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+ Intveduction

Once upon a fime, Prograramatics wrcte a three-pass Meta~Symbol Assembler to run in

12K under Monarch, It was a relatively clcan system with a simple system=make procedura.
. Somebody then made the decision thai since Monarch could operate in 8K, all processors

" under Menarch should oparate, end be malnicinable In 8K. Also, a Cencordance was to

- be added. The cutting and squeczing began. Ths result is the present 8~overiay Meta=
Symbol Assembler. Bacause of spoce censideraticns, tha overheud of 1/0 hardlers was

a luxury that could not be afforded, Consequently, only "cemmon” /O is resident

- (MSCONTROL); the 1/O for LO to the printer, being used only in PAS2, FINISH, and
CONZ2 i3 written tn-line in thase passes. (The ramifications of this moy be seen in the

* prasent Unbuffered Printer Update Packages). OF the 8 overlays, the fiist is loaded by the

" Monarch Loodev, and intercommunication batween the programs which make up this ovaerlay
is by exiemoal refeiences and definitions. The fast 7 ov@riqys, oa the other hand, are

- absolute decks with no esiemal references or definitions, since the small resident system
overiay loader (TAPE LOADER) can loed only the vestricted absolute, unblocked format.

-~ All infer-communication between overiays 13 through absolute lecations which are assembizd
into the routines of each overlay as absolute EQU's, Essentially the system Is set in concrate;
‘even theugh “relocatable” decks are used in constructing chsslute overlays, the whole system

is extremely sensitive fo relocation of any segment or change in size and arrangsment of
' ?GM@S»

~ This memo will endeaver to describe the things absut the system which the user will need o
“kaow fo generate a working Mete=Symliiol systeny, end in particuler, will emphasize the
'pitalls the veer must wvoid if ho wishes to mudify HMete=Symbol succeuwhsily. The reuder
with wore than a curfostiy about the sysiem should be eqmmped with a sof of Meta=Symbol
listings and o sysiem map of the Monarch tapa, Although the 210 end 920 systems do not
~ operate inferchangeably, the lis nm., ave identical; she difference: lies in ?he use of POPS
and method of creating systom overfap, (910 = 910/925; 920 = 920/530 throughout the
d mwmwm) The discussica: which follows describes the goneration of both 9310 and 920
systems, (MNote: Al reaugh the 9300 Meta=Symicol operates like 900 Mata~Symbol, its
- mathad of gencration is so radically differont oz to merit only this curssry nofa, )



Tho Routines of Meta=Symbol

The Routines of Meta~Symbo! are listed below, numbered as individua! assemblies and
identified by the overlay they are used in (the POPS are indicafed only as separate assemblies,
although they in essence are included in each overiay. The procaedure will be explained later.)

1.. 920 POPS
2, 910 POPS
3. ENCODER
$48
MON1 OVERLAY 1
TAPELOADER
MSCONTROL
. PREASSEMBLER PART1 (P1) .
. PREASSEMBLER PART2 (P2) -
10, SHRINK 7 OVERLAY 3
11, ASSEMBLER PARTI (MI) T
12, ASSEMBLER PART2 (M2) |
13, ASSEMBLER PART3 (M3) OVERLAY 4 .
14, ASSEMBLER PART4 (M4)
15, ASSEMBLER PARTS (M3) ] |
16, PAS2 -] OVERLAY 5
17, FINISH J OVERLAY 6
18. CONCORDANCE PARTI (CONCRD) 7 OVERLAY 7
19. CONCORDANCE PART2 (CON2) ] OVERLAY 8

° ° [}

OVERLAY 2

v O N

Assembling the Routines of Meta-Symbol

. . . ) {
Each routine of M=S may be assembled with META910 or META920, with she exception of
* the 910 POPS, which must be assembled with META 910 and the 920 PSEUDO=-POPS, which
" must be assembled with META920. Each routine is preceded by PROCedures which define
- 920 instructions with operation codes batween octal 100 = 117, This causes any 920 Insiruction
fo POP on either 910 or 920, For example, the OP cede for CAB is 100, for SKR, 107.
This is true for each routing. These arbitvary POP codes will be generated, no maiter whether
 the routine is assembled with META910, or META920. (Of course, the 910 POPS and 920 POPS
should contain no POPS themselves = if you find I flags on any instructions in these routines,
thoy have been incorrectly assembled, This would lead fo a most peculiar form of recursion!)
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Note that aithough POP codes are generated for 920 insiructions and 1 flags occur on these
instructions, these codes are aoso!wely unigue; nowhere is a POP ref/def item generated or
used. For example, for SKR exp it is as though the op code 0107 were merged with the

value of oxp. The machinery in the PROCS preceding sach routine which generates the 1 flag
without producing a POP reference item is clever and is worthy of the reader's parusal.
Although this point may seem tedious, if is important fo note that POPS for 920 instructions
are unique, forcad and exist on both systems.

How POPS are used in the M=S Assembler

!

“As we have seen, a 920 instvuction not in the 910 subset will POP on both 910 and 920 systems
- ‘through a uniqua POP transfer location in 100 = 117 which is identical for sach reutine and for
~ both 910 and 920 systems. Let us trace the execution of an ADM instruction first in the 920
system and then in the 910 system. If we looked at the 2.DM instruction in memory at location L,
- it would be 0112 in both 910 and 920 systems. On the 920, POP code 112 causes a transfer to
 Tocation 0112, which contains a BRM CHANGCE, where CHANGE 35 locafed in the relocatable
saction of the 920 PSEUDO POPS. The PSEUDO POPS then replaces the POP instruction at
location L with the actual 920 instvuction for ADM, retaining the index, indirect and address
characteristics, and executes the insivuciion. Thus, when a POP insivuction is encountered on
~ the 920, if is replaced by the actual inslruction. In loops confaining a POP insiruction, the
POP occurs only the first #ime and the Insiruction tiseif is executed all other fimes in location L
of that overlay. On a 910 system, the ADM instruction af location L is a 0112, When the
POP occurs, the instruction is simulated by the 910 POPS, and no modification takes place.
Now race some other insiructions theough the 910 and 920 POPS to ensure that you really
. understand how this works,

~ Note that both the 910 POPS and 920 PSEUDO POPS centain both AORGS and RORGS. The
 AORGS define the absolute section 100 = 117 whare the POP transfars are located. The RORGS
~ define the relocatable saction of both packages which will be located at different points in
memory for diffarent overlays.

DTAB

in ENCODER and 910 POPS there is cell labelled DTAB DATA N. It is AORGed at 01372,
It is an extremely important cell, since it contains the address of the top of the longast overlay
in the M=S system. It is used for the baginning of certain tables. At present, since PAS2 Is
the longest, the value in DTAB would be cailculated as the last location in PAS2 plus the
length of the relocafable section of the POPS being used in that system. For example, if PAS2
anded at 013500, DTAB for 920 would contain 013500 + 048 (langth. of ralocatable saction of
920 PSEUDO POPS) = 013548. We would probably set DTAB to 013600 for a bit of breathing
“space, depending on the tightness of the system. On 910, DTAB = 013500 + 0260 = 013760
or 014000 for safety. DTAB may be set too high, jus? don‘t st it too lowl It must <lear the
top of PAS2 + POPS, The DTAB value for 920 is assembled into the DTAB cell in ENCODER,
tha 910 value is assembled in the DTAB call in the 910 POPS. {Nofa: The 920 POPS coni*ains
no DTAB). As descriptian of the system continues, the determination of DTAB value will also
be more clearly seen. (See also APPENDIX B). :



QOVE RLAY i

~ The routines in OVERLAY 1 in the order of loadmg by the Monarch loader are (A1 and A2
records are indicated also):
Al METAS(YM
42 ENCODER
ENCODER (BIN)
910 POPS OR 920 PSEUDO POPS (BilN)
a2 MONI
S4B (BIN)
MONT (BIN)
42 - MSCONTRL
~ TAPELOADER (BIN})
- MSCONTRL (BIN)
ENCODER is ORGed at 01372; although it is a relocatable program, it is loaded ot 0 and its
- ORG effectively absolutely positions it a? 01372, Notice that its references to MSCONTRL
and TAPELOADER are absolute through EQU's. These must be changed in all overiays if change
is necessary. The ladt definition in ENCODER is ZTABLES EQU $+01640. This value of ZTABLE
can be changed only with discretion. ENCODER is the routine which reads in Symbolic/Encoded

- cavds, builds a dictionary in cors, merges corrections where necessary, and outputs an encoded
~ bit siving 70 tape X1, ENCODER contains the 920 value for DTAB,

910/920 PO?S

The 910 POPS or 920 PSEUDO POPS are loaded o that the i‘mnsfer vector kas an AORG 0100
and the relocatable ssction is locatéd above ENCODER., Thaese will function thus for the first
overlay only. They will be repositioned for succosding overlays. if the 910 POPS are loaded,
a new 910 value for DTAB (AORG 1372) overlays the 920 value loaded in ENCODER, If 920
POPS are loaded, the inftial 920 value in DTAB is vnchanged.

34 |

S48 (RORG 0) 1s relocated above the POPS. If tho C ostion is called, 1t witl be utilized fo .
translate from old Symbol 4 coda fo Modern Meta=Symbol code; it trarslates such items as
VFD to FORM, etc. The aciual transiation is done during encoding and the ENCODED or
Source Output (including LO) will contain the translation inte Meta~Symbol language.

MON!1

MON!T is a relocatable routine with RORGO, loaded just above $48. It is the 1/0 initializa=
non section of Meta-Symboi, By querying the Monarch Unit Assignment Table and MSFINC
{0273 in MSCONTRL, ?he cell which Monarch Actlon routine initialized with parametars on

ﬂw META control card), it Initializes the unit and channel aumbers In all resident i/0 in
MSCONTRL. After initialization has taken place, MONT will be ovorlald by Encoder tables.

B ,(‘»‘



TAPELOADER

The TAPE LOADER (AORG 2) is a shor? loader used io load overlays from the systems tepe.
It reads only cbsolute subset of the 900 Standard Binary Formiat, unblocked records only; it
can search the system fape for A2 lebels,

MSCONTROL

MSCONTROL (AORG 0200) contains the resident I/O Information. It is responsible for all
~ input/output except the printing fo the Line Printer or Typewriter done by PAS2 or Concordance
(CON2) when listing. If PAS2 puts listing out to Mag Tape for instance, the Mag Tape

routine in MSCONTROL will bo used. MSCONTROL dlso contains the ABORY logic fer

* typing out the Meta=Symbol ABORT message and refuming o Moasrch, MS CONTROL,

which is the last program of OVERLAY 1 fo be loaded, contains an end {ransfer o ENCODE,

- a ceil containing a BRU to TRACCR, the entry point of ENCODER, Thus ENCODER § is

the first program to bo executed ef%ef the loading of the first overlay.

OVERLAY 2

PREASSEMBLER PART 1 is a relocateble program with an origin of Octat 1403. Loecding this
at 0 effectively positions this overlay cbawlutely In the corract place. Leoking dowin fo
approximately line 167 of the listing of PREASSEMBLER PART 1, we find an ORG 01540
followed by some EOM's and SKS'%. §f you follow the Octal cdd:rw;mg, you will notice that
this saction cffectively overlays the precading reserve area. In addition, around line 348,
just preceding the label PREASSEM, there is anothcr ORG at PIERT + 2. This is the Iniﬂai-
ization section of PREASSEMBLER, and will be overlald later by quentities placed into the
reserve section deflned ot the bagin.-ing of the program. Further on down about line 416,
there is another ORG at CHNG 142 following the comment "END OF INITIALIZATION
CODE. " This is the actual operating pertion of the PREASSEMBLER, It is worth taking the
timo to actually map out the sequence of code and the overlays info memery of this particular
program. Notice that the lowest portion in memery where mcaning@'ul coding exists i3 Octal

- 1540 where those EOM's and SKS's are establishad. The drawing of the map is left an
exarcise fo the user, The relocatable section of the POPS wiil be locded between P & P2,
The second portion of ¢he PREASSEMBLER is RORGed at 0. 1t is also relocatable ond will

be loaded after PREASSEMBLER PART 1 and the POPS, Notice that PREASSEMBLER PART 2
has as its last cell the label, SLLITX and the unique literal 01234567, It uses this fo find
the end of iis own sivmg of h?wuls and thus begin its tables.

PROCEDURES

Since the PROCS go on the taps just as they come in ENCODED ferm, it is not necessary to
alter these, However, the reader is warned that thore Is a machine dofinition card which must
precede every PROC Deck on the System tapo. The description of this card is contained on
Pege 42 of Symbol = Me‘u‘u-Symboi Manual, under the heading Sys?@m Procedures. The PRE=

~ ASSEMBLER will search the tepe for the 42 labal of the gropar set of PROCS, load it inte

memory and build alt ?he Symbol Tables accerdingly as i makes its firs? pass ifhs*ough the bi?
siring on X1,



- OVERLAY 3

Tha nexi program is SHRINK, ACRG at Octal 4000, It has external references to many lebeis
in PREASSEMBLER PART 1 ard 2, and overlays caly o portion of Part 2 (i.0., the portion from
Ocial 4000 20 tha end of SHRINK). Notice that the second fo the last label n SHRINK is
called PSMPLC EQU $+0100. This offectively allows room for the literals and gives SHRINK
some working storage. The purpose of SHRINK is to purge unwanted procedures from the
procedure sample table so that more table space will be allowed for the rest of the Assembly.

OVERLAY 4

M1 thiough M5 are the portions of the first pass of the Assembler. It was spiif into portions
Jonly because it could not be assembled in 8K as o single overlay. Nofice that M1 is RORGed
"at Ocial 1407; although it is o relacatable program, loading it ot 0 effectively places it
.correctly in memory. M2 through M5 have RORCS cf 0 and are lecated consecutively follow=

ing M1. The loading of these 5 grograms plus the POPS constitutes the whols of ASSEMBLER

PART 1.
‘OVERLAY 5

PAS2 is an }absolu?ely origined pregrem (ACRG 01407), It is put on the tape just as it comes
from the Assembly with dafinition cards removed. The definition cards from PAS2 will be
‘used o satisfy the external refarences in FINISH, the next overlay.

"OVERLAY 6

ﬂNX H is an absolutely origined overiay with an ACRG of Octal 4700, lt overlays a portion
-of PAS2 and makes references fo routings in PAS2,

- OVERLAY 7 & 8

CONCORDANCE PART 1 and CONCORDANCE PART 2 are both assembled absolute and they
go on tho system fape exactly as they come from tho Assembly.

‘At this point, we have made one rough sun over the Me?a—Symbol Decks. The user can
femiliarize himsslf with the system, first of all by going through and marking all cells which
‘are absolute, by noting all the inter-communication which is dene by cbsolute cells and by
‘mapping the orlgins of each overlay. While this is rather tedious, it is somawhat necessary fo
an understanding of how the system works. .

" Construction of the Ova?!c:yv

This section describes how the Overlays are to be formed in memor‘,ﬁ and the absoivte overlay

croated for the M=S taps. A following section will describe the aciual System Make procedure
in more detail.



Overlay 1
Overlay 1 consists of the Binary Decls as they come from Assembly in the following order:

Al META SYM
42 ENCODER

 (Binary deck of ENCODER)
(Binary deck of 910 or 920 POPS)
&2 MONI
(Binary deck of 548B)
(Binary Dack of MONT)
A2  MSCONTROL
(Binary Deck of TAPE LOADER)
{Binary Deck of MSCONTROL)

These routines make up the first overlay. When a Motu=Symbol Card is encountered by the
Monarch System, it will go to the Mota=~Symbol action reutine which searches the sysiam iape
for the A1 METASYM Label. Ignoring A2°s, it will load decks up o the end iransfer which

' js on MSCONTROL, Prior to this the cell MSFINC has been initialized by the action routine
accerding (o the paramaters on the Meta=Symbol Card. ENCODER 'is loaded by the Monarch

" Loader ot 0 and its CRG of Octal 1372 positions it in mamery. The POPS, which have a relocatabl
" origin of 0, and an absolute origin of 0100, $48 vihich has a rolocatable origin of 0, followed
by MON1 whuch has a relocatebie origin of 0 are then loaded following ENCODER, This

- completes the relocatable section of the first overley. TAPE LOADER is then loaded starting

at absolute crigin of Octal 2, Finally MSCONTROL is loaded with an absolute origin of Octal
200, Al refs and defs cve satisiicd by Monarch loader and control is transferred to the end
transfer location of MSCONTROL, initicting the Msita~Symbo! System. From here on, the

" Monarch System s nof used; the Meta Symbol TAPE LOADER takes core of loading all the over-
lays necessary for the execution of the Mota=Symbol Asserably. Coatrol is only ratusned to

" Monarch in caso of completion of the Assembly and/or CONCORDAMCE or an ABCRT situation.
. The first Overlay is the only Overlay on the system tape which.contains exiernal referances and

 dofinitions. It is the enly Overlay which is loaded by the Monarch Leader, which can satisfy
_ all these refs and defs,

Oveﬁcz 2

Overlay 2 consists of PREASSEMBLER PART 1 (P1), the POPS (910 ar 920) and P2, it wiil be
formed by Isading PREASSEMBLER PART 1, tho suitable POPS, and PREASSEMBLER PART 2 into
memory with the Monarch loader and dumping cut in chiolute version 100 to 117, which contain
the POP transfer locations, and Octal 1540 through the top of PART 2 of PREASSEMBLER. iIn

- genaral, In making the aboolute decks rescive locations are rot to be dumped., Output only
meuaningful data. The rczerves are often used as Inter=communication batween two differen?
Overlays; by dumping them In making the absslute dwcc\a wa may ovarlay some i -eaﬁmg.uu daia
which wo meant to leave in momory be?wceﬂa overicys. 9o although PREASSEMBLER PART 1

s ORCGed at 01403, we dump only from 01540, the first meaningful data.



Ovee'ica}r_ 3

The third Overlay, SHRINK, will ba formed by loading P1, POPS, and P2 along with the

SHRINK deck to sahs?y all references and definitions and i’han dumping from the beginning
of SHRINK (Octal 4015) to the end of SHRINK. :

Ovcﬂﬂ 4

The fourth OVERLAY, ASSEMBLER, will be formed b/ loading the POPS into memory at a

position where they will nat be avea'!md by PAS2 and yet will lie under the value of DTAB.
Af¥ier the Monarch locder has been used $o load the POPS, and M1 through M5, then the
‘portion 0100 fo 0117 will be dumped absolutely and the poriion from 01705, w"aich Is the

first meaningful data cell of ASSEMBLER PART 1, through the top of POPS wdl be dumped.
.Tms will form the ASSEMBLER Oves'iuy.

: Ovev!gz

PAS2 will be formed by stripping the definition cards from the front of the Binary Deck as it
*came from e Assembly and using this ebsolute deck as the Overlay. Nofice that when it is
vead into CCRE, i? usss the POPS leoft there by PASI, Remember that DTAB wes calculated

such that if the POPS were loaded divectly bencath DTAB, PAS2 could load in without over=

laying the POPS, Theretore, we just use the Binary Deck for PASZ as it comes from the
. Aszombly sans def cards.

. Oveu'iaz 6

FINISH will ovezrlay a portion of PAS2; it makes roferences to labals and subroutines tn PAS2,

. Notice that it is an cbm!u?e!y orlgined deck. Yo fenm the FINISH Overlay, we attach the
dafs from PAS2 to the FINISH Binary Deck, load it info memory, and punch out the portion from
the beginning of FINISH (04700) to the end of FINISH.

-Qverlay 7 & 8

. The Overlays for CONCORDANCE PART 1 and PART 2 are put on ihe system tapo exactly as
they come from the Assembly.

- Actually Making the SVSTEM

We will assume that the user is now sitiing af @ machine with a Card Punch, Set of Binary Decks
and a Monarch System., The user will also need a copy of Program.Catalog Number 000018C,

- Binary Dumap to Paper Tapa or Cards, Load 18C into Memory with the Menarch Loader ot DTAD

~ or above, but where it will not conflict with the Monarch Loader Tables. It will remain resident
in memory during the making of all the Overlays. Take note of the entry location for 18C.
Alzo notice that for the punching of cards, Bresk Poinis 3 and 4 must be set; otherwise a tape
with kbootstvap will be punched.
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Overlay 2 PREASSEMBLER

Boot the Moaarch System, Using the ALOAD, STOP, Commands, loud PREASSEMBLER PASH

at 0, foad the 910 or 920 POPS, and foad F‘REASSEM LER PART 2, Noie that the loaders will

stop after the loading of each of these decks, After PART 2 has been loaded, the C ragister
“will contain the ransfer address and the B register will contain the last location plus 1. Now

transfer to the Dump progrem. Dump location 100 through 117 with no transfor address (i.e.,

set X =0), Now dump location 1540 through the top of PART 2 with the transfer address in

the X rogister. The Deck punched cut Is now the cbsslute deck for PREASSEMBLER, This is
precesdad by a A2 PREASSEM Cerd ia the System Dack. New the PROC Decks follow with
their A2 Cards anrd the machine identification card discussed eariior.

: L:..Ovewiqy 3 SHRINK

To form the SHRINK Cverlay, sst up o Binary Deck as follaws: P1, POPS, P2 with iis end
card removed and the SHRINK Dack. This cffectively loads SH'RE'\!K as ﬁwwh it were pait
© of P2, If we left the end transfer on PART 2, we naturaily could not load the SHRINK deck.
Qoo Monarch in. Using the ALOAD, S?OP functicn and a bias of 0, load P1, POPS, ard
then the third deck consisting of P2 p&us SHRINK. Note the ending !acuﬁon and fransfer
" address of SHRINK. Now using the punch program, punch from the beginning of meaningful
data in SHRINK, 04015, through the end of SHRINK with transfer address in the X register.
Note that it is not nacassary fo punch out the POPS ot this time as thoy will be left there
from the PREASSEMBLER Ovea’!ay. SHRINK does not overlay tho POPS. This constijules
‘the SHRINK overlay Dack for the System and is now put m the System Deck with a &2
SHRINK Card preceding it.

‘Querlay 4 ASSEMBLER

- Assuming that tha caleulation for DTAB has been dong, we now have o calculate a bias
~ for the POPS approximately 42 or 260 Octal locations below DTAB, depending on which

POP system we are using. Using the Monarch Loader with the step funciion, we load the
POPS at this bias, When the Leader stops, we resst the bias in the B reglster 1o 0 and load
Overlays M1 through M5, Because of the ORG en M1 they will be located comectly in
memory. Hoving loaded the POPS in af its bics below DTAB and loading M1 theough M5,
we now punch out locations 100 through 117 for the POPS transfor locations, and 1703 shrough
the tep of the POPS with an end WGns%rf as dolermined from the values Tn the C and B
registers, We now have an cbsolute dack consisting of 100 %o 117 and 1705 ¢hrough the top
of the POPS with an end transfer. This constitutes the cbsolute Overlay of the ASSEMBLER,

Overlay 5 PASZ

To form Ovaﬂﬁcxy 5, PAS2, vie sitlp the DEF Cerds (sype 1) from the front of the Binary Deck,
we got from tho Assembﬂy, and use tho remaining deck as the absslute overlay. Lookirg ot the
lictings, we must be carcfisl fo determine tha? the last lscuiion en PAS2 liss balow tho cuvent
-blas for the POPS, When that check is made the Deck is ready o go on the system.
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Overlay 6 FINISH

To make the FINISH Overlay put the DEF Cards from PAS2 onto the front of the FINESH Binary
Deck. Load it with the Monarch Leader inlo 0, STOP, Iis absoiute origin biases it corvecily.
After loading we determine the final location in B and the transfer location from C. Punch
~ from the beginning of FINISH, (04705) shrough the end of FINISH with the transfor address,
Note we do not punch the POP locations or any of PASZ, since these will still be Isft in CORE

from the previous Overlay at execution time. This cbsolute deck is now the Overlay for
FINISH.

Ovea'lcsy 7&8 CONCORD and CON2

To make the CONCORDA\XCE PARY 1, CONCO‘{DANCE PART 2 Overlcys we merely use
‘the Binary Decks from the Assembly.

These constitute the Overlays for Mata Symbol for Monarch Tape. Make sure that every
Overlay is precedod with the proper A2 Label Card, Notice that it is possible to remake a
“single Overlay and to replace this using the UPDATE procedure on the Monarch Tape. Howaver,
care must be taken that the values of DTAB and linkages with the POPS,  etc., for that Over=

lay are properly taken care o{‘ Appendix A doscnb.xs the final overlay deck structure for
system updct‘eo

Rewew

‘Let us do a final review of the making of overlays so that we know the axact nature of the
decks we are using to update the Mota=Symbol processer on the Monarch tape.

Foﬂowlng the A1 METASYM 1.D. Card, we have 42 ENCODER 1.D., the binary decks for
Encoder and 910 or 920 POPS, a A2 MON 1,D, oo thoe S4B cnd MON1 binary decks, a 42
MSCONTROL 1.D. and bmoa’y decks of TAPELOADER and MSCONTROL. This constitutes
OVERLAY 1 and will be lecded by the Monarch Loader upsn encountering a AMETA Control
Card. Overlay 2 is preceded by a 02 PREASSEM 1.D. The absolute overlay was formed by
"loading P, the POPS and P2 and dumping G100 - 117, and C1540 o top of P2 with an end
wansfer into P2. It is a single absoluto deck.

‘The six procedure decks follow, each one an encedad deck preceded by a A2 PROCKXXX

1. D. and machine identification card. Overlay 3 is preceded by a 42 SHRINK 1.D., The
absolute deck was formed by loading P1, POPS, P2 (without end card) and SHRINK binary
deck, and dumping 04015 (beginning of SHRINK) ¢o the end of SHRINK with transfer address.

It is o single absolute deck. Overiay 4 is preceded by on 42 ASSEMBLER 1.D. The abzolute

- deck was formed by caleulating DTAB, loading the POPS ot a bias below DTAB, resetting the
bius to zero, loading M1 = M3, and dumping 0160 = 117 and 01705 to tho top of the POPS,
vith end transfar info M5. It is a single abssiute deck. va!ay 5 is preceded by u 42
PAS21.D. Itisa smgi@ absalute deck from the assembly with the def cards removed (fype 1),
Overlay 6 is preceded by a A2 FINISH 1.D, The dbsolute overlay was formed by putiing the
def cards from PAS2 on the front of the FINISH dack, lvading it af 0 and dumping from the
begirning of FINISH (047C0) %o ¢the top of FINISH w:sh ond franster. It is a single absalute
deck, Overlay 7 is preceded by a 42 CONCRD 1.D. ¢ was formed using the bmun’y deck
direct from assembly. Overlay 8 is preceded by a 42 CON2I.D. It was formed using the
binary deck dirsct from assembly.
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This complefes the description of ABS overlays for the creation of the Mata Symbol Taps.

The only difference then beiwesn the 910 and the 920 Taps is the POPS which ore used. You
should see now, however, that the size of the POPS makes the size of the Overlays differ

and makes the value for DTAB differ for the iwo systems. Only a 910 system with a 910 POPS

will run on a 910/925. Only a system containing 920 PSEUDO POPS will vun on the 920/930,

_ Although the Menarch System Tapes run interchangeably on both systems, processars do nof,

It seems advisable that during the creation of the system a careful map of loading and dumping
should be kept in case the sysiem does not function comrectly. Once again, remember that
‘reserve locations at the baginning of the Overlay are not punched out. However, the listings
taust be studied carefully to determine that useful informaiion is not neglected. For instance,
. remember the situation of the PREASSEMBLER where the Origins ave reset in the body of PART 1
«of the PREASSEMBLER, Assemblies fo create the binary decks may be done with either Mata
910 or 920, since any instvuctions which ave not in the 910 Subset are cutematically forced to
POP by the procedure dofinition at the beginning of the Deck (except 910/920 POPRS). I a
reassembly is done, check that the POP operation codes on the listing cemvespond with the
.actual transfers in the POPS. None of the Overlays use the POP machinsry of the Monarch
loader, All POP opevation codss must be generated absolutaly ot assembly time, or the system
will not function.

‘The compleata discussion hare has bean ericntad to creating a system using Card Input and Card
Qutpus. It seems that this could be dene equivalently on Paper Tape,. with two excopiions.
1n the making of the SHRINK Overiay, we remcved an end card from P2 to properly orient
_the loading of the SHRINK Overlay with P1, POPS, and P2, so that defs and refs could be
satisfied. Also, we used PAS2 dofs on the FENISH dack. On Papor Tage this may be rather
_difficult. A little bit of ingenuity on your part may overcomo this. Good Luck.

CONCLUSION

it is hoped that utilizing this discussion, the information in the SYMBOL = META-SYMBOL
Manual and the information in the Meta Symbel Tech Manual (Section 5, the Operaticnal

. Information, in the back of the Manusl), the user may successfully crease his own Meta=Symbol
System. It is this writer's suggastion that the user vy fo recreaie an existing system before

- trying any modifications.
.APOLOGY

The writer apolegizes for the length, cemploxity and redudancy of this memo. However, it
. is somewhat like frying to explain the naoiure of an elephant to the three blind Indian philosophers,
~ who held the tail, trunk and leg of the animal respactively. 1 hope the memo has explained

tha task from your point of view,
e Ll
/.{I}ﬁ Maclatyre

JMecf
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APPENDIX A ~ The Mela=Symbsal Update Package

METASYM

ENCODER

ENCODER BINARY (as assembled)
910 or 920 POPS BINARY (as assembled)
MON1

S4B BINARY (as assembled)

MONT1 BINARY (as assembled)
MSCONTROL

TAPELOADER BINARY (as azsembled)
MSCONTROL BINARY {as assembled)
PREASSEM

' PREASSEM ABSOLUTE (P + POPS + P2)

loaded & dumped
PROC910
210 PROC (as assembied + machine ident. card)

- etc.

PROCBY3H

9300 BUSINESS PROCS

 SHRINK

SHRINK ABSOLUT:E (P1 + POPS + P2 + SHRINK loaded = SHRINK dumped)
ASSEMBLER |

ASSEMBLER ABSOLUTE (M1 - M5 + POPS, POPS biased below DTAB)
PAS2 loaded and dumped

PAS2 BINARY (us assembled less def cards (type 1) )

FINISH

FINISH ABSCLUTE (FINISH + PAS2 DEFS)

CONCRD | loaded & FINISH dumped

CONCORDANCE P71 BINARY (a3 assembled)

NN
CON2

CONCORDANCE PT2 BINARY (as assemblod)



APPENDIX B META-SYMBOL OVERLAY STRUCTURES

DIAB

META=SYMBOL DICTICNARY AND TABLES .
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