











































































































32

MONARCH CONTROL SUPPLEMENTARY ACTION ROUTINES (cont.)

SLABEL

»oecwn

TABEL]
Process label request

@m

Read next control message
from typewriter.

|

( Succemful I*IHWDN._—.-V

Yes

<

SLABELY

queol file mwh@m——.(

Yes

@

Corresponding physical
file magnetic tape?

Yeos

» w Cc »w

TYem

Type "ABNORMAL
CONDITION, MT,
OR DF, 'LABEL'
MSG REFUSED"

Store unit ond
channel assignments

Convert UAT
entry to EOM

i

S SETLF

:" Set file description
table

S MAGTP

V]

] Write |abel record

R

sical unit
mmﬂcunpo? ho @
Yeos

@ SROMSGR

b

Read next control messoge
for current assigned
control input medium




MONARCH CONTROL SUPPLEMENTARY ACTION ROUTINES (cont.)

@mlmuo, B, orx2? Y Yo uccestul write?
Yes
SETLF orma
Set file description table ’

—\ Yes label D\ Yes Store QCW,  at QFW, .,
requested _6 quested lobel 'SYSEND' )Y oo
G“"' | lobel requested? ) QFW, , QCW,

No No .

@)

meCw

ve

s QFMR 3 QFMR
U
8| (42,,,.\n label’) s Rewind D
r on BO/BI

S —

Successful write? u
8 Read a D entry
R

NEXTWD — LASTWD
QCWD ~ NEXTWD

i S TYPM
Does this D entry match U —
vested label B Type
TQT p| 'DUPLICATE LABEL'

ﬂ’@; D entry 'SYSEND'?

Yes
$BTLDX $LD12X

Set EOM at file Set EOM at file
description toble description toble
from parometer (L) from (L)

s MAGTP s MTYIQ

V| Write relocatoble/ } | Puneh relocatable

R absolute bootstrap on M bootstrap on specified
specified mognetic tape poper tape

)
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MONARCH CONTROL SUPPLEMENTARY ACTION ROUTINES (cont.)

SETLF

?

e CW»

QEMR
Position D ot LASTWD

“'QCW. os addres
of requested labe!

m»eCwn

QFMR

Write requested
label in D

mewCwn

QFMR

Write 'SYSEND' ot
NEXTWD ond close D

(ub.l level equals | o @N’
Yes

s SETID

;’ Fetch ID ond store

R text ot TID
s TYPM
§ [ype 'lUEGAL LEVEL
2 [FOR LaReL:

&

@ BADFIL

xS Cwv

TYPM
Type 'ILLEGAL

LOGICAL FILE
FOR DF LABEL'

Ervor
retumn fo
LABEL]



MONARCH CONTROL SUPPLEMENTARY ACTION ROUTINES (cont.)

$WEOF

Cmm =

900 series
No
‘ Paper tope unit wa——— Set file description table
Yes
PADCH
Set up EOM for H MAGTP
porometer (L) l.J Write EOF on specified
R mognetic tape

Write special EOF mark
(17170000g) on specified

poper tape punch (used
by FORTRAN compiled

progrom output on paper
tape). Exit to

DMSG!
.
@ SREWIND

Logical file requested No Set EOM from (L) porometer
for rewind? at file description table

Yei ‘
Nof" Logical file assigned Physical unit a No
to netic tape? magnetic tape?
Yes Yes
“Convert UAT entry
ond store at
file description table -
S MAGTP
': Rewind the specified
Logical file cquol 30, \ No tape unit
BL X1, X2, or S? / 1
Yeos
Set logical file number ot i
file description table
v U | Type 'OF LOGICAL
B [erwine the logical file B | FILE NOT SPECIFIED
RI1E !

/ Exit to
SROMSG
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MONARCH CONTROL SUPPLEME NﬁRY ACTION ROUTINES (cont.)

$POSN
s —
Ul Feteh D ond
L store ot TID
s &
V]
B | Procem position request

Exit to Yoo No
Succemsful p-mmlnga—/—d

L ="

TYPM
Type 'UNSUCCESSFUL
SEARCH, 'POSITION'
MSG NOT COMPLIED
WITH'

$POSN2

Gysleol unit lpoelﬂod

Yes

Convert EOM form | No
1o UAT format - ( Magnatic tope? ) -

Save QSYSTP ond set
Bl indicator ot QSYSTP

&




MONARCH CONTROL SUPPLEMENTARY ACTION ROUTINES (cont.)

Reploce UAT entry's chon- Merge address of QTAPE
rel bits with Bl Indicarer [0 (" Lodleslonit e, )] with UAT ontry's unit
and address of QDISK ond chonnel
@;
Save QSYSTP ond
sot newly formed
volue at QSYSTP
@ R
v
N Search for ID
R stored at TID
Restore QSYSTP
Error

I'd . . \ No
Yo Successful search? — return to
POSN:

i
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MONARCH CONTROL SUPPLEMENTARY ACTION ROUTINES (cont.)

@P,m

$BKREC

Set count . Set count Compliment record

lorge positive lorge negetive count ond save
Set EOM ot file

. description teble

—

$SKREC

Set EOM ot file
- Y

T

i

KF2 s
s MAGTP N wﬁ:“' of
u Space number of ! R | Yo EOF mork
B records or to :
R|  EOF mark i
)
© i &
BKFS End of reel? )
ye T
( Lood point? ~LOAD POINT® [
no no
' BKF6 ‘-C End of file? )
yes
C End of reel? )—— I{‘:D OF reEL* ™ "" BKF?
no Type
*EOF ENCOUNTERED"
Y BKF3
End of Aile? )—c—’" Reduce file count

Required number of
files skipped?

L

Backflle operation?

*yn

Space over

EOF mark




SIDIS SCIENTIFIC DATA SYSTEMS

SDS PROGRAM LIBRARY
PROGRAM DESCRIPTION
042008 (200 Series

Catalog Nos. 642023 (9300

IDENTIFICATION: TRANSFER TO MONARCH CONTROL (TFMONRCH)

PURPOSE: a. To provide an external label definition (SQENDMN) of one plus
the last memory location used by the complex of MONARCH Mon-
itor subroutines, and such that the external definition will not be
inadvertently deleted or rendered inaccurate by insertions, dele-
tions, or changes of any of the subroutines comprising the MON -
ARCH Monitor complex.

b. Toprovidea transfer instruction to the initial entry point (SRDMSG)
of the MONARCH Control Routine.

ACTION: When the MONARCH Loader loads the MONARCH Monitor complex,
this routine is the last to be loaded and the transfer address in the End:
Record of TFMONRCH causes the loader to transfer control to
TFMONRCH. TFMONRCH, in turn, transfers control to the entry
point of the MONARCH Control Routine (SRDMSG). This is the only
subroutine in the MONARCH Monitor complex that can have an End
Record with a transfer address.

CALLING

SEQUENCE: Normal MONARCH Loader action when an End Record with a fransfer
address is encountered.

PROGRAMMING

CONVENTIONS: Relocatable subroutine. End Record has transfer address. No PRO-
GRAMMED OPERATORS used and no registers are used.

MEMORY

REQUIREMENTS: Two (2) memory locations.

SUBROUTINES

USED: None.

COMMENTS: This subroutine must be (physically) the last subroutine on the system

tape which is in the scope of the level 1 MONARCH ID Record whose
ID is "MONITOR". It is the only "MONITOR" subroutine whose po-
sition, in the scope of that level 1 MONARCH ID Record, is fixed.
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SIDIS SCIENTIFIC DATA SYSTEMS

SDS PROGRAM LIBRARY
PROGRAM DESCRIPTION

Page 1 of Catalog No.
IDENTIFICATION: 900 Series RAD MONARCH GENERATOR (SYSGEN)
CONFIGURATION: Any SDS 900 Series computer with:

8K or more core memory
magnetic tape unit on W buffer
9367 RAD
console typewriter or line printer
PROGRAMMED
OPERATORS: None
STORAGE: Requires 767 locations, including constants and a 256-word input buffer
TIMING: N/A
USE: SYSGEN is a MONARCH system routine, and is called by a ASYSGEN
message. SYSGEN uses resident 1/O handlers and overlays MONARCH,
beginning with LDIOSR, in a manner similar to the UPDATE routine.

The generation of a RAD MONARCH system is accomplished in two steps:

1. The Tape MONARCH system is converted to a RAD MONARCH system by
an UPDATE operation (unnecessary when beginning from a tape — situ-
ated RAD MONARCH system).

2. The resultant NST (New System Tape) is input to a SYSGEN operation
that copies the RAD MONARCH system onto the RAD.

The SYSGEN operation is accomplished by first bootstrapping the RAD

MONARCH tape, and issuing the following control messages:

AASSIGN S = MTO, X1 = DFue, SO = X
ASYSGEN n

This sequence of messages results in the system being read from magnetic tape 0

on channel A, and being written on RAD unit "u" on channel "c¢", beginning

with sector 0. n is the number of RAD sectors to be allocated to RAD MON-

ARCH and its files. A "directory" of level 1 (A1) files is maintained from

sector n downward.
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USE:
(cont.)

METHOD:

The original level records are output on SO (LP or TY)

Example:

AASSIGN S =MTO, X1 =DFlY, SO =LP
ASYSGEN 4095.

The X2 and X1 files are then begun following the S and D files.

Level 1 identifiers are discarded from the output (X1) file during SYSGEN;
level 2 records are abbreviated to the first four words.

When the end of the Old System Tape (OST) is reached, the S and D files
are closed, the OST is rewound, and control is returned to MONARCH.

SYSGEN uses the resident RAD package in performing all RAD 1/O operations.

The design and operation of SYSGEN is similar to that of UPDATE, except
that no editing capability is provided. That is, the complete Old System
Tape is copied onto the RAD without modification.

SYSGEN consists of two separate programs:

SYSGEN 1: a RAD bootstrap
SYSGEN 2: performs the SYSGEN operation

SYSGEN 2 performs the following steps:

1. Initializes the RAD EOM/SKS table in the File Management Routine to
correspond to the unit and channel assignment specified in QSYST

(UAT(X1)).
2. Initializes the UAT entries utilized during SYSGEN.

3. Initializes the file pointers maintained within the File Management
Routine.

4, Writes SYSGEN 1 (the RAD Bootstrap) onto RAD sectors O through 2, to
permit subsequent bootstrap of the system from the RAD.

5. Rewinds the Old System Tape and bypasses the tape bootstrap.

6. Copies the OST records to the RAD, beginning with sector 3. During the
process, Al records are discarded, but their labels are entered into a
Directory file that is maintained at the end of the RAD, as allocated by
the SYSGEN message. Each such entry is three words in iength, and in-
cludes the RAD (word) address at which the so-labeled file begins.

- A2 records are abbreviated to the first four words. ‘Blocking sentinels are re-

moved.
41
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When the end of the OST is reached, the S and D files are closed, the OST
is rewound, and control is returned to the MO NARCH.

SYSGEN uses the resident File Management Routine in performing all RAD
I/O operations.



900 SERIES RAD MONARCH GENERATOR (SYSGEN)

SYSGEN

Initialize RAD /O table

Initialize UAT entries for
- $, X1, SO

Initialize RAD file

pointers ‘

Output RAD bootstrop
to RAD (Sectors 0-2)

Rewind OST.
Byposs bootstrap.
Open 3

Read OST.

C End of file? )1'—‘—-- Output memage. HALT

Output label and current
X1 oddress to D

—0O

Remove blecking sentinel

OST = Old System Tape

S = RAD System File

D = RAD Directory File

SO = List Output

Abbreviate to first 4 words]
Copy record to §

C Lobel = 'SYSEND'? )N'——G

Yes

Close S, D.

Initiolize RAD file pointers.
ind OST,
ign S to RAD

o
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SIDlS SCIENTIFIC DATA SYSTEMS

SDS PROGRAM LIBRARY

| PROGRAM DESCRIPTION 04210D

Catalog No. 5900 Series onlz!

| IDENTIFICATION: RAD MONARCH LOADER ($QSYLDR)

PURPOSE: To load standard system routines from the MONARCH system and to load user
programs from cards, magnetic tape, paper tape or RAD (see Section 3 of
' the MONARCH Reference Manual for a detailed description of the functional
capabilities of this routine).

ACTION: Loads binary object programs from the medium specified until an End Record
with a transfer address is encountered. At this point, if there are unsatisfied
external label or PROGRAMMED OPERATOR references, the loader will
search the MONARCH Library for subroutines which contain external defini-
tions that satisfy one or more of the references. Library subroutines that sat-
isfy these references are then loaded (see Section 3 of the MONARCH Ref-
erence Manual for a detailed description of the operations performed by this

routine).
CALLING
SEQUENCE: BRM  QSYLDR
with the initial load relocation bias in the A Register and the loader option
switches in the B Register and:
($QETBL) = address of last entry in loader's symbol table.
($QSYSIN) = unit, channel, and 1/O subroutine addresses for binary
| input medium. This information is in UAT format.
($QSYSTP) = unit, channel, and 1/O subroutine addresses for the magnetic
. tape containing the library subroutines. This information is in
| UAT format, |
PROGRAMMING

CONVENTIONS:  The loader is assembled as a relocatable subroutine with a transfer address in
the End Record. The loader is written in a subset of the SYMBOL language,
and contains no external references or definitions and no internal PRO-
GRAMMED OPERATORS. However, in order to facilitate communication
with the loader, it is assembled with its symbol table containing external
label definition entries for those entry points and parameters which need to
be accessible to other programs.

t
} Except when the RAD unit is specified. In this case, the channel field contains the logical file
number,
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PROGRAMMING
CONVENTIONS:
(cont.)

MEMORY
REQUIREMENTS:

SUBROUTINES
USED:

The loader is assembled (using either SYMBOL or META-SYMBOL) together
with the following subroutines:

]o

3.

The search subroutine ($QSRCH). This subroutine is used by the loader
and the MONARCH Monitor routines to locate files on magnetic tape or
RAD. Specifically, it is used by the loader to locate the MONARCH
Library on a MONARCH system,

The Monitor Bootstrap ($QBOOT). This subroutine is used by the MON-
ARCH Control Routine and the various MONARCH system routines to in-
itiate reloading of the MONARCH system tape (see Section 2 of the
MONARCH Reference Manual).

The four input subroutines ($QCARD, $QTAPE, $QPAPER and $QDISK) I
used by the loader to read binary records. Bits 9 through 23 of QSYSIN
must contain the address of one of these subroutines when control is re-
linquished to the loader. Bits 9 through 23 of QSYSTP must contain the
value of QTAPE when control is relinquished to the loader. These are

the only input subroutines referenced by the loader,

The dump routine ($QDUMP). This routine may be referred to by MON-

ARCH routines or by a user to dump memory in octal with zero suppression.

The RAD File Management Routine (see QFMR writeup on page 58).

The loader's symbol table will initially contain external definition entries for
the entry points of each of the subroutines described in 1 through 5 above.
In addition, the symbol table will contain external definition entries for:

1.

All MONARCH Unit Assignment Table (UAT) and 900 Series Business
Assignment Table (BAT) entries. (Refer to the MONARCH Reference
Manual, Appendix A.)

The Processor Error Switch (QPESW).
The initial entry point to the loader (QSYLDR).
The entry point to the RAD File Management Routine (QFMR).

Approximately 3430g or 181614 memory locations (includes the subroutines
described in Calling Sequence above).

QSRCH, QCARD, QTAPE, QPAPER, QDISK, QFMR, RDISC/WDISC.
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SYMBOL TABLE ITEMS AND INTERNAL
FORMAT OF REFERENCE AND DEFINITION ITEMS

Each item consists of 3 words:

f

Symbol
1-8 Chars.

Value Word
(900 Series)

Value Word |
(9300) |

-

St it e

Internal POP
Definition
(900 Series only)

Common or
Program Length

External Label
Reference

1 Char. 1C 1C 1C
(6) (6) (6) (6)
0 23
1 C 1C 1C 1 C
(6) (6) (6) (6)
0 23
1 1 @ | 1 o 1
i;;’; Ulsfzdm:oé):lsp B % Symbol value or address of last reference
@ © o[ (15)
0 12 67 8 9 23
L\ 1 i A i
f;’:e- 00 M| 00 }B}O Symbol value of address of last reference
(2 1 2 J(] (2 JOKLH (15)
0 12 3 4 5 67 829 23
the third word of each item is an instance of one of the following:
A1 i L 1 1 1
Sub- POP Sequence No. |/ Actual, effective, origin of POP subroutine
type P
00 (6) ] (15)
0 12 7829 23
® ] -
A | I 1 I B | 3
St;:;; Not Used B|C Length of program or common block (L)
00jo 0 (15)
0 12 67 89 23
0
e 1 - [ A 1 1
Sub- L . .
Not Used Address of data word containing last reference
type P
01]0 0 (15)
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External Label
Definition

Labeled
Common
Reference*

External POP
Reference
(900 Series only)

External POP
Reference

(900 Series only)

Notes: @

©,
®

9300 M subfield = 1 if multiple definition.

Items whose subtype is 00 are not entered in the table.

@ | B and C fields of subtype 00 items: B = 1if L is length of a program
C=1ifL is length of a labeled common block.

@* Treated as illegal input by the MONARCH Loader.

'l 1 1 .
Sub- L
type /P Value of label
1 010 olo (15)
0 12 7889 =
1
2 L R \ . .
Sub- L -
type /P Address of data word containing last reference
11} 0—————0 1}0 (15)
0o 12 789 7
e
Sub-| Actual 6-Bit l/ Not veed
type | Operation Code P ot use
01 (6) 1] o .
0 12 78 9 >
: - N . . . |
Sub-| Actual 6-Bit L ) o .
' f;pe Op:r:?ion Cnl‘)de /r’ Actual, effective, origin of POP subroutine
0 12 7 89 >

For 900 Series Computers, L/P =0 if Label item, and 1 if POP item whose subtype
is 01 or'10. For 9300 Computers, L/P=0.

For 900 Series Computers only, POP items whose subtype is 11 are not entered in the table. The
origin of the POP subroutine is stored in the address field of the actual POP transfer table entry,
at X + 100g, when a POP definition is encountered. The actual 6-bit POP address (X) replaces
the sequence number when the item is inserted in the symbol table.

Zero is stored in the address field of the actual POP transfer table entry (X + 100g) when a POP
reference item is inserted in the symbol table. The actual operation code replaces the sequence

number,

The actual é-bit POP operation code is also stored in the instruction-code field of the POP trans-
fer table entry, whose address is obtained by adding 1008 to the sequence number.
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GLOSSARY OF ABBREVIATIONS AND SYMBOLS (MONARCH LOADER)

a-=>b b replaces the contents of a

(x) Contents of memory location x

R Current binary record

L Current record from MONARCH Library

POP Programmed OPerator’

LIB Library mode switch

(o)x Bit x of contents of memory location a

(a)x_y Bits x through y of contents of memory location a
NRS Number of external references satisfied less 2
ETBL "End" of Loader's Symbol Table

POPCTR Number of POP definitions - 1'

DCTR Number of multiple external label de{:inifionst
PDCTR Number of multiple external POP definii’ionst
RCTR Number of multiple external label referencest
PRCTR Number of multiple external POP references'r
LOADM Load mode switch

PRGTST Purge test switch

LOC Location of load address for current data word or location

of effective address from value word

A A Register

B B Register

C Current label or POP'item from R

X Label or POP'item from symbo| table with same "name" as C

X2 X Register

tApplies to 900 Series Computers only



MONARCH LOADER

$QSYSLDR

LOADER

LOADIN

Initiclize QSYSIN and QSYBTP to
correspond with system input medium

!

BIAS =— load relocation bias in A Reglster
FLAG=+ loader options in B Register

I Initialize control switches ]

)—

STRT, LOOP

) {
) |
S . READ
u
] Read next record (R)
R .
S LOAD
U
B | Procesm verified record (R)
R

!

Ne 7~ : N\
——{__ 15 R an End Record with a transfer addren? )

yes

JISIRR

% unsatistied Label or
Series POP references?

)

Yes

*STOP*
Uneatisfied

&)

1

W CWn

SEARCH
Position system tape at library

ISIRD

1
multiple defined extemal
Is or 900 Series POPs?

)

Computer?

9300

900 Series

*STOP*

Multiple
Definitions

A |

Set LIB on

!

BIAS—=- (SEQNR), where (SEQNR)=
(BIAS) for last program loaded +

length of that program

LDAPCT

Set BRU opcodes (01g) in any POP Table locations
(l.)l(l)a thry °l778) for which POPs were defined

NOTE l

Control goes to program(s)
ust loaded at tronsfer ad+
Erou given in End Record

EXITL2

()

(FLAG), = 1?7 e

(FLAG)n =17?

Compleied

EXlT

owCwn

TYPSYM

Type loader's symbol table

49




50

MONARCH LOADER (cont.)

QsysTe

Read 1 record from |ibrary (L)

k]

mBCWn

v MONARCH Iibrary
(s Lo level 1 MONARCH 1D mad?)—l@-------- wron detected

No
' .\ _No

End of

(1 La level 2 MONARCH ID recond? )
'Yn

Any unsatisfled Lobel or
900 Series POP references?

T Yes

Save parameter values required for

il (PDCTR) for 900 Sorles only |

Set LOADM and PRGTST

%.?,S.N

Read | record (R) from loader
Input medium

meCwn

—-§ No

Is word count in R <317

Dan®),

Y
s R o MONARCH ID record?

Does L contain label or 900 Ser-\ Y
ies POP Refs or 900 Series Defs?,
Is PRGTST on?

Purge loader's symbol table, etc.

DCTR=e- (SDCTR), ETBL=—(SETBL
PR CTR), R=—[{SPOPCR
POCTR=-(SPDCTR) for 900 Series only

Reset LOADM

N,
7
' Yes

1
lsmdmmlnlzi?%-m
Y

| crwocT=word count - 2 1

aNalla

*STOP*

Tllegal input
format

C Is R o binary record ? )-&-'
Yes -~
P 3
in R ogree with
wm
e n.“ l Yeos




!nd Record

END

MONARCH LOADER (cont.)

LOAD

X Record Type Code from R @

©

(omnhn.md&@-&

=
A-=—(BIAS) + program length
L~

‘ (FLAG);-I? HY

*WAIT*
End Record with
no transfer

3

SEQNR = (BIAS) + progrom length

T

Change "lood address” in R to looder
exit

D) ®~

Data Record

DATA
Initialize Data Record Parameter

1 RAOAD
Store modifier words in fixed locations.
Store D in a location if the correspond-
ing modifier word is not present in R

T No

Is load oddress in R relocatable? — | LOC==—joad address }

{ Yo

LOC==—lood address + (BIAS)

WD ~=~—address of 1ii data word in R

-l ' [ad (BIAS) to oddress Tretd in
| ALRA ((IWD)) & sat bit 18 of ((LOC)-1)
Does ((IWD)) require special 1/O to | if the "biased” oddress ex-
relocation? ’
-
(Dm ((IWD)) require load relocation? —
No
Add (BIAS) to address field of
Yos /  Does ((IWD)) require common ((IwD))
k relocation?
"o
Add (CBIAS) to address
of ((IWD))
9—“( Computer? )
' 900 Series

LLDB

(Doon ((IWD)) require POP relocation? ’—H MDL‘,_r(OlW(MD)g.g)a-e
- & i |
LSTA
(LOC) ==~ ((IWD)) store modified data
word

Have ali dota words in R been Y BRank MLOC= Max
processed ? Record? LOC, MLOC),

S n—

@
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MONARCH LOADER (cont.)

[_NoOTE |

@ ] “BRR LOAD"

T
NEXTI :
(Hcvo all items in R been processed ? Y !

Does address in 2nd word of item ) o] Add (BIAS) to oddress field

require icad relocation? of 2nd (Value) word
<o ]

Store effective address in LOC

Extract Sub-Type code from bits 0-1
of value word and store in ST

]

l X-=- record type code

©=0

UBTYP

y=(ST)

CBIAS=—(LOC) Q 0 @ Q Q

Q

LOAD SUBROUTINE, "POPs" AND EXTERNAL LABELS
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0.

meCcCw

SRCH
[Search loader's symbol table
F' item (X) with same name
c

900 Series

C

b C a Label item?

—

C

Is X a Definition?

‘Yu

MONARCH LOADER (cont.)

{

Is C a Definition? )L_

Is C a Definition?

TXDR

!

DCTR-=- (DCTR)+1

Set bit 8 in velue
word of X to 1

|

Set bit 9 in value
word of X to V-

RCTR =~ (RCTR) -1

NRS ==- (NRS) +1 I

Set value word of
X = valuve word
of C

((CHAIN)) =~ od-
dress field of orig-
inal value word

Replace value word
of X with C

!

A ==~ address of last

(CHAIN)) 27 - symbol value |

((CHAIND_23__4/mbol valve

A== (M)

1
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MONARCH LOADER (cont.)

900 Series only

PMTCH

C X is a Definition? ) No

Y rxo
Cisa Dcﬂnlﬁon?

PXR

PDCTR - (PDCTR)+1 C is a Definition? )
i PXRCR ’
Set bit 10 of value word NRS <= (NRS)+1
of Xtol '

Replece value word of X
with value word from C

!

PRCTR-=— (PRCTR) -1

SRCH

Initialize symbol table pointer at
first entry in loader's symbol table

{FZ; -
1

( ltNomlnC-NemoinX?J
'Yu

No

!

Advance symbol. Table
. :.ypoofx;’”dc = Record ] polnforron;u entry. ]
jNOTE Lost symbol table entry
Nomes of Cand X makth e e e e o o e axamined ?
and Record types of C
ond X ogree [ | G
= ( €mu-3>mocy?
j L
’ No
| ETBL~— (ETBL) - 3 ]

Store C in symbol table (ETBL
“thru ETBL+2)

9300

anm-— (RCTR)+1 ] Computer?

900 Series

Yes No
—( 1Calobal item? )———@

MATCHED EXTERNAL “POP* ROCESS!NG,
SYMBOL TABLE SEARCH AND INSERT SUBROUTINE




? 900 Series Only
DNSRTP

Set bits 3 thru 8 of value word of new
symbol table entry = (POPCTR), o -

MONARCH LOADER (cont.)

Is C a Ref? Yos

PRCTR = (PRCTR)+1

]

3

'xz,Ao-lgporcn:')"' =

POPCTR~=—(POPCTR) +!

Al |

i | SUBORG

((X2)+ 0100g)g 53 = (LOC)y0.5

4 PXDCR, PXRCR

X2 = POP sequence number from value

word of C
!

A== Actual POP code from X

((X2)+ 0100g),_g=—(A); ¢
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MONARCH LOADER (cont.)

@ QSYSIN

X==— address of input subroutine

e

)

; GCARD
sEno

' QTAPE QPAPER
S S SETIO S SETIO
:J Set unit and channel :’ Set unit ond channel r Set unit and channel Determine file number
R assignments R assignments R assignments (s=0, BI=3)
Read 1 card in binary mode Read 1 record from magnetic tape Read | record from paper tape Read | record from file
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Unit and channel assignments
same as those for previous in-
put operation?

Replace unit address codes and
channel designators in all EOM
& SKS instructions used by loader
input subroutines

LOADER INPUT SUBROUTINES




MAGNETIC TAPE SEARCH SUBROUTINE

$QSRCH
SEARCH

Store search key Address in ID
and set seorch flog

 a—

Qsystp*
Reod first 4 words of record

C Was first word read o 'A1'? ).N°_
' Yes
—Il-( Are chars. 9-16 = "SYSEND, 07 )

o®Cwn

} No
“ ( Are chars. 9-16 = ((ID)), ((ID)+1)? \-Nﬁ———
AB=0 \ [ o

A, B search key

-
&~ Reset rch "Og
e e, !
IR \\ \
A A register S
B B register

“Uses the mognetic tape read subroutine used by the MONARCH Loader, when QSYSTP assigned to
magnetic tape. When QSYSTP is assigned to the RAD, SNXT reads from the RAD Directory (D file).

L R e < N e

o

N

’
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SI:Dls SCIENTIFIC DATA SYSTEMS

SDS PROGRAM LIBRARY
PROGRAM DESCRIPTION

Page 1 of Catalog No,

IDENTIFICATION: 900 Series MONARCH Resident RAD FILE
MANAGEMENT ROUTINE (QFMR)

CONFIGURATION: Any SDS 900 Series Computer

PURPOSE: Manages the S, X1, X2, BO/BI (and D) files for the RAD MONARCH
system.

PROGRAMMED

OPERATORS: None

STORAGE: Occupies the last 650 locations in memory

TIMING: N/A

USE: The subroutine is loaded as part of the RAD MONARCH System Loader.

CALLING

SEQUENCE: BRM *QSYS
OP FDT

Return; (A) = Address of next word on the RAD file.

The parameter following the BRM consists of a six-bit operation code,
OP, and a pointer to a file description table.

OP is used to indicate the following file operations:

00 : Rewind

01 : Open

02 : Close

03 : Read

04 : Write

05 : Write with Verification (S and D only)
06 : Position

The file description table is used by both the user and by QFMR to

communicate additional information about the file operation,
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CALLING loc

SEQUENCE: FDT

(cont.) "
+2
+3

o 1 2 3 4 5

6 9 10 23

ER [EOF|EOS FP

Core Origin

Block Size

Logical File No.

In the event of an error, the cause of error is identified by QFMR in FDT as
follows:

Error I. D. Cause

ER =1
FP=1
EOS =1

EOF =1

Operation was attempted but was unsuccessful.

A write operation was attempted into a file~protected area.

files only).

Not possible to satisfy requested write operation. No further
disc storage available.

End-of-file encountered on a read operation (self-delimiting

The core origin is the beginning core location to/from which the user requests
an 1/O operation to be performed.,

The block size is set by the user to specify the number of words that are to be
transferred. When the user is reading from a file whose records are self-
delimiting, it should be so indicated by setting the block size negative (self-
delimiting files contain a word count in bits 3-8 of the first word of every
record).

The logical file number is set by the user to specify the file by number.

0:5S
1: X1
2: X2
3 : BO/BI
4:D
METHOD: QFMR is one of two routines which comprise the MONARCH RAD 1/0
package:
QFMR File Management Routine

RDISC/WDISC Disc Handler
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METHOD:
(cont.)

60

RDISC/WDISC has the capability to read or write a specified number of disc
sectors. It contains the only coding that actually addresses the disc. RDISC/
WDISC is random access in operation, and assumes that the 9367 is connected
to a channel having interlace.

The system processors, on the other hand, deal with sequential files, and
never write 64-word records. In essence, QFMR is an interface between the
system processors and RDISC/WDISC. It has the following responsibilities:

Position retention it must keep track of the origin and current position
for each file.

Reposition it must be able to find elements within the S file
and to rewind all files,

Buffer 1/O it must buffer [/O between the record-oriented
processors and sector-oriented handler.

The file management package behaves as though the RAD were word address-
able. For each active file, it maintains the "current sector" in core until it
has been fully utilized, at which time the buffer is emptied/refilled in prep-
aration for the next sector. Since the sectors are innumerical sequence, the

p-th word is located at word r in sector g, where

p=q*64+r, 0=<q=2047, 0=r =63.

X2 and BO are actually the same file, but are distinguishable from the stand-
point of rewind. RAD files are similar to tape files, and are destructible
when rewound. Therefore, the same control cards can be used for either
Tape or RAD MONARCH. However, SKIPFILE, SKIPREC, BACKFILE and
BACKREC are not provided for RAD files.

Each write on X1 and X2 is checked for infringement upon the other file
(overflow of storage space). Both files are rewound between JOBs,

Since RAD logical files only rarely would be expected to begin at a sector
boundary, it is necessary to open the file prior to recording or writing. For
example, if the X1 file begins with the fourth word in sector 04053g, the file
management routine must first transfer sector 04053 to the core buffer before
reading or writing can commence.

Similarly, all output files should be closed after the last write operation,
The file management package automatically opens a file after a rewind op-
eration,

Organization of RAD Storage

RaD: () s) BO X2 _D D}

N4




METHOD:

(cont.)

SUMMARY OF
OPERATIONS:

CORE: X7777 UAT 1 Unit Assignment Table

BAT AR))] Business Assignment Table
BRU DUMP (1) Linkage to Memory Dump
BRU TYPSM (1) Linkage to Symbol Thl.Dump
CAT am RAD EOM/SKS Table

RAD BOOTSTRAP  (19) Bootstrap MONARCH
FILE POINTERS (12) File Management Pointers
RAD PACKAGE (389) RAD File Mgt.Package

BUFFERS (192) |  RAD 1/0 Buffers (3)
META-SYMBOL

RESIDENT (103) Overlay Loader
QBOOT 1)) Linkage to Bootstrap

BRU QBOOT (1)

0 | ERASABLE )

RAD storage allocation is based on the concept of two concurrently active files.
When the system is generated, these are S (the System File) and D (the Direc-
tory). After the system is generated, S and D are closed, and the remaining
storage is used for the X1 and X2 files. Since X2 and BO (BI) are not simul-
taneously active, they both share the same file; X2 is defined as beginning
immediately after the BO file,

Rewind

Calling sequence: BRM *QSYS
00 FDT

Rewind and open file whose number is specified in the fourth word of the file
description table. Words two and three are ignored.
Open

Calling sequence: BRM *QSYS
01 FDT

Open the file whose number is specified in the fourth word of the file descrip-
tion table, Words two and three are ignored. "Open'" corresponds to an
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METHOD:
(cont.)

62

unconditional read operation of the current sector into the specified file's [/O
buffer. No information is transferred to the user.

Close

Calling sequence: BRM *QSYS
02 FDT

Close the file whose number is specified in the fourth word of the file descrip-
tion table. Words two and three are ignored. "Close" corresponds to an un-
conditional write operation upon the current sector from the specified file's
I/O buffer. Since a "write" call does not always result in an 1/O operation,
"close" is used to ensure that the file's output buffer is "dumped" onto the RAD.

Read

Calling sequence: BRM *QSYS
03 FDT

Read from the file whose number is specified in the fourth word of the file de-
scription table. Word three specifies the number of words to be read, and word
two specifies the area into which the information is to be transferred. The speci-
fied file must be open; i.e., an "open" operation must precede the first "read"
operation,

Variable length records may be read under "count control" by specifying their
length to be unknown ((word three) <0). The file management routine will then
assume the record length to be specified in bits 3-8 of the first word in the record.

Write

Calling sequence: BRM *QSYS
04 FDT

Write onto the file whose number is specified in the fourth word of the file de-
scription table. Word three specifies the number of words to be written, and
word two specifies the area from which the information is to be transferred.
The specified file must be open; i.e., an "open" operation must precede the
first "write" operation.

Before returning to the calling program, the file management routine clears the
contents of the next word in the output buffer; however, the next write will
"overwrite" the "clear". That is, it is as though every write were followed by
a write end-of-file and a backspace. This feature is used by the processors and
loader to identify the end of the X1, X2, and BO files, whose records could
not otherwise contain zero in the first word.



METHOD:
(cont.)

SUBROUTINES:

Write-with-Verification

Calling sequence: BRM *QSYS
05 FDT

The write-with-verification operation is identical to the write operation, ex-
cept that after each output to the RAD, the specified sector is input and com-
pared, word by word, with the output buffer. The X2 buffer is used for the
comparison buffer. This option is used during SYSGEN, when X2 is not active.
The user is cautioned against using this option, since X2 or BO might be in-
advertently destroyed by doing so.

Position

Calling sequence: LDA = RAD word address
BRM *QSYS
06 FDT

Position the file whose number is specified in the fourth word of the file de-
scription table at the address specified; then open the file. Words two and
three are ignored.

This option is used by the system search routines to position the S file randomly,
in accordance with addresses specified in the D file.

RDISC/WDISC

Calling Sequence: LDA = Interlace control word
LDB = RAD Sector
BRM RDISC/WDISC
Return

Upon return, A will be clear if the I/O operation was performed successfully.
Otherwise, A will contain a 'one' in bit 1, and, if part or all of the specified
disc area is file protected, A will contain a 'one' in bit 5,

The RAD handler utilizes the 11 EOM/SKS instructions that are initialized
during SYSGEN or bootstrap to correspond with the channel to which the RAD
is assigned. The file is always assumed to be no. 1 (unit address = 026,/066).

The handler initiates the read/write operation and checks for a coupler or chan-
nel error. If no error is detected, the handler returns with (A) = 0. Otherwise,
the attempt is repeated twice. Upon the third failure, Ay is set to 'one', and,
if a file-protected test proves true, Ajs is also set.

s the following additional characteristics:

1. Uses interlace, but not interrupts.
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SUBROUTINES: 2. Uses automatic band incrementation.

(cont.) 3. Does not check calling parameters.

Therefore, after latency, the handler provides for I/O transmission at the
maximum effective rate., The handler is ignorant of the physical size of the
disc unit(s), and it is the responsibility of the calling program to ensure that
the call is legitimate.
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900 SERIES MONARCH RESIDENT RAD FILE MANAGEMENT ROUTINE (QFMR)

QFMR
TR — N
T @ — 1
Initiolize
? /——6"_\ 2
3 4
REWIND POSITION READ WRITE | cLOsE
(QPW(D)— A — PRIME SUB PRIME SUB % -
(Qcw) Qcw() TO READ TO WRITE
QR
L 1
OPEN
Qew( SUs
o4
BUFFER N
QR ITEMS IN
SECTOR (Q)
~  BUFFER()




900 SERIES MONARCH RESIDENT RAD FILE MANAGEMENT ROUTINE (QFMR) (cont.)

66

N = NO WORDS TO BE

ROOM — COUNT

TRANSFERRED
= LOGICAL FILE NO.
sus (D =21
QCw
o4 Qr
O
64-R - ROOM
s/
ROOM : N
] — / 1
N — COUNT
N-COUNT — N
OOM-COUNT — ROOM
R+ COUNT — R

TRANSFER 'COUNT*
ITEMS TO/FROM BUFFER

READ/WRITE DISC

SECTOR Q + f(I) ~BUFFER
OR
BUFFER - SECTOR Q

Q+fl) - Q
0 - R

O

'—( ROOM :0 }*’

Q*64+R — QCW




900 SERIES MONARCH RESIDENT RAD FILE MANAGEMENT ROUTINE (QFMR) (cont.)

RDISC/WDISC

Load interlace,
Connect ALC/
EOM/POT, BUC

f\r'\r‘\
i
¥

Channel error? Yos TRIES-1 — mzs>o)———®

No

S

( File mhchd?j&—‘q 1 = A

No

RETURN




SDOS

SCIENTIFIC DATA SYSTEMS

SDS PROGRAM LIBRARY
PROGRAM DESCRIPTION
Catalog Nos. 642024 (9300)

IDENTIFICATION:

PURPOSE:

ACTION:

CALLING
SEQUENCE:

PROGRAMMING
CONVENTIONS:

MEMORY
REQUIREMENTS:

SUBROUTINES
USED:
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MONARCH BOOTSTRAP LOADER (BOOTSTRAP)

To load the MONARCH Loader from the system tape and transfer control to
it.

Determines the memory size of the computer in which it is being executed and
then loads the MONARCH Loader Routine upper (higher addresses) memory by
reading relocatable binary records from the MONARCH system tape and load-
ing them into upper memory.

Execute magnetic tape "FILL" procedure for magnetic tape unit O (on the W
buffer for 200 Series Computers, or on Channel A for 9300 Computers). A
tape reel containing a MONARCH system tape must be positioned at load
point on tape unit O (on the W buffer for 900 Series Computers or Channel A
for 9300 Computers).

This program has been written so that it can be executed only if loaded rela-
tive to memory location 2. However, since all address references are abso-
lute, it can be loaded relative to any reasonable memory location prior to
being recorded on the system tape as an absolute program. No PROGRAMMED
OPERATORS are used.

Approximately 300g or 19274 memory locations.

None

042009 (900 Series)



MONARCH BOOTSTRAP LOADER (BOOTSTRAP)

$800T

Read in rest of Bootstrop Loader

— 1

p v y size (MAX)

1

Compute load relocation bias for loader

bosed on MAX
i~ m

Read 1 record (R) from Magnetic Tape 0
on W buffer

Compute number of data words from word
count in R & extract load relocation word

Add load relocation bjas to Load Address
from R
Accumulate checksum, add load relocation

bies to address field of data words requir-
ing load relocation & store data words

!

‘ Is computed checksum = checksum in R? h{

IsRan End Record?

Yes

NOTE | Control is re-

loased to MONARCH | _ _ _ _ __ X
loader, which is "primed? B LEXIT
to load MONARCH




s‘n‘s SCIENTIFIC DATA SYSTEMS

SDS PROGRAM LIBRARY
PROGRAM DESCRIPTION

Catalog Nos. 042010 (900 Series)

IDENTIFICATION: MONARCH LOADER ($QSYLDR)

PURPOSE: To load standard system routines from the MONARCH system tape and
to load user programs from cards, magnetic tape, or paper tape. See
Section 3 of the MONARCH Reference Manual for a detailed descrip-
tion of the functional capabilities of this routine.

ACTION: Loads binary object programs from the medium specified until an End
Record with a transfer address is encountered. If, at this point, there
are unsatisfied external label or PROGRAMMED OPERATOR references,
the loader will search the MONARCH Library for subroutines which
contain external definitions whichsatisfy one or more of the references.
Library subroutines which satisfy these references are then loaded. See
Section 3 of the MONARCH Reference Manual for a detailed descrip-
tion of the operations performed by this routine.

CALLING
SEQUENCE: BRM  QSYLDR
with the initial load relocation bias in the A Register and the loader
option switches in the B Register and:
(SQETBL) = address of last entry in loader's symbol table.
($QSYSIN) = wunit, channel, and 1/O subroutine addresses for binary
input medium. This information is in UAT format.
($QSYSTP) = unit, channel, and 1/O subroutine addresses for the
magnetic tape containing the library subroutines. This
information is in UAT format.
PROGRAMMING
CONVENTIONS: The loader is assembled as a relocatable subroutine with a transfer ad-

dress in the End Record. The loader is written in a subset of the
SYMBOL language and contains no external references or definitions
and no internal PROGRAMMED OPERATORS. However, in order to
facilitate communication with the loader, it is assembled with its sym-
bol table containing external label definition entries for those entry
points and parameters which need to be accessible to other programs.

The loader is assembled (using either SYMBOL or META-SYMBOL) to-
gether with the following subroutines:
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PROGRAMMING
CONVENTIONS:

(cont.)

MEMORY
REQUIREMENTS:

SUBROUTINES
USED:

a. The maognetic tape search subroutine ($QSRCH). This subroutine
is used by the loader, and by the MONARCH Monitor routines,
to locate files on magnetic tape. Specifically, it is used by the
loader to locate the MONARCH Library on a MONARCH system

tape.

b. The Monitor Bootstrap ($QBOOT). This subroutine is used by the
MONARCH Control Routine and the various MONARCH system
routines to initiate reloading of the MONARCH system tape (see
Section 2 of the MONARCH Reference Manual).

c. The three input subroutines ($QCARD, $QTAPE, and $QPAPER)
used by the loader to read binary records. Bits 9 through 23 of
QSYSIN must contain the address of one of these subroutines
when control is relinquished to the loader. Bits 9 through 23 of
QSYSTP must contain the value of QTAPE when control is relin-
quished to the loader. These are the only input subroutines ref-
erenced by the loader.

d. The dump routine ($QDUMP). This routine may be referred to by
MONARCH routines or by a user to dump memory in octal with
zero suppression.

The loader's symbo! table will initially contain external definition
entries for the entry points of each of the subroutines described in a
through d above. In addition the symbol table will contain external
definition entries for:

a. All MONARCH Unit Assignment Table (UAT) and 900 Series Busi-
ness Assignment Table (BAT) entries. (Refer to the MONARCH
Reference Manual, Appendix A.)

b. The Processor Error Switch (QPESW),
c. The initial entry point to the loader itself (QSYLDR).

Approximately 2710g or 14807 memory locations (includes the sub-
routines described in Calling Sequence above).

QSRCH, QCARD, QTAPE, QPAPER
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SYMBOL TABLE ITEMS AND INTERNAL
FORMAT OF REFERENCE AND DEFINITION ITEMS

Each item consists of 3 words:

f

Symbol

1-8 Chars. <

Value Word
(900 Series)

Value Word
(9300)

1 Char. 1C 1C 1C
(6) (6) (6) _(6)
0 23
1C 1C 1C 1C
(6) (6) (6) (6)
0 1 23
i d 1 | i A
Sf;g; UISteedm:oCr):EP B % Symbol value or address of last reference
@ » oo (15)
0 12 67 89 23
i 2 I 1 A | - - |
Sub- 00 [M}J 00 }B}O Symbol value of address of last reference
type
2 1 @ J] @ JMm (15)
0O 12 3 4 5 67 829 23

the third word of each item is an instance of one of the following:

Internal POP
Definition
(900 Series only)

Common or
Program Length

External Label
Reference

72

1 1 — 1 1 1 i
Sub- POP Sequence No. I/ Actual, effective, origin of POP subroutine
type P
00 (6) ] (15)
0 12 7809 23
® 4
2 1 1 1 1 2
Sf;t;; Not Used BIC Length of program or common block (L)
0o0fo 0 (15)
0 12 67 89 23
P 1 @ 1 i 1 -1
Sub- Not Used l/ Address of data word containing last reference
type P
01}0 010 (15)
0 12 7809 23



External Label
Definition

Labeled
Common
Reference*

External POP
Reference
(900 Series only)

External POP
Reference
(900 Series only)

Notes: @

@
®
®

®

1 i 1 i

A |
Sf:t;; % Value of label
1010 010 (15)
0 12 7889 23
&
\ L A ) A A
St:s; % Address of data word containing last reference
1 110 0}]o (15)
0 12 7829 23
' 1 @ A N 1 3
Sub-| Actual 6-Bit l/ Not used
type | Operation Code P of use
0 1 (6) 110 0
0 12 789 23
|
' 1 ! Il A | 1
Sub-| Actual 6-Bit L . - .
type | Operation Code //P Actual, effective, origin of POP subroutine
10 (6) 1 (15)
0 12 789 23

For 900 Series Computers, L/P = 0 if Label item, and 1 if POP item whose subtype
is 01 or 10; for 9300 Computers, L/P = 0.

9300 M subfield = 1 if multiple definition.
Items whose subtype is 00 are not entered in the table.

B and C fields of subtype 00 items: B = 1if L is length of a program

C= 1if L is length of a labeled common block.

Treated as illegal input by the MONARCH Loader.

For 900 Series Computers only, POP items whose subtype is 11 are not entered in the table. The
origin of the POP subroutine is stored in the address field of the actual POP transfer table entry,
at X + 100g, when a POP definition is encountered. The actual 6-bit POP address (X) replaces
the sequence number when the item is inserted in the symbol table.

Zero is stored in the address field of the actual POP transfer table entry (X + 100g) when a POP
reference item is inserted in the symbol table. The actual operation code replaces the sequence

number.

The actual 6-bit POP operation code is also stored in the instruction-code field of the POP trans-
fer table entry whose address is obtained by adding 1008 to the sequence number.
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GLOSSARY OF ABBREVIATIONS AND SYMBOLS (MONARCH LOADER)

a-b b replaces the contents of a

(x) Contents of memory location x

R Current binary record

L Current record from MONARCH Library

POP Programmed OPerator'

LIB Library mode switch

(a)x Bit x of contents of memory location a

(u)x_y Bits x through y of contents of memory location a
NRS Number of external references satisfied less 2
ETBL "End" of Loader's Symbol Table

POPCTR Number of POP definitions - 1"

DCTR Number of multiple external label definifionst
PDCTR Number of multiple external POP de\‘inii'ionst
RCTR Number of multiple external label rei’erencest
PRCTR Number of multiple external POP referencest
LOADM Load mode switch

PRGTST Purge test switch

LOC Location of load address for current data word or location

of effective address from value word
A Register
B Register

Current label or POPfifem from R

X O % >

Label or POP'item from symbol table with same "name" as C

X2 X Register

tApplies to 900 Series Computers only



MONARCH LOADER

$GQSYSLDR

LOADER

FLAG=—

BIAS —=— load relocation bias in A Register

loader options in B Register

!

Initialize control switches

)

STRT, LOOP

|
| 4
S READ
U
B Read next record (R)
R
S LOAD
U
8 | Process verified record (R)
R

~

N
—O'C Is R an End Record with a transfer address ?)

()

yes

JSIRR

_&(

Any unsatistied Label or
900 Series POP references?

*STOP*
Unsatisfied
external

&)

=

i B

SEAKCH

I

o ®Cwn

Position sysre? tape at library

ISIPD

Any multiple defined extemal
Labels or 900 Series POPs?

;——< Computer? ’

930C

900 Series

*STOP*

Multiple
Definitions

1

Set LIB on

C ety

BIAS=- (SEQNR), where (SEQNR)=

(BIAS) for last progrdm loaded +

length of that program™..

o

e

LDAPCT

Set BRU opcodes (01g) in any POP Table locations
(O\Na thry 01778) for which POPs were defined

NOTE I

Zontrol goes to progmm(s)J
loaded ot transfer ad

iist
Lress given in End Record

EXITL2
Yes

(FLAG‘)l =1?

*WAIT*

Loading

Completed

EXIT

O

1

TYPSYM

o wCwv

Type loader'ssymool table
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MONARCH LOADER (cont.)

READ

QSYSTP

Read 1 record from library (L)
i jNOTE End of

Ye MONARCH library
‘ is L a level 1 MONARCH ID record ?- = = = == ==|was detected
f No

(15 L level 2 MONARCH ID record? }-

' Yes
Any unsatisfied Label or . @
900 Series POP references?
' Yes Does L contain label or 900 Ser-\ Y @
Save parameter values required for ies POP Refs or 900 Series Defs?,

"purge"” action:
SDCTR-=—(DCTR), SETBL=—(ETBL)

SPRCT R (PRCT R), SPOPCR=— (POPCTR)]
SPDCTR=- (PDCTR) for 900 Series only

mwCWw

No

L Set LOADM and PRGTST -]

DCTR-a~ (SDCTR), ETBLwe—(SETBL
PRCTR==- (SPRCTR), POPCTR=—(SPOPCR)
PDCTR~e—(SPDCTR) for 900 Series only

Purge loader's symbol table, etc.

QSYSIN

Read 1 record (R) from loader

inout !
input medium Reset LOADM

Ye
( Is R a MONARCH ID record? QM Q
K |

o ®eCw

3
‘83} -y No

NRP N
‘ Is word count in R <317 ) WAL
< |
g Yo READ1 oror N\
C Is word count in R > 27 N Illegal input
format
i Yes

L CT, WDCT~= word count - 2 1

No
( Is R a binary record ? )—'——

LYes
READ3

Does checksum stored in R agree with
recomputed checksum

[ Yes

*STOP*
Checksum
Error

READ SUBROUTINE



MONARCH LOADER (cont.)

LOAD

X==—Record Type Code from R

©

nd Record
END
‘ Does R have a transfer oddronﬁﬁ—
No

[ A==—(BIAS) + program length J

(FLAG)o =1?

*WAIT*
End Record with
no transfer

address

L BIAS=- (A)

B-=—(BIAS)

[ SEQNR = (BIAS) + program length

!

Change "load address" in R to loader
exit

)6

Data Record

DATA

l Initialize Data Record Parameter

J RLOAD

Store modifier words in fixed locations.
Store D in a location if the correspond-
ing modifier word is not present in R

|

™~

L Is load oddress in R relocatable? )—'—OC-I

N

LOC~=—load address I

=z

LOC-+—load address + (BIAS)
|

Y

I ) P L
I IWD =—address of ist data word in R

Yes

Y LLDA
( Does ((IWD)) require special 1/0

relocation?

No

LDp8

Add (BIAS) to address field in
((IWD)) & set bit 18 of ((LOC)-1)
to 1 if the "biased" address ex-

Coo.- ((IWD)) require load relocorion'DY“—'—'

No

Add (CBIAS) to address

A

[ Does (IWD)) require common )

relocation?

no-

Add (BIAS) to address field of
((IWD))

of (IWD))

9_329-( Eompute r?

S

LLDB

900 Series

@)es ((IWD)) require POP reioccrion?)—Y°J-klwo)5_8<-(01w«1wo))3_8)3_8 I

No

J

LSL
(LOC) == ((IWD)) store modified data

word

IL
Have aii data words in R been
processed ?

Yes Is R an End\ No_ {MLOC==Max
Record ? LOC, MLOC)

Ye:'t—]

EXIT
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@

Blank

Common
Definiti

CBIAS=—(LOC})

MONARCH LOADER (cont.)

NOTE

@ "BRR LOAD"

NEXTI]

(Have all items in R been procossodal.-t -
No

Does address in 2nd word of item | Add (BIAS) to address field
require load relocation? of 2nd (Value) word

Do |

Store effective address in LOC

Extract Sub-Type code from bits 0-1
of value word and store in ST

l X-=— record type code I

Labels POPs (900 Series only)

SUBTYP POPTYP

y=—(ST) z-==(5T)

T LT

LOAD SUBROUTINE, "POPs" AND EXTERNAL LABELS



MONARCH LOADER (cont.)

DEF

SRCH
Search loader's symbol table
for item (X) with same name

C

mwCwn

Computer?

900 Series

C

Is C a Label item?

C

Yes

] Yes
No Is C a Definition? )
]
TXOR
E2)
DCTR== (DCTR)+1

9300 '

Set bit 8 in value
word of X to 1

-Q< Computer?

900 Series

Set bit 9 in value
word of X to |

Is X a Definition? )ﬁu—k

TXR
No Is C a Definition? Yes
TXRR
CHAIN = (A)
| 1xRD
RCTR=— (RCTR) -1
A= ((CHAIN)) NRS = (NRS) + 1

!

900 Series
e

\

o (" (A)y4.55 =07 )

" Yes

X =
of C

Set value word of
value word

QLA

((CHAIN)) =— ad-
jdress field of orig-
inal value word

D

E)——

Replace value word

of X with C

1

A == address of last
reference

TXDR, TXRD1
CHAIN=—(A)

Y

M-~ ((CHAIN))

((CHAINY) g5 —((CHAIN) g _g

((CHAIN))‘?-ZS—-symbol value

1

A=——i(M)

Computer?
| N

}900 Series

((CHAIN))O_,’“ ((CHAINY)

((CHAIN))]O_23<— symbol valueq

A= (M)
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PDCTR-=— (PDCTR)+1

MONARCH LOADER (con

900 Series only

PMICH

C X is a Definition? )._N°—___

Y PXD

C is o Definition?
——Y——( isa )

\ PXDCD

t.)

PXR

C is a Definition? )

1

Set bit 10 of value word
of X to )

- No
No
PXRCR ‘
NRS =— (NRS)+1

(<9

1

Replace value word of X
with value word from C

!

PRCTR = (PRCTR) -1

SRCH

Initialize symbol table pointer at
first entry in loader's symbol table

@

| _NOTE l

I[s C a Ref?

" Yes

I RCTR == (RCTR)+ 1 I

SRCH1

N
‘ lsNameinC:NameinX?) =
{Yes

Is Record type of C = Record No
type of X?

Yes
Nomes of Cand X match | em v = e e e =
and Record types of C
and X agree

|

SRCH2

Advance symbol.

pointer to next entry.

Table

¥

Last symbol table entry
examined ?

Yes

NSRT

[ ETBL-=— (ETBL) - 3 l

]

Store C in symbol table (ETBL
thru ETBL+2)

9300
Computer?

©)

'900 Series
Yes [

Yes 14 )
- ETBL) - M ?
\J BL) -3 > (MLOC)

No

*STOP*
Symbol
Taole
Overflow

No
Is C a label item? )——@

MATCHED EXTERNAL "POP" PROCESSING,

SYMBOL TABLE SEARCH AND INSERT SUBROUTINE

No



G2

MONARCH LOADER (cont.

900 Series Only

NSRTP

Set bits 3 thru 8 oé value word of new
symbo! table entry = (POPCTR)‘B_23

1

)

Is C a Ref? Yos

PRCTR=— (PRCTR)+1

o

®

G3

IPOPD

X2, A~—(POPCTR)
POPCTR~=—(POPCTR)+1

®

SUBORG

((X2)+0100g)y5_p3 =(LOC)15_3

PXDCR, PXRCR

X2 == POP sequence number from value
word of C

A== Actual POP code from X

-

((X2)+ 0100g),_o=—(A), ¢
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MONARCH LOADER (cont.)

QSYSIN

X«=- address of input subroutine

Y QCARD | QTAPE QPAPER
S SETIO S SETIO S SETIO
;J Set unit and channel ;J Set unit and channel ;J Set unit and channel
R assignments R assignments R assignments
| !
Read 1 card in binary mode Read 1 record from magnetic tape Read | record from paper tape

-O O-

SETIO
Unit and channel assignments
same as those for previous in-
put operation?

No
Y
Replace unit address codes and
channel designators in all EOM
& SKS instructions used by loader
input subroutines

O

LOADER INPUT SUBROUTINES



MAGNETIC TAPE SEARCH SUBROUTINE

$QSRCH
SEARCH

Store search key Address in ID
and set search flag

-

SNXT }

QSYSTP*

iRead first 4 words of record

C Was first word read a 'A1'? )No—

EE ok’

Yes
—M-CA" chars. 9-16 = "SYSEND, 2 )
] No
‘ (Aro chars. 9-16 = ((ID)), (ID)+1)? e
A,B=-0 . J
A, B~ search key
-
Reset search flag
A A register
B B register

*Uses the magnetic tape read subroutine used by the MONARCH Loader.
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S‘D‘s SCIENTIFIC DATA SYSTEMS

SDS PROGRAM LIBRARY
PROGRAM DESCRIPTION
042010 (900 Series)

Catalog Nos. 42026 (9300)
IDENTIFICATION: - MONARCH UPDATE ROUTINE ($UPDATE)

PURPOSE: To create new MONARCH system tapes and to update existing system
' tapes. See Section 4 of the MONARCH Reference Manual for a de-
tailed description of the functional capabilities of this routine.

- ACTION: Performs insertion, deletion and replacement functions related to creat-

‘ ing and maintaining a MONARCH system tape. See Section 4 of the
MONARCH Reference Manual for a description of the operations per-
formed by this routine.

CALLING
SEQUENCE: BRM  MONUPD
with the following MONARCH Unit Assignment Table entries set as
indicated:
(QSYS) = unit and channel addresses of magnetic tape unit con-
taining the old system tape in bits 0-8. Address of a
magnetic-tape input/output subroutine in bits 9-23,
(QSYST) = unit and channel addresses of magnetic tape unit on
which the new system tape is to be written in bits 0-8,
Address of a magnetic-tape input/output subroutine in
bits 9-23.
(QSYSU) = unit and channel address of a card reader or paper-tape
reader in bits 0-8. Address of a card or paper-tape in-
put subroutine in bits 9-23.
(QMSG) = unit and channel addresses of control-message input de-
vice in bits 0-8. Address of an input subroutine for the
control-message device in bits 9-23.
(QSMQO) = unit and channel address of 'rypéwri'rer or line printer
: in bits 0-8. Address of a typewriter or line printer
output subroutine in bits 9-23.
PROGRAMMING
CONVENTIONS: Relocatable subroutine assembled with META-SYMBOL assembly pro-

gram. No PROGRAMMED OPERATORS are used. With the exception
of typewriter messages, communication with input/output subroutines
is via the MONARCH Unit Assignment Table, The routine is written
in such a way that it relies on subroutines in the MONARCH Monitor
and hence it is loaded into memory above the MONARCH Monitor

~ subroutines to which it refers.

-
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MEMORY

REQUIREMENTS:

" SUBROUTINES

Approximately 3400g or 179014 memory locations, exclusive of
input/output subroutines and input/output buffers.

The following subroutines in the MONARCH Control Routine are used
by UPDATE: '

QMSGRD, GETWRD, TYPOUT, MTYIO, CARD, MAGTP, MPRINT

{

GLOSSARY OF ABBREVIATIONS (UPDATE ROUTINE)

OsT

NST

UPD

O

Old System Tape

New System Tape

UPdate File

Current Record from Old System Tape
Current Record from Control Message Medium

Current Record from UPdate File



UPDATE ROUTINE

5§ $SMONUPD
E 3
R INIT Rewind OST
& ; s
| U
Y M INIT yos
. 2
K Is R = 'AREW1? ad
: @ - (1MDMSG C :
' lkood 1 record (R) from control messoge medium no
) 2K
¢ k R a COPY mewage? s R a MONARCH pie
D Record ?
[ bC
S DECMSG
V]
8 Decode COPY message
r
' No
( COPY message has 2 arguments ? )——j—
i Yes
Set up dummy 2nd
——__ﬁﬂ-c Are lovel 1 names m'? ) .
! ' Yoo '
Reset level 1 Stop switch | Set lavel 1 Stop switch J
‘ Set level 1 Stop switch
"‘__'mt Are level 2 names equal ? )
o
Reset lovel 2 Stop switch u
L Set level 2 Stop switch —l
(»2) 1 -y
s level | name of Tst arg. = name in current ove
ID record ?
i Yes \
SRCHL1

Has this level 1 ID record already
been written on NST?

'No

Qmm of Ist arg. = "LOAD, A" ?
' No

Search OST for next
level 11D record

owCw»n

Yeos

[ Write curent OST level 1 1D record on qu

I Type current OST level 1 ID record J

Name (chars. 9-16) of current OST Y
level 1 ID record = "SYSENDAA"?

[ ISINL2
Is there a level 2 name in st arg.
of COPY message?

SRCHL2 @ - -

Search OST for next ..__NS.Q* level 2 name of lst arg. = ,..,,,D [ Reset level 2 Stop switch ]
leve! 2 ID record in eﬁﬂ' OST level 1 ID record?

'Yﬂ

Write current OST level 2 ID record on
Ad NST; Type current OST level 2 ID rec.

e Cwn




UPDATE ROUTINE (cont.)

Read 1 record (O) from OST l

!

C I O a binary or encoded record? %

No

; H
,i‘
v
3ot

( Is O a MONARCH ID rocord?)L—.'

Yes

Type
*NONSTANDARD FORMAT"

!

C

Blocking flag set?

D No

Yes

No
{ ' Bpn' = 6h word of ID? )

i Yos

Set blocking mode switch

Yes

“

¥y

\

o

- No
G BREAKPOINT 1 (9300 SENSE 1) s.a——-@

Store O as current OST level 1 or

(

Is Oa level 11D?

pLd

iYos

Reset blocking mode switch

‘.

level 2 ID record

1

Q. O a level 1 MONARCH ID Record?

!

No
|

C

Is level 1 Stop switch set?

Ye!

()

'No

Is name in O = level 1 name of 2nd

argument ?

Yes Set level 1

N
( Blocking under level 2 1D comm@—o’

‘ Yes

¥

Stop switch

©

No

IITP

Reset blocking mode switch

©®

C

Is level 1 Stop switch set?

‘No

Is level 2 Stop switchset?

C

5

{ No
Is name in O = level 2 name of 2nd Yos | Setievel 2
argument ? Stop switch
-Pﬂ ]

{A)YP)

Type current OST ID record (O)

1

BLOCKING SUBROUTINE

o o C VY

Flag O indicating that it has been
written

@~

-1

!

( chan. 9-16 of O = "sYsENDAK?

@as O a level 1 MONARCH ID rocordD

No

Yes

@ .

NOTE I

End of update run

Q)
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UPDATE ROUTINE (cont.)

in chars, 9-167

C Ralevel 11D with "LOADAAR No

h..

Type R

®
¢

(¢2)

INSERT]
Y INSERT
Move R to UPD Record Area
(R—=U)
UPDIN

S RDUPD

:’ Reod 1 Record (U) from

R UPD File

\

Yes
( Is U a binary or encoded record?

C

Is U a MONARCH 1D Record ? )&®

T

Blocking Subroutine

[]

L Write U on NST l

Y

bo @ — w»)

Qal U a level 1 MONARCH ID Rocord

Yes

Y
@un. 9-16 of U = chars. 9-16 of O? ) ‘
No

Flag O as hav ing been re-

ploced by a UPD record
( Chars. 9-16 of U = "SYSENDA A'? ‘[
Yes
NOTE |
End of Update |== ===~
Run

@ TSTBE

No
(14U a binary or encoded END Roco

Yes

Cb UPD device a paper tape rondor




UPDATE ROUTINE (cont.)

@ SRCHUI

Reset current OST level 2 ID Record

ID Record

Search OST for next leve! 1 Momcr1

encountered ?

< Wos  "OlAAamaS YSENDA A" No

Yes

Is level 1 name of 1st argument =
"SYSENDAA" ?

Yes

©

Set current OST level 1 ID to "Aaaaaa LOAD AL "
Set current OST level 1 ID to “ALaaarasranarnn”

1

t’umon OST at inter-record gop preceding first record

MONARCH loader.
!

I Position NST at load point ]

)

Write MONARCH Bootstrap Loader on NST

RDU'D

Read 1 record (U) from UPD file

le UPD Media cards?)N‘——

Yes
ks (U) a COPY message or @ No
MONARCH ID Record?

Yes

Convert binary card image to SDS
internal code

1 (for level 1 MONARCH ID Rec)
2 (for lavel 2 MONARCH ID Rec)
3 (for COPY message)

(UTYPE)‘-l
0 (for binary or encoded record)

EXIT

@ SRCHL2

Search OST for next level 2 MONARCH

ID Record
Was a level 1 MONARCH ID Record Yes
encountered first?

No

level 2 ID
not
, found

Error
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UPDATE ROUTINE (cont.)

@ DECMSG

Initial COPY message parameters

CLRTBL

Clear Name Table:
NIARG1
N2ARG1
NI1ARG2
N2ARG2

Initialize Name Table point (NP) at
NIARG1

Set Syntax Table pointer (SP) at entry
for "COPY* (i.e., E="COPY")

O—t

Obtain nest word (W) from COPY
messoge

@ ( Is code for W = code for E? )-N'i—-—-

Yes
"_—@hon an action associated with E?
Yes

Set SP to succemor of £ | Set X = entry point to action subroutine}

(N |

@ D

W = current memoge word
E = current syntax table entry

Does E have an alternate
sister)?

Yes
Error
::OESP to st alternate Bod COPY
Mesage

©

Store name In Name Table Set number of COPY Message
entry indicated by NP Arguments to 2

Advance NP to next Nome Set NP to point to location of
Table location N1ARG2

"NxARGy" means: xth name of yth argument

DECODING OF COPY MESSAGES
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UPDATE ROUTINE (cont.)

roosT | NOTE ]

(. Block flog set? )——

No

‘ Yes

Block flag initialized
before first entry

Read 1 record from OST

Set pointer to next
record in block area

‘ Is 15t word a block sentinel?

'Vn

Set record pointer to
2nd word of block

N\
( Is record MONARCH ID record? ]

Unrecoverable error, Reload
system to start again

No

Reset block flag

ExIT
\

( Blocking mode flag set? ’__.{No 1 '

'Yu

Yes

{ No

18S

Initialize block sentinel

R

Binary or encoded record? )

Yes /”~

Yes

Set current record pointer
to 2nd word of block

-l

|

1 Is block orea empty ? ’

No

Con block area Yes
accept o record? |

No

I

Write block on NST

Add current record length
to block size field of block

sentine! {reset block smpty

flog)

l
N

RECMVE ]

Move record to block area

|

block

Set current record pointer
to next available word in

( Is block area emety? )-ﬁ"—
Yer

Write one NST

record (unblocked)

Write block on NST

1

Set block empty flag

21



APPENDIX A

CONTROL MESSAGE ACTION SUBROUTINES (See Section 2 of the MONARCH Reference

Manual.)

PURPOSE:

ACTION:

CALLING
SEQUENCE:

PROGRAMMING

CONVENTIONS:

92

Each of these subroutines performs the processing functions associated
with the particular control message. Each entry in the Control Message
Function Code Table contains the address of the Action Subroutine
which is to be executed following the analysis of the control message

by the MONARCH Control Routine.

Each of these subroutines performs the functions appropriate to the cor-
responding control message. See Section 2 of the MONARCH Reference
Manual for a description of the control messages and the functions per-
formed by the Action Subroutine associated with each control message.

BRU *IPF

with:

(IPF) = Origin of Action Subroutine.

(OMTE) = Origin of Control Message Function Code Table entry
for the current control message.

(PRMCTR) = Number of parameters supplied in the current control
message. Double precision literals are counted as 2
parameters.

(ORGPRM) = Origin of table of parameter values. Each parameter

value occupies one word. Parameter values are stored
in the same order as the corresponding parameters in the
control message.

Each Action Subroutine is a relocatable subroutine. If Action Subrou-
tines are assembled separately, the End Record must not contain a trans-
fer address. Action Subroutines should terminate in one of the following
ways:

a. When an error is detected (e.g., an illegal parameter value).
Type an appropriate error message by calling TYPM and then
transfer (BRU) to MSGRST to allow the MONARCH Control Rou-
tine to obtain the next control message from typewriter 1 (on the
W buffer for 900 Series Computers, or on Channel A for 9300

Computers).



PROGRAMMING

CONVENTIONS:

(cont.)

MEMORY
REQUIREMENTS:

SUBROUTINES
USED:

b. When the Action Subroutine is one which does not require a sys-
tem routine to be loaded. Transfer (BRU) to RDMSGR to allow the
MONARCH Control Routine to obtain the next control message
unit,

c. When the Action Subroutine is one which loads a system routine
and possibly one or more standard input/output subroutines).
GSYSP (or a subroutine which performs the same functions as
GSYSP) should be executed and control ultimately given to the
MONARCH Loader (via the instruction: "BRM QSYLDR").

Variable. (Approximately 604g or 388 for FORTACT and approxi-
mately 60g or 481q for ALGOLA).

Any or all of the following subroutines can be referenced by an Action
Subroutine:

TYPM

NAACD
NLJIVIONO I\

LDIOSR
GSYSP
SRLDSY
QSYLDR
QSRCH
QBOOT
QFMR
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FORTRAN ACTION ROUTINE

$FORTCA $FORTKA SFORTLA
Initiollze FKPT— LINKNO at 105 I Set LINKNO ot 1059
Set BPISW ond BP2SW. tive
St (8) = -1. | -
Set IX = -3, D6
C Procemor errors? }-——Yi( JOB mode?
Yes LNo No
Set FORTRAN 1/O switches oS
FSWL (list output) —77g Type Zoro switches
FSWI (input) ~ 739 "ERROR SWITCH SET... "
FSWQ (binary output — ERR ‘CH SET... FLPTA at |
76. FLPTS ot ‘079
FLPTC ot 110g
( Punch binory output?  }o° D2
Yo Test type parometer ’
Maerge flag bit to K2, st
JORLEC, FLAGS, and BIAS
Set FLPTA switch positive
Store at IORLEC D3
i No (" %2 ausigned to RAD? )____”L'(em of parometer table?
EJ T Yes No
: Read in 1/O handlers No Linking? ) a < R
M Convert UAT entry
b R to parometer area
( 8O ausigned to RAD? H° 3 QFMR
7 U Rewind BO disc file.
o Insert LINKNO os @
B }label in D file.
f’ QFMR g [Update X1 disc fite
'y Open 8O file pointers.
R
ﬁr
Set call for

FORTRAN compiler

LEW_ Set call for
KDY |

T
:’ Reod In
2| FORTAN control < .
:’ Reod in FORTRAN
R loader control
Exit to
FORTRA
Loader
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ALGOL ACTION ROUTINE

SALGOLA

Store blanks at MSFNC+1, +2,
Set MSFNC = 0 and PARMI = 0).

Compare PARMI = to parameter
counter PRMCTR

GYSP

Load ALGOL

»wc

Get first parameter from (L)

im

( c son? ) yes Merge corresponding bit

into MSPAC

1

Get next parameter from (L+1)

LY euw—

95



APPENDIX B

ADDING NEW FUNCTIONS TO THE MONARCH MONITOR

Aside from modifying existing Action Subroutines to extend their capabilities, the only way to add
to the functional capability of the MONARCH Monitor is by adding a new control message func-
tion code and a corresponding Action Subroutine.

Directions for adding a new function to the MONARCH Monitor are as follows:

a.

Insert a symbolic line containing a reference to the "FC" procedure into the coding for
Y g P g

the "TABLES" subroutine and reassemble it. (See TABLES and GSYSYP).

If symbolic parameters are to be used in the control message and the existing symbolic
parameters do not provide appropriate mnemonic significance and/or parameter values,
then the symbolic lines which define the necessary symbolic parameters must be inserted
into the coding for the "TABLES" subroutine when it is reassembled.

Write an Action Subroutine and assemble it using either SYMBOL or META-SYMBOL.
See preceding sections of this manual for a description of the characteristics of Action
Subroutines.

If the new function requires that a system routine be loaded from the system tape and
executed, then that system routine should be assembled using SYMBOL or META-
SYMBOL.

Make a new system tape using the MONARCH Update Routine (see Section 4, MONARCH
Reference Manual). Input to the update run must include:

new object program for TABLES subroutine.

object program for the new Action Subroutine.

object program(s) for new system routine (if any).
Test the new system tape by issuing a variety of control messages to MONARCH. Tests
should be designed to provide evidence that: (1) the new function works, and (2) add-

ing the new function and updating the system tape have not introduced errors in other

MONARCH routines.

For example:

To add a control message which will cause MONARCH to transfer control to the memory location
specified by a parameter in the control message:
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a. Insert the following lines in the TABLES subroutine:

TEXT 8, BRU

J 0,0
K 1, 1, L
PZE BRUACT

b. Add the following Action Subroutine:

"$BRUACT NOP

LDA L
SKG =037777
BRU *L NORMAL EXIT
EAX BRUERR
BRM TYPM
BRU MSGRST ERROR EXIT
BRUERR TEXT <ILLEGAL ADDRESS IN 'BRU' MESSAGE>"

c. Update the current MONARCH system tape inserting a new binary object program for
"TABLES" and the binary object program for the Action Subroutine.

d. Test the new function by furnishing such sample control messages as:

"ABRU 017766." (legal)
"ABRU 298. " (legal)
"ABRU +9988999."  (illegal)
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