABLE BINARY LOAD OPERATION
The purpose of this operation is to load relocatable binary
programs from any peripheral device. The Loader call to load

relocatable binary input requires that the T field is set to
zero.

AA 3777 * PRINTED IN USA.
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The LU field contains a number which refers to an ordinal in
the equipment table. If the left most bit of the LU field is
one. the Loader will assume the input device is the

standard input device. 1In this case. the Loader will address
the standard input device indirectly via the address %F9 in
the communication region. which is the location containing the
ordinal for this device in the equipment table. The @
register is ignored for relocatable binary loading operations.

The Loader call to bring in LOAD-AND-GO input requires that

the T field is set to zero. The LU field is set to the

number of the equipment table entry for the mass storage

device containing the scratch area. The @ register 1is ignored.

For LOAD-AND-GO input. the Loader will address the mass storage
device containing the scratch area indirectly via the address
$B3 in the communication region. This is the location con-
taining the ordinal for this input device in the equipment
table.

SET PROGRAM BASES OPERATION

The purpose of this operation is to set the bases for the pro-
gram{s} to be loaded. divide unprotected core into pages. and
to initialize the page flags. This function must be the first
function given to the loeder after it is read into core by
LIBEDT. The T field is 1 and the LU field is ignored. The @
register contains the address of the first word of the

program bases in LIBEDT.

The program bases are:

Word O Address of start partition

Word 1 Last word address + 1 of the end partition

Word 2 Address of system data base {0 is system data not
used}

Word 3 Address of system common base {0 if system common

not used}’} :

-~

PATCH PROGRAM ENTRY POINTS

This operation is performed subsequent to relocatable binary
loading- The Loader will attempt to match external names in
the Loader External table with entry point names in the
Loader Entry point table. The last transfer name encountered
is matched with an entry point name and the address 1s stored
in the jump instruction that precedes the command sequence.
If no unpatched externals exist after the patching operationa
the pages are written out to the disk.
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PATCH TO PART 1 CORE RESIDENT ENTRY POINTS {CREPLZ}

If T = 3 on input- the Loader reads the CREPl table into core
and stores these entry points into its entry point table. and
patches any entry points referenced by other programs. If no
unpatched externals exist after the patching operationa the
pages are written out to the disk.

If a duplicate entry point is encountered in the Loader entry
point table while loading the CREPl table. the CREPl entry
point is ignored and no diagnostic is issued.

BUILD TABLE OF PART 1 CORE RESIDENT ENTRY POINTS

This function is given by LIBEDT when it encounters a =Y

statement and must be given before the CREP table is stored

into the Loader entry point table. The program{s} entry points
are squeezed together and stored on the disk behind the command
sequence. Locations in the loader which contain address and
length of CREPL are pointed to by I on return to LIBEDT. LIBEDT
will move the table to an appropriate place on the disk and update
PATCH TO CORE RESIDENT the Sector Availability Table.

If T =5 on inputa the Loader searches the core resident
directory for entry points to match any undefined externals in
its table. If any are found. a dummy program is loaded

whic? contains the absolute addresses of core resident entry
points. '

This dummy program and its directory are written when the system
is initialized. The directory is in the same format as the
Program Library directorya. with all entry points pointing to

the same program. This program consists of a dummy NAM blockn
as many ENT blocks as necessary to accommodate all core

resident entry points and a dummy XFR block.

The Loader treats this as a normal program. loads it in and
patches any entry points referenced by other programs.

If a duplicate entry point name is encountered in the Loader
entry point table. the CREP entry point is ignored and no

diagnostic is issued. If no unpatched externals exist. the
pages are written out to the disk.

MEMORY MAP OPERATION

The T field is b if the Loader is to produce a memory map.
The LU field is ignored and the @ register is ignored.
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This type of operation consists of the listing of the names
in the entry point table together with their respective
addresses.

The first word addresses of common and data storage reservations
appear in the map as entry point addresses.

If common storage had been declared during a previous load
operation. the name Ywxm(COMY together with the common storage
relocation base would appear ahead of the entry point table on
the list output. If data storage had been declared during a
previous operationas the name YmmmDATY together with the data
storage relocation base would appear ahead of the entry point
table on the list output.

1.1.3 PRINT UNPATCHED EXTERNALS
This operation can be performed after any relocatable or table-

loading operation. The bk character names of all unpatched
externals are printed on the system print medium. An E is

output to the comment device._ The operator must type in w @5‘
(ﬁ\ to resume operations or » T Q) to indicate the load operation
<;}. should be abandoned.

|
L.L.4 AVAILABLE CORE FOR PAGES ‘ J

The portion of the block of unprotected core not occupied by
the Loader is available for pages. Pages start {sF?} + 1
and are in 195 word blocks-

1.1.5 INPUT TO THE LOADER

The Loader issues I/0 requests to read formatted records in
the Binary Mode. The records are not to exceed 120 characters
of data in length. The binary records processed by the Loader
will hereafter be referred to as relocatable binary input
records. These are the type of records generated as binary
output by the assembler. There are six types of relocatable
binary input records {hereafter referred to as blocks.} Each
block is identified by the lst word {lst 2 data characters}

of the record as follows:

NAME OF BLOCK CONTENTS OF 1st WORD
{HEX VALUES}?

NAM : $2050

| RBD $4050
(iD BZS : $L050
@ ENT $8050
EXT . | sA0S0

XFR $C050
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Binary records not recognizable to the Loader will be regarded
as illegal input and will cause.the Loader Operation to be
terminated. 1In addition to the relocatable binary input
records. the Loader will process ASCII input. Since the
Loader reads only in binary modea. the input records must have
%9 as the 1lst character and must terminate with a carriage
return. A space is accepted in place of a carriage return in
the event that the input device is a card reader.

NAME OF BLOCK IDENTIFICATION
EOL . »T carriage return
EOL »T space

Those ASCII records not recognizable to the Loader are regarded
as Monitor Control Statements. Such a record will cause the
Loading Operation to be interrupted. An exit is made to the
monitor in order to process this statement.

EXIT FROM THE LOADER

Exit from the Loader to the Monitor is with an indirect return
jump to the address in s$EE. 1Immediately prior to exit from
the Loadera the exit parameters are placed in the A. @ & I
registers as summarized below:

EXIT FROM THE LOADER

Program loading continues until interrupted by an EOL state-
ment. an operating system control statement. or an error
condition.

If loading is terminated by an EOL statement. the A register
contains zero.the @ register contains zeros and the I
register contains the address of the locations in the Loader
that contain the sector address and number of words of the
command sequence.

If loading is terminated by an operating system control state-

menta the A register contains the address of the operating
system control statement.

If the loader operation is terminated by an irrecoverable
error. the A register contains negative zero.

If loader operation is terminated with unpatched externalsa
the @ register contains negative zero.

SUMMARY OF TERMINATION PARAMETERS
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1.1.b.5 A register: 1. Zero if operation terminated normally
2. Negative zeroa if operation was terminated
by an irrecoverable error
3. Address of monitor control statement if
operation was terminated by a control state-
ment.
1.1.b.b @ register: 1. Zero if no unpatched externals occur after
a loader operation
2. Negative zero if unpatched externals occur
after a loader operation
NOTE: The @ register content is only significant after
functions of 24445, and 7.

-2.1.6.7 I register: 1. C(Contains address of the locations in the
Loader that contain the sector address and _
length of the command sequence or CREP1L table.

NOTE: The I register content is only significant after a
function of 0 and 4.
1.1.?7 OPERATION OF LOADER

The Loader is divided into 24 separate subprograms. The sub-
programs of the Loader are all non-optional. Each of the 2
subprograms is required for the Loader to operate. The Loader
is divided into subprograms for no reason other than to
facilitate the handling at assembly time. Each subprogram

may be assembled independently of the others. Within the
source languagea no subprogram has either a (COM pseudo or a
DAT pseudo. therefore the Loader requires neither common nor
data storage reservations. The 24 relocatable binary programs
produced by the assembler are linked together in the following
way:

Entrance to one subprogram from another is made with either a

2 word jump instruction or a 2 word return jump instructiona
either using the relative mode of addressing. Many subprograms
of the Loader are coded as closed subroutines. each to be
entered at a unique entry point location with a return jump
instruction. Exit from a closed subroutine is made with a jump
to the address placed in its entry point location by execution
of the return jump instruction at the time it was entered.
Other subprograms are coded as open ended routines. HMany of
these open ended routines have more than one entry point.
Entrance to such an open ended routine at one of its declared
entry point locations is made with a jump instruction. Exit
from an open ended routine is made with a jump to a location
external to another subprogram using a two word jump instruction
and the relative mode of addressing. .
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Within the source language of the Loader. the antry point names
declared by the ENT pseudo in subprogram X are declared as
external namzs by the EXTv pseudos in any of the other sub-
programs which reference this name. Because of the EXTw
pseudos the relocatable binary code generated by the assembler
for instruction with exterral names as addresses provides for
the relative mode of addrassing. As the 24 subprograms ara
linked together into an absolute record at load times the
relative addressing feature is a major factor in providing

for a ®run anywhere? capability for operation of the Loader.

The order in which the subprograms of the Loader occur with
respect to each othezr 1is optional with one exception. The
subprogram whose name is LLOAD must occur at the beginning of
the Loader. This is the initialization module. Since
entrance to the Loader from the monitor is made with a jump
to its lowest {toward 0} locationa the initialization module
must occur at the bottom end of the block of core containing
the Loader.

L1.1.8 LOADER TABLE

(:3§ The Loader Table comprises a list of entry points and externals
' processed during a sequence of Loader Requests. The Loader
Table consists of an External tables a Hash table for entry
points and an Overflow table for entry points. The Loader
Table is written into the pages in unprotected core.

1.1.8.1 Each entry in the Hash table and Overflow table consists of
five words.

3] A B
EXAMPLE 1 C D
ENT ABCDEF

2| E F

3 VALUE

4 POINTER

Value is the address of the entry pointe.

Pointer is a link to entries in the Overflow table with the
same hash value.
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1.1.8.2 Each entry in the External table consists of four words.

0 AB
EXAMPLE
EXT ABCDEF 1 ch

2 EF

3 POINTER

Bit 15 of word zero indicates a relative or absolute external.

Bit 15 of word one is used to determine if the external 1is

patChed-
HASH TABLE
ENTRY
TABLE OVERFLOW
0 | TABLE

EXTERNAL TABLE <

COMMAND
SEQUENCE
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CORE MAP WITH PART 1 LOADER
~——$FFFF
PART 1 PARTITION 1
PARTITION O
e LR ----48000
LOADER \
t:y PART O
CORE FLAGS
UNPROTECTED
PAGE 1
CORE FLAGS
PAGE O
———{$F?7}+1
---0
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.2.0 LOADL ROUTINE - INITIALIZATION
The LOAD) routine is the subprogram concerned with initializa-
tion. Initialization is performed at the beginning of every
Loader Operation. Entry to the Loader from the monitor is
made by a jump to its lowest {toward 0} core address:
The lst instruction to be executed upon entry to the Loader
is a return jump to the location whose label is PART 1.
Prior to entering the Loader. the entrance parameters have
been placed in the A&Q registers.
The only function of PART 1 is to record the entrance para-
meters in temporary storage locations:
{A register} AINP
{Q register’} QINP
L.2.13 CONBAS

AA 3777

The function of CONBAS 1is to establish the relocation base for
the Constant Table and record entrance parameters.

The Loader is a program with a Yrun anywherev option. In
cther wordsas this program has the capability of being read

as an absolute record. placed anywhere in memory and still
being executable with little or no modification to the machine
language of the Loader as it exists in the system library-

In 9run anywherev programs of primary concern are those
instructions which reference memory. There is no problem in
the case of either a one word instruction or a two word
instruction which uses the relative mode of addressing. There
are no two word instructions using the absolute mode of add-
ressing unless the address is set as some time during program
execution. If it is necessary to use absolute addressinga

the absolute value of a core location may be obtained at any
time by use of a return jump instruction:

RTdw BUFADR

BZS DIRBUF {19k}
LIBSEC NUM $FFFF $FFFF
BUFADR NUM SFFFF

In the above sequence of code. the absolute value for the add-
ress 9DIRBUF® will be placed in the location BUFADR upon
execution of the return jump instruction.
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1.2.2 Constant Table

AA 37TT

During Loader Operations. the memory index or I register
contains the relocation base for the Constant Table. The
label assigned to the lst location to be occupied by the Con-
stant Table is CONTAB. The relocation base for the Constant
Table is equal to the value of the address expression

YCONTAB-1LY.

The 147th storage location 1is the starting location of the
input area for storage of relocatable binary input blocks.
The execution time value of this address is L47+{I}. This
address 1is placed in the location 57+{I}. The value for the
starting address of this input area +1 = 148+{I} is placed

in the location 58+{I}. Also the value for the starting add-
ress -3 = LU4+{I} is placed in the location k2+{I}.

In addition to the aboves the 23rd location of the constant
table is set to the value of the starting address for the
Loader. Upon entry to PART 1 with a return jumpa the value
= 9LOAD+LY is placed in the location PART 1. Thereforea. the
location 23+{I} is set to the value = {PARTL}-1-.

The 31st location of the Constant Table is reserved for the
storage of the relocation base of the Constant Table. The
name of this location is ISAV and it is declared as an entry
point name by the LOADL subprogram. If at any time during a
Loader Operationa the contents of the I register should be
destroyed {as in the case of a status request}. the original
value of 9CONTAB-1Y may be restored to it. In order to do
this in a subprogram other than L0ADl. it is necessary to
declare ISAV as an external name in the other module.

Accessing Locations in the (Constant Table

Whenever some routine addresses a location in the Constant
Table. it does so with the following type of instruction:

OPC- naI
where:
1. OPC represents a mnemonic for a memory reference

instruction
2. n represents an ordinal position in the (onstant

Table
3. I represents the memory indexs
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It is necessary that many locations in the Constant Table must

be preset with specific values at the time the Loader is placed
in core. Those locations in the Constant Table for which this

does not apply are preset to a value of zero.

External pseudos must be included in the source language for
LOADL for those locations in the Constant Table preset to
address constants where these address constants refer. to
locations in other routines.

Table of Contents of Constant Table

ORDINAL NAME USE:

e —— ——————

1 COMBAS relocation base for common
storage at execution time

c DATBAS relocation base for data
storage at execution time

3 PROBAS relocation base for program
currently being loaded at execu-
tion time

4 COMLINM highest address of common

storage +1 at execution time

8 DATLINM highest address of data storage -
+} at execution time

b CSaLIM highest address of command
sequence storage +1 at execu-
tion time

? EXTCTR points to next available loca-.
‘ tion in External Table
8 ENDSUW =1 if last relocation byte 1in
. RBD or BZS block

9 NGRL SUW negative address relocation
switch -

10 INPUWRD contains end of command sequence
storage

1} ' INPREL contains rel. flag for word of
sequence storage in RBD and BZS
block '
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ORDINAL NAME USE :
le CSeNUM no. of sectors reserved before

command sequence start

13 ENTPNT contains address associated
" with name in EXT or ENT block

1y LINK contains address associated
with name in loader table

15 INPCTR used to address core location
of command sequence storage
at load time

1k NOTLNK will be a 1 if unpatched
externals are found
17 ENDINP highest address in load time
core for command sequence
storage
&ﬁ} 148 BLANKS ASCII code for spaces = 2020
19-2¢ USED for tempory storage
23 BASE base address of loader
2y WRDCNT address or character reference
~ counter
=] COUNTY counter
eb BZSSU used by subroutines common to
RBDPRO & BZSPROS =1 for BZS
blocks =0 for RBD block
e’ BLKCNT block counter
28 Suk index counter
29 ASAV temporary storage for A
register .
30 ASAV temporary storage for Q
<:} register
(\ ' ER ISAV storage location for constant

table relocation base
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ORDINAL

32-34
34-38

39-42
43

4y
45-50

51-52
53-5b
57
58
59-b1
ke
L3-bY

L5-80

81-8k

- 87-91

91-94
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NAME
XFRNAM
NAME
TABSCH

HSHADR

HASHCD
TEMP

BINASC

PRINT3

INPXCO

INPXCI

PRINTE

INDXCC

NXTINP

HEXDIG

ADJOVF

CONVRT

PRINTHY

USE: :
storage of L character XFR name
temporary storage

Loader Table search routine
entrance and return

relative address of ENT or EXT
name on mass memory

HASH CODE OF ENT or EXT

Temporary locations used in
hash routine

Storage of ASCII code for
number conversion

error output routine {réesume
operatorl’}

contains address constant
INPUT® or L47+{I}

contains address constant
SINPUT9+1l or 1LuH8+{I}

error output routine {Stop
Operation}

contains address constant =
PINPUT-39 or LH4H+{I}

jump instruction to read next
input block

ASCII codes for hex digits

routine to perform address
arithmetic

binary to ASCII conversion
routine entrance AND RETURN

print out routine {prints

characters name and 4 digit
hex address}
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ORDINAL NAME USE
95-98 PRINTS print out routine {prints b
character namesk}t
99 AINPUT " contains A register upon entry
to loader
100 QINPUT contains Q register upon entry
' to loader
101-104 LINKY entrance to routine which
patches an entry to an external
105 ~MASINP contains logical unit for
MDRIV
106 HSHTBL , number of hash codes {entries’}
in hash table
(:) 107 PGELGN length of page with core flags
< 108 LGEPGE largest command sequence page
that has been stored into
109 , IGNORE flag to ignore duplicate Ent
' points during crep load
110 LNKSTR address of linktable
111 LNKCTR next available location in
link tabie.
1le LNKEND last address +1 1in linktable
113-114 INPLUN logical unit number for input
{L&A parameters for calling
sequencel
115 ADDR temporary storage for loop
control
11k EXTSTR word address of start of
external table
<:> 117 CORADR contains {sF?7}+1
W 118 PRODAT non zero if protected data is
declared
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ORDINAL NAME USE:
119 PROCOM non zero if protected common is
declared
120 PAGE length of page on mass memorys
‘must be a multiple of 9k
121 CSACTR last address of program command
sequence storaga +)
122 ' OVSTR word address of overflow table
start
123 OVCTR points to next available loca-
tion in overflow table
124 DIFCON temporary storage
125 ENTSEC start sector of ent/ext tables
o~ 12k CSQSEC start sector of command sequence
(:)- ' image
127 MAXPGE maximum page number that can
be used on mass mzmory
128 - NOPAGE number of pages in unprotected
core
129 PARBAS address of start partition
130 PARLIM last word address +1 of last
partition
131 STRSEC start sector of image on mass
mamory
132 MDSUCT number of words stored on mass
memory
133 XFRADR transfer address of name from
transfer block
13y AHOLD temporary storage for A registeh
CT\ 135 - QHOLD temporary storage for Q@ register
./)
Q“' ‘ 13k SECTOR YSECTOR® = qblﬂ
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ORDINAL NANME USE:
137-138 CMNXIT address of common exit routine
139 EXTSWT non-zero 1if processing External
block
140 SAVEA temporary storage
14k SECTENM sector number of CREP1 table
storage on mass memory temporary
storage ‘
L42-143 TEMP3 temporary storage
14y PROGCT number of words of command
sequence in the program being
loaded
L45-242 INPUT input buffer
(fi? Many of the constants in the Constant Table may be used by a

subprogram in a manner other than that indicated by the Table
of Contents. If so. an indication will be made in the main-
tenance documentation of the subprogram.

}.2.5 Exit from LOAD1

Exit from LOAD)l is made with the following instruction:

LABEL 0PCODE ADDRESS REMARKS
EXT BRANCH
JMP BRANCH

©

AA 3777 . » PRINTID IN USA.




@,

Arden Hills Dbevelopment

CONTROL DATA CORPORATION AUG S 197

DIVISION

DOCUMENT CLASS Ins

PRODUCT NAME
PRODUCT MODEL NO.

00067

PAGE NO.

1700 MSOS L5K Special System

MACHINE SERIES 1700

1.3.0 BRNCHY

The bits 0-3 of the location AINPUT determines the branching
According to the type of operation requested

by the program calling the Loadera branching will occur to one
of the eight locations labeled as follows:

which occurs.

RBLOAD
STBASE
LNKENT
LNCRP
BLDCRY
LNKCRY
MAPS
PRNEXT

relocatable binary load
set bases function

1ink program entry points
1link to crepl table

build crepl table

link to crep table

print memory map

print unpatched externals

1.3.1 Constant Table Storage Referenced by BRNCHL

AA 3TTT

NAME USED IN DOCUMENTATION

AINPUT
BINASC
BLANKS
BLKCTR
COMBAS
CONVRT
DATBAS
INPCTR
INPUT
INPXCO
INPXCY
INPLUN
PRINT3
PRINTY
PRINTZ
QINPUT
SUk
TABSCH
PROBAS
PARBAS
MSDUCT
STRSEC

STORAGE POSITION IN
CONSTANT TABLE

10
51
18
27

1
90
=

15
1y
57
58
115
54
85
59
10e
2d
40
3
131
134
133
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NAME USED IN DOCUMENTATION STORAGE POSITION IN

CONSTANT TABLE

IGNORE 11%

SAVEA 142

XIT 139

MASINP 107

EXTSTR 118

INPWRD 10

CSaSEC 128

LINBUF 147

BLKCTR 27

NOTLNK 1k

EXTCTR ?

l.3.2 The usage of constants storage is as follows:

AA 3777

L.

3.
4.
5.
b
7a
8.

9.
10.
11.
2.

13.

AINPNT

BINASC

BLANKS
BLKCTR
COMBAS
CONVRT
DATBAS
INPCTR

INPUT

INPXCO
INPXCL
INPLUN
PRINT3

contains the logical unit number of the input
unit if a relocatable binary program is being
loaded in bits 3-15 and the type of loading
operation in bits 0-3. AINPUT is used to deter-
mine the type of load operations.

contains ASCII code for four hex digits of

entry point address.

contains two spaces.

is used for a loop control.

if COMBAS equals zero there is no common storage.
is the address of a jump to converts

is zero 1if no data storage is used.

is used to address location of command sequence
Storage.

is the address of the input buffer.

is the address of the input buffer.

is the address of INPUT +1l.

is the logical unit numbér for input device.

is used to print an error messages
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14.

15.

1k.

17.
4.
1.

c20.
2le
e
23.
cHe
5.
che
c?e

ca.

29.
30.
3.
32.
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PRINTH

PRINTZ

QINPUT

SUbL

TABSCH
PROBAS

PARBAS
MSDUWCT
STRSEC
IGNORE
SAVEA
XIT
MASINP
EXTSTR

INPWRD

CSQSEC
LINBUF
NOTLNK
EXTCTR

is used to print names and relocation bases for
common block and data blocks

is used to print an error message and terminate
the load.

contains core address of the first of four
sequential locations containing the base add-
resses used by the loader to set limits.

is used as a loop counter

is the address of a jump to TABSCH.

is the relocation base for the program currently
being loaded.

is address of start partition.

is the number of words on mass mamory.

is the start sector of image of mass memory.
is the flag to ignore duplicate entry points.
is used as an exit parameter.

is the address of a jump to CHMNXIT.

is the logical unit used for MDRIV.

is the word address of the start of the external
table.

is used to address the first word of entry
point table.

is the start sector of command sequence image.
is used to put blanks into input buffer.
is a one 1if urpatched externals are found.

points to next available location in external
table.
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1.3.3 Communication Region Constants Used by BRNCHL

CONSTANT LOCATION

. S7FFF MASKL = s42

2. ordinal for mass storage
device containing scratch
area - B3

3. number of lst sector 1in
scratch and area on mass
storage : Cl

4. ordinal for mass storage
davice containing Program
Library and Program Library
Directory sC2

5. address for return to
mon1itor SEE

ke entry to operating system $Fu

7« ordinal for standard input
device for system sF9

8. address of system Library
Directory sEB

1.3.4 Entrance to BRNCHl

The BRNCH1 routine is entered directly from CONBAS of the LOADL
routine. The BRNCHl is entered by the following instruction:

LABEL O0PCODE ADDRESS REMARKS
JMP BRANCH '

where the name BRANCH is declared as an entry point in the
BRNCHY routine and as an external in the LOAD routine.
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RBLOAD -~ Relocatable Binary Loading

The Loader selects the input device for the Relocatable Binary
Load Operation according to the information in bits 4-15 of
the location in the constant table. The name of this location
is AINPUT. The Loader will do one of the three steps below

in order to select an 1input device: .

L. If bit 15 of AINPUT is a 1.1 bits U4-14 of AINPUT are
ignored and -

aY} the address 94F9Y is placed in INPLUNs and
b} the location INPLUN+1l 1is set to a 2.

The input device selected in this case is the standard
input medium for the system. The location %F9 con-
tains the ordinal for this device. .

2e If bit 15 of AINPUT is a 0 and bits 4-14 = {$B3} then -

aY} +the address 9%B3Y is placed in INPLUN; and
b} the location INPLUN+1 is set to a 2.

The input device selected in this case is the scratch
unit for the system. The location %B3 contains the
ordinal for this device.

3. If bit 15 of AINPUT is a 0 and {%$B3} # bits u-14 of
AINPUT4 bits 4-1Y4 of AINPUT contain the ordinal for
the input device such that -

a} bits u4-14 of AINPUT are recorded in bits 0-10
of INPLUN+ and
b} the location INPLUN+} s set to 0.

The locations INPLUN and INPLUN+1 are located in the constant
table. The contents of INPLUN and INPLUN+1 become the °L° and
YAY parameters to be inserted into a parameter list for the
read requests made by the LIDRV1 subroutine.

If the 1input device selected by RBLOAD is the mass storage
device containing the scratch areas the location PROSEC is

set to the sector number for the lst sector in the scratch
area. If the input device is a mass storage units it is be-
cause the Loader Operation involves load-and-go input and the
lst sector in the scratch area is the start of the programs

to be loaded. The location PROSEC is in LIDRVL. If the input
device is not a mass storage unit this location contains zero.
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Next a return jump is made to the beginning of the routine
which performs the actual loading operation. The name of this
routine is LOADR)Y. The name LOADER is declared as an entry
point within the LOADR1 routine and as an external in the
BRNCHY routine.

Exit from RBLOAD
The following occurs upon exit from RBLOAD:

" The location $EE contains the address for returning from
the Loader to the monitor. This address is recorded in
the second word of a 2 word return jump instruction using
absolute addressing. The label assigned to the lst of
the 2 locations containing this instruction is LDXITl.

MAPS
The sequence of code for this branch begins at the location
whose name is MAPS. A memory map consists of a listing of the
contents of each loader table entry which contains an entry
point name and an entry point address. It will be necessary
to transfer an entry point name to the line-of-print buffer.
The entry point address which consists of a 1b bit number
must be ccnverted to the ASCII code for 4 hex digits before
it can be stored in the line-of-print buffer. The routine
to cause this conversion has as its entry point a location
named CONVRT.
The format for a line of print is as follows:

ENTRY POINT TABLE:

SSSSwxx COMSSHHHH

SSSSwxmDATSSHHHH

SSTSXXXXXXSShhhhSSSSXXXXXXSShhhhSSSSXXXXXXSShhhhSSSSXXXXXXSS
etc.
where:

-each 9X9Y represents an alphanumeric charactera

each °hvY represents a hexadecimal digita.

each 989 represents a space. and
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the address for an entry point name appears immediately

to the right

of the name.

The line 9SSSSwmuCOMSShhhh® is printed to indicate the Common
Storage Relocation Base. and is omitted if there is .no common

storage block reservation.

The line 9YSSSSwmeDATSShhhhv is

printed to indicate the Data Storage Relocation Base and is
omitted if there is no data storage block reservation.

Exit from MAPS

Exit from MAPS is made as follows:

1. The location $EE contains the address for returning
from the Loader to the monitor. This address is
stored in the second word of a 2 word jump instruc-
tion using absolute addressing. The label assigned
to the 1lst of the 2 locations containing this instruc-
tion is LDXITL.

2. The exit parameters are placed in the A. @ & I

register
0
0—>

3. A return

as follows:
A
Q2

jump to the monitor is made from LDXITY.

Subroutines Used by and External to BRNCHI

Subroutines used by and external to the BRNCHl. subprogram

are as follows:

PRINT3
PRINTY
PRINTS
CONVRT
CDRIV
MDRIV
LDRIV
LOADER
DISKRD

PRINT3

SAQUEEZ
PATCH
WRTOUT
PRINTH
STBASE
LNKENT
- LNKCRI
BLDCRI

PRINT3 is used for printing error messages on the list out-
put device. Prior to entering PRINT3. the ASCII code for
the error message is placed in the A register. The infor-
mation placed in the A register consists of either @2
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characters or of 1 character followed by a space. Entrance
is made to the PRINT3 subroutine with the following '
instruction:

LABEL OPCODE ADDRESS REMARKS
EQU PRINT3{542
RTJ=- PRINT3-I

The output device used by the PRINT3 subroutine is the
standard list device for the System. This is the device
whose equipment table ordinal appears in the communication
region address sFD.

1.3.9.2  PRINTY

The PRINTY routine is used by MAPS to print the names and

relocation bases for common and/or data storage reservation

while listing the entry point table. Prior to entering

the PRINTY subroutine. the A register is set to the binary

value for the address to be printed and the @ register is
~"3 set to the lst word address of the output area. {The PRINTYH
%:) subroutine will cause the value in the A register to be

converted to the ASCII code for 4 hex digit and recorded

in the output area.} The PRINTY subroutine is entered by

execution of the following instruction:

LABEL OPCODE ADDRESS REMARKS
EQU PRINTULA4Y
RTdJ- PRINTHATI

The output device used by the PRINTY subroutine is the
same as that used by PRINT3. ’

1.3.9.3 TBSCHY

Given the storage area for a b character name. the TBECHL
subroutine is used to search for this name in the Loader
Table. Prior to entering the TBSCHL subroutine. the loca-
tion INPCTR is set to the 1lst word address of storage for
the given L character name. Upon exit from TBSCHY -

a. if no Loader Table entry had been encountered with
a name to match the given name. then -

—0 > {SlUbk}

LO.

AA 3777 . PRINTED IN USA




(.
O

CONTROL DATA CORPORATION AUG 9 1971

Arden Hills Development DIVISION
v e
DOCUMENT CLAsS _LMS PAGE NO. 06075
PRODUCT NAME 1700 PISOS LAK Special Syctem
PRODUCT MODEL NO. MACHINE SERIES 1200

]J'BOCIUL*

1.3.9.5

AA 3777

b. If a Loader Table entry with a matching name had
been located- then -

0 2 {SUL}

Entry to TBSCHl is made by execution of the following
instruction:

LABEL OPCODE ADDRESS REMARKS
RTJ~ TBSCHAI
TBSTRY

The TBSTRY routine is used to enter a name and address into
the Loader Table. Prior to entering the TBSTRY routine -

a. the location INPCTR is set to the lst word storage
address of a given L character name,

b. the location ENTPNT contains the address for this
name-

c. the location SWkL is either -

1. set to zero if the given name is an entry pointa
or

2. set to a -0 if the given name is an external.

CNVRTY

The CNVRT1l subroutine is used by MAPS to convert a lb bit
binary number to the ASCII code for hex digits. The 1k

bit number to be converted is the entry point address from

a Loader Table entry. Prior to entering CNVRTYl. the binary
number is placed in the A register. Upon return from CNVRTY-
the locations BINASC and BINASC+1l contain the ASCII code

for the 4 hexadecimal digits.

CNVRTY is entered by execution of the following instruction:

LABEL OPCODE ADDRESS "REMARKS
EQU CONVRT{90}
RTJ- CONVRTAI

NOTE: This subroutine is also used by PRINTH.
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LCDRV]

The entry point for LCDRVYL is CDRIV. LCDRIV) is the sub-
routine used for I/0 operations on the typewriter. Prior to
entering the LCDRVY routine. the A register is at the lst
word address of the storage area. and either -

1. the Q register is set to the number of words for a
write operations or -

2. the @ register 1is set to zero for a read operation.’

Entrance to the LCDRV1 subroutine is made by execution of
the following instruction -

LABEL OPCODE ADDRESS REMARKS

EXTw CDRIV
RTJ CDRIV

LMDRVL
The entry point for LMDRV1L is MDRIV. LMDRVY is the subrou-
tine used for I/0 operations on a mass storage device.

Prior to entering LMDRV1. the A register is set as follows:

1. {A} = starting address 1if the device to be used is
the mass storage unit containing the scratch area.

Also. prior to entering LMDRV1. the @ register is set'as
follows:

1. {2} number of words 1if the operation is to read.

2. {2} = one‘’s complement of the number of words 1if the
operation is to write.

Entry to the LMDRVY routine is by execution of the following
instruction:

LABEL OPCODE ADDRESS REMARKS

EXTw MDRIV
RTJ MDRIV
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LLDRV1

The entry point for LLDRV) 1is LDRIV. LLDRV1 1is the sub-
routine which is used for output on the standard list device
for the system. Prior to entry to LLDRV1L. the A register is
set to the starting address and @ to the number of words

for the output operation. Entry to LLDRV) is made by execu-
tion of the following instructions:

LABEL OPCODE ADDRESS REMARKS
EXTw LDRIV
RTJ LDRIV

LOADRY

LOADRY 1is the common subroutine used by RBLOADa and LNKCRP
to perform the functions of reading and processing reloca-
table binary input blocks. Entry to LOADRYL 1is made by
execution of the following instruction:

LABEL OPCODE ADDRESS REMARKS
EXTw LOADER
RTdJ LOADER

I/0 FOR LOADER OPERATIONS

There are four routines used by the Loader for I/0 operations.
Each of these routines is entered with a return jump to its
lst word address. The name given to the lst word address

of each routine is declared as an entry point name for that
routine. Also. the entry point name for the routine is
referenced as an external within the subprogram elsewhere 1in
the Loader requiring the use of this routine for I/0.

Routines used for I/0 operations expect in input parameters
such information as the starting addressa number of wordsa
starting sector if the device 1s mass storages etc. These
input parameters are passed to each of these routines through
the A registera the @ register. the I register and certain
prescribed locations in the constant table. A routine used
by the Loader for I/0 will insert each of these parameters
into the appropriate spots within a parameter list. The
format of this parameter list 1is that used for a formal 1/0
requests and it is headed by a return jump instruction:

RTd- {I0}
EQu IO0{%F4}

: ) PRINTED IN USA
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There are four routines used by the Loader for I/0 operations.
The entry point names are as follows:

IDRIV
CDRIV
MDRIV
LDRIV
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L-4-0 LIDRVY

The routine whose name is LIDRV1 is used to read either ASCII
or binary formatted records from the input device. The binary
records are those of the relocatable binary format produced

by the 1700 Assembler. The entry point for LIDRVY is IDRIV.

1.4 .1 Constant Table Storage Referenced by LIDRVL

NAME USED IN DOCUMENTATION STORAGE POSITION IN
CONSTANT TABLE
INPLUN 115
AINPUT 101
INPUT ' Ly

The constants are used as follouws:
1. TINPLUN is the name given to the 1lst of 2 sequential

locations which contain information pertaining
to the logical unit number of the input device.

2. AINPUT contains logical unit number

oF

3. INPUT buffer use for I/0

1.4.2 Communication Region Constants Used by LIDRV]

CONSTANT LOCATION
$?FFF s42 = MASKL
$4000 52l = MASKZ

1.4.3 Entry to LIDRV1
The input parameters to LIDRVL are as follows:
1. {A} contains starting address.
2. The information pertaining to the logical unit number
for the input device is stored at the 115th and llkth

locations in the constant table. The names for these
locations are INPLUN and INPLUN+Y.

3. If the input medium is the mass storage device. PROSEC
and contains the sector number for the record to be

f?t) read.

4. {Q}-is zero if binary. one if ASCII.

AA 3177 PRINTED IN USA
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Entry is made to LIDRVY with the following instruction:

LABEL OPCODE ADDRESS REMARKS
EXTo IDRIV
RTJ ~ IDRIV

LIDRV1 I/0 Request

The 1input parameters for the I/0 requests are handled in the
following way: :

1. Starting Address

The contents of the A register is recorded as the
starting address. The starting address 1is recorded
in the location specified by the S parameter in the
calling sequence.

2. Word Count

Since LIDRV1 1is used primarily to read relocatable
binary records produced by the 1700 Assembler. the
value b0 will be placed in the parameter list for

the I/0 request. The value L0 represents the maximum
size record that can be read from the input device.

3. Mode

If {@} is a one upon entry to LIDRVY. the M parameter
in the calling sequence is set for the ASCII mode of
operation. If {Q} is a zero upon entry to LIDRV1a

the M parameter is set for the binary mode of operation

4. Logical Unit Number

The information for the logical unit number by which
the input device 1is referenced 1is taken from the con-
stant table and 1inserted as parameters into the calling
sequence. The contents of INPLUN is inserted as the

L parameter and the contents of INPLUN+1L is inserted

as the A parameter.

The location in the parameter list reserved for the thread
{label = THREAD} contains a zero. The I/0 request is issued
by execution of the instruction preceding the parameter list-
in this case it is an indirect request.

RTJ- {I0}
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Once the operation is initiated. the location THREAD is set
non-zero. The LIDRV1 routine will wait in a loop until com-
pletion occurs. While the input operation is in progressas
the location THREAD remains at a non-zero value. Upon com-
pletion of the operation. THREAD is reset to a zero value.
Also. IFLAG is set to a 3 bit value which reflects the state
of the input operation upon its completion.

Upon completion of the input operation. a status request is
made. As a result of this status request, bits 4-10 of the

@ register will indicate whether the input device was or was
not a mass storage unit. If the device had been a mass sto-
rage units the sector number stored in PROSEC would have been
increased by 1.

-
When loading CREP Table INPUT+5& and INPUT+59 contain next
sector address of CREP Table. The last three words of the
input block are cleared to zero before returning to the
caller. The CREP table is a table of core resident entry
points in PART O.

Also. as a result of this status request. the A register will
contain the information pertaining to the hardware status.
This information will be recorded at a location STATUS+].

If- upon completion of the input operationa bit 2 of the loca-
tion IFLAG is a D. the operation is regarded as being error
free..

The A register is set to a minus zero value. and a jump is
made to the exit from LIDRVI.

If- upon completion of an input operaetiona bit 2 of the loca-
tion IFLAG is a 1. the input operation was terminated due to
error. In this caseas LIDRVY looks at bit 9 of the hardware
status information stored at STATUS+l. If bit 9=0. it is
assumed that an unrecoverable error condition such as parity
exists as a result of the read operation. The A register is
set to a 0~ and a jump is made to exit from LIDRVL. If bit

9 # 0+ an error condition due to motion failure has occured.
The A register is set to +1 to indicate the alarm condition
and a jump is made to the exit from LIDRVIL.

Exit from LIDRVY

Exit from LIDRVL is made by execution of the following
instruction:

LABEL OPCODE ADDRESS REMARKS
JMPea {IDRIV}
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LCDRV]

The routinz whose name is LCDRV1 1is used for either input or
output opz=rations on thz communication device. The entry
point for LCDRV1 is CDRIV.

Entry to LCDRVL

The input parameters to LCDRVY are as follows:

s The A register contains the starting address. The A
register is always assumed to be positive by the
LCDRVY routine. .

2« The word count is in the @ register if LCDRVY is to
perform an output operation. The Q@ register is
otherwise zerao.

Entry to LCDRVY is made with the following instructions:

LABEL 0PCODE ADDRESS REMARKS
EXTrn - CDRIV
RTdJ . CDRIV

LCDRVY I/0 Request

The input parameters for the LCDRVY requests are handled in
the following way:

1. Starting Request

The starting address in th= A register is recorded in
the location specified by the S parameter of the
calling sequence.

2. Request Code

If the Q@ register is non zeros the request code 1in the
calling saquence 1is set for an output operation. If
the @ register is zeroa the request code 1is set for

an input operation.

3. Word Count

If the @ register is non zeroas it is assumed by LCDRV]
to be positive. The value in the Q@ register is then
inserted into the parameter list in the calling
sequence as the N parameter. If the Q@ register is
zeros a value of kO is inserted into the parameter
list as the N parameter.
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The location in the parameter list reserved for the thread
{label = THREAD} contains a 0. The I/0 request is issued by
execution of the instruction which preceeds the parameter list -

RTJ- {I0}

Once the operation beginss the location THREAD is set to a

non zero value. The LCDRV1 routine will wait on a loop until
completion occurs. While the I/0 operation is in progressa
the location THREAD will remain at a non zero value. Upon
completion of the operationa the location THREAD will be reset
to zero. Alsos upon completion of the I/0 operationa the
location CFLAG is set to a 3 bit value which reflects the
state of the I/0 operation upon its completion.

If the operation was for outputa the status is ignored. The

A register is set to a minus zero value: and a jump is made

to the exit from LCDRVL. If the operation is error free. The
A register will be set to a minus zeros and a jump will be
made to the exit from LCDRVL. If bit 2 of the location CFLAG
is a 11 the operetion was terminated due to an unrecoverable
I/0 error. The A register will be set to a zeros and a jump
will be made to the exit from LCDRV1.

Exit from LCDRVI

Exit from LCDRVY is made by execution of the following
instruction:

LABEL OPCODE ADDRESS ' REMARKS

JMPw {CDRIVY
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J.b.0 LMDRVL
The routine whose name is LMDRV1 is used for either input or
output operations on the mass storage device.
1.b.1 NAME USED IN DOCUMENTATION . STORAGE POSITION IN CONSTANT
TABLE
PRINT2 59
MASINP 107
Constant Storage is Used as Follows:
PRINTZ print error message
MASINP contains logical unit for LMDRVL
1.b.2 <Communication Region Constants Used by the LMDRV1 Routine
CONSTANT LOCATION
8000 $2l = MASKE
sF4 = 10
}.6.3 Entry to LMDRVY
The entry point for LMDRV1 is MDRIV.
The input parameter to LMDRV1 are as follows:

. The A register contains the starting address.

2. The @ register is positive if the I/0 operation is
for reading from mass storage. and it is negative
if the operation is for writing. The absolute
value for the @ register represents the word count.

3. The location SECTNO contains the number for the
starting sector.

ERRORS
Error message generated by LMDRV1 is El.
Entry to MDRIV is made with the following instructions:
LABEL OPCODE ADDRESS REMARKS
EXTw MDRIV
RTJ MDRIV
AA 3777

INFE
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1.b.4 LMDRV) I/0 Requests

The input parameters for the I/0 requests are handled in the
following way:

1. Starting Address

The starting address in the A register is recorded
in the location specified by the S parameter in the
calling sequence. If {A} is negative. the one®s
complement of A is recorded.

2. Reqguest (Code

If @ is positivea the request code is set for a
read operation. If @ is negative. the request code
is set for a write operation.

3. UWord Count

If @ is positive.s the value in @ is stored in the

parameter list of the calling sequence as the N

%:) parameter. If @ is negativea. the one®s complement
of the value in @ is recorded as the N parameter.

Prior to issuing the I/0 request. the location in the parameter
list reserved for use as a thread {label = THREADJ} contains

a zero. The I/0 reqguest is issued by execution of the instruc-
tion preceding the parameter list -

RTJ- {I0}

Once the operation begins. the location THREAD is set to a
non-zero value. The LMDRV1 routine will wait in a loop until
completion occurs.

While the I/0 operation is in progress. the location THREAD
remains at a non zero value. Upon completion of the operationa

the location THREAD is reset to 0. Also. upon completion of
the operation- a jump is made to exit from LMDRVY.

"1.L.5 Exit from LMDRV1

Exit from LMDRVL is made by execution of the following
instruction:

LABEL OPCODE ADDRESS REMARKS

_{‘;\."
N

JMP {MDRIV}
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L.7.0 LLDRV]
| The routine whose name 1is.LLDRV1 1is used for output on the
list device.
1.7.1 Entry to LLDRVL
The entry point for LLDRV1 is LDRIV.
The input parameters to LLDRV1 are as follows:

1. The A register contains the starting address. The
A register is assumed to be positive by the LLDRVL
routine.

2. The @ register contains the word count. The @
register is assumed to be positive by the LLDRVL.
routine.

Entry is made to LLDRV1 with the following instructions:
LABEL OPCODE ADDRESS REMARKS
EXTw LDRIV
RTJ LDRIV
1.7.2 LLDRV1 I/0 Requests
The input parameters for the I/0 requests are handled in the
following way:

1. Starting Address
The starting address in the A register is inserted
into the address specified by the S parameter in the
calling sequence. .

2. UWord Count
The word count in the @ register 1is inserted into the
parameter list of the calling sequence as the N
parameter.

Prior to issuing an I/0 requesta the contents of the location
in the parameter list word reserved for use as a thread
{label = THREAD} contains a zero. The I/0 request is issued
by execution of the instruction which preceeds the parameter
list -
RTJ {I0}
AA 3777
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Once the operation is initiated. the location THREAD is set

to a non zero value. The LLDRV1 routine will wait in a loop
until completion occurs. While the I/0 operation is in
progressa location THREAD remains at a non zero value. Upon
completion of the operation the location THREAD is reset to
zero. Also. upon completion of the operationa an exit is made
from the LLDRV1 routine.

Exit from LLDRVY

Exit is made from LLDRV1 by execution of the following
instruction:

LABEL O0PCODE ADDRESS REMARKS
JMPw {LDRIV}

Subroutines Accessed Via Constant Table

The last paragraph of item 1.2.3 describes how a subrouting
may be accessed from any other routine in the loader with
a return jump to a location 1in the constant table. The

subroutines accessed in this manner are as follows:

ADJOVF
CONVRT
TABSCH
TABSTR
PRINT3
PRINTZ -~ STOP
PRINTHYH
PRINTS
LINKY
CMNXIT
NXTBLK
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AA 377

ADJOFL

The ADJOFL is a subroutine which performs 1k bit address
arithmetic.

Constant Table Storage Referenced by ADJOFL

NAMES USED IN DOCUMENTATION STORAGE POSITION IN
CONSTANT TABLE

PRINTE 59
BGRLSUW 9
ADJXIT 81
INPREL 1L

USAGE OF CONSTANT TABLE BY ADJOVF.

PRINTE is used to print error message. Error message
from this routine is an E9.

BGRLSUY upper bit is set if there is backwards
relocation.

ADJXIT is used to exit from ADJOFY .

INPREL contains relative flag for a word of command
seguence storage.

Entry to ADJOFL

Prior to entry to the ADJOFl subroutine. the two operands

for the address arithmetic are placed in the A and Q register.
Entry to the ADJOFLl subroutine is made with the following
instruction:

LABEL OPCODE ADDRESS REMARKS

RTJ- ADJOF.I
Address Arithmetic

This subroutine is used primarily to add the relative value
for a relocatable address to a relocation base. Upon entry
to ADJOFl. the A register contains the relocatable address

in bits 0-15. and the Q register contains the relocation
base. Upon exit from ADJOF. bits 0-15 of the A register
contain the 1lb bit result for the address arithmetic together
with the original setting for the sign bit.
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1.8.4 Address Arithmetic for Positive Address Relocation
The address arithmetic for positive address relocation is:
relative value + relocation base - absolute value
A zero relocation flag means absolute relocation»

There will be no negative address relocation since it cannot
be implemented with 1k bit arithmetic.

1.8.5 Exit from ADJOF1

Exit is made from the ADJOFl subroutine with the following
instruction:

LABEL OPCODE ADDRESS REMARKS
JMP- ADJXITAI
EQU ADJXITL{81Z}

AA 3777 PRINTEO) IN USA
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1.9.0 CNVRTL
The C(NVRTY routine is used to replace a 1k bit binary number

with the ASCII code for 4 characters representing the digits
of the equivalent hexadecimal number.

1.9.1 Constant Table Storage Referenﬁed by CNVRTL

NAMES USED IN DOCUMENTATION STORAGE POSITION IN
CONSTANT TABLE
BINASC 8l
AHOLD 136
HEX LS
CNVXIT 89

Constant storage is used as follows:

1. BINASC consisting of 2 words. is filled with the
ASCII code for exactly 4 characters repre-
senting hex digits.

2. AHOLD is used to hold the bits for the binary
number during the conversion process.

3. HEX is the beginning of 1L consecutive locations
in the constant table. End of these locations
contains the ASCII code for a character repre-
senting a hexadecimal digit.

Y. CNVXIT is used for exit from CNVRTL.
1.9.2 Entry to CNVRTL
Prior to entry to CNVRTL1. the A register is set to the binary
number for which the ASCII output for the equivalent hexa-

decimal number is to be generated. Entry is made to CNVRTI
by executing the following instruction:

LABEL OPCODE . ADDRESS REMARKS
RTJ- CNVRTAI

1.9.3 CNVRTY Operation

Upon entry to CNVRTL. the A register contains a 1kt bit binary
number. This number is held in AHOLD during the CNVRTL
operation. The CNVRTL will extract 4 bits at a time from
this number and replace them with the ASCII code for one of

AA 3777 * PRINTED IN USA
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the hexadecimal digits. The four bit bytes are processed
in a left to right order. The Y4 ASCII corresponding to these
bytes are stored in 2 consecutive words- 2 to a word.

15 12 11 a7 4 3 0
byte 1 byte 2 byte 3 byte Y

A register:

15 8 7 0

HEXDIG HEX HEXZ2

HEXDIG+1 HEX3 HEXUY

Exit from CNVRTI

The exit is made from CNVRT1 by execution of the following
instruction:

LABEL OPCODE ADDRESS REMARKS

JMP- CNVXITAI
Subroutines Used by and Internal to CNVRTL

GETHEX is used by CNVRTLl to replace a 4 bit byte
in a binary number with the ASCII code for
a hexadecimal digit. The contents of AHOLD
are shifted left circular Y4 upon entry to
GETHEX. Bits 0-3 of AHOLD are placed in the
A register. GETHEX will replace this value
with the corresponding hex digit and a trans-
fer is made to the exit-

GETHEX is entered with a return jump to the
location by that name.
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1.10.0

1.10.1

.10.2.1

1.10.2.2

1.10.1.3

LSTOTL

There are five routines used by other subprograms of the
Loader as standard routines for output operations on the
standard list device for the system. The five subroutines
are:

PRINT3
PRINTE
PRINTH
PRINTS
PRINTh

PRINT3

PRINT3 is a subroutine used for printing error messages.

The error messages consist of the letter E followed by 1

or 2 hexadecimal digits. Operation within the Loading Pro-
cedure may be resumed immediately following the error message
output.

Entry to PRINT3

Prior to entering PRINT3. the A register is set to the ASCII
code for two hexadecimal digits. {If a number for an error
message contains only 1 digit. the digit will be in bits
8-15 of A. Bits 0-7 of A contain the ASCII code for a
space.} PRINT3 is entered with the following instruction:

LABEL OPCODE ADDRESS REMARKS
RTJ=- PRINT3.I
Error Message Output

Upon entry to PRINT3 the A register is stored at COMSGE+1
while the ASCII code for a space and the letter E 1s stored
in COMSGE. The lst word address of the error message out-
put = 9COMSGEY is placed in the A register. The length

of the message is placed in the @ register. A return trans-
fer is made to the routine LLDRVL where the address LDRIV

is declared as an external.

Exit from PRINT3

Exit from the PRINT3 routine is made with the following
instruction:
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LABEL OPCODE ADDRESS REMARKS

JMP- PR3IXIT.I
EqQu PR3XIT{53}

4 Subroutines Used by and External to PRINT3

LDRIV is used for output on the list device. This
routine is entered with a return jump to its
entry point whose name is LDRIV.

PRINTZ

PRINT2 is a subroutine used for printing error messages. The
error message consists of the letter E followed by 2 hexa-
decimal digits. The Loading Operation is terminated by en-
trance to PRINTZ.

-1 Entry to PRINTZ

The A register is set prior to entering PRINTZ in the
same manner as described for PRINT3. Entry to PRINTE is
made with the following instruction:

LABEL OPCODE ADDRESS REMARKS

JMP- PRINTZ2A.TI

.2 Error Message OQutput

Immediately upon entry a return transfer is made to PRINT3
to print the error message. Upon return from PRINT3. a
jump is made to the address whose name is STOP. At STOP,
the A register is made-0 and the @ register is set to -0.

.3 Exit from PRINTZ

Exit is made from STOP with the following instruction:

LABEL OPCODE ADDRESS REMARKS

JMP- CMNXITAI

where the name CMNXIT is declared as an entry point in
the LOAD routine.
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1.10.2.4 Subroutines Used by and Internal to PRINT2

PRINT3 which is entered for error message output
with a return jump to the address = 54+{I}.

1.10.3 PRINTYH
The PRINTY subroutine is used to print a message consisting
of a b character name and a 4 digit hexadecimal address.
The format is as follows:
SSSSXXXXXXSShhhh
where -
S - space
X - alphanumeric charactera and
h - a hexadecimal digit.

,:3 1.10.3.1 Constant Table Storage Referenced by PRINTY

NAMES USED IN DOCUMENTATION STORAGE POSITION IN
: CONSTANT TABLE

CONVRT : 90
BINASC 51
PRUXIT : 93

The constants are used as follous:

L. BINASC locations are used for storage of hex di-
gits after number conversions have binary
to ASCII.

2. PRUXIT is used to exit from PRINTH.

3. CONVRT is used to convert hex word to ASCII.

1.10.3.2 Entry to PRINTH
Prior to entering PRINTY. the @ register is set to the
ASCII starting address for the message. The A register
contains the binary number to be converted to ASCII code

for the 4 remaining characters of the output. PRINTHY
<:> is entered with the following instruction:

AA 3777 PRINTED IN USA.
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LABEL ORPCODE . ADDRESS REMARKS
RTJ- PRINTYAT

1.10.3.3 Output Message Generation

The address in @ is placed in temporary storage. ' The
binary number in A is converted to the ASCII code for 4
hex digits by a return jump to CONVRT routine. Upon
return from the CONVRT routine. the locations BINASC
and BINASC+l contain the ASCII code for the number.

The hex digits in BINASC and BINASC+l are placed in the
?th and 8th words of the output area. The first word
address of the output area is placed in the A register.
The number of words to be printed is placed in the @
register. A return jump is made to the LDRIV routine
for message output. Upon return from LDRIV a jump is
made to the exit from the PRINTY routine.

1.30.3.4 Exit .from PRINTY

Exit from PRINTY is with the following instructions:

(.
U

LABEL OPCODE ADDRESS REMARKS
JMP- PRUYXITAI
EQU PRY4XITL{93%}

1.10.3.5 Subroutines Used by and External to PRINTY

CONVRT is used to convert a 1k bit binary number
to the ASCII code for Y4 hex digits. This
routine is entered with a return jump to
the address = 90+{I}

LDRIV is used to print a message on the list device.
This routine is entered with a return jump

to LDRIV where LDRIV is declared as an
external.

1.10.4 PRINTS.
The PRINTS routine is used to print a six character name.

1.10.4.12 Constant Table Storage Referenced by PRINTS

@)

-,
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NAME USED IN DOCUMENTATION STORAGE POSITION IN
' CONSTANT TABLE

INPCTR 15
PRSXIT 97
INPCTR contains the lst word address for storage

of the b character name to be printed.
PRSXIT is used to exit from PRINTS.
1.20.4.2 Entry to PRINTS
Prior to entering PRINTS. the location INPCTR is set to
the lst word address for storage of the b character name
to be printed. '
Entry is made to PRINTS with the following instruction:
LABEL OPCODE ADDRESS REMARKS
(”’§ . RTJ=~ PRINTS.T
<:} 1.10.4.3 OQutput Message Generation
" The address in INPCTR is placed in the A register. The
length of the output is placed in the @ register {4 wordsl}.
A return transfer is made to LDRIV where this name is refer-
red to as an external address. A transfer to the exit
from PRINTS is made upon return from LDRIV.
1.10.4.4 Exit from PRINTS

Exit is made from PRINTS with the following instruction:

LABEL OPCODE ADDRESS REMARKS
JMP- PRSXITAI
EQU , PRSXIT{97}

1.10.4.5 Subroutines Used by and External to PRINTS

LDRIV is used to print the b character name.

©
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1.10.5 PRINTb is used to put the external name into the
' print buffer and print the external name on
the list device. PRINTL use LDRIV to list
the external name on the list device.
1.20.6 STOP is another routine in LSTOUT used by the loader. STOP

sets {A} and {Q} to minus zero and exits by the following
instruction: .

LABEL OPCODE ADDRESS REMARKS
JMP~ CMNXITAI
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LINKLL

Instructions which reference the same external name are tied
together by a string of link addresses. The assembler
generates two words for each instruction that references

an external name. Bits 0-1Y4 of the second word of each
instruction contains a link address which points to the loca-
tion containing the next link address in the string. The
last location in the string contains a link address of $7FFF
in bits 0-1Y.

The LINK1l subroutine will replace each of the link addresses
in a string with the entry point address for the particular
name. When $?7FFF is encountered the link table is checked
for an address of the $7FFF in the command sequence. If a
match is found the $7FFF is not the end of the string and the
search for the end of string continues as $7FFF is a pointer
to the next link address. The link table contains the add-
ress of any program relocation value that has been absolu-
tized to $7FFF.

Constant Table Storage Referenced by LINK1

NAME USED IN DOCUMENTATION STORAGE POSITION IN CONSTANT
: TABLE

ENTPNT . 13
LINK 1y
INPWURD 10
NGRLSU 9
PRINTE ' 59
LKLXIT 103
LNKSTR 112
LNKCTR 113

Constant Table Storage is Used as Follows:

L. ENTPNT contains the absolute value of the entry
point address in bits 0-15.

2. LINK contains the absolute value of the lst link
address in a string.

3. INPUWRD is used as temporary storage during program
execution.

IvVae |
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4. NGRLSU is set positive or negative prior to entry
to LINKLL. Determines whether patching is
for absolute or relative addressing. :

5. PRINTZ is used to print error messages.

b. LKIXIT is used to exit from LINKLL.

7. LNKSTR contains the address of link table.

8. LNKCTR points to next available location in link
table.

1.11.3

1.11l.4

1.11.5

AA 3777

Communication Region Constants Used by LINK1

CONSTANT

$?FFF
$8000

Entrance to LINK1l1

Both LINK and ENTPNT are set prior to entering LINK1l.

LOCATION
si2 = MASK1
£21 = MASKZ

to entry to LINK1l the location NGRLSW is set either posi-

tive or negative. The location NGRLSU

= 2 characters of the name.
following instruction:

LABEL OPCODE

RTJ-

Patching

Upon entry to the subroutine LINK1l. the location LINK con-

Prior

is set with {{INPCTR}}

LINK11l is then entered with the

ADDRESS REMARKS

LINKLWI

tains a link address and the location ENTPNT contains an
The address in LINK points to the
lst location in a link address string. Each location in
the link address string contains an address which points
to the next location in the string. Bits '‘0-14 of the last
location in the string are set to the value $7FFF.

entry point address.

The address in LINK and ENTPNT are execution time addresses -

they refer to locations in execution time core.

Each of the

addresses in a LINK address string is an execution time add-
ress. If the contents of NGRLSW is positivea patching for
the absolute mode of addressing will occur.

_ PRINTED IN USA.
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LINKLY will replace the contents of every location in the
string of the link addresses by the entry point address
in ENTPNT.

{ENTPNT} = {LINKJ} at bits 0-l4- bit 15 of {LINKZ} is
' not changed

{INPWURD} = {LINKZ

If the contents of NGRLSWU are negativea LINK1Ll will replace
the contents of every location in the string by a relative

value. This value is the difference between the address in
LINK and the entry point address. The following occurs:

bits 0-1Y4 of {{LINK}} > INPURD
{ENTPNT} 2 {LINKZ} {LINK} at bits 0-15
{INPWURD} 2 LINK

LINK1LYL will loop to process the next link address in the
string. The procedure terminates when the contents of LINK
{bits 0-14} is $?FFF. A transfer is made to the address
stored in the entry point.

NOTE: The LINK1l operation may be referred to as patching.
Patchinga as illustrated above. may be either relative or
absolute. However. the mode of patching is uniform for each
location in the string of link addresses.

Internal Subroutines Used by LINK1].

LNKCK compares link table entry to the address of the $7FFF
link. If an equivalent address is found. $7FFF is a pointer
to the next link address. otherwise it is the end of the
string. If $7FFF is found to be the end of string an exit is
made from LINK1) through CMNXIT.

Exit from LINK1L.

Exit is made from the LINK1) routine using the following
instructions:

LABEL OPCODE ADDRESS REMARKS
JMp- LKIXITAT
EQU. LKIXIT{103}
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1.12.0 LOADRL
The functions of the LOADRL routine are as follows:
1. Read an input block.

2. If I/0 error occurs'during input operationa. take
appropriate action.

3. Identify an input recorda and branch to the appro-
priate routine to further process input record.

Y. If input record is unrecognizable. take appro-
priate action.

1.12.13 Constant Table Storage Referenced by the LOADRL Routine

NAME USED IN DOCUMENTATION STORAGE POSITION IN
CONSTANT TABLE
N CSACTR 123
( DATBAS 2
<:> DATLIM , 5
INPXCO 57
INPUT : ' 147
NXTINP L3
PRINTZ . 59
PRINT3 5y
SECTOR 138
CSALIM b
PARBAS 131
MSDUCT 13y
CSASEC 128
STRSEC 133

1.12.2 The constants are used as follows:

1. C(CSQCTR contains the load time limit address of the
command sequence of all programs read in
prior to the current Loader Operation.

2. DATBAS relocation base for data storage.
3. DATLIM highest address of data storage +1.
4. INPXCO contains the starting location of the kO
word input area for storage of the reloca-
&<:> : table binary input blocks read by the Loader.

AA 3777 PRINTED IN USA
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5. INPUT is the name for the first word address of

EO sequential locations used as storage for
relocatable binary input records read by

LOADRY.
L. NXTINP  is used to get next block
7. PRINTEZ is used to print error message.
&. PRINT3 is used to print error message
9. (CSALIM highest address of command sequence storage
+).
10. SECTOR contains the word count for a sector on mass
storage. Word count = 9k.
1. PARBAS address of start of partition.
k2. MSDUWCT number of words stored on mass memory.
(’; , 13. (CSASEC starting sector of command sequence image-
4. STRSEC start sector of image on mass memory.

1.12.3 Communication Region Constants Used by LOADRL

CONSTANT LOCATION
SPFFF si2 = MASKL

1.1l2.4 Entry to the LOADR1 Routine

LABEL OPCODE ADDRESS REMARKS
RTJ LOADER
where -

the name LOADRY is referenced as an external within the pro-
gram from which the return jump is madea. and as an entry
point name within the LOADR1 routine.

1.12.5 Reading Input Records

» At the location SW1AXC. the location SWl+) is set to the
{(t) address 9SW1AY. The locations SWl and SWl+l contain a @
& word jump instruction whose address is set during program

execution. "NOTE: In order to maintain the %run anywhere?

AA 317 PRINTED IN USA
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characteristics of the Loader. the location SW1l contains
a value of %1800+ an SW1l+l is set to the following 1L bit
value: S

SWLA - SU) - 1

Input records to the Loader may be either binary formatted
or ASCII formatted. All input operations are carried out
in the binary mode. All ASCII formatted record used as
Loader input must have an 9% as the first character. The
binary formatted records must be one of the b relocatable

binary formats produced by the 1700 Assembler.
1.l2.k Reading Relocatable Binary Input Blocks

The LOADRY routine begins its input operation at the location
NXTBLK. The Loader reads relocatable binary records or input
blocks kO words in length from the input device. The LOADR]
routine will read a formatted record in binary mode by doing
the following:

3 1. The bO word buffer for relocatable binary input
(:) is backgrounded to all ones.

2. The A register is set to the starting address.
3. The Q register is set to zero for binary mode.

Y. A return jump is made to the IDRIV routine {where
the address IDRIV is referenced as an external namel.

Upon return from the IDRIV routine., the A register is set as
follouws:

L. {A} = -0 if the read operation is error free. A
jump is made using the two word jump instruction
{with the variable address} at SWl and SWl+l. The
jump is made to the address at which the processing
for the input record begins.

2. {A} = 0 if the read operation were terminated due
to an unrecoverable error encountered while reading.
A jump 1is made to the PRINTZ error exit where the
error indication YELY is printed and the Loading
Operation terminates.

(M£:> ) 3. {A} = +1 if the read operation were terminated be-

cause of the alarm condition. The alarm condition
arises as a result of motion failure on the part

AA 31?7 PRINTED IN USA.
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of the input device. A cause of this- to cite an
exampleas is trying to read paper tape when there
is no tape in the reader. The significance of the
alarm error is discussed in the next four para-
graphs.

A relocatable binary program consists of a sequence of
relocatable binary records beginning with a NAM block and
terminating with an XFR block. These sequential records
must be stored on a continuous external mediumi i.e.. not
split between 2 paper tapes. Therefore. once the loading
of a relocatable binary program has beguna. an XFR block

must be read before an alarm condition is sensed.

The alarm condition is acceptable to the Loader if the loading
of a relocatable binary program has been completed by reading
and processing its XFR block. The alarm condition is also
acceptable after reading an ASCII input block.

Prior to reading the lst relocatable binary input blocka
and subsequent to reading each XFR block. the address for
the jump instruction at SWl is set to SWlA.

Therefore. an alarm condition 1s acceptable to the Loader
if the delta in the second word of the jump instruction at
SW1l is set as follows:

SWLA - SWl -1

LSUL+L}

or

{SWl+1l} SWiC - SwWwl - 1

If either of these conditions is met a jump is made to the
location whose label is ALARMOK. At ALARMOK. the ASCII code
for 9«TY is placed in the location INPUT. and the location
INPUT+) is set to a -0. A jump is made to SUWIF.

If neither of the above conditions is met. a jump is made
to the PRINTZ error exit where the error indicator PYEL9 is
printed and loading terminates.

Reading ASCII Records from the Input Device
Since ASCII records are read from the input device in the

binary mode. they will not be processed as ASCII records
unless the first character is an w9, The ASCII records

should not exceed 120 characters in length. For a maximum

length records the 1l20th character is expected to be a
carriage return.

PRINTED IN USA
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The three steps involved in reading an ASCII record are the
same as those in reading a binary record. Sequential ASCII
records need hot occur on a continuous external medium. The
records are read {Y«T carriage returnv} or until the alarm
condition arises.

Refer to item 1.12.L for the procedure to be followed should
an alarm condition arise. ,

}.12.8 Types of ASCII Records

1. T carriage return is an End of Load Statement.

1.12.9 Branching to Process an Input Block

The contents of the first word in the input buffer determines
branching. Branching is to process relocatable binary input
and it is determined by the bits {INPUT?}

15 13.

1.12.10 SWlA

g;? The address in the switch 1 jump instruction is set to SW1A
by Program initialization. It is reset to SW1A each time

an XFR block is to be processed. While switch 1 is set to
SWLA only. the NAM blocks and ASCII input statements will
be processed. The loader will transfer to the error exit
PRINT2 for all other blocks received at this time and gives
you an E3. If the NAM block is receiveda the loader will
reset the jump address in SWl to SWXB and then jump to
NAMPRO {refer to 1.13}.

The address NAMPRO. is feferenced as an external name by
jump instructions within the LOADRL Routine.

1.12.11 SuWiB

The address in the switch 1 jump instruction is set to SwlB
whenever a NAM block is processed.

While jump switch 1 is set to SW1B the loader will process
only the following block: RBDa. BZS- ENT. EXT and XFR. The
loader will branch to RBDPRO~ BZSPRO. ENTPRO. EXTPRO and
XFRPRO accordingly. The loader will jump to the PRINTZ
error exit each time a NAM. block is received while the SUWl
jump instructions within the LOADR1 routine.

AA 3777 . PRINTLD IN USA.
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SUlcC

The address of jump instruction SWl is set to SW1C whenever
an EXT block is received by the loader.

While jumpAswitch 1 is set to SWLC. the loader will process
only EXT and XFR blocks. All others will cause the 1loader
to take the PRINTZ error exit.

SWIF

Subsequent to the most recent return jump to LOADRL. a

jump will be made to SWLF either when an ASCII input state-
ment is read. or when an alarm condition has arisen which
is acceptable to the Loader.

Exit from the LOADRL Routine.

Exit from the LOADR) Routine {other than exits due to error}
is made whenever an ASCII input statement is read which is
assumed by the Loader to be a monitor control statement.

In this case~ the A register is set to s value of -0 to
indicate an error free exita. and the 4 register is set to
address constant YINPUTY {the beginning of storage for the
ASCII control statement}. Exit from the LOADR1 routine

is with the following instruction:

LABEL OPCODE ADDRESS REMARKS

JMP {LOADER?}
In the event it was necessary to take the PRINTZ error exita
the ASCII code for the error number is placed in the A
register. A jump is made to the PRINTZ error exit address
in the following way:
LABEL OPCODE ADDRESS REMARKS

JMP- PRINTZAI
Subroutines Used by and External to the LOADR1 Routine

1. PRINTZ is used for error message output. Operation
is terminated following printout.

POSSIBLE ERRORS.

El
E3
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2. MDRIV is used to uwrite command sequence storage

onto mass storage. Also. it is used to write
the Loader Table onto mass storage.

3. IDRIV is used to read input records from the input
‘ device.

The PRINTZ2. routine is entered via the entry point location
in the Constant Table.

IDRIV is entered with return jump to its entry point address.

)
(W

5‘\ . ;5\)

AA 3777 PRINTED IN USA.

"- B e R



CONTROL DATA CORPORATION AU(\n
’ * Y

Arden Hilln Developmont, DIVISION ]971
OGI0SR
DOCUMENT Cl.Ass __TMS : : , PAGE NO.
PRODUCT NAME 1700 MSOS LSK Special Svystem
{4 PRODUCT MODEL NO, MACHINE sERIES 1700
O
1.13.0 NANMPRI
NAMPRY is the routine which is used to process NAM block.
1.13.1 Constant Table Storage Referenced by the NAMPR1 Routine.
NAME USED 1IN DOCUMENTATION STORAGE POSITION IN
CONSTANT TABLE
AINPUT 101
BLANKS 18
COMBAS 1
COMLIM 4
CSALIM : b
DATBAS =
DATLIM 5
ENTPNT 13
INPCTR : 15
INPUT 1y?
PROBAS 3
PRODAT 120
R PARLIM 132
(.j ASAV 29
@) BINASC 53
INPXCO 57
INPXC1L 58
INPXCC ke
NXTINP L3
PRINT3 5y
PRINTY . 94
PRINTS 98
RINPUT 102
PROGCT 14k
PROCOM 121
PRINT2 59
ASAV 30
Sub o
1.13.2 The constants are used as follows:
1. AINPUT contains one of the entrance parameters
for the current Loader Operation. {Refer
to item 1.2}
2. BLANKS contains a constant used for editing when
generating an output message. {BLANKS} =
( 2020 which is the ASCII code for 2 spaces.
'<:> 3. COMBAS contains the Common Storage relocation base.

AA 3777 PRINTLD IN USA
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4. COMLIM contains the upper limit address of the com-

mon storage reservation {equal to last add-
ress + 1}.

5. (CSaQLIM contains the execution time core upper
limit address for the command sequence of
the program whose NAM block 1s currently
being processed. {This limit address is
equal to 1 + address of last word of program
at execution time.}

L. DATBAS contains the relocation base for the
Execution Time Data Storage Block Reser-
vation.

?. DATLIM contains the upper limit address {equal to

last address +1} of the Execution Time Data
Storage Block Reservation.

8. ENTPNT contains the address which 1s to be inserted
— into the UYth word of a Loader Table entry.
o |
k:) 9. INPCTR has 2 uses:

a} It is used as an address counter during
a core-to-core data transfer operationa
and

b} it is set to the lst storage address
for a name to be entered into the
Loader Table. :

10. INPUT is the kO word buffer for storage of reloca-
table binary input.

11. PROBAS contains the Execution Time Relocation Base
for the program whose NAM block is currently
being processed.

2. @saAv is used for temporary storage of operands in
the @ register.

13. Suk has two uses:
a} It is initially cleared to zero. It is

set to a -0 once an error condition arises
due to overflow of available core.

AA 3rrmr . Pminm IN USA




/

D

——

~

Y
F

COHTROL DATA CORPORATION AUG S 197

Arden Hills Developmoent DIVISION
I'd 7 1
DOCUMENT cLASS 1S R pacE No._ 0110
PRODUCT NAME 1700 NSOS LSK Special System
PRODUCT MODEL NO. MACHINE sErIES L 700

1.13.3

AA 3777

b} Also. it is used for making Loader Table
entries. SWk is set to a 0 if the
Loader Table entry is for an entry point
name. It is set to a -0 if the table
entry is for an external name.

4. PRODAT non zero if brotected data is}delcared.
15. PARLINM LWAD+1 of last partition

k. ASAV tempory storage for abregister-

1?7. BINASC temporary storage for words converted from

binary to ASCII.

L&. INPXCO address of input buffer.

19. INPXCL address of input +l.

20. INPXCC address of input -3.

2l. NXTINP used to get next block.

2. PRINT3 used to print errors.

23. PRINTH used to print bk character name and 4 digit
hexadecimal address.

aq- PRINTS used to print a six character name.

25. QINPUT {Q} is stored here upon entry to the Loader.

eb. PROGCT number of words in program. |

2?7. PROCOM non zero if protected common is declared.

28. PRINTZ used to print error

Entry to the NAMPR1 Routine

The name NAMPRY is declared as an entry point name in the
NAMPRY routine and is an external in the LOADR1l routine.
Entry to the NAMPRY routine is with the following instruction:

LABEL OPCODE ADDRESS REMARKS

JMpP NAMPRO

PRINTED IN USA
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Processing a NAM Block

Common and data storage reservations are set aside when
processing a NAM block. The base addresses for common and
data storage are printed on the printer. 1In additiona the
six character program name in the NAM block is printed on the
printer together with the base address of the program.

Reserving Common Storage

The value equal to the number of words to be set aside for
common storage is contained in the second word of the input
buffer. INPUT+L. If {INPUT+1} is zero. common storage is not
reserved. Instead. the program transfers immediately to
NAMPRY .

If {INPUT+1} is non zeroa. {COMBAS} is checked. 1Initially
{CQMBAS} contains zeroa. but once common storage is declared
by a NAM block {COMBAS} contains the relocation base of the
common storage. If no common storage reservation had pre-
viously been made. common storage will be reserved by setting
COMBAS to a value equal to {COMLIMF - {INPUT+L}*. This is
otherwise defined as the difference between the upper limit
of available core and the number of words in the common
storage block.

Once common storage has been reserved PROCOM is checked to
determine if common is protected. If PROCOM is zero common

is loaded in the last partition. If common is protected

core overflow is ignored- otherwise NAMPRYl must check for
overflow of available core. There will be overflow of avail-
able core if the base address of common storage is not greater
than the highest address used for command sequence storage:

{CSALIMY-1 > {COMBASY}

If there is overflow of available core~ a -0 will be stored
in SWk and a jump is made to NAMPRL where the NAM block is
processed further. If 2 or more NAM blocks to be processed
declare common storage. the largest declaration of common
storage should be in the first NAM block to be processed. If
{COMBAS?} is non zero. the size of the common storage declara-
tion in the current NAM block must not exceed the size of the
original block reservation:

{COMBAS }+{INPUT+L}-{COMLIMN}<O

If this condition is met. a jump is made to NAMPRY to further
process the NAM block. If nota a transfer to DATERR which

PRINTED IN USA.
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transfers to PRNNAM. PRNNAM transfers to PRINTY which lists
name and relocation. Upon return from PRNNAM. a jump is )
made to PRINTEZ to print the error indication 9YEY©.

Reserving Data Storage

Data storage is reserved by the sequence of code beginning

at NAMPR1. The value equal to the number of words to be set
aside for data storage is contained in the third word of the
input buffer. INPUT+2. If {INPUT+2} is zero. no data storage
is reserved. Instead: the program transfers immediately to
NAMPRE.

If {INPUT+2} 1s non zeroa. {DATBAS} is checked.
If {DATBAS?} is zeroas {PRODATZ} is checked.

If {PRODATY} is non zero it indicates Data is to be loaded
in the partition.

If {INPUT+22} is zero {INPUT+3} is checked for command sequence.

Once data is declared. {DATBAS} is set to the execution time
relocation base of data storage. Data storage is reserved by
assigning available space in the command sequence storage:

1. {PROBAS} —> DATBAS
2. {DATBASI+{INPUT+2} —=> DATLIM —> PROBAS —> (SQLIN

In other words:

1. DATBAS is set to the address which would have been
the base address of the next program to be loaded
had no data storage been declared.

2. The last word address of data storage+l becomes the
base address of the next program to be loaded. It
also becomes the upper limit of available core.

Once data storage has been declared-. a check is made for the
overflow of available core. If no common storage has been
reserved. the address in DATLIM must not exceed the highest
address in core:

{DATLIM} £ PARLIM if {COMBAS} = 0

: PRINTED IN USA.
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If common storage has been reserveds the address in DATLIM
must not exceed the relocation base for common storage:

{DATLIM} < {COMBASZ} if {COMBAS} # O

If neither of these conditions holds true. an error has
occured due to the overflow of available core. A -0 is
stored in SWk. and a transfer is made to NAMPRZ2 to further
process the block.

Space is reserved in execution time core for the Execution
Time Data Storage Block Reservation:

{PROBAS}——> DATBAS
{DATBAS} + {INPUT+2}—= DATLIN
{DATLIM}——=> PROBAS & CSALIM

A check is made for overflow of unprotected core as a result
of reserving data. Overflow occurs if:

alt {DATLIM}> {COMBAS} for {COMBAS} # O
b} {DATLIMY > {COMLIMY for {COMBAS} =0
clt {INPUT+3} # 0 and {DATLIM}={COMBAS} for {COMBAS} # O
d} {INPUT+3} # 0 and {DATLIM}={COMLIM} for {COMBAS} = 0

where {INPUT+3} = length of program relocatable storage of
this program. If overflow occurs a jump is made to OVFERL.

At the location whose label is OVFERl. the location SUb
is set to a -0 and a jump is made to NAMPRZ2 to further
process the NAM block.

1.13.7 Reserving Command Sequence Storage - NAMPRZ

Program Relocatable Command Sequence Storage is reserved

by the sequence of coding beginning at NAMPRZ. The value
equal to the number of words to be set aside for program
relocatable command sequence storage is contained in the
fourth word of the input buffera. INPUT+3. If {INPUT+3}

1s zero, it is assumed that there is no program relocatable
command sequence storage for the relocatable binary program
whose NAM block 1s currently being processed. A transfer
is made immediately to NAMPR3.

AA 3777 mnundlnusn
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Tf {INPUT+3} # 0. then the prbgram whose NAM block is currently
being processed has an execution time upper limit address
equal to

{PROBASY + {INPUT+3%}.

If the upper limit for this storage exceeds the upper limit
of available core. an overflow error has occurred. The
upper limit of core is either the common storage relocation
base if common storage had been reserveda. or the highest
unprotected address in core+l if no common storage had been
reserved. NO overflow has occurred if either

{PROBASI+{INPUT+3} < {COMBAS} if {COMBAS} # O
or
{PROBASI+{INPUT+3} < {PARLIM} if {COMBAS} = O.

If overflow occursa the location SWEk is set to a -0- and a
jump is made to NAMPR3. If no overflow occursas the execu-
tion time upper limit for program storage is fixed in CSAQLIM
as follows:

If {CSALIM} <{PROBAS}+{INPUT+3}. {PROBASI+{INPUT+3}—>=CSQLINM.
NAMPR3 - Print Program Name and Execution Time Relocation Base

A test is made to determine if the current Loader Operation
is a Crep Table Load Operation. ‘' The program name and execu-
tion time relocation base will not be printeda. and a jump

is made to the location OVFTST to test for core overflow.

If the Loader Operation is not a Crep Load- the name and
execution time relocation base of the program whose NAM
block is currently being processed. will be printed. The
program name is recorded at the locations INPUT+Y4. INPUT+5
and INPUT+Lk. Spaces are recorded at INPUT+Z2. INPUT+3 and
INPUT+?. The address YINPUT+29 1is placed in the @ register
and the b bit value = {PROBAS} is placed in the A register.
A return jump is made to the PRINTY routine to list the name
and relocation base of the program. During the operation

of PRINTY. the 1b bit binary number in A will be converted
to the ASCIT code for 4 hex digits. The 4 hex digits will
be recorded in the output area at locations INPUT+8& and
INPUT+9. The program name and execution time relocation
base appear on a listing as

SSSSXXXXXXSShhhh

PRINTED) IN USA.
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2. S indicates a spaces
2. X indicates an alphanumeric character {A-Z7%}
or {0-9}. and
3. h indicates a hexadecimal digit {0-9} or {A-F2}.
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OVFTST =~ Test for Core Overflow Condition

At OVFTST~. a check is made for overflow of unprotected core

{if SWk = -0}. If no overflow has occurred. a jump is made

to NXTINP {refer to 1.12.L} to read and process the next

input block. If overflow has occurred-. an error indication

of YESY is printed using the PRINTZ subroutine. No more
relocatable binary input blocks are read as Loading terminates.
The error exit parameters will be recorded in AINPUT and
RINPUT.

Exit From NAMPR1

If no core overflow had occurreds exit from NAMPR1l is made
with the following instruction:

LABEL OPCODE ADDRESS REMARKS
JMP- NXTINP.I JUMP TO READ

NEXT INPUT BLOCK
Equ NXTINP{L3?}

Subroutines Used by and External to NAMPRL

L. PRINTZ is used to print-error indications.

2. PRINTH is used to print the program name and execu-
tion time relocation base of the program
currently being read in.

Subroutines Used by and Internal to NAMPRL.

1. PRNNAM is used to list name and relocation.

2. SIGNCK this routine is entered with the upper limit
to tested in {A} and lower limit in {QZ}.

* PRINTID IN USA
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RBDBZYl is the routine which is used to process RBD and BZS
blocks.
1.14.1 Constant Table Storage Referenced by RBDBZS
NAMES USED IN DOCUMENTATION STORAGE POSITION IN CONSTANT
TABLE
ASAV 29
BLKCNT 27
BZSSU 2k
COMBAS 1
COUNTL 2h
CSALIM b
DATBAS 2
DATLIM 5
ENDSU 8
INPCTR : 15
, INPREL 11
. : INPURD 10
@ INPXCO 57
PROBAS 3
ASAV 30
WRDCNT 2y
ADJOVF ac
AINPUT 101
PRODAT 120
PROCOM 121
PARLIM 132
COMLIM 4
NXTINP L3
PRINT3 54
PROGCT 14k
AINPUT 102
SUk céa
WRDCNT 2y
PRINTZ 59
LNKSTR 112
LNKCTR 113
LNKEND ’ 11y
1.14.2 The constants are used in the following way:
L. AsSAvV is used for temporary storage of operands
: <j> ‘ in the A register.

AA 3777 PRINTED IN USA
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2. BLKCNT
3. BZSSU
4. COMBAS
5. COUNTL
L. CSQLIM
?. DATBAS
Y
( - 8. DATLIM
9. ENDSU
10. INPCTR
11. INPREL
12. INPWRD
13. INPXCO
o PROBAS

AA 37T
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contains the word count for number of sequen-
tial locations to be set to zero in a BZS
block entry.

is set to a 0 if an RBD block is to be pro-
cessed. Alsos it is set to a -1 if a BZS
block is to be processed.

contains the common storage relocation base.

is used as a loop counter by the NXTWRD sub-
routine.

contains the execution time core limit add-
ress {upper limit} for the command sequence
of the program currently being loaded. {This
is equal to 1 + address of last word of pro-
gram at execution time.}

contains the relocation base for the Execu-
tion Time Data Block Reservation. ’

contains the upper limit address {equal to
last address + 1} of the Execution Time Data
Storage Block Reservation.

is the end of block switch. It is set to a
1 when the last entry in the input block
{either RBD or BZS} is being processed.
tains a zero at all other times.

Con-

contains the execution time address assigned
to a word from the command sequence input.

contains in bits 0 and 1. the information
which determines which type of address reloca-
tion is assigned to a command sequence word
from an input block entry.

contains a command sequence word from an in-
put block entry.

contains the address constant INPUT where

INPUT is the lst location of the area for

storage of relocatable binary input blocks
read by the Loader.

contains the Execution Time Relocation Base
for the program currently being loaded.

PRINTYD IN USA
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15. QASAV is used for tempoﬁary storage of operands in

the @ register.
1b. WRDCNT is used as an address counter to reference
: words in the input block {either RBD or
BZS} entries.

17?. ADJOVF address of jump to ADJOVF.

18. AINPUT {A} is stored here upon entry to the loader.

19. PRODAT is non zero if protected data is declared.

20. PROCOM is non zero if protected common is declared.

2l. PARLIM LWAD+1l of last partition.

. COMLIM highest address of common storage+l.

23. NXTINP is address of jump to NXTBLK.

24. PRINT3 is used to print error messages.

25. PROGCT is the number of words in a program.

c¢b. QINPUT {2} is stored here upon entry to the loader.

2?7. SUWk is used as a switch for relocation type.

28. UWRDCNT address of character reference counter.

29. PRINTZ is used to print error messages--

30. LNKSTR is the address of LNKTBL.

3. LNKCTR pointer to next available location in LNKTBL.

32. LNKEND last address +1 in LNKTBL.

Entry to RBDBZ1

Both namesa. RBDPRO and BZSPRO are declared as entry point
names in the RBDBZl routine and as externals in the LOADRI
routine. Entry to either of these routines is as follows:

o b & Lo & maeve e e
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LABEL OPCODE - ADDRESS REMARKS

JMP RBDPRO
JMP BZSPRO

RBDPRO

Command sequence data from an RBD block is placed in core by
RBDPRO. The first entry in the RBD block contains the start-
ing address for loading the command sequence data in the block
together with its address relocation byte. Subsequent entries
in an RBD block contain the command sequence words to be re-
corded at consecutive locations beginning with the starting
address. The address relocation byte in an RBD entry is Y4
bits in size. Zero is the leading bit for all but the last
relocation byte. The leading bit of the relocation byte for
the last entry in the block is set to a one.

Initialization for RBD Block Processing at RBDPRO

The jump instructions SWZ2 and SW3 are two word jump instruc-
tions using relative addressing. The address in their res-
pective second words are set during progrem execution. As
part of initialization for RBDPRO. the address of jump in-
struction SWe is set to SW2A. The address of jump instruc-
tion SW3 will be set to SW3A. Both the loop counter named
COUNTY and the switch named BZSSW are set to zero. The add-
ress counter WRDCNT is set to the first word address of the
input buffer. YINPUTY. Each of these three locations is
referenced by & closed subroutine called NXTWRD. This sub-
routine is used by both RBDPRO and BZSPRO in order to extract
all the information pertinent to one entry in the input
buffer.

Starting Address for Command Sequence Storage

A return jump is executed to NXTWRD to extract the starting
address for command sequence storage from the input buffer.
Upon return from NXTWRD -

1. INPUWRD contains the value for the startine address.

2. INPREL contains a 2 bit relocation byte.

3. ENDSU is set to zera.

PRINTED IN USA
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The starting address may be either program relocatable. data

storage relocatable or absolute depending on bits 0 and 1 of
INPREL:

1. If {INPRELZ 00- {INPUWRDZ} is an absolute value.

2. If {INPRELZ} D1, {INPWRDZ} is a velue relative to the
value for the execution time program relocation base
of {PROBASZ.

3. If {INPREL} = 1D~ {INPWRDZ} is a value relative to the com-
mon storage relocation base of {COMBAS}.

Y. If {INPREL} = 11. {INPWRD} is a wvalue relative to the
value for the relocation base of the Execution Time Data
Storage Block Reservation or {DATBASZ.

If the starting address is data storage relocatable or common
storage relocatable. the addresses for the jump instructions
SW2 and SW3 are reset to SWcB and SW3B respectively To get
the starting address for relocatlonn a return jump is made

to ADJUST subroutine.

( |
If the starting address is either data relocatable. absoclute-
or common relocatable and if the address of the jump instruc-
tions stored at SWZ and SW3 are to be changed in the manner
stated above. then -
the addresses are changed prior to enterlng the ADJUST sub-
routine. Upon return from the ADJUST subroutine. a jump
is made to SWe2. Branching occurs according to the address
in the jump instruction at SWé as follows:

1. Branching to SW2A: The execution time limit address
for program relocatable input or {CSALIMI} is placed
in ASAV.

2. Branching to SWE2B: The execution time limit address
for data storage = {DATLIM} is placed in ASAV.

3. Branching to SW2C: The limit address communication
region storage = 9$EY4Y is placed in ASAV.

L.14.7 RBDPR1 - Command Sequence Words for RBD Blocks
An entry containing a command sequence word is extracted from

the input block by a return jump to the NXTWRD routine. Upon
return from NXWRD -

|
{
\\<:> 1. INPURD contains a word of the command seqguence.
‘ AA 3777 PRINTXL: IN USA.
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8. INPREL contains the 20 and 2% bits of the Y4 bit
relocation byte.

3

3. ENDSW contains the 27 bit of the 4 bit relocation

byte.

The location ENDSW will always contain a zero except when the
last entry in the block is to be processed. It will then
contain a value of 1.

3. {INPRELZ 00 is {INPURDY} is an absolute value.

2. {INPRELZ} D} is {INPWRD} is & value relative to
the execution time program relocation base or
{PROBASZ.

3. {INPREL} = 10 if {INPWRD} is a value relative to
the common storage relocation base of {COMBASZ.

4. {INPRELZ}> = 11 if {INPWRDZ} is a value relative to
the relocation bhase for the Execution Time Data
Storage Block Reservation.

Adjusting the contents of INPWRD for address relocation is
accomplished in the following way:

TYPE OF RLCTN INPREL VALUE ADJUSTED FOR RLCTN

ABSOLUTE 00 {INPWRD}

POS PROGR. RLCTN 0l {INPWRD }+{PROBAS}
POS COM STOR RLCTN 10 {INPWURD }+{COMBAS}
POS DAT STOR RLCTN 11 {INPWURD*+{DATBAS}

Negative relocation is not 1mplemented in the PARTY LOADER
because of 1k bit arithmetic.

The address arithmetic necessary for adjusting a relative
value for relocation is accomplished by the closed subroutine
ADJOFL. The closed subroutine is entered by a return jump to
a location in the constant table.

Storage occurs if the execution time storage address is less
than the limit address. The address in INPCTR is increased
by 1. If {ENDSW}=0. @ jump is made back to RBDPR1 to process
the next word in the RBD block. If {ENDSW}#0 a jump 1s made
to NXTINP to process the next input block.
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If {INPCTR} > {ASAV}. the input has exceeded the limits of

the area reserved for it. Branching occurs according to the
address in the jump instruction as Sw3 as follous:

1. Branching to SW3A: An error has occurred due to over-
flowing the amount of space reserved in execution time
core for program relocatable command sequence currently
being loaded. An error indication of YESY is printed
using the PRINT3 subroutine.

2. Branching to SW3B: An error has occurred due to over-
flowing the amount of space reserved for the data block.
An error indication of YE?Y is printed using the PRINT3
subroutine.

3. Branching to SW3C: An error has occurred due to an
attempt to load information into protected core. An
error indication of YELY is printed using the PRINT3
subroutine. '

If one of the above error messages is printed. no more input
fﬁa blocks are read and the Loading Operation terminates.

() 1.14.8 BZSPRO
Each entry in a BZS block contains the following information:

1. A starting address which is the first word address
of a block of core to be cleared to zero by the
loader.

2. A relocation byte for the starting address.

3. An absclute number which is the size of the block
of core to be cleared to zero by the loader.

The relocation byte for each entry in a BZS block is Y4 bits
in size. The leading bit of all the relocation bytes except
for the last entry in the block is set to zero. The leading
bit of the relocation byte for the last entry in the block
is set to a one.

1.24.9 Initialization for BZS Block Processing
As part of initialization for BZSPRO. the address counter
WRDCNT is set to the lst word address of the storage area

—~ for the BZS blocka = 9INPUT®. The switch named BZSSW is set
{ (;) to a -1 in order to process a BZS block.

AA 371717 PRINTED IN USA.
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BZS Entries

The jump instructions SW2 and SW3 are two word jump instruc-
tions using relative addressing. The addresses in their
respective second words are set during program execution.
Fach time a jump is made to the location BZSPRZ. the address
in the jump instruction at SWE is set for SW2A. and the
address in the jump instruction at SW3 is set for SW3A.

The loader executes a return jump to NXTWRD to extract an
entry from the BZS block. Upon return from NXTWRD the in-
formation from the entry is stored in the following way:

L. INPWRD contains the starting address.

2. INPREL contains the 20 and 2¥ bits of the 4 bit
relocation byte.

3

3. ENDSW contains the 2~ bit of the H bit relocation

byte.

Y. BLKCNT contains the size of the block to be cleared
to zero by the Loader.

The location ENDSW will always contain a zero except when the
last entry in the block is to be processed. It will then
contain a value of 1. The word in INPWRD is either a 1Lk bit
absolute value or a 15 bit relative value with either posi-
tive program or data storage relocation. The location INPREL
will be set to one of Y values:

1. {INPRELZ 00 if {INPURD} is an absoluté value.

2. {INPREL} = 01 if {INPURD} is a value relative to
the value for the execution time program relocation
base or {PROBAS}Z}.

3. {INPRELY} = 10 if {INPWRD} is a value relative to
the common storage relocation base of {COMBAS}Z.

Y. {INPREL?} = 11} if {INPURD?} is a value relative to
the value for the relocation base of the Executlon
Time Data Storage Block Reservation.

Relocation for Starting Address
A return jump is executed to the closed subroutines ADJUST.

to obtain the absolute value for a relative address in INPUWRD
for relocation. Upon return starting from ADJUST -
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INPCTR contains the starting address for command
sequence storage adjusted for relocation.

If the starting address for the BZS block is rela-
tive to the execution time data storage relocation
bases the address in the jump instruction SW2,
originally set to SWZ2A is reset to SWEB while that
in SW3 is set to SW3B. :

If the starting address for the BZS block is abso-
lutes the address in jump instruction SU2Z2. origi-
nally set to SWZA is reset to SW2C while that in
SW3 is set to SW3C.

Zero Storage in BZS Block

The Loader proceeds to store zero at all execution time
locations starting with the address in INPCTR and terminating
with the address equal to {INPCTR} + {BLKCNTZ} -1.

A jump is made to SWe where branching occurs according to
the address in the jump instruction &t SWUQ as follows:

1.

Branching to SW2A: The execution time limit address
for program relocatable input or {CSQLIMN} is placed
in ASAV, and a jump is made to BZSPRZ.

Branching to SWE2B: The execution time limit address
for data storage = {DATLIM} is placed in ASAV. and
a jump is made to BZSPRZ.

Branching to SW2C: The limit address for communi-
cation region storage = 9YsE4Y is placed in ASAVa
and a jump 1is made to BZSPRZ.

At BZSPR2 a test is made to see if the storage address

in INPCTR is greater than or equal to the storage limit
address in ASAV. The loop for storing zero in a loca-

tion is repeated. increasing the contents of INPCTR by

1 and decreasing the contents of BLKCTR by 1 until -

a.

b.

Either {BLKCTR}=0 in which the entire block of
core is cleared to zero. or

{INPCTR} = {ASAV} in which case the storage limit
address has been exceeded.

If b is the case. branching occurs as SW3 as follows:
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L. Branching to-SW3A will occur if the starting address
in the BZS entry is relative to the execution time
program relocation base.

2. Branching to SW3B will occur if the starting address
is relative to the relocation base for the data
block.

3. Branching to SW3C will occur if the starting address
is absolute.

If a is the case. the overflow condition has not occurreda

and a jump is made to BZSPR3. At BZSPR3. a test is made to
see if the last entry in the BZS block has been processed.

If {ENDSW2}=0+ @ jump is made to BZSPR1l to process the next

entry in the block. If {ENDSW}#0-. a jump is made to NXTINP
to read the next input block.

Exit from RBDBZ1

Exit from either routine is made with the following instruc-
tion:

LABEL OPCODE ADDRESS REMARKS
JMP- NXTINPAI JUMP TO NXTINP
TO READ

Subroutines Used by and Internal to RBDPRO and BZSPRO

There are two subroutines assembled into the same program

with RBDPRO and BZSPRO. These are NXTWRD and ADJUST.
NXTWRD

This subroutine is used to extract an entry from either

an RBD block or a BZS block. An RBD block entry consists

of a command sequence word together with its 4 bit relocation
byte. A BZS block .entry consists of a starting address for

a BZS block reservation together with its 4 bit relocation
byte and an absolute number which is the size of the BZS
block reservation. If entry to NXTWRD is from RBDPRO. the
the switch BZSSW has been set to zero. If entry to NXTUWURD

is from BZSPRO. the switch BZSSW has been made non zero

and negative.

If BZSSW is zeroa. NXTWRD will process an entry of the input
block in the following ways:
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L. Of a Y4 bit relocation byte {bits 0-3} right to left-

a. bits 0 and 1 are placed in INPREL.
b. bit 3 is placed in ENDSU.

2. The command sequence word is placed in INPURD.

If BZSSW is non zeroa NXTWRD will process an entry of the
input block in the following way:

L. O0f a Y bit relocation byte {bits 0-3 right to left}:

a. bits 0 and 1 are placed in INPREL-
b. bit 3 is placed in ENDSU.

2. The size of the BZS block reservation is placed in
BLKCNT.

If INPREL is zero it means that absolute relocation is used.
If absolute relocation is not used a check is made for %7FFD
or $?FFE. The FORTRAN COMPILER generates these numbers for

backwards 15 bit relocation in FLOT CALLS. Bit 15 of these

two values must be set to cause 1k bit address arithmetic to
generate an end around carry.

AN

o

BACKWARDS RELOCATION - BGRLSW is set to zero if backwards
relocation occurs otherwise it is non-
zero. For backwards relocation 1lb
bit address arithmetic must generate
an end around carry to simulate 15
bit wrap-around.

1.14.135 ADJUST
The ADJUST subroutine is used by BZSPRO and RBDPR(O to

1. Determine the relocation base for the starting
address of the BZS reservation in each entry of the
command segquencea and

2. If the address is not absolute. to increase the
relative value by the appropriate relocation base.

Upon entry to ADJUST- the address of concern is in INPURD.
All 1k bit address arithmetic is carried out in the ADJOFL
subroutine. Prior to entering ADJOFl. the A register con-
- tains the relative address contained in INPWRD. The reloca-
‘ (:) tion base is in the @ register. Upon return from ADJOFLa
- the result is placed in INPCTR.

AA 37717 PRINTED IN USA.
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Address relocation is ‘handled in one of three ways:

l. Absolute Addresses = No Relocation

No address relocation is necessary for absolute
address. The contents of INPWRD is placed in INPCTR:

{INPURD} ——> INPCTR

If the ADJUST routine determines that the value

for the absolute starting address is either less
than 9%C5% or greater than 9%E3¥Y. a jump 1s made to
SW3 to print the appropriate error indication and
then to proceed to the error exit. If ADJUST
determines that the absolute starting address was
within the bounds of $(5-3E3. the addresses for

the jump instructions at SW2 and SW3 are reset as
follows: '

a. If entry to ADJUST was from RBDPRO or BZSPRO.

2 SWa¢c —> swz2. and
(-3 '
O SY3C —> su3.

Following this a jump is made from ADJUST.
2. Program Relocatable Addresses
Following a return transfer to ADJOVF. the relative
address is increased by the command sequence relo-
cation base. and the result is placed in INPCTR:
{INPWRD} + {PROBAS} ——=> INPCTR
A jump is made to exit from ADJUST.
3. Data Storage Relocatable Addresses.
Following a return transfer to ADJOVF. the relative
address is increased by the data storage relocation
base. and the result is placed in INPCTR:
{INPURD} + {DATBAS} —> INP(CTR

a. If entry to ADJUST was made from RBDPRO or
BZSPRO

A
; J )
<“’ SWeB —> SWd+ and SW3B —> SU3.

AA 3717 . PRINTID) IN USA.

mY sy g AT aam - g n




CONHTROL. DATA CORPORATION \ n o1
Arden Hills Development DIVISION AUG 9 17
DOCUMENT CLASS ms PAGE NO. 00128
PRODUCT NAME 1700 MS0S LYK Special System »
4 PRODUCT MODEL NO. MACHINE SERIES 1,700
1.14.17 STRLNK

This routine checks to see if a command sequence word is pro-
gram relocatable and a check is made to see 1if the LINK TABLE
is full. If the Tink table is full and E15 errcr is printed
and the load operation terminates. If the command sequence
word contains %7FFF its address 1is put 1in the link table.
-1l4.18 LINK TABLE
The 1link table contains the addresses of any program reloca-
tiuvn value that has been absolutized to &7FFF. The LINKLl
routine uses the 1link table to determine 1if a %?FFF is a true
end of string when patching. Both the assembler and compiler
use %7FFF to 1indicate the end of string of an external to
a program.

EXAMPLE: EXT DOG
LDA+ DOG
STA+ DOG
0 cupo
. 1 ?7FFFX The end of string has no relo-
C»~ cation
KV> 2 k400
3 0001X This pointer is PGM relocatable.

The execution time or partition base is &?FFE. The command

sequence is absolutized to look 1like this:

EXECUTION TIME ADDRESS CODE
S7FFE cuoo
s?FFF FFF X
8000 64,00
$06001 ?FFF X This location points back

to location 7FFF.
The entry for DO0G in the external table looks 1like this:

D O
0
G A
1
A A
a O ———
8001 Points to first location of 1link
3 string in programs.

The LINK table contains an %8001 indicating that the %?FFF
stored in the location with the execution time address of

$800) is an address pointing to the absolute location of
$7FFF.
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1.1Y4.19 Subroutines Used by and External to RBDPRO and BZSPRO
1. PRINT3 is used for printing error indications.

2. ADJOVF is used by ADJUST for address arithmetic.

©
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1.15.0 XFRPRL
XFRPR1 is the routine which processes an XFR block.

1.15.2 Constant Table Storage Referenced by XFRPRL

NAME USED IN DOCUMENTATION STORAGE POSITION IN CONSTANT

TABLE
AINPUT 101
BLANKS 18
CSaLIm b
ENDINP 17
INPUT 147
PROBAS 3
XFRNAM 3e
NXTINP L3
1.15.2 The constants are used as follouws:
1. AINPUT contains one of the entrance parameters for
(”} the Loader Operation.
<:> = BLANKS a constant = ASCII code for 2 spaces. {BLANKS?}
= 2020.
3. NXTINP contains address of NXTBLK.
4. (SALIM contains one plus the highest execution time

address occupied by the command seguence
storage of the program whose XFR block is
currently being processed.

5. ENDINP contains the highest load time address for
command sequence storage.

L. INPUT is the lst location of a kO word area reserved
for storage of relocatable binary input.

7. PROBAS is set to the execution time relocation base
for the next. relocatable binery program to be
loaded.

8. XFRNAM contains the Lk character transfer name from

\ the last XFR block processed which had a name.

1.25.3 Entry to XFRPR

The name XFRPR1 is declared as an entry point name in the

AA 3777 . PRINTLD IN USA
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XFRPRY1 routine and as .an external in the LOADRY routine.
Entry to XFRPR1 is made with the following instruction:

LABEL OPCODE ADDRESS REMARKS
JMP XFRPRO
Recording Transfer Name

When the Loader is brought into corea. the locations XFRNAMa
XFRNAM+L & XFRMAM+2 are set to zero. If the XFR block con-
tains a transfer namea. it 1s recorded in the locations
INPUT+L+ INPUT+2 and INPUT+3. If the XFR block does not
contain a transfer namea. each of these 3 locations contains
the ASCII code for 2 spaces.

If the XFR block contains a name. XFRPR1 replaces the current
contents of XFRNAMa XFRNAM+l and XFRNAM+2 with the AS(CII
code for this bk character name.
Recording Relocation Base for Next Program
Prior to the exit from XFRPR1:
L. {CSQLIM} ~— PROBAS where {PROBAS} = execution
time relocation base of next

program to be read in.

Exit from XFRPRL

‘A test is made to determine the type of Loader Operation is

in progress. If bits 0 and 1 of AINPUT are set to 0. the
Loader Operation is Relocatable Binary Load. Exit from
XFRPR1 is then made with the following instruction:

LABEL OPCODE ADDRESS REMARKS
JMP- NXTINP.I GO TO NXTINP
TO BEGIN

Upon execution of this instruction the Loader will look for
the next input block which must be one of the following:

1. The NAM block of the next programa

2. an EOL block

3. if no data is read by the Loader. it is the same as
if an EOL block had been received.
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If the Loader Operation is either a Subroutine Load or a
Program Load. exit from XFRPR1 is made with the following

instruction:

LABEL OPCODE ADDRESS REMARKS
JdMP ALRMOK

where the name ALRMOK is referenced as an external in XFRPR1
and as an entry point in the LOADRY routine.
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1.1L.0 ENTEXL

The ENTEXY subprogram of the Loader is used to process EXT
and ENT blocks.

1.1bk.1 Constant Table Storage Referenced by ENTEXL

NAME USED IN DOCUMENTATION STORAGE POSITION IN CONSTANT
TABLE
ENTPNT 13
INPCTR 15
INPWRD 10
INPXCC ke
PROBAS 3
SWb 2é
EXTSWT 141
IGNORE 111
NXTINP L3,
PRINT3 54
PRINTS 98

; TABSCH 40
Ci} 1.1k.2 The constants are used in the following way:

. ENTPNT contains the'address which is to be inserted
into the 4Yth word of a Loader Table entry.

2. INPCTR is used as an address counter to reference
entries in the input block {either ENT or EXTZ}.

3. INPUWRD is used as a temporary storage location.
4. INPXCC contains the address constant = 9INPUT+3°.
5. PROBAS contains the execution time relocation base

for the program currently being loaded.

L.  SUk if positive»it indicates a match was found
in TABSCH.

7. EXTSUT non-zero if processing EXT block.

8. IGNORE flag to ignore duplicate entry points during

crep table load.

9. NXTINP contains jump to NXTBLK routine in loader.

i O
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0. PRINT3 used to print error messages.

1L. PRINTS used to print b character name.

2. TABSCH contains jump to TABSCH.

1.16.3 Entry to ENTEX1

The names ENTPRO and EXTPRO are declared as entry point
names in the ENTEX) routine and as external names in the
LOADRY Routine. Entry to either of these routines is as

follows:

LABEL OPCODE ADDRESS REMARKS
JMP ENTPRO
JMP EXTPRO

1.1k.4 ENTPRO

An entry in an ENT block contains a bk character entry point
name and a 15 or 1k kit entry point address. ENTPRO will
perform one of three functions based on the following
conditions:

,.\«.
L

C

CONDITION 1: 1is that there exists no entry in the Loader
Table which contains a b character name to
match the entry point name from the input block.
ENTPRO will enter the entry point name and
address into the loader entry point table.

CONDITION 2: 1is that there exists an entry in the Loader
entry point table which contains a bk character
entry point name which matches the Lk character
entry point name in the input block. The
loader outputs a message and ignores the dupli-
cate entry point.

1.16.5 ENTPRL - ENT Block Entries

ENT block entries are four words each. The first three words
contain a b character entry point name. A{Fewer than bk charac-
ters in a name means that the ASCII code for spaces will be
used as fill at the right end of the name.} If the entry
point address is program relocatable. the fourth word of the
entry will contain a positive number which is the relative
i 15 bit entry point address. If the entry point address is
R\C/) absolutes the fourth word of the entry will contain a nega-
tive number which is the one¥s complement of the 15 bit entry

AA 3777 PRINTED IN USA.
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point address. The end of the input block is marked by an
entry point name equal to zero.

INPCTR is used by the closed subroutine NXTNAM to extract
entries from the ENT block. 1Initially INPCTR is increased
by 4 upon each entry to NXTNAM from ENTPRO. This will set
INPCTR to the first word address of the next entry in the
ENT block.

There will be no return from NXTNAM if {{INPCTR}} = 0. In-
stead. there will be a jump from the NXTNAM subroutine to
NXTINP to process the next input block. NXTINP branches to
NXTBLK in the LOADRL module.

1.1k.5 Searching the Loader Table for Matching Name

There is a return jump to the closed subroutine TABSCH to
find an entry in the Loader Table containing a b character:
name to match the entry point name from the input block.
Upon return from TABSCH only one of the following occurs:

6:9 1. SWUk=0 is a match has been found.

2. If a matching name had not been found. {SWhk} is
negative. HSHADR points to address where entry
point name will be stored.

1.1k.? Matching Name is Entry Point

It is an error condition of an entry point name in the ENT
block matches an entry point name in the Loader Table. A
return jump is made to PRINT3 to print the error message
YEAY. A return jump is also made to PRINTS to list the
entry point name.

1.L5.8 EXTPRO

An entry in an EXT block contains a bk character external
name and a 15 or 1kt bit link address.

1.1k.9 EXTPR1 - EXT Block Entries

EXT block entries are four words each. The first three
words contain a b character external name. {Fewer than b
characters in a name means that the ASCII code for spaces
. will be used as fill at the right end of the namel}. If
{<:] the link address is program relocatable. the fourth word
T of the entry will contain a positive number which is the
relative 1k bit link address. If the link address 1is
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absolute- the fourth word of the entry will contain a
negative number which is the one9s complement of the 15 bit
entry point address. the end of the input block is marked
by a word of zeros.

INPCTR 1is used by the closed subroutine NXTNAM to extract
entries from the EXT block. 1Initially INPCTR is set to the-
address YINPUT-3° by EXTPRL. The contents of INPCTR is
increased by 4 upon each entry to NXTNAM from EXTPRL. This
will set INPCTR to the first word address of the next entry
in the EXT block. The routine NXTNAM is used to extract
entries from the EXT block. There will be no return from
NXTNAM if {{INPCTR}}=0. 1Instead there will be a jump from
NXTNAM to NXTBLK to process the next input block.

1.16.10 Exit from ENTEXT

The exit from either of these routines is with the following
instruction:

LABEL OPCODE ADDRESS REMARKS
- —_— ——— ——
' 3 ' JMP- NXTINPAI JUMP TO NXTINP

L.1b.1) Subroutines Used by and Internal to ENTPRO and EXTPRO

The NXTNAM routine is used by both ENTPRO and EXTPRO to
extract the next entry to be processed from the input block.

L.1b.12 "NXTNAM

This subroutine is used to extract an entry from either an
EXT block or an ENT block. A single word entry in either
type of block consists of a b character name and a 15 bit
address as follows:

WORD 1 Char 1 Char @2

WORD 2 | Char 3 Char 4

WORD 3 Char § Char b

WORD Y Address
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Address is the entry point address when processing

entry point names if an externa. block 1s being processed-
address is the link address of the name.

Upon entry to NXTNAM-. the contents of INPCTR is increased
by 4 to set it to the first word address of the next entry
to be processed. If {{INPCTR}} is either a +0 or a -0. the
last entry of the input block had been processed.

NXTNAM will jump to NXTINP to process the next input block.
If {{INPCTR}} is not zero. NXTNAM will look at the 15 bit
address in the last word of the entry. If {{INPCTR}+3} is
negativea. it is the oneYs complement of a 15 bit address
which is absolute. NXTNAM will place the one®s complement
of the contents of the Yth word of the entry in ENTPNT:

- {{INPCTR}+3} ENTPNT
If this address is positive- it is a program relocatable
address. NXTNAM will add the relative value in word 4 of
) the entry to the program relocation base and place the re-
(3 sult in ENTPNT:

<:] {INPCTR}+Y4 INPCTR

A jump is made to the exit from NXTNAM.
1.1b.13 Subroutines Used by and External to ENTPRO and EXTPRO
‘L. TABSCH is used to search the Loader Table for a name
to match the name in the input block entry

being processed.

2. ENTSTR is used to enter a name from the input block
entry being processed into the Loader Table.

3. EXSTOR is used to get address of next available
slot in External Table.

4. PRINT3 is used by ENTPRO to print an error indica-
tion when it encounters an entry point name
in the input block which matches an entry
point name in the Loader Table.

S. PRINTS is used by ENTPRO to print the entry point
name causing the error described in Y.
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STBASE

STBASE is declar

NAMES USED IN DO

CSaNUM
COUNTY
PGELGN
BASE
NOPAGE
CMNXIT
TEMP
ADDR
ENTSEC
OVSTR
OVCTR
EXTSTR
EXTCTR
CSASEC
MAXPGE
PRINTE
CSALIM
LNKSTR
LNKCTR
LNKEND
QINPUT
PARBAS
PROBAS
PARLIN

DATBAS -

PRODAT
DATLIM
PROCOM
comLIn
COMBAS
CORADR

is used to initialize most of the constants
in the constant table. The routine that
references STBASE is BRNCHL. STBASE 1is
entered by the following instruction:

OPCODE . ADDRESS ' REMARKS

JMP STBASE
ed as an external in the BRNCHl module.

CUMENTATION STORAGE POSITION IN CONSTANT
TABLE

e
25
109
23
130
139
Lu9
117
127
12y
125
118
?
128
129
51
3
112
113
114
10oc
131
3
132
e
120
S
121
Yy

i
119
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1.17-2 The constants are used és followsf

L. CSaNum is the number of sectors reserved for entry
external tables before command sequence start.

2. COUNTY is used to store the complement of the number
of pages.
3. PGELGN is the length of page with core flags.
4. BASE is the base address of the loader.
5. NOPAGE is the number of pages in unprotected core.
L. CMNXIT is used to set up exit parameters and to exit
program.
7. TEMP is used as a temporary storage location.
&. ADDR is used for the address of command sequence |
page. ‘
9. ENTSEC is the starting sector of ENT/EXT tables.
10. OVSTR word address of overflow table start.
1L. OVCTR point to next available location in overflow
table.
iE- EXTSTR word address of start of EXT table.
13. EXTCTR points to next available locatioﬁ in EXT
table.
4. (CSasEC starting sector of command sequence image-
15. MAXPGE maximum page number that can be used on mass
v memory . '
k. PRINTZ is used to print error messages and terminate
load. :
17. CSQLIM highest address of command sequence storage
+).
18. LNKSTR is the address of the link table.
19. LNKCTR is the next available location in the LINK
TABLE.
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20. LNKEND is the last address +1 in the LINK TABLE.

2l. QINPUT @ is stored here upon entering the loader.
Q@ input contains the core address of the
program bases.

22. PARBAS is address of the start partition to be
loaded.

23. PARLIM LWAD+) of last partition to be loaded.

24. DATBAS is the relocation base for data storage.

25. PROBAS is the relocation base for the program cur-

rently being loaded.

2b. PRODAT is non zero if_protected data is declared.
27. DATLIM is the highest address of data storage+l.
_ 2d. PROCOM is non zero if protected common is declared.
Qi} 29. COMLIM is the highest address of common storage+l.
30. COMBAS is the relocation base for common storage.
31. CORADR contains {%F7?2}+l. |

1.17.3 Entry to STBASE
Prior to entry to STBASE. QINPUT is set to the core address
of the first four sequential locations containing the base
address used by the loader to set limits.
1.17.4 Constants set by STBASE are set in the following manner:
Contents of the address in QINPUT =>PARBAS.
PARBAS+2 = PROBAS
PROBAS =(SqQLIM
Last address +1 of end of partition ==>PARLIM.

DATA BASE => DATBAS if not zero. If data base is zero it
is assigned within the partition.

(O
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LVLSTR is the start of allocatable core for level 0
LVLSTR = PRODAT
PRODAT == DATLIM
LVLSTR can be found in the core allocator table in SYSBUF.
If common is system common
COMMON BASE = PROCOM
PROCOM = COMBAS
TOP of part 0 =>COMLIM
If no system common is declared.
PARLIM = COMLIM
LOWEST unprotected location -1 => CORADR
CORADR => ADPAGE
{BASE OF LOADER - START OF UNPROTECTED} = 192 —3 NOPAGE.
NOPAGE = COUNTL ' '

If no pages are available a jump to PRINTZ is executed to
print an Ell and terminate the 1lpad.

0 = ADDR {address of command seduence pagel}
-COUNT1 = COUNTL
Initialization of core flags is done in the following way:
ADDR = NUMBER |
0 == REFER
REFER = MODIFY

This is done in a program loop to initialize the core flags
of all the pages in core {refer to 1.25.3}.

AA 3777
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BASE OF ENT/EXT TABLES = ENTSEC
CSANUM + ENTSEC =D CSQSEC
A check is made on mass memory to see if there is room for the
command sequence pages.
1.17.5 To exit from STBASE the following instruction is executed:
LABEL OPCODE ADDRESS REMARKS
JMP- CMNXITAI EXIT
J
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1.16.0 LNKENT ' .
LNKENT uses a return jump, to patch ‘all program externals and
a return jump to TABSCH to search the loader table for a mat-
ching transfer name. On return from TBSCH-. SWk is positive if
a match is found in the loader table. If SWbk is negative on
return from TABSCH an E13 is printed and the load terminates.
LNKENT stores the transfer address in the second word of com-
mand sequence.
1.18.1 NAMES USED IN DOCUMENTATION STORAGE POSITION IN CONSTANT
TABLE
XFRNAM e
XFRADR 135
PARBAS 131
SWUE 28
TABSCH 40
INPCTR 15
ENTPNT 13
PRINTZ 59
%:J 1.18.2 The constants are used in the following way:
1. XFRNAM is used for storage of a six character
transfer name. :
2. XFRADR is the transfer address of the name from the
last transfer block encountered.
3. PROBAS is the address of the start partition of the
load.
4. SUb is used as a switch indicator upon return
from TABSCH. SWb is positive if a match is
found. s
5. TABSCH address of TABSCH in LOAD.
L. INPCTR is used to address location of command se-
quence storage.
?. ENTPNT contains address associated with name in ENT
or EXT table.
8. PRINTZ is used to print error messages and terminate
> loading.
O ’
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External Subprograms Used by LNKENT.
PATCH A is used to patch all program externals.
TABSCH is used to search table for a matching trans-

1.18.3

AA 3777

fer name. If no entry is found an EL3 is
printed and the load terminates.

DISKWR "is used to store transfer address in the
second word of the command sequence.

Exit From LNKENT

The following instruction is used to exit LNKENT:

LABEL OPCODE ADDRESS REMARKS
JMP EXIT

Where EXIT is declared external. EXIT is in the LNKCR1
module.
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1.19.0 LNKCRL

LNKCRY is used to link the CREPL table to program externals.
The CREPL table is a table of core resident entry points in
PART 1. The first location of the entry point table contains
the number of sectors the table uses. The end of the table
and the end of the sector will be indicated by minus zero.

LNKCR1 uses TABSCH to search the entry point table for a
match with the CREPLl entry points. On return from TABSCHa
SWE is checked to see if a duplicate entry point was found.
If a duplicate entry point is found in the Loader entry point
table while loading the CREP1 table. the CREPL entry point is
ignored and no diagnostic is issued.

1.19.% NAMES USED IN DOCUMENTATION STORAGE POSITION IN CONSTANT

TABLE

CMNXIT 139

SAVEA 142

. MASINP | 107

« INPUT 147
® INPXCO 57
INPCTR 15

TEMP3 L4y

ENTPNT 13

TABSCH 40

Suk a8

NOTLNK 1k

1.29.2 The constants are used in the following way:

L. CMNXIT is used to exit from this program and to
store exit parameters.

2. SAVEA is used as a temporary storage location for
sector of CREP1l table.

3. MASINP contains logical unit for MDRIV. LNKCR1 sets
MASINP to saC2.
4. INPUT is used as an input buffer.
5. INPXCO contains the address of the input buffer.
L. INPCTR is used to address locations of command se-
A quence storage.
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7. TENMP3 is used as a temporary storage location for
the number of sectors in the CREPLl table.
8. ENTPNT contains address associated with name in
ENT or EXT tables.
9. TABSCH address of a jump to TABSCH.
10. SWk is used to indicate if a match is found on
return from TABSCH.
L1L. NOTLNK is a one if unpatched externals are found.

1.19.3 External Subprograms Used by LNKCR.

1.19.3.1 TABSCH is used to search entry point table for a
match. Prior to the return jump to TABSCH
the {A} register is set to the entry point-
value to be searched for.

- . 1.19.3.2 ENTSTR is used to store an entry in the HASH TABLE
—J or OVERFLOW TABLE.
1.19.3.3 PATCH is used to patch CREP1 table with externals.
1.19.3.4 UWRTOUT is used to write out pages to mass memory

if there are no unpatched externals.

1.19.3.5, MDRIV is used to read in a sector of CREP1l table
, from mass storage. MDRIV is referenced in
the subroutine READIN. .

.

1.19.4 1Internal Subroutines Used by LNKCRY
1.19.4.1 READIN is used to read a sector of the CREP1l table
into the input buffer. The last location +1

of the input buffer is set to a minus zero to
indicate the end of the sector.

1.19.5 Exit from LNKCRL

To exit from LNKCR) the following instruction is executed:

LABEL : OPCODE ADDRESS REMARKS
JMP=- CMNXITAHI

———
¢
O
g
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1.20.0 BLDCRI

This routine picks up the PART 0 external references to core
resident PART 1 programs and puts them in the external table.
A return jump is made to patch externals and squeezes entry
points together in the Entry table.

The CREP1l table is stored behind the command sequence on
the disk. LIBEDT will move the table to an appropriate place
on the disk and update the sector availability table.

1.20.1 NAMES USED IN DOCUMENTATION STORAGE LOCATION IN CONSTANT

TABLE
CSASEC 128
SECTOR 138
PARBAS 131
INPWRD 10
SECTEM 143
INPCTR 15
. TEMP3 14y
™ SWhk 28
N ENTPNT 13
TEMPL b
HSHADR 43
OVSTR ey
OVCTR 125
LGEPGE 110
MSDWCT 13y
STRSEC 133
HSHTBL 108
1.20.2 Constant storage is used as follows:
L. CSQCTR last address of program command sequence
storage +1.
2. SECTOR number of words in SECTOR.
3. PARBAS address of start of partition.
4. INPUWRD contains end of command sequence storage-.
5. SECTEM sector number of CREPl table storage on mass
memory . -
(:k b. INPCTR used to address location of command sequence

o storage.
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7. TEMP3 temporéry storage.
6. Sub is used as a counter.
9. ENTPNT contains address associated with name in ENT
or EXT table.
10. TEMPL used as temporary storage.
1L. HSHADR relative address of ENT or EXT on mass memory.
2. OVSTR word address of overflow table start.
13. OVCTR points to next available location in the over-
flow table.
4. LGEPGE largest command sequence page that has been
: stored into. :
15. MSDUCT number of words stored on mass memory.
P 1k. STRSEC starting sector of image on mass memory.
C
17. HSHTBL number of hash codes in hash table.

1.20.3 Entry to BLDCRL

BLDCRY is declered external to load and is entered by a @
word jump instruction.

LABEL OPCODE ADDRESS REMARKS
JMP BLDCRL

1.20.4 External Subprograms Used by BLDCR1

1.20.4.1 EXSTOR is used to store address of next available
g slot in the external table into HSHADR. The

counter for the External table is incremented
to the next position. EXSTOR is declared ex-
ternal in BIDCR1 and is entered by e return
jump. Upon entry to EXSTOR the A register
contains the address associated with the name
in the external table.

O
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PATCH is used to patch PART O externals. PATCH is
declaered as an external in BLDCR1 and is
entered by a return jump. Prior to entry to
PATCH all of the PART 0 external references
to core resident PART 1 programs are put in
the External table.

WRTOUT is used to write out ENTRY-EXTERNAL pages on
mass memory. A page must be modified before
it can be written on mass memory.

DISKUWR is used to write into crep table block.
Subroutines Used Internal to BLDCR1

SQUEEZ is used to squeeze entry points in the hash
table together. Entry points in the overflow
table are consecutive and do not need to be
squeezed. SAZBIT is called by SQUEEZ to
squeeze the bits in the bit table together.
SAUEEZ and SQZBIT are entered by return jumps.
$FFFF is written at the end of the entry table
to indicate the end of the table. SQUFEEZ
determines which page to write the CREP1 table
into. The first word of the CREP1 table con-
tains the number of sectors of the crep table
block.

~ MOVTBL is used to read a word by calling DISKRD and
write a word by calling DISKWR. The entry
points are stored consecutively from the hash
table.

Exit Procedure:
$EE is stored in second word of a two word jump at BLDXIT
and a return jump is made through $EE. <EE is a location in

the communications region used for return to the job pro-
cessor by the loader.
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PATCH

PATCH is used to patch externals referenced in programs being
loaded. Bit 15 of word zero indicates a relative or absolute
external. Bit 15 of word one is used to determine if the

external is patched.

EXAMPLE
ohe indicates relative — 0
one indicates patched — 1

LINK is the link address 3
of the external name.

NAMES USED IN DOCUMENTATION

EXTCTR
EXTSTR
SECTOR
TEMP3
EXTADR
INPXCO
INPCTR
ABRLSU
TABSCH
Sub
NOTLNK
LINK
ENTPNT
LINKL

EXT ABCDEF
15 ?
1 A B
1 C D
E F
LINK

STORAGE POSITION IN CONSTANT
TABLE

-
118
138
Luy
Ly3
57
15
q
4o
c2é
1k
1y
13
Loy
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1.21.2 Communications Region Used
ZERO A{s2d} = 0
MASKe {s$21l} = 8000
1.21.3 Usage of Constant Table is as Follows:
3. EXTCTR points to the next location in external table.
¢. EXTSTR word address of start of external table.
3. SECTOR number of words in a sector.
4. TEMP3 temporary location used as a counter.
5. EXTADR sector number of (CREPl table storage on mass
memory . ' :
b. INPXCO address of input buffer.
(ﬁ:} 7. INPCTR used to address location of command sequence
(:/ ‘ storage.
8. ABRLSU is used as an absolute or relative External
switch. :
9. TABSCH address of TABSCH routine.
10. Sub indicates external is patched.
11L. NOTLNK will be a one if unpatched externals are
found.
2. LINK contains address associated with name in
loader table.
13. ENTPNT contains address associated with name in ENT
or EXT table.
4. LINKY address of LINKl routine.
1.2k.4 Subprograms used by PATCH are:
1.21.4.1 DISKRD used to get a word from mass memory.
'<:D 1.22.4.2 DISKUR used to write a PATCH word on mass memory.
0\ .
L.2l.4.3 TABSCH used to search entry points for a match.

AA 3777 . PRINTED IN USA.




- 1 ' L4 ‘\ -
_ CONTROL DATA CORPORATION AJLu 197
Arden Hills Development DIVISION

DOCUMENT cLAss __LMS o ‘ PAGE NO.__ 10150

- PRODUCT NAME 1700 MSOS LSK chcml hystem
(~.} PRODUCT MODEL NO. MACHINE sgrigs 1700

1

1.21.4.4 LINKL If a match is found in TABSCH an RTJ- LINK1

is made to patch externals.  Upon return

from LINK) the YPATCHED® flag in word 2 of

the external table entry is set and the

patched word is written out by DISKWR. If

no match is found NOTLNK 1s set to a one.
1.21.5 PATCH is entered by a |
RTJ PATCH
to exit from PATCH

JMPwx  {PATCH}

If there are no externals in the External table upon entry to

PATCH a return is made to the calling program.
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TBSCHL

The TBSCHlL subroutine is used to search the Loader Table for
an entry containing a name to match a name supplied by the
calling program. The entry point name for TBSCHl is TABSCH.
Constant Table Storage Referenced by TBSCHL

NAMES USED IN DOCUMENTATION STORAGE POSITION IN CONSTANT

TABLE
SWb 28
AHOLD 13k
INPCTR L5
SCHXIT 39
HSHADR 43
TEMP us
ENTPNT 13

Constant Storage is used as follows:-

Y. AHOLD is used as temporary storage for the A regis-
ter during execution of the TABSCH subroutine.

2. INPCTR contains the first address of storage of
the name being searched for in the Loader
Table.

3. Sub is used as a counter for program execution
within a loop and also is set to indicate
if a8 match is found while searching the
loader table.

Y. SCHXIT is used to exit from program.

5. TEMP is a temporary location.

b. ENTPNT contains address associated with name in
entry or external table.

?. HSHADR is the relative address of a hash table entry.

Communication Region Constants Used by TBSCH1

CONSTANT LOCATION
LPMSK

$0000 se =

PRINTED) IN USA
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}.22.4 Entry to TBSCHL
Prior to entering TBSCHl. the location INPCTR is set to the
st word address of the sequential locations containing the

name being searched for in the Loader Table. Entry is made
to TBSCHl with the following instruction:

LABEL OPCODE ADDRESS REMARKS
RTJd- TABSCHAI
1.22.5 Searching Operation
Upon entry to the TBSCHl subroutine -

L. The location INPCTR contains the first word address
of some entry in the input block.

1.22.5.1 TBSCHl does a return jump to HASH to hash the entry point
name. The result of HASH gives the appropiate address of an
entry point name. On return from HASH a@ return jump is made
to BITCHK. BITCHK checks the bit table to see if an entry
has been made in that hash table position.

/'\\
‘
L

If the name from the input block entry does not match any
name in the loader table. the location SWL is set to -0-
and a transfer is made to the exit from TBSCHL.

The location HAHADR contains the base address of the loader
table and SWb is used as an index counter in searching the
loader table. Initially. upon entry to TBSCHl. the location
SWb is cleared to zero. TBSCHY will compare bits 0-14 of
the first 3 words of each entry of the LOADER TABLE with
bits 0-14 of the first 3 words of the entry from the INPUT
BLOCK {as the result of indexing through the tablel} as
follows:

{{INPCTR}?} is compared with {{HSHADR}+SUWLZ}}
{{INPCTR}+1} is compared with {{HSHADR}+{SWL}+1}
{{INPCTR}+2} is compared with {{HSHADR}+{SWL}+2}
If a comparison is made between the name in a LOADER Table
entry and the given name. a jump is made to the exit from
TBSCHl. Upon exit from TBSCHl the address obtained by the
> addition

-

{HSHADR}+{SUL}

AA 3777 . * PRINTIT) IN USA,
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l.22.b

is the lst core location of the LOADER Table entry with
the matching name.

Each time a comparison test with a LOADER Table entry fails,
the value in SWbk is increased in order to access the next
Loader Table entry:

Exit from TBSCHL

Exit from the TBSCHl subroutine is made with the following
instruction:

LABEL OPCODE ADDRESS REMARKS

1.22.7
]-’.EE.?.]J

}.22.7.2

1.22.7.3

AA 3177

JMpP- SCHXITAI
Subprograms external to TABSCH:
HASH used to hash entry or external name.

BITCHK used to check bit table to see if there is
an entry for that position in the Hash Table.

DISKRD is used to get a word from mass memory.

These subprograms are entered by executing the following
instruction:

RTJ NAME

To exit from these routines the following instruction is
executed: -

JMP {NAME >

PRINTED IN USA
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AA 317

HASH

This routine hashes the ASCII characters of an entry point
or external name and computes the address in the hash tables..
To get the hash code for an entry the ASCII characters are
added together and the sum is divided by the number of pos-
sible entries in the hash table. The remainder is the Hash
code. :

For each entry in the hash table five words are used. The
hash code is multiplied by § to find the address of the entry
in the hash table. The hash table is 15 pages in length and
the overflow table is 10 pages in length. There are 57k pos-
sible entries in the hash table.

EXAMPLE OF ENTRY IN HASH TABLE.

0 A B ENT ABCDEF
1 C D
c E F
3 ADDRESS

PTR is equal to $FFFF if it is the
Yy PTR last entry in the series of entry
points with the same hash code.

The overflow table is used in the same manner as the hash table

when the hash entry for that hash code is full. UWhen it is
necessary to make an entry in the overflow table. the pointer
{PTR} is set to point to that entry. This links the entry
points with the same hash code together.

PRINTID IN USA
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EXAMPLE OF USE OF OVERFLOW TABEL.
HASH TABLE ENT ABCDEF
' ENT CDABEF
ENT EFABCD
0 A B
L C D
e £ a OVERFLOW TABLE
3 ADDRESS
y PTR points to S C D
5 A B
b E F
5 ADDRESS
PTR
Filled with another
entry point with dif-
ferent hash code
o
E Fo<
A B
C D
VAL UE
PTR PTR is equal
$FFFF

PRINTED IN USA.
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1.23.4
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ENTRY POINT NAME: HASH

This program is used by TBSCHL and is declared external.
HASH is entered by a RTJ HASH.

Constant table storage referenced by HASH

NAMES USED IN DOCUMENTATION

HASHCD
Sk
INPCTR
TEMP
HSHADR
HSHTBL

TABLE

4y
28
15
45
43
108

Communications region used:

LPMSK{2} = O

FIVE{s43} 5

ZERO{s2a2} 0

]

Constant storage is used as follows:

L. HASHCD
2. SuUbk
3. INPCTR
Y. TEMP
5. HSHADR
b. HSHTBL

Exit from HASH

LABEL

contains hash code of ENT or EXT being
hashed.

is used as a counter.

is used to address location of command
quence storage.

first of 5 temporary storage locations
by hash routine.

relétive address of ENT or EXT on mass

STORAGE POSITION IN CONSTANT

se-

used

memory .

is the number of hash codes in hash table.

OPCODE ADDRESS REMARKS

JMpP {HASH}

PRINTED IN USA
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1.24.0 TBSTRL
The TBSTR1 routine is used to store an entry point name and
its address into the entry point table or an external name
and its link address into the external table.
1.24.)1 Constant Table Storage Referenced by TBSTRL.
NAMES USED IN DOCUMENTATION STORAGE POSITION IN CONSTANT
TABLE
EXTSTR 118
OVCTR 125
HSHADR 43
TEMP us
EXTCTR ?
HASHCD by
PRINTZ 59
INPCTR 15
ENTPNT 13
Suk 24
i

%:)f 1.24.2 Constant table storage is used as follouws:

1. ENTPNT contains the absolute core address associ-
ated with the name to be stored in the
Loader Table.

2. SUuk is used for loop control as a counter.
3. EXTSTR word address of start of external table.
4. OVCTR points to next available location in over-

flow table.

5. HSHADR starting address available slot in entry
point table. .

L. TEMP temporary location.

7. EXTCTR points to next available location in exter-
nal table.

6. HASHCD hash code of entry or external.

9. PRINTZ used to print error message.

AA 3777 ’ PRINTED IN USA.
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1.24.3 Entry to TBSTR]

Prior to entering TBSTR1l. the location INPCTR is set to the
lst word address of the sequential locations containing the
name to be recorded in the LOADER Teble. Entry is made to
TBSTR1 with the following instruction:

LABEL OPCODE ADDRESS REMARKS
RTdJ- TABSTRAI

1.24.4 Table Store Operation
Upon entry to TBSTR1l =

1. The location INPCTR contains the first word add-
ress of the name for the entry to be made in the
Loader Table.

2. The location ENTPNT contalns the address for this
name.

(r™7 The TBSTR1 subroutine will first make sure that by adding
another entry to the Loader Table. there will be no overflow
of the loader table. Overflow of the loader table will
result if - that hash table entry and the overflow table are
full. If this condition should arise. a jump will be made
to the PRINTZ error routine where an error indication of EZ
is printed. Loading is then terminated.

C

The address for the name is placed in the fourth word of the
entry as follows:

{ENTPNT} —> {VALUEZ} if-{SUL} =0
a return jump is then made to the routine STORE.

The 9Ypointer? is placed in the last word of each new entry as
follows:

{$FFFF} —> {VALUE?}

and a return jump is then made to the routine STORE.

AA 3777 . PRINTED IN USA
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1.24.5 Internal Subroutines Used by TBSTRL.
1.24.5.1 STORE is used to write a word. This routine is
entered by an
RTdJea STORE
To exit from STORE:
JMPea {STORE?}
STORE is referenced by STRENT.
L.24.5.2 STRENT This routine gets the hash address of the
ENT name and stores it in the appropriate
table. A $FFFF is stored in the pointer
word for the entry point. This routine is
entered by
RTdJw STRENT
{“7? To exit this routine:
<:) : JMPw {STRENTZ}
1.24.5.3 EXSTOR EXSTOR stores the external name and link

address in the next available slot in the
external table and increments the external
table counter. EXSTOR is also an entry
point. EXSTOR is declared as an external
in the BLDCRY module. EXSTOR is entered by

RTJ EXSTOR
to exit:
JMP {EXSTOR?Z}
L.24.5.4 BITCHK BITCHK is an entry point in TBSTR1 and is
entered by an
RTJ BITCHK
to exit:
JMP {BITCHK?Z}

AA 31T7 PRINTED IN USA
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1.24.6

AA 3777

The hash code is divided by 1L to find the
word and bit position. If the bit is a one
it indicates an entry in that position in
the Hash table.

Exit from TBSTR)

Following a loader table entry. exit is made from TBSTR1 with
the following instruction:

LABEL OPCODE ADDRESS REMARKS

JMPw {ENTSTRZ}
If overflow of Loader Table would have occurred as a result
of the Loader Table entry. exit is made from the TBSTR1 rou-
tine with the following instruction:
LABEL 0PCODE ADDRES S REMARKS

JMP- ' PRINTZ2.1I

PRINTID IN USA
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L.25.2

b.25.3

AA 3TTT

1. To get a word
ON ENTRY: {AY} register = execution address of word refer-
enced
{2} Register saved
RTJ DISKRD

NUM 58000 or O 48000 indicates ENT-EXT PAGE
reference,

ON EXIT: <{A} Register = Word reference 0O
{2} Register is restored

2. To store a word

ON ENTRY: {A} register = execution address of word referenced
{2} register saved

RTJ DISKUR
ADC VALUE value to be stored
NUM $8000 or O
ON EXIT: {Q)} Register restored
Entry Points:
DISKRD - get a word.
DISKWR - store a word.
WRTOUT - write out all pages that have been changed.

PAGE in Core

HAS BEEN MODIFIED 194
These page flags
are initialized
in the STBASE NO. OF TIMES REFERENCED 193
module.
I PAGE NUMBER 192
* PRINTED IN USA
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I =0 1if CSa
I =1 if ENT/EXT
1.25.4 MDRIV is used to write out the pages onto mass memory. Pages
are only written on mass memory when used or modified. MDRIV
is declared external to PAGE. When all the pages in core are
used the pege referenced the fewest number of times is written
out to mass memory. After externals are patched by the LNKENT-
LNKCRYL~ and LNKCRP functions the pages that have been modified
are written out in order on mass memory.
1.25.5 NAMES USED IN DOCUMENTATION STORAGE POSITION IN CONSTANT
TABLE
PAGLGN 109
PAGE lee
MASINP 107
LGEPGE 110
PARBAS 131
NOPAGE 130
ADDR 117
CORADR 119
MAXPGE 129
CSASEC 128
ENTSEC 127
PRINTZ 59
1.25.5 C(Communications Region Used
H1O0{s27} = 510
NZERO{sL2} = SFFFF
LPMSK{2} = 0O
ZERO{%22} = 0O
ONEBIT{%$23} = 1L
1.25.7 C(Constant Storagé is Used as Follows:
. PAGLGN is the length of a page with core flags.
2. PAGE length of page on mass memory. must be a
multiple of 9b.
3. MASINP contains logical unit for MDRIV.
AA 3777 ) PRINTED: IN USA
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Y. LGEPGE largést CSQ@ page that has been stored into.
5. PARBAS address of start partition.
L. NOPAGE number of pages in unprotected core.
?. ADDR is used as an address constant.
6. CORADR contains {sF7?3}+1l.
9. MAXPGE maximum page number that can be used on mass
' memory .
0. CSASEC starting sector of CSQ image.
1. ENTSEC starting sector of ENT/EXT tables.
lEf PRINTZ used to print error messages.

1.25.8
1'/ "%9

1.25.9

1.25.10
(O

AA 3777

Entry to PAGE

PAGE is entered by a

LABEL OPCODE ADDRESS REMARKS
RTJ DISKRD
ar
RTY DISKUWR

where DISKRD and DISKWR are externals to the caliing program.

To exit from this routine a

LABEL OPCODE ADDRESS REMARKS

JMP ™ {DISKRD}
is executed.

0Other constants and flags used by the PAGE program are:

RUFLAG 0 if read
1L if write
PGFLAG storage for ENT-EXT/CSQ@ FLAG.
| WORD word address within a page.

PRINTED IN USA
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PAGENO page humber being sought.
LSTPGE page last referenced.
MINREF counter for page used the feuwest times.
MAXREF counter for page used the most times.
MINBAS core address of page used fewest times.
ADPAGE core address of page to be referenced.

1.25.11 Possible Errors in PAGE.
Ee
Ele

These errors are printed in PRINT2 and loading terminates.

PRINTED IN USA
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PARTL LOADER FLOWCHART INDEX

ROUTINE PAGE NO. IN MODULE COORDINATES
LOADL 1 AL

PRINTZ 1 AY
BRNC H1 ! Al

RBLOAD 2 Al

CMNXIT 2 BY

LNKCRP 3 AL

MAPS y Al

PRNEXT b Al
LIDRVI

IDRIV 1 AL
LCDRV

CDRIV L AL
LMDRVL

MDRIV 1 AL
LLDRVI .

LDRIY 1 AL
ADJOF1 1 AL
CNVERTY, 1 Al
LSTOTL

PRINT3 1 AL

STOP 1 A2

PRINTY 1 A3

PRINTS 1 AS

PRINTE 2 Al
LINK1L ! AL

LNKCK 3 AL
LOADRY 1 AL

NXTBLK 1 B2
NAMPRL 1 AL

PRNNAM q AL

SIGNCK 10 AY

PRINTED IN USA.




COMTROL DATA CORPORATION Aua v larl

Arden Hills Development DIVISION
i 001638
DOCUMENT CLASS___LM3 , PAGE NO. —
’ PRODUCT NAME 1700 NSO0S bLSK Special System
'} PRODUCT MODEL NO. MACHINE SERIES 1700
ROUTINE PAGE NO-. IN MODULE COORDINATES
RBDBZ1
BZSPRO 1 AL
RBDPRO 1 AR
NXTWRD a Al
ADJUST 9 Al
STRLNK 11 AL
ENTEXD
ENTPRO 1 Al
EXTPRO 2 Al
NXTNAM c Ag
XFRPR1 i Al
STBASE 1 AL
STORE 4 AL
LNKENT L Al
( 3 LNKCRY 1 AL
C READIN 2 A3
BLDCRL 1 Al
SQUEEZ 3 Al
SQZBIT I Al
MOVTBL b AL
PATCH 1 Al A
TBSCHL 1 Al
GET c - AY
HASH 1 Al
TBSTRL
ENTSTR 1 Al
STRENT 2 Al
EXSTOR 3 Al
STORE 3 A3
BITCHK Y AL
PAGE
) DISKRD 1 AL
i \ DISKUR 1 Ac
C\ . FNDSEC 10 Al

ol WRTOUT 11 AL -

AA 3777 PRINTED IN USA.
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