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Onrco upon o §ime, Prograrmatics wrote a three=pass Meta-Symbol Assembler to run In

12K vader Monarch, It was a relatively clean system with a simple system-make procedura, |
Somebody thon made the decision that since Monarch could cperate in 8K, all processors
undes Menerch should operate, cnd be malniainable in 8K, Aiso, a Cencordance was to

be added, The cutting and squeczing began. Ths result is the present B-overlay Meta-
Symboi Assembler. Bacause of space censiderations, tho overhesd of 1/0 handlers was

a luxury that could not be afforded, Consequantly, only "common® 3/0 is residens

 (MSCONTROL); the 1/O for LO to the printes, being used only in PAS2, FINISH, and

CON2 15 written In=line in these pusses. (The remifications of this may be seen in the

- present Unbuffered Printer Update Packages), OF the 8 ovarlays, the fitst is loaded by the
' Monarch Loader, and intercommunicaiion between the programs walch make up this overlay

is by external references and definifions. The fast 7 overlays, on the other hand, are

- absolute decks with no estternal roferances or definitions, since the small resident system

overiay loader (TAPE LOADER) can load only the restricted absolute, unblocked format.

-~ All inter-communication betwean overiays Is threugh absolute locations which are assembled

info the routines of each overiay es cbsolute EQU's, Essentially the sysiem is set in concrate;
‘even theugh “relocatable” decks are used in constructing ahsolute overlays, the whale system
is extremely sensitive to relocation of any segraent or change in size and w@rangement of

' ?01’)3 @S,

* This memo will endeaver to describe the things about the system which the user will need fo

“kaow fo generate a working Meta=Symbol syster, and in particuler, will emphasize the
"oittalls the vser must wvoid if he wishes (o modify slele=Symbol succewsfully, The reader

with wore than a curiosity about the sysiem should be oguipped with a sof of Meta=Symbol
listings and « system map of the Monarch tapa.  Although the 910 end 920 systems do not

- operate interchangeably, the listings ave identical; the diffcrence: lies in the use of POPS

and method of creating systom ovariap, (910 = 910/925; 920 = 920/930 throughsut the
discussion,) The discussics whick follows describes the gancration of both 910 and 920
systems, (MNote: Although the 9300 Mela=Symbol operates like 900 Meta=Symbol, its

~ method of gencration is so radically different as to merit onfy this cursery note, )



The Routines of Meta=Symbol

The Routines of Meta~Symbo! are listed below, numbered as individua! assemblies and
identified by the ovarlay they are used in (the POPS are indicated only as ssparate assemblies,
although they in essence are included in each overlay. The procedure will be explained later. )
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. 920 POPS
910 POPS
ENCODER
S48
MON1 OVERLAY 1
TAPELOADER
MSCONTROL
PREASSEMBLER PARTI (P1) .
PREASSEMBLER PART2 (P2} A
SHRINK 7] OVERLAY 3

. ASSEMBLER PART1 (M1) .
ASSEMBLER PARTZ (M2) . :

~ ASSEMBLER PART3 (M3) OVERLAY 4 .
ASSEMBLER PART4 (M4) '
ASSEMBLER PART5 (M3) | |
PAS2 7 OVERLAY 5
FINISH J ovErLAY 6
CONCORDANCE PARTI (CONCRD) -] OVERLAY 7

19. CONCORDANCE PART2 (CON2) ] OVERLAY 8
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Assembling the Routines of Meta-Symbol

C ' j
Each routine of M=S may be azsembled 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 insiruciions with operation codes baiwaen octal 100 = 117, This causes any 920 Instruction
to POP on either 910 or 920. For example, the OP code for CAB is 1060, for SKR, 107.
This is true for each routine. These arbitvary POP codes will be gensrated, no mater 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 fiags on any instructions in these rousines,
thoy have been incorrectly assembled. This would lead fo a most peculiar for of recursionl)
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Note that although POP codes are generated for 920 insiructions and I flags occur on these
insfructions, these cedes are absolutely unique; nowhere is a POP ref/daf item generated or
used. For example, for SKR exp it is as though the op code 0107 ware merged with the

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

How POPS are used in the M«S Assambler

~ “As we have seen, a 920 instruction not in the 910 subset will POP on both 910 and 920 systoms

- through a uniquo POP transfer location in 100 = 117 which is identical for sach reutine and for

- both 910 and 920 sysiems. Let us trace the exacution of an ADM instruction first in the 920

system and then in the 910 system. If we looked af the £.DM instruction in memory at location L,

- 1t would be 0112 in both 910 and 920 systems. On the 920, POP code 112 causes a iransfor o

- Tacation 0112, which contalns a BRM CHANGCE, where CHANGE 35 located in the relocatable

saction of the 920 PSEUDO POPS. Tha PSEUDO POPS then replaces the POP instruciion at
location L with the actual 920 instvuction for ADM, retaining the index, indirect and addrass

characteristics, and executes the instruciion. Thus, when a POP instvuctlon is encountsred on

- the 920, it is replaced by the actual instruction. In loops cortaining a POP instruction, the
POP occurs only the first #ime and the Instruction iiself is executed all other fimes in location L

of that overlay. On a 910 system, the ADM instruction af location L is o 0112, When the
POP occurs, the instruction is simulated by the 910 POPS, and no modification takes place.
Now frace some other insivuctions 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 centaln both AORGS and RORGS., The

- AORGS define the absoluts section 100 = 117 whera the POP transfers are located. The RORGS
- define the relocatable saction of both packages which will be located ot 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 longaest 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 caiculated as the last location in PAS2 plus the
length of the relocatable section of the POPS being used in that system. For example, if PAS2
ended at 013500, DTAB for 920 would contain 013500 + 048 (length of relocatable saction of

- 920 PSEUDO POPS) = 013548, We would probably set DTAB to 0135600 for a bit of breathing
space, depending on the fightness of the system. On 910, DTAB = 013500 + 0260 = 013760
or 014000 for safety, DTAB may be set too high, just don't set it S00 low! It must clear the
top of PAS2 + POPS, The DTAB valua for 920 is assembled into the DTAB cell in ENCODER,
the 910 value is assembled in the DTAB cell in the 910 POPS, (Nofa: The 920 POPS confains
no DTAE). As description of the system continues, the determination of DTAB value will also
be more clearly seen. (See also APPENDIX B), : ’



OVERLAY 1

~ The routines in OVERLAY 1 in the order of loading by the Monarch loader are (A1 and A2
records are indicated also): ’
A1 METASYM
A2 ENCODER
ENCODER (BIN)
910 POPS OR 920 PSEUDO POPS (BIN)

42  MONI
S4B (BIN)
MONT (BIN)

A2 MSCONTRL

TAPELOADER (BIN)
- MSCONTRL (BIN})

ENCODER is ORGed at 01372; although it is @ relocatable program, it is loaded af 0 and its

- ORG effactively absolutely positions it a? 01372, Notice that its references to MSCONTRL

and TAPELOADER are absolufe thwough EQU%. These must be changed in all overiays if change
is necexsary. The last definition in ENCODER is ZTABLES EQU $+01640. This value of ZTABLE
can be changed only with discretion. ENCODER {s the routine which reads in Symbolic/Encoded
- cavds, builds a dictionary in cors, merges corrections where necessary, and cutputs an encoded

- bit string 10 tape X1, ENCODER contains the 920 value for DTAB. -

910/920 POPS

The 910 POPS or 920 PSEUDO POPS are loaded so that the iransfer vector has an AORG 0100
and the relocatable saction is locatéd above ENCODER, These 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 loadad in ENCODER. 1f 920
POPS are loaded, the injtial 920 value in DTAB is unchanged.

48

548 (RORG 0) 1s relocated above the POPS. If tho C option is called, 1t witl be utilized to
transiate from old Symbol 4 code to Modem Meta=Symbol code; it tramslates such items as
VFD to FORM, etc. The actual translation is done during encoding and the ENCODED or
Source Output (including LO) will contain the sranslation into Meta~Symbol language.

MON1

MONI is a relocatable routine with RORGO, loaded just above S48, It is the 1/0 initializa-
tion section of Meta-Symboi. By querying the Monarch Unit Assignment Table and MSFNC
(0273 in MSCONTRL, the ceil which Monarch Aciion routing initlalized with parameters on
the META conirol card), it Initializes the unit and channel numbers fn all residont i/0 in
MSCONTRL. After initialization has taken place, MONT will be overlaid by Encoder tables.

pe

=
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TAPELOADER

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

MSCONTROL

MSCONTROL (AORG 0200) contains the resident 1/O Information. It is responsible for all
input/output except the printing fo the Line Printer or Typewriier done by PAS2 or Concordance

~ (CON2) when listing. If PAS2 puts listing out to Mag Tape for instonce, the Mag Tape

routing in MSCONTROL will bo used. MSCONTROL dlso contains the ABORT logic for

'+ typing out the Meta-Symbol ABORT messuge and retuming to Monarch, MS CONTROL,

which is the last program of OVERLAY 1 to be foaded, contains an end transfer So ENCODE,

- a ceil containing a BRU %o TRACOR, the entry paint of ENCODER. Thus ENCODER is
the first program to bo executed after the loading of the first overlay. '

OVERLAY 2

PREASSEMBLER PART 1 s a relocateble program with an origin of Octat 1403, Lecding this
at 0 effectively positions this overlay cbsalutely In the comract place. Looking dowin to
approximately line 167 of the listing of PREASSEMBLER PART 1, we find an ORG 01540
followed by some EOM's and SKSs. 5 you follow the Octal cddressing, you will notice that
this saction effoctively overlays the preceding reserve area. In addition, around line 348,
just preceding the label PREASSEM, there is ancther ORG af PIERT + 2. This is the inlial-
ization section of PREASSEMBLER, and will be overlald later by quentitics placed into the
reserva ssction dsfined at the boginning of the program. Further on down about iine 416,
there is another ORG at CHNG 142 following the comment END OF INITIALIZATION
CODE. " This is the actual operating portion of the PREASSEMBLER. It is worth taking the
timo o actually map out the saquenca of code and the overlays info memory of this particular
program. Notice that the lowest partion in memery where meaningful coding exists is Octal

- 1540 where thess EOM's and SKS's are established, The drawing of the map is 1ef? an
exarcise o the user. The relocatable section of the POPS wiil be locded betwsen Pi & P2,
The second portion of the PREASSEMBLER is RORGed at 0. ¢ Is also relocatablo and will

ba loaded after PREASSEMBLER PART 1 and the POPS. Notice that PREASSEMBLER PART 2
has as its last cell the labol, SLLITX and the unique literal 01234567, 1t uses this fo find
the ead of its own siring of literals and thus begin its tables. '

PROCEDURES

Since the PROCS go on the taps just as they come in ENCODED ferm, it is no? necessary fo
aiter these, However, the reader is warned that thore Is o machine deflnltion card which must
precede every PROC Deck on the System tapo. The dascription of this card Is containod on
Page 42 of Symbol = Meta=Symbol Manual, under the heading System Procedures. The PRE-

- ASSEMBLER will search the tepe for the 42 fabel of the propar set of PROCS, loud it inte

memory and build all the Symbol Tables accordingly as it mekes its fivsy pass through the bi?
siring on X1, - '



 OVERLAY 3

The next program is SHRINK, ACRG at Octal 4000, ¥ has external references to many lchels
in PREASSEMBLER PART 1 and 2, and ovarlays ealy a portion of Part 2 (i.e., the povtion from
Octal 4000 2o the end of SHRINK). MNotice that the second fo tho st label in SHRINK 15
called PSMPLC EQU $+01060. This eifectively allows room for the literals and gives SHRINK
some working storage. The purpose of SHRINK is fo perge unwanted procedures from the
procadure sample fable so that mare table space will be allowed for the ress of the Assembly.

OVERLAY 4

M1 through M5 are the portions of tho firsk pass of the Asssmbler, It was spiit into portions
Jonly becauss it could not be assembled in 8K as o single overlay, Nofice that M1 is RORGed
"at Ocial 1407; although it is c relecatable grogram, loading it ot 0 offectively places it
~correctly in memory. M2 through M5 have RORGS cf 0 and are located consecutively follow~

ing MI. The loading of these 5 programs plus the POPS constifutes the whols of ASSEMBLER

PART 1.
‘OVERLAY 5

PAS2 is an 'absolu?ely origined pregrem (ACRG 01407). It is put on the fape just as it comes
from the Asssmbly with definition cards removed. The definition cards from PAS2 will be
‘used o satisfy the external refarances in FINISH, the next overiay.

"OVERLAY 6

FINISH Ts an absolutely erigined overlay with an ACRG of Octal 4700, 1t overlays a portion
-of PAS2 and makes references to routings in PAS2,

- OVERLAY7& 8

CONCORDANCE PART 1 and CONCORDANCE PART 2 are both assembled absolute and they
go on the system tape exactly as they come from tho Assembly,

‘At this point, we have made one rough run over the Meta=Symbol Decks. The usar can
fomiliarize himself with the system, first of al by going through and marking all cells which
are absolute, by noting all the inter-communication which s done by cbsolute cells and by
mapping the origins of each overlay. Whiie this is rather tedious, it 15 somawhat necassary to
an understanding of how the system works, .

- Comstruction of the Overlays

This section describes how the Overlays are fo be formed in mesory and the absoiute overlay

croated for the M=S tape. A following section will deseribe the aciual Sysiem Make procedure
in more detail. ' :



~ Overlay 1
Overlay 1 consists of the Binary Decks 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)
A2 MONI

(Binary deck of 548)

(Binary Dack of MONT)

A2  MSCONTRCL

(Binary Dack of TAPE LOADER)
{Binary Deck of MSCONTRDL)

These routines make up the first overlay. When a Mata=Symbol Card is encountered by the
Monarch System, it will go %o the Mota~Symbol action reutine which saarches the sysiem tape
for the &A1 METASYM Label, Ignoring A2%s, it will load decks up to the end iransfer which

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

~ Loader at 0 and its CRG of Octal 1372 pasitions it in memery. The POPS, which have a relocatabi
" origin of 0, and an absolute origin of 0100, S4B which has a rolocatable ovigin of 0, followed
by MONT which has a relocatebie osigin of 0 are then loaded following ENCODER, This

- completes the rolocatable scction of the first overley, TAPE LOADER is then loeded starting

at absolute crigin of Octal 2, Finally MSCONTROL is loaded with an absolute origin of Octal
200, All vefs and defs cra satisficd by Monarch loader and contral is transferred to the end
transfer location of MSCONTROL, initicting the Meta~Symbol Sysiem, From here on, the

~ Monarch System is not used; the Meta Syabol TAPE LOADER takes care of loading atl the over=
lays necessary for the execution of the Mata=Symbol Asscrably. Control is enly retusned fo

. Menarch in case of completion of the Assembly and/or CONCORDANCE or an ABORT situation.
. The first Overlay is the only Overlay on the system tape which coniains external referances and

. definitions, It is the only Overlay which is loaded by the Monarch Leader, which can satisfy
. all these refs and defs, :

Oveﬂoz 2

Overlay 2 consists of PREASSEMBLER PART 1 (P1), the POPS (910 ar 920) and P2, i+ wiil be
formed by loading PREASSEMBLER PART 1, tho suliable POPS, and PREASSEMBLER PART 2 into
memory with the Monarch loader and dumping out in cbaolute versien 100 to 117, which contain
the POP transfer focations, and Octal 1540 through the top of PART 2 of PREASSEMBLER., In

. genaral, In making the alcolute decks rescrve locations are wof to be dumped, Ouipul only

- meaningful data. The rezerves are offen used as intcr=communication between two different
Qverlays; by dumping them In making the absolute decks we may overlay some meaningful data
which wo mean? to leave in memory betweon overlays, So although PREASSEMBLER PART 3

is ORGed at 01403, wo dump only from 01540, the first meaningful data,
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The third Overlay, SHRINK, will be formed by loading P1, POPS, and P2 along with the
SHRINK deck to satisfy all references and definitions and then dumping from the beginning
of SHRINK (Octal 4015) to the end of SHRﬁNK.

Oves‘icsz 4

The fourth OVERLAY, ASSEMBLER, will be formed by loading the POPS inte memory at a
position where they will not bo overlaid by PAS2 and yer will lie under the value of DTAB,
Afier the Monarch loader has been used to load the POPS, and M1 through M5, then the
portion 0100 fo 0117 will be dumpad cbeolutely and the portion from 01705, which Is the
first meaningful data celi of ASSEMBLER PART 1, theough the top of POPS will be dumped,
. Tais will form the ASSEMBLER Overlay.

%
: Ovea’ig_z 5

PAS2 will be formed by stripping tho definition cards from the front of the Binary Deck as 1%
“came from ihe Assembly and using this absolute deck as the Overlay. Noftice that when it is
vead into CORE, it uses the POPS l6ft there by PAST. Remember that DTAB wes calculated
such that if the POPS were loaded divectly bencath DTAB, PAS2 could load in without over-
laying the POPS, Therefore, wo just use the Binary Deck for PAS2 as it comas from the

. Aszombly sans def cards.

. Oveﬂa&

FINISH will overlay a poriion of PAS2; it makes rofarences fo labols and subroutlnes in PAS2,

. Notice that it is an abselutely origined deck, Yo ferm the FINISH Overlay, we attach the
defs from PAS2 to the FINISH Binary Deck, load it into memery, and punch out the portion from
the beginning of FINISH (04700) to the end of FINISH.

Overlay 7 & 8

- The Overlays for CONCORDANCE PART 1 and PART 2 are put on the system tape exactly as
they come from the Assembly, ' '

‘Actually Making the SYSTEM

We wiil assume that the user is now sitiing of @ machino with a Card Punch, Set of Binary Decks
and a Monarch System. The user will also need a cepy of Progrem Cavalog Number 000018C,

- Binary Dump to Papsr Tapa or Cards, Load 18C into Memory with the Monarch Loader ot DTAB

- or above, but whare it will not conflict with the Monarch Loader Tables, 1t will remain resident
in memory during the making of all the Overlays. Take note of the entry location for 18C,
Alzo notice that for tho punching of cards, Break Points 8 and 4 must be set; otherwiso a tape
with kootstrap will be punched.
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Overlay 2 PREASSEMBLER

Boot the Moacrch System, Using the ALOAD, STOP, Commands, loud PREASSEMBLER PASH
at 0, lead the 910 or 920 POPS, and foad ‘“"REASSEM’E;LL‘R PART 2 Nofe that the loader will
stop after the loading of each of thess decks. After PART 2 has been loaded, the C ragisier

“will contain the fransfer address and the B register will contain the las? location pius 1. Now
transier to the Dump progrem. Dump location 100 through 117 with o transfor address (i, e.,
set X =0). Now dump location 1540 through the top of PART 2 with she transfer address in
the X rogister. The Dack punched ocut Is now the abs@gu?e deck for PREASSEMBLER, Thisis
precesded by a A2 PREASSEM Card in the System Deck, Now the PROC Decks follow with
thair 42 Cards and the machine identification card discussed earlicr.

 "Overlay 3 SHRINK

To form the SHRINK Overlay, set up @ Binary Dack as followss P1, POPS, P2 with its end
card removed and the SHRINK Dack, This cffectivaly loads SH'%E'\H( as kur"h it were pait
 of P2, if we left the end transfer on PART 2, we naturaily could not load the SHRINK deck,
aoot Monarch in. Using the ALOAD, 5?05’ function and e bies ¢f 0, load PI, POPS, ard
then the third deck cons!s?ing of P2 pius SHRINK., Note the ending !occ’!on and fransfer
" address of SHRINK. Now using the punch program, punch from the beg.nning of meoningful
data in SHRINK, 04015, through the end of SHRINK with ransfer address in the X register,
'Note fhat it i3 not nacassary fo punch out the POPS ot this time as thoy will be left there
from the PREASSEMBLER Ovea‘!ay. SHRINK does not averlay tho POPS. This constijutes
‘tha SHRINK overlay Deck for the System and is now gut m the System Deck with a 42
SHRINK Card preceding if.

‘Overlay 4 ASSEMBLER

- Assuming that the caleulation for DTAB has been dong, we now have fo calculate a bias

for the POPS upmx!ma?ely 42 or 269 Octal iocui‘tom bolow DTAB, depending on which

POP system we are using. Using the Monarch Loader with tha step fmc?mn, we locd the
POPS at this bias. When the Leader stops, we resst the bias in the Bregister 2o 0 and load
Overlays M1 through M5, Because of the ORG on M1 thoy will be located comectly in
memory, Hoving loaded tho POPS in ab its bics below DTAB and loading M1 through M5,

wao now punch out locations 160 ?mugn 117 for the POPS fransfer locations, and 1705 “hmug"t
the top of the POPS with an end trensfer as dotermined from the values in the C and B
registers, We now have an absolute dack consisting of 100 %o 117 ard 1735 through the top

of the POPS with an end transfer. This constitutes tha cbsolute Overlay of the ASSEMBLER,

Overlay 5 PAS2

To form Ovm@cxy 5, PAS2, vie sirlp the DEF Ceards (sype 1) from the front of the Binary Deck,
we got from tho Assembly, and use tho reinaining deck cs the absslute overlay. Looking af the
h.,.mg», wa must be carcful fo determine that the last lecation en PAS2 lies balow tha cument
‘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 onfo the front of the FINISH Binary
Deck. Load it with the Monarch Leader into 0, STOP, lis absoiute origin biases it correctly.
Afer loading we determine the final location in B and the trensfer lecation from C. Punch

- from the beginning of FINISH, (04705) through the end of FINESH with the transfor address,
Note we do not punch the POP locations or any of PASZ, since these will still bo laft in CORE

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

Overlay 7 & 8 CONCORD and CON2 |

" * To make the CONCORDANCE PART 1, CONCCORDANCE PART 2 Overlays we merely use
- ‘the Binary Decks from the Assembly.

These constitute the Overlays for Mata Symbol for Monarch T Vapa, 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 dcscnb.:s the final ovarlay deck structure for
system updcte.

Rev'erwk

‘Lot us do a final review of the making of ovarlays so that we knew the exact nature of the
decks we are using to vpdate the Meta=Symbol processer on the Monarch tape.

Foﬂowis'ag 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., the S4B end MON]I binary decks, a 42
 MSCONTROL 1.D. and bmaa’y decks of TAPELOADER and MSCONTROL, This corstitutes
OVERLAY 1 and will be leaded by the Monarch Locder upsn encountering a AMETA Control
Card. Overlay 2 is preceded by a A2 PREASSEM 1.D. The absolute overlay was formed by
“loading P1, the POPS and P2 and dumping 6100 - 117, aad 01540 fo top of P2 with an end
wansfer into P2, It is a single absolute deck.

‘The six procedure decks follow, each one an encoded deck praceded by a A2 PROCKXXXX
1. D. and machine identification card. Overlay 3 is proceded by a 42 SHRINK 1.D. The
absolute deck was formed by loading P1, POPS, P2 (without end cavd) and SHRINK binary
deck, and dumping 04015 (beginning of SHRINK) to the end of SHRINK with transfer address.
"It is a single absolute deck. Overlay 4 is proceded by an 42 ASSEMBLER 1.D. The abzolute
- deck was formed by calculating DTADB, loading the POPS at o bias below DTAB, resetting the
bics to zero, loading M1 - M3, and dumping 0100 ~ 117 and 01705 to tho top of the POPS,
with end transfor into M5. 1t is a single absslute dack. vaﬁuy 5 is preceded by u 42
PAS21.D. It is asinglo absslute deck frem the assembly with the def cards removed (type 1).
Overlay 6 is preceded by a 42 FINESH 1.D. The absolute overlay was formed by putting the
def cards from PAS2 on the front of the FINISH deck, loading it ot 0 and dumping from the
begirning of FINISH (047C0) o the top of FINISH with ond transfer. ¥t is a single absalute
deck, Overlay 7 is precedad by a 42 CONCRD 1,D. 1t was formed using the bmau’y deck
direct from assembly. Overlay 8 is preceded by a 42 CON2 I.D. It was formed using the
birary deck direct from assembly.
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This completos the description of ABS averlays for the creation of the Mota Symboli Tape,

The only difference then beiwesn the 910 and the 920 Tape is tho POPS which are used. You
should see now, hawever, that the size of the POPS makes the size of the Overlays differ

and makes the value for DTAB differ for the two sysiems. Only o 910 system with a 910 POPS
will run on a 910/925. Only a system coniaining 920 PSEUDO POPS will run on the 920/930,
. Alshough the Monarch Sysiem Yapas run interchangecbly on both systems, processors do nof,

It seems advisable that during the crestion of the system o careful map of loading and dumping
should be kept in case the sysiem does not funciion comectly. Once again, remember that
‘reserve locations at the baginning of the Overlay are not punched out. Howaver, the listings
faust ba studied carefuily to determine that useful infermation is not neglected. For instance,
- remember the situation of the PREASSEMBLER where the Origins are reset in the bady of PART 1
«of the PREASSEMBLER, Assemblies to creaie the binary decks may be done with either Mata
*910 or 920, since any instvuctions which are not in the 910 Subse? are cutematically forced to
'POP by the procedure dofinition at the beginning of the Deck (excapt 910/920 POPS), ¥ a
veassembly is dore, check that the POP operation codes on the listing corvespond with the
.actual transfers in the POPS. None of the Overlays use the POP machinsry of the Monaich

lcader. All POP cperation codes must be generaied absolutoly af assembly time, or the system
will not function. ‘ '

,The complate discussion haro has bean ericnted fo cregiing o system using Card Input and Card
Output. It ssems that this could be dene equivalently en Poper Taps,. with two excoptions,
.10 the making of the SHRINK Overiay, we removed 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 bo
satisfied. Also, we used PAS2 defs on the FINISH dack. On Papor Tase 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-SYIMBOL
Manual and the information in the Meta Symbol Tech Manual (Section 5, the Operaticnal
. Information, in the back of the Manual), the user may successfully croate his own Meta=Symbol

System. It is this writer's suggestion that the user fvy fo recreate an existing system before
- trying any modifications.

APOLOGY

The writer apologizes for the length, comploxity and redudancy of this memo. However, it
- is somewhat like frying to explain the nature 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
the task from your point of view. '

JMecf
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APPENDIX A - The Mela=Symbol 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 (qs assembled)
MSCONTROL BINARY ({as assembled)
PREASSEM

' PREASSEM ABSOLUTE (P1 + POPS + P2)

loaded & dumped

- PROC910

910 ROC (as assembied + machine ident. card)

. etc.

‘o

PROCBY3H

9300 BUSINESS PROCS

 SHRINK

SHRINK ABSOLUTE (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 ABSOLUTE (FINISH + PAS2 DEFS)
CONCRD | loaded & FINISH dumped
CONCORDANCE P71 BINARY (as assembled)
CON2

CONCORDANCE PT2 BINARY (as assemblod)
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APPENDIX B META~SYMDOL OVERLAY STRUCTURES
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META-SYMBOL DICTICNARY AND TABLES.
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7777
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/7 7/
04760

00
/777 4 // //
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// // . 49 // | /
/1]
Mscomm7 . //
/ / / / / / | // // /]
TAPELOADER| /Z | FOP 0260 T
3 FOP / /"OP//// 4&:\55?&5/ o
TRANSFER, |TRANSFER /] P Id TN
] 2 - 3 ° 4- - 5 6 N o 3 .
ENCODER,  PREASSEM  SHRINK  ASSEMBLER  PAS2  FINISH  CONCRD  CON2
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