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SUBJECT: Linking Losder for MIDAS

The MIDAS Linking Losder is &8 PODP=6 program co load relocatable-
format output from the MIDAS assembler, with facilities to handle
symbolie cross-references between indeépendently assembled programs.
Although it is arranged primarily to load from DECtape, the loader is
able also to lead paper-tape relocatable programs.

To use the loader, load it off the MACDMP S5YSTEM tape as the file STIME .

(A £ile BTIRE KEW may exist, repairimg old bugs or introducing new
features.)y Then the loader expects commends to be typed im on che on-
linelelecype; btwo Successive ALT HMODE characters terminate the string

of commands., The commands in & string are not performed umtil the string

i thus terminated. While & command st¢ring has mot been termimated,
RUBOUT will erase the last typed-in character (and type it out again as
g8 teminder). A command string may containm eny number of commands, and
the gffect 15 the seme whether the commands arve together fn ome string
or are in successively typed=-in strings each delimiced by twoe ALT MODEs.

The loader maintaing cwe tables whose contents may change as programs
are loaded: (a) the loader Table, which contains definitions of global
symbols and vnresclved wirtual usages; (b) the local symbol table,
containing all program pames, and the local symbols [or each program
for which their loading was requesced,

In the following command descriptions, n is an octal number, or one of
the commind cheracters said to have & wvalue., '§ is ALT MODE, which
echoes out as § . ., Tepresents SPACE

command form Meaning
P Bet to remd from the paper tepe reader. -[Tape must

be in the rasder, end the reader must be on
when thiz command is performed.)

anEMElvnﬁﬂﬂﬂ'G; Zet to read from beginning of flle namsl name? on
DECtape unit n . (If n is omitted, the last

DECtape mentioned ' is assumed.)

K Load selected finmput file witheut local symbols,
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Load selected input file, saving local symbol definitlons
for DDT. (W and L wset the Current Starting
Address to that specified in the program
loaded if that iz not @.)

Copy all defined global symbols in the Loader Table
into the local symbol table (for DDT); them
delete same from the Loader Table,

Eead in the relocatable version of DDT from nEﬂtipe
unit 1, tell it of all symbols in the leocal

symbol table; wipe ocut the loader and transfer
eontrol ko DOT.

List files of pECtape wnit o . (As in the H command,
the argument n may be omitted.)

Transfer control to the Current Starting Addreas.

Set the Current Starting Address to n and transfer
control thereto.

Print the value of n as &n octal integer.
Has the value of the Current Starting Address.

Has the value of the lowest address currently used
by the loader. -,

pelete all lecal and global symbols from the local
symbol table and the Loader Table.

Zero core except registera 2§ through 37 and the loader
{from E up).

Print contents of lecation m .

Has the current value of program relocation.

Set program relocation to n .

Sat common relocation to o .

Print storage map: Each program in core has one line
in the map. At the lefr i# the program name,
and at the right in octal is a word whose
right half is the first location used by the

program and whose left half is the last
location used by the program.

)~_f



nf

n€aym

EXror me:ssage

SCE  adr

CUGA adr sym

MDE adr sym

CES

FHNF

ILM

ri

Print storage map and missing list (short form). Each
program loaded appears as follows: one lipe -
with the program name at the left and the firsc
address used by the program ac the right; any
number of lines indented one space, each listing
an vndefined symbol wsed in that program, Wwith
the address of its first use therein. Swymbols
are global unless preceded by ® meaning local.

Print storage map and missing list (long form). (Here
the value of n is immaterial, but an argument
must be given.) Like T with the follewing
changes: (a) following the program name is a
36-bit word in octal with first and last saddresses
as for the § command; (b) the address is given
of each reference to each undefined symbol.

Define symbol sym with the value n . The symbol will be
"global unless & * is typed somewhere between

£ and >

meaning

Storage capacity exceeded. The program being Gloaded
collided with the loader ac adr . '

Undefined global assignment. The global symbel sym
was undefined when needed by the loader to
perform & parameter assignment or locatiom
asaignment, The current loading address is

adr .

Multiply defined global. A defined global appeared to
the lefr of & : whan adr , the current locationm,
did not equal the value of the global. It was

net redefined.

Chechksum error.

File not found on DECtape speclfied.

Too much symbols: occurs when loading DDT, and means

that DDT 4 symbols + program exceeds storage
evellable by pug reglsters.

Illegal memory reference: an error by the loader.



A tape labelled LIBEARY is available, containing various useful sub=
routines in the file LIBRAR 1 . Up-to-date details are posted in che
PDP-6 room. Each program in the library file was assembled with the
.LLBRA pseudoinstruction, and so¢ will be loaded only if in the Loader
Table 1s a request for & global symbol defined. in that progrom. There-
fore the library file should mot be loaded until all programs have been
loaded which make reference to the library subroutines.

Command string Examples,

(al) To load the program APLHA RALPHA from DECtape unip 3, the program
SUBR 1 from unit 2, and the program BR from dnit 2; then to
get 4 sterage map and missing list; ’

- 3MALPHALRALPHA (§) L2MSUBR,1 (B) LHSUBR 2 @ L®d®

In this example, L was used for each program to load its local
symbols. The N command could have been used in each case instead
not to leoad local symbols.

(a2) Then to go to DTT:
OO

(b) To load the program in tht paper-tape reader and transfer to its
starting address;

e ®O

The L command was not used here becavse DDT was not requasted.

(c)  To load PROG REL from DECtape unit 1 and the requested library
routines from unit &§;

IMPROG,REL (D) L4MLIBRAR ) (D DE
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MIDAZ is & PDP-& assembly Program. Its input i3 a symbolic-language file
either of paper tape punched in ASCII code, or a DECtape ASCII-mode file f{ f{

A
IR ¥

according to the MAC file furmat {sne HAC-HrEﬁ?}. The output of MIDAS £5lﬁﬁ
'.‘I.u 3
a binary file == gither a paper Lape or a SBLE or REIﬂﬂ—mude file omn DEE:apE

ThE input language is farmat free, meaning thab the value 9T use of a wurﬂ

1
& LT

in the input does not depend om ita pesition in a line ur on the page, but

imstead upon the characters (such as colon, comma, and carriage veturn) nhiéh

delimit 1it.

The output of MIDAS consists pr"marily of starage words ;

35 bit quantities

intended tu be placed in mEmurF lﬂcatinns when the fife is loaded. Also in

the ﬁutput flle usually a symbol table -- a list of na:es and v:Iues nf a11

symbols dafin:d by the pragrammer = 1s included for use with DDT {aee DEG = ,

-]

P-UP-DDT-UM-FP-ACT@F &nd A.I. Memo. No. 147, "a Multiple Procedure DDT"}

The programmer may select ongé of Hevaral formats for his hinary uutputi onE - a

r&Eeren:ea between
' .indgpenﬂently assamhled prngrams. ik i

. ) . - :wbw“"
: ._....,._. "'"'h' -.-_ o =--..T"'.:'=:I'; ,..,..ﬂ...!]--"--"...- _'-:-." i, & e -\.., ;

_::hg EEDAE aymﬁ¢1¢¢ Tingu:gu p{?vigt_wﬁ ufhp varitty ut ways the prngramﬁgr
. ;'-ﬂc-. ) "_‘”_.,;: a1 . i el =

nay uxpreas quantities of intarest o him:

g

..of them, relocatable, allows him to make symbolic cross-

o ; f._ ‘..

‘a5 POP-6 machine instructinna,

1ntageq te any of several radices, floating point numbers, half- words , character

atrings, ete. In additinn Lt has a variaty of features (Bag. maécroihstructions

and indefinite repaat} for :uuatitutian end repitition of character strings

=°mrriﬂiﬂs input to MIDAS . i : 1. T

0
L

The nriginil speciflnatiuns for HIDAS uerq undertaken in thg winter if 1553 4 E;
: = _- - Lo
by mLmbers of th: Tech Model R;ilruad Club, including Hea#rs. ?raliér Ereenhlhfi,i

]

L&

Eras#, Hullﬂuuy, Kotok, H:!ann, Egger! and Samsnn. “Since chen, mnst bf Ehn _”ﬁ7=“

work -on tht aaaEmhler has been dqne hy Mr. Greenhlatt who is now uana;ing the

main:tnance and davelnpment of H*nhs. The cnr:aapund;ng position reidrding

the HID&S lluking lnadtr is held hy Hri EDIIDWay.
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SYNTAK OF CHARACTERS
Appearing in Value Words

! ignored except bo separate dummy symbol names

-A_IB‘FI e ,'1",2

m;]- pa g aaw :B:g
§, ¢, syllable constituents
L] 1

= } intra-syllable operstors
+
" ) svllable separatore
f >
i 1
# —)
"'I. L’
sp, ht field separators the swvabel & will be
} used to stand for any
single field separator
EE-.]-.f.- f,ut the symbol J will be
1 used to stand for any
one charscter of the
set gv,lf,ff,vE
J word terminators
()
{ ) delimit syllable from without;
[ ] delimit word within
-J -
@ indirect bit; @ may SPpEar anywnere in a word



SYLLABLES

The elementary unit of meaning im MIDAS is the syllable. Depending upon its

form and upon how it was defined, a syllable may be a pumber, a symbol, a

macro name, a pseudoinstruction, & quoted character, or one of several kinds

of bracketed word., A pseudcimstruction directs some action om the part of

MIDAS: a macro name stands for a string of chavacters; other a?llaﬁiea (termed
valued gyllables) represent numeric quantities, which are 36 bits in size.
Such & quantity is the value of the syllable. Associated with each valued
syllable is a relocation: a quantity which is either #or 1. The value of
some syllables may be virtual, meaning the value is not known at assembly

time but will become known as the progrem is loaded. Virtual quantities have

a relocation of §.

HIMBERS

A string of digits forms an integer with its expressed numeric value and @

relocation, The number is interpreted im the current radix. An integer
ended by ' (single gquote) is however taken as in base B; and an integer ;nded
by . (peried) is taken in base 1§, An integer may be followed by P followed
by an integer:

4 4 B, vhere A and B are integers, mgans_the integer

A ® Rﬁn with gh being the radix in which A is expressed.

A string of digits with . (period) to the left of some digif iz a floating-point

nunber; decimal radix is essumed, A fluating—pﬂiﬂt.ﬂumﬁer may be followed by

* integer, and the result {5 a floating point number: €. 3.3 T 4 means the



same as 3500@.9 . Any of these numeric formats may be followed by €= integer,

IHTEGER_, {The eipnnent integer may

which multiplies the current walue by 2
be terminated by ' or . to force its radix; otherwise it used the current radix.}
The result iz a fixed=point integer! For instance, 1.5 « 3 = 14'; and

17" &— 3 = 17",

SYMBOLS

A string of syllable constituents, which includes if-leaat o iett&f, or at
least one 5 or Tv , or at least two . (pericds), or which consists ﬁf the
gingle character . {périﬁd} is a pame., Only the first six characters of a
name are used by the sssembler, A name may be defined as a symbel, & macro
name, or a pseudoinstruction., A symbol is a valued ayllaﬁlt.

One may write syllablel <— syllablel vhich takes syllablel as an Integar
which may not be virtual, and must have # relecation; the expression means
syllablel * anllu'h‘lez' If either syllable contains any cperators whatsoever
it must be a bracketed word., If syllableil is virtual, or has @rala-c:t!.un.

the valus of syllablel must be less than EIE.

If the character ' (single quote) appears to the right of a2 character in a

. " .
gymbol, it declares that symbel to be & yariable. MIDAS fupﬁé a liast of
distinct variables, which become defined, at the first subsequent use of the
pseudsingtruction VARTAR or END, as unique memory locations. .

If " (double quote) follows any character in a gymbol, it declares that symbol

global. If a global symbel is ROT defined in the program where it appears its



-f=
value is wvirtual; to be supplied by the leoader:. If a global symbel iz defined
in the program, its value is passed on to the loader and there may tesclve

virtual quantities in other programs.

. AMD %.; THE CURRENT LOCATION

MIDAS maintains an 18-bit quantity (with 1-bit relocation) called the current

location counter. Its value, is that address into which the next storage word

will be assembled, The current location may be set by use of the pseudoinstruction
LoC; it is advanced by 4 with esch storage word assembled, and by some amount
at esch use of the paaﬁdﬂinstructiﬂns BLOCKE, COWSTA, VARTABR and END. By use

of LOC the current location may become virtual,

MIDAS also maintains the offset: a 36-bit=- &-relocation quantity. This
normally hag wvalue @§, relocation @ but may be set otherwise by the OFFSET

pseudoinstruction,

The syvmbol . {period) always has the value {and relocation) of Current
Location plus Offset. ¥For instance (assuming offset = @), in ADD [SUB .]

the . refers te the location of the ADD, not that of the SUB.

The symbol §." i3 virtuwal. It is the address where the loader iz about to
put a storage word. So in ADD [SUB 5."] (regardless of any offset) the $."

has the value of the locaticon where the SUB is to be put.

The wirtual symbol $R.™ stands for the losder relocation, i.e2. the amount that

the loader adds to the walue of each gquantity (including the location counter)

which has a relocstion of 4.



QUOTED CHARACTERS

If '{ainglé quote} or "{double guote) or #{up arrow) appears without

a syllable constituent immediately to its left, the quote (or arrow) and the
charscter immediately to its right are taken as a svllable with the

value of the sixbit;or ASCII code, or ASCII anded with 77°, for the

character, respectively. e.g., 'A means 41'; "+ means - 33', +§{ means 21',
BRACKETED WORDS

L word 1z & syllable with the value of word, where word is a word.
{word) .If the ( is immediately preceded by a syllable-separating

character, is a syllsble whose wvalue is uurﬂs. the walue af
word with left and vight halves swapped.

[word] iz & constant svllable, and word in this case 1is called a

congtant word. As MIDAS assembles a program it forms a list

of distinct constant words, and st the appearance of the
pseudoinstruction CONSTA or END a number of locations is
reserved equal to the number of constant words cutstanding,
Each constant word is assembled to appear in a unique one of
these locations, Then, each constant sylleble which refers
to a certain constant word is given the value of the address
of that constant word. Last, the table of constant words

is reset to contein none.



FIELDS

A valued syllable iz a field; and two or more valued syllables mey be combined

to form a Ei?ld by means of the syllable separators + - % / \ $and £ .

These perform respectively 36-bit integer operations of addition, subtractioa,

multiplication, division (will truncate quotient) and bitwise Boolean 0OR,

XO0R, and AND. All 2. 's are performed first, then all %b's, then “'=, then all
%'s and /'s; last, + and -~ , Operators of the same hierarchy are perforzed in

order from left to right,

HORDS

One or move fields connected by field separators form a werd. The two field
separators are space (or herizontal teb), and comma. (Space and h.teb are
gynonymouws &nd will both be called spaces.) Spaces before and after a word

are ignored. More thsn one space in a row are treated as one. Spaces adjacent

te a comma are lgnored,

The values of the fields are combined te form the value of the word according
~to the pumber of fields and the pattern of field separators, as detailed in

the fullnwiﬁg chart.



FORMAT TABLE

(A, B and C stand for fields)

format number pattern value
in actal
13 530 unassigned
14 24 A & TTITIT
15 _ AuC
16 s g unassigned
17 s 50
29 A A
21
22 not possible
23 .
24 ALB A B &777777
25 AuB . C AWBEB LITITI7T @ C RV
26 A _ B, A+ 4B 417> e— 23,
27 AUB,C A+ ¢B 17> e 23.@C 777777
39 A, A '
31 not possible
az Ay <4 & TTTT77 > «—18.
33 A,,C LA & TIT777T > o= 18. +C & 777777
34 A,B ABDEB S TTITIT
s AyB w O
36 AsBs unassigned
37 ALE,C

The sign & meana addition with carry suppressed from bit 18 co bit 17.



In the case of four or more fields in 2 word, the first three are Ereated

according to the chart and all subsequent filelds, regardless of separators,

~are treated like field C.

If in & word appears (word) with the charscter to the left of the {- other
than + - * [\ 3¢ or & ; the swapped value of the word within the parentheses

is saved and at the end of the outer word is added into the word being formed.

Anywhere in a8 word may appear the character ﬁ} . The ONLY effect of this is
that when the word has been evaluated, the indirect bit, 1 #= 22., is ORed
into the value. The Egliaua not terminate ayllables or fislds, nor is it taken

part of a syllable or field.

Certain symbols form the MIDAS initial swmbol tabla. Any of these which represent
PIP-6 machine instructions (except the 8 i-o instructions) may be independently
defined by the programmer, in which case beth values are available to MIDAS.

When the symbol appesrs inm the leftmost field of a word it assumes the initial

value; otherwise, the new value,

HORD USES

name makes name E symhﬂllwfth value, t&iﬁ:atinn and
virtuality egual to those of the Current Location,

naze=word B makes name a symbol with value, relocation and
virtuality of word.

namée =*=word,) same 55 name=word ) , but alsc has the effect, when

the gymbol table is read by DDT, of "half-killing"
the gymbol pame in DDT's symbol table,



word 3 }
word?

word; text 1f

<1]=

word is taken as a storage word.

(& series of ) characters with nc intervening
word creates no storage words and does not change
the Current Location Center. '

word is taken as a storage word, and the text from
the ; to the first line feed is ignored.

MOTE; If J or ; terminates a word it sutomatically closes all open {[

and € groupings.

Hence ADD . [(3 2 is the same as ADDL[(3)] o .

FSEUDOINSTRUCT IOHS FART T

Any arguments supplied

those needed are ignored.

Lﬂt‘.‘l & word )
BLOCK O word gl

END A word 4

XWORD A fieldd A field2)
XWD & fieldd 4 fieldZ)

EXF A wurdﬂ.

to, the following pseudoinstructions in excess of

sets the Current Location Counter to the right
18 bits of the value of word, with the relocation
and virtuality of word.

gets the Current Locstion Counter to the right
18 bita of the sum of its previous value and the
value of word. '

This marks the end of the program, and the right
1B bits of the vslue of the word, and its relecatien,
are gsaved as the program starting address. The END

alsc acts as VARIAS and CONSTA, in that order, if
there are any constant words or variablea undefined,

Same as (,fieldl ),field?

Same as wardh.

LOF A fieldl A field? A £ield3p This is & svllable and 50 may have syllable-

combining cperators to its left and at the
right of the lsst & . The value of the
syllable is the result of performing fieldl
as a POP=-6 instruction with field? in the



GCTAL
NECIMAL
RADIX & word)

CONSTA }.

VARTAZ 3

NULL L

EQUALS & named ,A name? )

TITLE A string L1£

OFFSET L& word 7,

SQUOZE & field, symbal

ASCITI o jtext]

_l":l_

specified accumulstor avd fieldl ing the
specified memory location, The wvalue of
0P iz the resulting contents of che
accumulator,

Sets current radix to B
Sets current radix to 10,
Zets current radiz to walue of word.

Beserves space where it appears for all
unessipgned constant words.

Heserves gpace where it appears for all
undefined variables.

has mo effect., Any number of arguments
may be given and will have no effect.

named is made a synonym of namel and may

be wsed anywhere instesad of name?, This

pseudoinstruction is generally used upon

macros end paeudoinstructicns rather than
symbols,

The string of characters through the first

line feed is the title of the progrem, and

is printed ocut when the TITLE peeudoinstyuction
is encountered oo each pass of the assembly.
The_propram name, which may be used by DDT,

iz et to the first 6 characters of the

first svllable in the title.

The Offset is set €o the walue and relocation
of word.

I= a syllable with walue egqual co the cadix=5@
representation of symbol plus & field g 172> &= 33.

where j is any ASCII character, and text is
gny string of ASCII chavacters not containing
j_: generates one or more sCorage words,
contalning each five 7-bit charscters «f the
text, from left to right left-justified in
successive words (in order that can be read
with ILDB). If j is a syllable, field, or
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word-separator other then space, the space
after ASCII can be omitted. The entire
usage is treaCed as a syllable: any
syllable=combining operators at its left
act upon the first storage word it
generates, and any syllsble-combining
opeérators to its right act upon the last
storage word it generates.

ASCIE. jtext] like ASCII, but if number of characters in
Lext is divisible by 5, assembles final
additional storage word of @.

sAECIT jtext] like ASCIZ; but also when the character | is
encountered in the text takes the field
following it, evaluates that field, creates
the character string represéenting that value
in octal digits, and puts that character
string inte the assembled text storage words
instead of the ! and field,

SIXBITigtext] fame actlon as ASCII, but puts six sixbit
characters to the word.

.FHAHJ} In time-sharing version only .FHAM1 and

- FHAMZ -FMAMI correspond respectively to the sixbit

code for the first and second subnames of the
source file (see Operating Instructioms).

For example, if the source file name is
BARDOM PROG, .FMAM1 has the same numeric
value as SIXBIT /RANDOM/ . ;

PRINTC.jtext] Takes a text argusent identical in ferm teo
that of ASCII, and prints the text on-line
when the pseudoinstruction is met on each
pass of the assembly. No storapge words are
created.

PRINTHjtextj Same as PRINTC, but suppresses type-out
af the character ! .,

EXFUNHG asnamel ﬂnmelﬁ‘.‘maml&lu Esch pame iz expunged, i.e., deleted from
the symbol table; and effectively forgotten
by MIDAS.



La.

+BEGIN J. The code appearing between ,BEGIN and its

LEND 3 matching .EXD is termed = program block
(not to be confused with a DECtape black,
a legical block of asssembler output, or
a group of locatiomg spaced ocver by the
BLOCK pseudoinstruction). All symbal
definitions effected within a program
block are "undone" at the EWD, and such
gyabols regain the values they had at the
+BEGIM. Program blocks may be nested,

ooMI  fieldd, field2y The eight PDP-5 i-o instructions are defipned
CONO  field], fieldl} as psecvdoinstructions to'MIDAS. If they
CONSZ fileld], field2; appear in the leftmost field of a word, then
CONSO0 field], fieldZ: for that word the evelustion rules for
DATAT field], fieldl} certain word formats changes according to
DATAD field], fieldZ} the following table; and the i{-o instruction
BLEI fieldi, f£ieldZy otherwise =zcts as 2 symbol with the wvaluse
BL¥D  field], field2.l shown im the Initiel Symbol Table.
format number pattern value
in ectal
26 Ao E, A+ £B L177> &= 28,
27 AoB, C A+ B RLLITT> =26, @CRTITTTT

LFORMA & ne, fs Inserts am entry in the formst table {i.e.,
replaces old entry) for format number no
{aee format teble on Page 9), The #Humeric
value of field fs is taken as thres 1I-bit
bvtes referring to the (up to) three distimctly
handled fields in a word: the left 12 bits
refer to the right meost field, the middle
12 bits to the field next to the right most
{if any) and the right 12 bits tc the field
2 from the right and any additonal fields.
{If there iz only cne field in a given format
it 1ia the right most regardless of punctuation
which may be required after it.)}
A 12=<bit byte describing & particular field
is in turm treated as two 6=blt bytes. The
right 6=bit byte specifies a mask and the
left b6=bit byte specifies a shift. The mask
number (gay m) directs that only the right
m bits of the field walue be taking the shift
number (say s5) directs that the bits
remaining after masking be shifted left s bics.
The fields, after this masking and shifting
are added te give the value of the word.
(Example: the 12-bit specification ZTHﬁE
describes an accumulator field:

<fEl7> + 21



.LENGT  jtext]

LTYPE mname

15.

There are three exceptions to the above
procedure, (1) If a field 1s specified

as P22z (right half, not shifted) the
carry out of bit 18 is suppressed as the
field is added into the word. (2) A
virtwal guantity may only occur in a field
gpecified @@44g, WMI22g, 222Z2g, D5P4g or
27045, (3) If as a syvllable in the left-
mogt fleld of & word appears any of the
elght 1-o instructions (DATAD, DATAT,
COND, CONI, BLEC, BLEJ, COMSZ, CONSO)
then any fleld in that word specified
2?@#5 iz dnstead taken as 1f specified
321lg {i-o device field}.

(text argument as for ASCII) this is a
gvllable with the value of the number of
characters in the text.

is a syllable whose value depends on the
nature (at that point) of the name name.

value {(octal) if name iz a
1 peeundoinstruction or macroname
2 defined symbol (not global,

not a variable)
k! undefined local symbol
& defined local wariahle
3 undefined local wariable
B defined global wvariable
7 updefined global wvariable
1

i@ defined global symbol (not a

variable)

11 undefined global symbol (not
a variable)

17 unseen (except im TYFE)



PSECDOINSTRUCTIONS

16,

PART II.

The foregoing sections

(generalliv}y heondle fuma

casual veer, and adequate for a majoricy of MIDAS-language programs.

following secticne dese

primarily mscroinstruct

described those feaCures of the MIDAS language which
ric values; these festures should be sufficient to the
The
ribe the character-string-handling feature of MIDas,

ions, BEPEAT and IRP (indefinite repeat)}. MIDAS takes

each usage of such pseude- or macroinstructions and translstes that tfring of

charactters into a new e

fed back as input to MI

REPEAT & field A texnt

REFEAT & field A [text]

haracter strimg (accerding to the rules below) which is

DAZ, ([Bee sketch)

results of
macres S repeats

(_-. —) binary
i OULPUL

ASCII
input ——
er (where text is any character string whose

first cheracter is not [ and whiech contains

ne £r) MIDAS detects this pseudoinstruccion,
determines the numeric value of fizld {as an
integer), say n; and passes text back 28 input
& total of n timese, followed each time by
cr=1f.

Finds n, the walue of field; then ETTEY
text to the input n times. The tent may
¢ontain eny charvacters dncluding [end]; the
] which delimits the text is the first that
mstches the opening [ . No extra characters
sre passed on. The (outermost) brackets
surrounding text are not passed om,
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<EPCKRT This is a gymbol whose value depends an
the innermost vepest in which it is
contained: the first time that repest
is processed,; LBEPCHT hes Che wvalue §;

the second time,; it has the value 4 : =tc.

The following pseudoinstructions, whose names begin IF, ave termed conditional

azgembly psecdoinstructions.

IFl A texter yLake fext argument like that of REZEAT.)

IFA A [text] E The text is paased back as input if the
ssgembler i perfocrming Pass 4. Ocherwise
this usage gives no characters out.

IF2 A cexter Like IFi, but gives text back to input only

IF2 a [cext] if performing Pasa 2.

IFE A field A textcr If the numeric wvalue of field is egual te §,
IFE A field A [text] the text is reprocessed as input; otherwise not.
IFG Identical to IFE in form; pess text back sgein
IFGE gccording es the walue of thelr Zirst

IFH argument is: pgreater them; grester than

IFL er egual to; net equal to; less then; lLess

IFLE thsen or equal te; @, respeccively.

IFSE A stringd Astring? A texter ) (text argument as in REPEAT.) The strings

IFSE A string4 a string? A [text] § are compared character-for-character.
Ezch string msy contain spaces and commas
if its first character is open bracket ([},
in which ecage that stying is ended by the
matehing ¢lose bracket (]). Such ocutermost
brackets, if they exist, are not used im
the string comparisom, The text is then
processed only if the two fields are
identical charvacter strings,

IFSH Lilkke IFSE, but passes Cext on only if che
two fields are not identical sCrings.

IRF A &, B, [P, Q, R]ﬁ The IRP pseudcinstruction takes a triplef of
arguments, separated by commass: Ehe first
two are names, called dummy symbols; the third
is temmed a list. Each of the dummy symbel
names need net be given. The list consista
of an open bracket, any number of elemencs
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separvated by commas, and 8 closed bracket,
Each element is & string of zere or more
characters and lists. The only character
excluded 18 comme; and that may appear if
in a list, i.e, inside [ ]. For instance:
IRF W1, , [4X,BY,[C,D.E],,] has Wi its
first dummy symbol, bhas no second dummy
symbol, and has a list of five elements:
AX; BY; [¢,D,E]; and two null arguments.

TERMIN @ The renge of an IRP is the string of
charecters from that IRP to the pext
matching TERMIN, exclusive., The effect
of IEP-TEEMIN 1s to pass the range of
the IEP on as inpubt again a number of
times equal to the number of elements in
the list of the IRP. The first time
through the range, the first dummy svmbel
of .the IRP has the string value of the
first element of the list, meaning that:
appearance of that dummy symbol inside the
range (terminated at each end by . or any
non-syllable-conatituent) is replaced
(in effect) by the current string wvalue of
the dummy symbol. The second time through
the range, the first dummy svmbol has the
gtring value of the second element of the
list, ete.

EH‘IIJP’-H‘: IRP ﬁpp[“iruzgﬂ'ﬁ']
ADD 3, A
TERMIN

will recirculate the string

ADD 3, Wi
ADD 3, WZ
ADD 3, W&

The second dummy symbal of IRP has, on

each fteration through the range, the

string value of the remainder of the list

veb unused; £for instance, on the third
iteration of IRF Q.R,[AND, I0R,XO0R,EQV,
ANDCA] for R would be substituted EQV, ANDCA.

IRF A,B,[X,Y,Z]C,D,[P,Q,RIE,F,[5,T,U] ...)

The IRP pseudoinstruction may be followed
by any number of triplets. At each iteration,



gll the dumsy symbols are advanced in thelr
respective lists. The IRP iterates s
pumber of times equal to the number of
zlements in the leongest list; if ome list
i exhausted before another, both ics dumoy
symbels receive null string walues,

IRPC & A, B, [Etringlél Here & and B are dummy symbols, and string
is a string of characters ended by the
first matching ]. On eech iterstion of
the TRFC the first dummy symbol takes the
gtring value of esch successive character
in strinpg, s&nd the second dummy symbol has
the string value of the strinmg to the right
of that character. In all other respects
IRFC is used identically to IRP.

TRFS & A.B, (57l g syl ge.. gsyln]l Again A snd B sre dusmy symbols; + is.
any field or syllable separator. On each
iteracion the firvst dummy symbol has the strino
vaiue of successively each of the svli, and th
sacond dummy symbol has the string value of th
¥ to the right of the syllable which is the

' current value of the first dummy gymbol. Othe
wige IRPS is like IRF and IRFC.

MAC TRUCTIONS
A pacroinstruction definition is & syntactic element consisting of: a define line;

& dafinition buﬁy; and the pseudoinstruction TERMIN.

A define line contains in order: the pseuvdoinstruction DEFINE; a name, which
iz to ba dafined, called the macro name; and zero or more names which are dummy
symels; a#ll separated by spaces or commag, except that a dummy symbol may be
preceded or terminated by / or \ instead; the whole extending through the firsc
) cherscter, but if that character is cr and the next character is 1f, the if

alsc is taken as pavt of the define lime.



20,

The definition body is all text following the define line, up to but not
including the first unsatched wuse of TEFHMIN. (The TEEMIMN pseudoinstruction is

matched by IRF, IRPFC, IRFS and DEFINE.)

The effect of a macroinstruction definitien is that when its TERMIN iz epcountered

the macre name becomes defined as & macroinstruction with the string value of the

definition body.

Az this happens, the characters to the left and right of each dummy

symbol occurrence in the body are examined: each one which is an exclamation
point is deleted and its place taken by a mark which 1s invisible; except

that it deliminates the dummy on that side when dummy symbols are looked for in
(II} below,

Subsequent to its Jdefinitien, if a macre name L3 encountered as a syllable (i.e,
not part of any text argument nor in a macro definition) the following steps

are performed:

(I} the characters following the separator which ends
the macre name are read as a list of arguments,

geparated by comma and the list ended by carriage
return of semicelon. This process, tarmaﬁ the

argument scan, associates in order each dummy symbol in
the define line of the macroinstruction with the
corresponding argument In the argument list. If

in the define line a dummy symbol is ended by [,

the scan for its argument is not terminated by
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comma (which in this case is tt'n.al:eﬂ'_lf.npl}f 85
another character in the argument), but by any

;l character; if there are dummy symbols to the
right of the /, the scen assumes thac their
arguments are not eéxpressed., The number of arguments
read will in any case not exceed the number of
dupmy svmbols in the macro defindition,” Furthermore,
if thg first cheracter whers sn argument is
expected is [ (open brscket), that argument i1l
consist af gll charactere following the [, up
to the metching }; Ehe next arpument (LD anv)
ghould follow che | imzédiately without an inter-
vening comma. (Bight bracket is matched enly by
left bracket.} Heither outermost bracket is passed
on as part of the srgument. Also 1f the first
character wheére an argument 15 expected is M
{backslash), the subsequent characters up Lo
but not including the first spece or comms are
interpreted as a fleld, and for the argument is
supplied & string of digits expressing the wvalue

of the word (as &n integer) in the Current Radix;
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the next argument immediately follows the space
or commg which ended the field. If fewer arguments
are expréssed than there are dummy symbols, the
arguments given are sssociated with the lefimost
durmeny symbols, znd the unsatisfied dummy symbols
are given string values according to the fﬁllawiﬁg
rules:

1) 1If there is ne [ or \ in the list of dusmy

gymbols in the define line, all unsatisfied

dummy symbols get the null string value,
2) If there is one or more [ or \ i the list
of dummy symbols in the defipe line, a.:
ungatisfied dummy symbols which EppEaT to
the left of the first / or\ get the null
string value, and 311 unsatisfied dumsy
symbols to the right of the firse [ or kY
dra given a string value of the form
GREEEL or GEPPA2, etc. (called a enersied
symbol: & unique generated symbal being
aselgned to each such dummy symbol of each

use of any such macroinstruction.
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(II) The effect to the assembler iz that the ma2ero name
and argument list are replaced by the body of the
definiticn of that macroinstruction, with each
dummy symbol in the body receiving the string value

of the corresponding argument.

For exsmpla, if MAD 1= defined asz fallows

DEFINE wMAC w E,F 2
—3| MOVEIw E,2 2
=% IMILB+s E,F J
TEEMIH

then MAC 4, LOC will be seen by the assembler as

—5| MOVEL 1,39
—| IMULB o, 1,L0C)

Lf the argument scan is terminated by the presence of a semicolon, that

semicolon (as well as what follews it) ia passed on to the assembler after
the macreinstruction hody.

The character ! may be used to delimie dummy symbols when the effect of any

other syllable separator is not wanted. The definition

DEFINE HAC M,E,FQ
=l MOVEI w E,3 3

=] TMULIH o E,FJ
TERMIN

enables one te then say HAC OB, 1 .10C to generate

e MOVEI wd .rj'a-
| IMULE _ 4 .LOC L

or HAC o, 1 .,L0C to give

-ﬂmml S’ 133
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since the first argument, which extends from the space ending HAC to the next

comma, is null. Notice that only the sinple character just to the right of

the macro name is lost; HAC o » 4, ,L0C has a first argument consisting of

CnE SpACE.
A common use of N preceding an argument i{s as follows:

DEFINEwDTSPATCH N, TAB
JRSTTABIN
TERMIN

=]
REPEAT 3@, [DISPATCH M\.EPCNT+1,DT

r

JRST DTL
JRST DT2

-

producing

-

JRST DT

The argument brackets [] are often used to pass on argument lists to a macro or IRP

within the definition of the macro being called:
DEFINE MAPLIST FR,L

IRF A, L [L]
HAPOME FN,A
TERMIN

TERMIN

DEFIKE MAPOKE F,AL
F.. AL
TERMIH

HAI;IL._IST Mag. {4 ,1oc),[4,LoKf,02,1006])
MAPGRE ®aC,[ 4 ,10¢]
MAPONE MaC,{ 1 ,L0K
MAPCHE MAC,[2.1o0g]
4
MAC  §,LOC
Mag 1,LOX
MAC 2,105
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The psewdoinstruction .QUOTE takes the symbol following and passes it on
ynchansed , protecting it from being tekenm as @ dummy aymbol oy as either of
the pseudoinstyuctions DEFINE and TEFMIM. In 2il other cases, & name which
is currently & dummy symbol will eppear to be replaced by its string value
whenever it sppears bounded on each side by nom-syllable constituemts. Tor
example, £f 4 is an sccumulator as well as & dummy symbol within & macro
definition, one might need to say

ADD aw «QUOTE udsd

to differentiste the two meanings.

.TAGAName® may be used within the range of IRF, IRPS or IRPC; or in the
.G0 Apname® body of &8 macro definition. Only the first b6 characters of
the name are used. The .TAC has no effect except to mark
g place in the IRP ete. or macro which may be referred to
by a .G0 . As one of these repeats or a macre is being
processed, sending characters to the assembler, when a
G0 1z encowntered it is not sutput nor does outputting
resume right after the G0 ; instead, the range of the
repeat {(or body of the macro) in which the .G0 occurred
is searched for a .TAG with the matching name. If it is
found, outputting to the assembler resumes to the right
of the tag. If it is not found, processing af the current
repeat or macro is terminated and processing returns to the
point just beyond the range of the repeat or just after
the macro usage; if this is within an outer repeat or macro
body, searching for the missing tag is done therein, etc.,
if a tag is not found anywhere until processing reaches the
top level (outside all repeats and macro calls), assembling
then resumes from the point just after the outermost

reped L OF MACTD.
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.GSSETA n-:r-l‘] Sets generated-symbol counter to value of ne.

PEEULCTNETRUCTIONS PART TTT

Zinsry Outnut Formsts,

Storsse words ave cutput in one of two modes: absolute or relocetsble,

There are three possible formats for absolute output, nemed Bead=in meda,
Half=word read=in mode, and simple block formats; there 18 oue relocastable
format. The Read-in mode formst, i1f punched on paper tape, can be read by the

RD{ Losder (at Z§); the simple block format, if on DECtspe, can be read by
MACDMP, or HACTRN (the DDT in time sharing) and on paper tape is preceded by a
SELY loader in RIM format: the relogatable farmar can be read by the linking
loader. Virtual quantities, and strorage words with non-zero relocatien, may

not ccour in absolute mode output,

RIM @ selects read-in mode formab output

RIMLY) . selects helf=word read=in mode format putput
SELK 2 selecte gimple bleck format output

RELOCAQ selects relocatable format output and sets

] A

current lecation counter to § with relocation 4.
1PASS ) like RELOCA. but alsoc causes a J-pass assemblv.
SBLE is indtially selected.

«SLDE caupses output of S3BLE leoader and enters SBLE formst
WORD & wod The value of wrd is output as & 36-bit word. Im
' velocatable and simple block formsts, which output
storage words in blocks, any block eurrently

being sccumulated is immedistely output so that
wrd appears in the proper plece and between blocks,



BOSYHMS

HETGW

LTSTGW

Loadetr Commands.
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Suppresses output of symbol tsble which normally
accompanies binesry program.

enables SWD error printout to occur if a storage
ward is generated.

disables SWD error printout. LYSTGW is
initially selected.

In relocatable formst, certain pseudoinstructions are availsble to cause special

action by the Linking Loader when encountered.

« LIERS namelis:},

+LIFS . namelist b

.ELDC L

This must occur before any storage words, It

tells the loader that the program to follow is

g8 library progrim. The entriea in the namelis:,
separated by commas, are either names or groups of
nemes separated by space, +, and -. An entry is
sald to be gatisfied by a list of svmbols if

either (a) the entry is & name and that name sppazts
in the list of symbols; or (b} the entry is & zroup
of names, all of which nsmes preceded by space or +
are in the list of symbols. and none of which nemes
preceded by = are. The Linking Loader will omit to
load & library program unless one or more entries in
its namelist are satiasfied by the list of undefined
global symbols used in programs already loaded.

ik

Laad If Seen.

End Lozd Time Qonditicnal, Any storage words
appearing between .LIFS and .ELDC are passed on
te the leader which will load them only if cne ov
more entries in the nemelist ere gatisfied By the
List of defined and undefined global symbols used
in programs alresdy loaded.

Hote: .ELDC should always be followed by a location
sssignment {LOC pseudoinstrectiond. Sometcimes if
there 15 a series of load-time conditionals with no
intervening non-conditiconal matier the LOC need

only be used sfter the last. Notice that LOC g
may be uvsed te continue loading storage words

into subsequent locatioms where the effect of the
load-time conditicnals is net necessarily known.
Load Time Conditionals may be nested,
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.LIFE & word Load Time Conditionals on Value. Any one of
.LIFLE & word ) these sterts & range which 1s ended by ELDC.
LLIFL & word In esch case the woerd is evaluated by the Loader,
LIFG & word and Che storzge words in the range are loaded
LLIFGE & word onkly if the value of word is respectively
LLIFN & word ) =@, £ @, <¢; > 8, =2 ¥, =4,
. LHEOT if output is relocatable format, causes
immediate output of all accumulated linking
pointers.
-LOBAflnf2af3) like .0F, but occurs when encountered by

logder in relocatable format. {fl is amn
instruction, f2 is taken as the contents of
the gpecified accumulater, and £3 as the
contents of the specified memory location).
Haz no value: loader sets wvariable ,ILVALIL

to resultant accumulater content, and .LVALZ
to resultant memory contents. (Initially,
LVALL and .LVWALZ have the wvalue @),

,gLﬂnﬁnnamljinamz..i_ has same effect as appearance of each name
followed by a ", but generates no storage
words.

.LIBRqﬁnamlqﬂnamE..g will output the given names to the relecatable

loader such that the loader "sses" them in this
program when gueried by load-time conditicnals.
Mo definition is given to the loader, and a use
of .LIBRE does not causée the namés to be seen
at all by the assembler.

ERROR MESSAGES

An error message typed out by MIDAS 1s in the fellewing form:

SYM4NN MMM 0L XXX CCC
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EYM+HN is the current location Iin tevme of symbols; MMM is the eurrent location
in octal; L is the depth in macro-instructions; XX iz the offending syllable
{if any}; CCC is & 3-chavacter error code, as listed below. A dagger 1 ia the
following listing marks a fatal error, which MIDAS will not proceed past.

[411 undefined symbol errors treat the symbol as having velue @, relecation §]

UsH undefined symbol in 8 storage word
Usc T oundefined symbol in 8 constant word
use undeiined symbol in a paramebter assignment

(te pight of =)

USR undefined symbal in count field of REPEAT

UCE undeMuoed symbol in fest fileld of conditiomsl
assembly

USE undefined symbol in END pseudoinstruction

V5L undefined symbol in LOC pseudeinstruction

USE undefined symbol in BLOCE pseudoinstruction

Uss undefined symbal in numeric f£ield of SQUOZE

‘ peeudoinstruckion

usM undefined symbal in field fellowing % in
macroinatruction argument

Us0- undefined symbol in OFFSET pseudoinstruction

MDT multiply defined tag. A wariable, defined svmbol

or macroinstruction appeared to the
left of ¢ and wae not redefined.

MDYV mulbiply defined wariable. A defined svabel or
macroinstruction appesared fellowed
by ' , and was HOT redefined.

EES reserved, An attempt was made to redefine a
pseudoinstruction. It was ¥OT redefined.



ILT

IPA

QA

IEGQ

MGT

REB

EPQ

KEG

SWD

HOS

ILA

IRA
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illegal tag. Something other than a symbel appeared
to the left of ¢ and no action was taken,

1l1legal parsmeter assignment. Somathing other tham
& gymbol sppeared Tto the left of = and
ne sciiom was Talcen.

cueationgble perameter assignment. 4 masro fame
or pseudoinstruction appedred to the
left of = and WAS redefined.

illegal EQUALS. One of the arguments was not &
name, 0o sction was taken,

mualtiply defined tag a8t wirtuwal location.

not sixbit. A non-printing character gppearved in
the text argument of S3IXBIT or to the
rizht of °*

exponent overflow., Floating poiat aumber foo large.

lost significance, Fixed point pumber too lsrge,

vnused format of fields in 2 word. The word
is taken as {.

rturned on by (NETGW) storage word generated.

no separator, A[B)C or ASCII fX/3, for instance.

illegal closging. Attempt to mateh ( with ] or
[ with )}

virtual gquantifv used in absolute sssembly
non=-zeroc relocgiion used in sbsolute assembly
illegal relocation. A field with relecstion 1

was put other than with its right end
betwzen bits 17 and 18 or 35 and 36.



IRC

IGS

1nv

CLI

4VLD

+CRD

CRI

=THa

$IMD
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illegsl relocstionm count. 4 field had a relocstion
ather thas + 4 or @,

illegal wvirtusl. & wirtual quantity was put
other then with its right end between
bite 12 and 13, 17 snd 13, 30 and 31,
or 35 and 36,

fllegal multiplication of wirtual quantities

division by virtusl gquantity

« used when location indefinite, P assumed

1 used gt indefinite leocstionm

location sesignment contains illegel relocation

too many constant woerd areas

too many variable areas

too many conscent wordas in one ares

consbant word area location Jdiffers from
pPrevious pass

variable sves location differs from previcus peacs

relocation of comstant word ares differs from
pravious pass

relocation of variable area diffeve from previous
pass

relocation of constant word ares illegal
oo many dusey symbals in macro definition

too much argumenca (strings too long) at use
of macroinstruction

mécrelnstruction capscity exceeded

storage capacity exceeded

illegal format. Programmer's intent unclesr.
internal assembler error

assembler made illegal memory reference
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OPERATING INSTRUCTIONS NON TIME-SHARING

With MACTMP , load from the MACDMP S3YSTEM tape the dump-mode £ile MIDAS.
There may exist also & file MIDAS KEW. It may have new features, or fix

I errors in old. Its use for assemblies Instead of the MIDAS file would be
sppreciated as an in vive check=out of the new wersion.) When MIDAS is started,
it will accept a strimg of commands from the cn-line Teletwpe, ended by two
successive ALTMODE characters., The effect is the same whether all the coemands

are in oneé string or they are each in a separate string delimited by ALT HMODES.

{Egj will be used as a symbol for ALT MODE.) 1In normal use, one ghould give
commands in the following order: (1) select an input file; (2) select an
output medium; (3) direct the assembly; (4) file the output (numbers (1) &nd
{2) may be interchanged).

{1} TInput Selection; the command nERnamel o named GI
will select for input the file nemed nemel nemed
or the DECtape on unlt n, If the ER command Is
not given, input is selected from the paper tape
reader or on-line teletype. (The reader i3 checked
initially, #nd after esch chatracter i{s typed in.)}

{2} ©Output Seleccion: the commend mEI will select for
output cn the DECtape on unit m. If the EI command

iz mot given, output will be on paper tape.
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(3) Assembly:; the commend A causes the program to

be assembled. This is the commend normally usad;

it iz composed of five parts which can be commanded

separately. In order, Chese arve

I inttﬁalize. Forget all symbols, macros, etc.

except those in the Initisl Symbol Table;
set the Current Radix to §; set the Qurrent
Locatbion Counter to 190 with relocation §;
gelect SELE output format; clear all fmput and
gutput buffars.

] pass ome, Hesd the input file and zssemble
it, defining symbols and macros, developing
values of storzge wovds, ete. Mo ouitput Is
done unless the 1PASS pseudeinstruccion wss
used in the program.

b punch SELK loader If SBLK is output format.

T pass two, If A4PASS was not used, read
the input file and assemble it, outputcting
storage words (znd im the relocatable format,
varicus data concerning virtual usages) to
the cutput device previously selected. If
PASS1 was used, do none of this bét instead
check if any symbels were used which are

still wundefined,
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L gymbols. Output & symbol table (unless
HOEYESE was usad).
(4% Qutput Filing: the commsnd EF namel « namel@
wlll f£ile DECtape cutput in SELE mode for
absclute-mode output or RELOC mode for

relocatable mode output. There is no nee

for this {f output was to paper tape, or if

; the zszembled program is not going o be
{for ir.sta.n-ce, due to & large number of
assembly errors).
When cne program has been stembled, encther may be without reloading MIDAS.

Ta leave MIDAS and teturn to MACIME, uvse the command I,

There are alsc several chavacters which msy be tvyped in and take effect
immediately, without being pert of command strings, These are varicus letters

with the CTEL key hold:

LA type cut gll input chavacters processed by WIDAS,
This includes expansions of macros, IRP, etc.

E turn off tvypeout,

14 (bell) Quit current activities and wait for Lyped-in

commands. It is advisable to go to MACHHE aud
load & fresh MIDAS if you have Quit.

\E Turn on line printer ocutput.
B Turn off line printer output,
L& Commence coutput to paper tape,

LL Cease paper-tape output.

d

us

=]

g
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¥ Commence IECtepe ocutput,
W Ceasa output o DECTape.

[

resume reading from LECEapé.

=

interrupt reading DECtapé.

OPERATING INSTRUCTIONS TIME SHARIHG

To DDT type MIDAS \H_ (alternatively, any other eommands which will load
and start the program TS MIDAS on device 8Y5). Into MIDAS type a command
line eomprised of (a) the destimation file designation; (b) the character
 (shift 0); {c) the source file designation; {d) a carrimge Teturn. A
file designation consists of: a) {cptional) a "system name" ended by

: (semicelon). If no system is specified, the nsme the user gave as he
logged in is assumed. b) a device name ended by @ {colen). c) the file
name, congisting of two subnames separated by 8 space. If 8 system name
or device name is not specified in the destination description, the

name used in the source deseription will be taken. If no file name is
given in the destination description, one will be assumed whose first
gubname is the first subname of the source file, and whose second subname
is BIN. When the carriage return is typed, MIDAS will read the
designated source file, and output the assembled result and file it
accordingly to the destination file designation. The title (om each
pass), PRINTX output, etc. and error messages will appear on the user's
congola. When finished, MIDAS will do a Value Return te LOT.
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Radix-50 SQUOZE Code

This iz the fowvam Lo which symbol names are represented internally and in syabal -

teble output.

Character | Value(octal) Character Value({occtal)
aull | ¢ J 24
@ 1 K 25
1 | 2z | L 26
2 3 M 27
3 & K 3g
A 5 4] 3l
5 & P 5z
& 7 qQ 33
7 1d . 3 34
8 11 s 35
g 12 T 36
A 13 U 37
B 14 v 4
c L5 l W 41
i) 15 X &2
E 17 b 43
F 2@ Z G4
G 21 . 05
it 22 § . 48
L 23 Ola &7
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Say the name 1s ABCDEF; the fquoze code 13

2@ + SP % L 17 + 50 % <16 + 5§ ¢ <15 4 50 K14 4 56 ¥ 1320500,
i.e¢. the last character is least significant in the radix=50 (ocetal) vepresen-
tation. If the name has fewer than 6 characters, the last characters are

taken 55 null.

The roadix=-5@ scheme leaves & free bits at the high-order end of & 3&-bit
word: these are used zs Code Birs to describe the type end relocetion of the

symbal.



Initial Symbol Table

Symbol Value Symbal Value
(octal) (octal)
1PASS paeudo A0LT (140008
ADD (EZ7REEE) ACTA (3sa08d)
ADDEB (27IREEY ADJE (342008)
ADDI {27LEEE) ADJG {347088)
ADIM (272000 AOJGE . {3450pB)} — -
ANT) (44000 ADJL (341000)
ANTER CAdTBEE) ADS (350900}
ANDCA (GLBEEE) ADSA (354004)
ANDCAB (413REE) ADSE (3528409)
ANDCAI (41LEED) ADCG {357904)
ANDCAM (41288 AQSGE (355008)
AMDCB (44 E00E) AOGSL (351008)
AYDCER (44 3BEE) AOSLE (353008
“MDECBI (441308 AO05N (3sepER)
ANDCEM (442008 ifs'gu @ .
: 42 pseudo
ANDCH {4280d8) AECTY P eudo
AKDCME (423000) ASH (240000}
AWDCHI CGZLREED ASHT (2443 GEEY
ANDOMM (422000 BLKI (70@783) pseudeo
ANDI (4ESODE, AQJLE (34338)
ANIRM (&0aPEd) ACJH (3463
AGB.JH (2330EA ELKD (TELER) pseudo
ELOCK peeudo
AQBJE (252030 BLT F251RE0Y
Cal (30ERaTY CONSZ {TREIEE} pseuds
CATA C3BaBEd) CR 114
CALE (3gzdad) DATAT (TREPLRY pseude
CAlG iy DATAQ (7PPL4P) pseudo
CALGE (3P33aa) s 2 (i
CAIL CIELAFE) DCSA Igd
CAILE (3@3@A8) DCSE it
GECTMA pseuda
DEFINE peeudo
CATH (3P6303) DIs 13
Cad (3LPFEE) LIV (234FEE)
DIVE (23788
DIVI (235488
CAMA (IL4P@E) DIVH (23600
CAME (31298) LFE (137888
LPBI (L3oggd)




3?-

Swinbo] Value Symbol Talue
G {317 F08) ERD peeuds
CAMGE {3I15588) EQUALS paouds
CAML {31 10GH) EQV Chbh e
CAMLE {ILIEEE) EQVE (447036
ChtH (ILEREE EQVI CLESEIE)
CLEAR (4 FREER) EQVM (446000}
EXCH {250653)

CLEAL CHPIEEEY EXp preudo
CLEART (491F00) | Exeme peeudo
CLEARM (afzpeE) FAD (L @)
CONI (TEdz&E)peeude FALB (143558
CONG (7ddz@dpseude FADL (larpgd)
COs0 (7BE34F) peeudo | FADM (1&2038)
COFETA pseudo

TFAIR (L4 AFE) FSDHM {152838)
FATIRE (L4TERE) FSZR {(154@33)
FADRL {L4IHEE) FSIRB (157358
FADREM (L&BPRE) FSEEL {155@55)
Fav (L7ggaEy FSBERM (156078)
FOVE (L73885) FaC (132688
FOVL (L710§E) HLL (S@aaid)
FOVH (172888) HLLE (5304908
FDVR {174348) HLLEL (S3LEEE)
FOVER (L7TEREY ! HLLEM (33Z0EG)
FLVRL (175358) HLLES {53306
FOVEM {L7EEEE) HELLI (SELEMAE)
FH (LO0EER) HLIM (ER2EAEY
FHED (1a3pg8) HLLD {52ER58%
TR L (LE1J¢d) HLLOI {52183
M (L6207} RLLO (522088)
FioR {L6&TEE) HLLOS {5233pdy
FMEHB {L6733E) HLLS (5P2837
FrPRL {16505E) HLLZ (LIPS0
FrPRM (166088} HLLZII (SLLEAS)
FSE {LS@Ragd) HLLRM (512000
Faay {L53¢dd)y HLLIS (SL3REE)
FSEL {151P80] HLR (S44EGEEY
T (STL0ET HRIOT (5E5000)
HLEET (5T50E8) HRLOM (S205E5)
HLREM {STEFIE) HRLOS (327840
HJLBES (57TQEGRY HRLS (SEIEAT
HLRT (S4500F) HRLZ (SLEEED:
HLEM (S4EEEE) HRLLI (SLEEEF)
HLEOD (S6400F) HRLZM (516508)
HIROI (56585F) i HRLZS (517523)
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Symbol Value | Symbal Value
|

HLROM (5GaFHEY ! HER (S&PEEE
HLROS (3708 | HRRE (57 ERED)
HLES (54790) 5 HRRET (571405
HLRZ (554000) 5 HARER (572660
HLRZI (335@38) HRRES {57 3dd@
HLRZM (S5607F) HREI (541068)
HLBZS (357888 HEEH (5429805
HRL (SO4ERE} HRRO (S6E0HE;
HRLE (534000} HRREOT (S6LOEF;
HRLET (535p00) HRROM (562@0)
HRLEM {53I6FEE) HRROS (S63EF0)
HRLES (537008} HERS (a43mFEy
HRLI (S@s00E) f HEREZ (550885
HRLM (SPSEREY | ERRZI (SS1EEM
HRLO (524000) ’ HERIN (552000)
HRRZS {55308 TORBE (I BoEy

IORE Ch3sEEE)
1BP {1236) TOBM (436EAE)

THP paeudo
v (22p30d) IRPC pseuda

! IRES paeudo

IDIVE (233¢00¢) JFCL C255EEE
IDIVI (23144¢) JRA {26TH0E)
DIV (232008) JRST (235038)
ILPE (1360EE) JEA (266008
Irs pseudo JSP (2E5EQE)
Irl pseudo J5R (264 B0
IFE peeude JUMF (ITEEETY
IFG pseudo JUMPA {IZLPET)
TFGE peeudo JIMPE (322058
IFL peeudeo JUMPG (327008}
IFLE pseudo JUHEGE (325088
1T paeundo . JUMEL CI21EEE)
IFSE pseudo [ JIMELE (323888
IFEN peeuda i JUMER (3ZO00E;
ILLE (134 g00) : LUB (135888)

LOBL (L34008)
IMUL (220008 LPT 124

Lo pseuda
HMULE (223093 ! L5sH (242000
MULT (221090) i LSHO (24600F)
THULM {z22@48) ; MOVE {20@05d)
TOR (&34d50) ' MOVEL (2018833
MOVEN (2230 FOF (262@38)
MOVES (2@3088) I FOBT (263060)
MO (214008 I PRINIC pseudo



Symbal

HOVLL
HOVHR
FOVHS
HOVH

MOVHI
HOWVHK
MOWHS
MOVS

HOVSI
HOWTEM

MULL
MULM
HOS¥Ms

OCTAL
OFFSET
ORCA
ORECABR
ORCAL
ORCAM
ORCE
ORCER
CHCEI
CECEM

LABCM.

ORCMB
ORCML
ORCHH
FI
SETCAM
SETCH
SETCHME
SETCHMI
SETCMM
SETM
SETHE
SETML
SETMM
SETO
SETOBR
SETOI
SETOM
SETZ
SETZB
SETZLT
SETZM
SLEBIT
SEIP

Value

(215009}
(Zledpp)
(Z17¢00)
{21pdpe)
(211¢8@8)
(212080
{213008)
C2a0p@)
(2@5088)
{20amn@)
(2240000

(227908}
(225p00)
(226000)
pEeudo

peeudo

pseudo

peeudo

(4 54@08)
(457008}
(455088)
(456000 )
(4T HRHR)
(47 30@0)
(471088)
(472008}
(464000)

R (r 57 ) p—

(465000 )
{ﬁiﬁaﬂwl
(452¢0a0)
(46PPHE)
(463900}
(461998)
(462000)
(414998)
(417d@0)
(415898 )
(416898 )
(474P98)
(477990
(4750980
(476008)
(4pppod)

(4p3ged)

CA4RLpAd)
(4p20900)
paeundo

(33pdpd)

Symbol

SKEIPA
SKIFE
SEIPG
SEIPGE
TDG
TOCA
TDCE
FEIWTY
PTE
PTR
PUSH
PUSHT
RADTE
RELOCA
EEPEAT
ETM
RIML
ROT
ROTC
SBELK
SETA
SETABR
SET&T
SEIu
SETCA
SETCAE
SETCAT

©BKIPL

SKIFLE
SKIPN
50T
SOTA
S0JE
50JG
S0JGE
S0JL
E0OJLE
SOTH
508
5054
S0SE
505G
SOSGE
S0SL
SOSLE
305K
SQUOZE
SUB
SURE
SUBL

TINA
TLHE
TLHN

SUBM

o

Valua

(334000 )
(332000}
(337000)
(335000}
{e50000)
(B54080)
(652000)
paeudo
195

164
{EGEEEZJ
psends
psauds
psendo
peeuds
pseuds
(241068}
(245050
peeudo
(424 0E0
(427 EFE)
(425000)
(426E00)
(450080
(553003

(&S1E3MY

T

{333088)
(3358¢10)
{36QEE03
(IB4LPEE}
(30ZPEEY
(267EE)
365994
(361948
(363958)
(365900
(3TEEEE)
(3748EE)
{372080)
(ITT000Y
{37500§)
(371@8E)
(373gdy
{376Q84)
paeudo
(274820)
(2TTRED)
(275000}

_ {27800F)

(EESEEE)
(6B3A7E)
(6BTREE)
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HOTE:

In the time-gharing
veralen there are g
great many addition:
initial symbols, . °
for example, system
calls, status bits

Syubol Value Symbel Value ete. This list
changes [requently
TINH (GIEPEE) TLO {GG1@gE, in accordance with
ToH (51@d48) i TLOA (665¢¢7y the development of
TLHA (GLaPpE) i TLOE {6B3f¢yy the time-sharing
TDNE (el2ddd) | Tion {BE7g@g, syatem, so no
IIHN (6169@F) i TLZ (621§G7) Attempt has been
TDO (67 PERHG) ! TLZA (625075, made to inelude
Thoa (E75038) i TLZE (6233¢3) them here. To avedd
TTOE (67 200H) TLEW (6273gpy conflict with these
O (6760E0) TRC (4pgpg) symbols, bear in
TDZ CED] TRGA (644¢gy) mind that each such
TDZA (8340EE) TRCE (642g¢9) =ymbol begins with
TDZE (6324¢4) TRCN (6ac@gy) & peried.
TIZk (GI6E0E) TRY (BEREEd)
TERHIN pseudo THRNA (E@LOEE)
TTILE pseudo TENE (GRIEEEY
TLC {641 EEE) { TENN (6@609)
TLCA {S45PE) TRO (BOEHEE)
TLCE {64 IREF) TROA (Ba4EEE)
TLCH (B4 TEIEY TROE (BE2EEE
TLH (EALEgE) TRON {GaBEAEY
TRZ (e2dEd) - UTES 214
TRZA [e24888) VARTAR paeudo
TRZE (6229¢8) WORD pseudo
TRIN (e2Efd) XCT (256908)
TSC (651994 KOR {30008
TSCA (BS30FEE) XKORE (£33000)
T5CE (B5 300 HORI (431000
TeCH (BS7ERAY HOREM (LE2000)
sy (BLIERA) XWD pseudo
TEHA (BLSEREE) KWORD pseudo
TENE CELIPEEY . Current Location
TEHN (61706 ASCTI pseudo
TS0 (67 L@Ed) «BEGIN pseudo
TS04 (675808 -ELDC pseudo
«ENT paeudo
TSOE (G73g@0) - FHAM1 pseuda{t=s only)
TN (67780 - FHAM2 pseudo(t-s only)
T8L (G31d38) - FORMA pseudo
Ty (63538 GLOGBA pseudo
TSZE (633808) +G0 paeuda
TEZN (637 0@d) ~GSSET pseudo
oy 120 «LIBRQ peeudo
TWK 3lg - LNKOT pseudo
«LOF peeudo
UTe 218 +HSTGW peeudo
- TAG peeuda
TYPE peeuds
TSTGW psaudao
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Eingry Forwats

RIM (loaded by loader at 2§)

DATAL PTR, ADDEESS
CONTENTS

DATAT PTR, ADIDRESS
L]

CONTENTS

(L.]'RST START

2l

REL 17, RIGHTHALF
HREM 17, ADDRESS
ERRI 17, LEFTHALF

k}r&m 17, ADDRESS
HRET 17, RIGHTHALF

HEEM 17, ADDRESS
HERT 17, LEFTHALT
HRIM 17, ADDRESS

i JRET START

—————esa e ssarare




r]
b
i
-

{1} SHLEK loader in RIM format: Read Left-to-Right

DATATI PTR,#
DATAL PIR,L
DATAL FTR,2
DATAI 2TE,3
DATAI BIR,%
DATAL FPIR,S
DATAL FPIR,6
DATAT BTR,7
DATAL PIR,IH
DATAI PTR,11
DATAI PIR,12
DATAI ETR,13
DATAI PTR,3¢
DATAI PTR,31
DATAT PIR,3Z
DATAL PTR,3I3
DATALI PTR,3%
DATAT PTR,35
DATAI PTR,36

JRET 1

# numbers are octal W

COND  PTR,S8
JSF 14,38
DATAI PIR,l6
MOVE 15,16
JUMPGE 16,16
JSP 14,38
DATAL PTR,(16)
ROT 15,1
ADD  15,(16)
AOBJW 16,5
MOVEL 14,33
JRST 3@

CONS0 PIR,L@

» JESTT 39

JRST (l&)

DATAI PTIR,LE

CAMN 15,16
Jipa L
JRST 4,



L2

The checksum
for each data
block is
coamputed as
follows:  ctake
the hoadex
word: rotate
it te the
left one bit
and add tha
first dsts
word; rotate
the tesult to
the left one
bit end add
the second
dats word; etc,
After the ath
deta word the
result should
equal Che

checksum.
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Ilocks read by SRLY Loadeyr

r

S —

PROGRAM ¢

———eamrraen T

———

legical
block

[—':‘11:@.5_"*5
punched |

blocks
hawe

Lf < 4"

"({,-n} first address i header word
( comtents of lst addr.
{ contente of (lst addr.+1) B data
r
| X words
'l a
| contents of (lst addr,+n-1);

kfhecksum

¥
any number of
+

JRET

start

data bleocks

3 justc bloek
to start

of program



The address
inn the header
word of each
data block
of the symbol
table ghould

be ignored.

Wotice that
a JRBET
inatrection

is positive,

SYMBOL
TABLE

F

G6.,

{s=m)@ sheader word
SQUOZE+H(PLARRE)
15t svmbol
value
| scuozE+casansgy
H . 2nd aymbol
value

i
¥

Block
):h svmbol

] =]

SQUOZE+(BafdRg) j (

walue

checksum
i

4

anf number of blocks

+
1,

JRST a ; end of svmbols
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Suggested Symbolic Format

The format-free nature of the MIDAS symbolic language allows a great deal of

typographic variety, but some of this variety should generally be given up

for the sake of readability of one's program., The suggestions which follow

are not hard-and=fast rules, but in most cases will represent a consensus as

to good practice.

(1)
(2)
(3)

(4)

(3)

(6)
(7}
(%)
()

A storage word should appear on 2 line indented onme tab stop.

An address tag (symbol fﬁ}lﬂﬂﬂd by celen) should not be indented.

All address tags rafétting to a given lecation should Eﬁpﬂar on
separate lines, with the contents of that lecation indented once

on the same line as the last (or onlvy) tag.

Blank lines (redundant carrisge returns, line feeds, etc.) may

occur wherever useful to demarcate parts of a routine,

The entire typescript should be divided into pages (by form-feed
characters), The logical divigions of the program should coincide
with page divisions, Although a page will hold up to about 6@.
lines, it is good practice whenever convenient to put only &5, or

5f. lines per page. B .
Within a storage word, use apace rather than tab as a field delimiter.
Clese all { [ and < groups with ) ] and =.

When a comment is applied £o a storage word, put ome tab before the ;.
Psetgdoinstructions and mecro names which generate ome or more storage

words should generally be treated like storage words.
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{10} IEAND and TITLE are usually not indented.

{11} %With the possible exception of §, scoumelatorsz should as & Tule
o2 referred to symbolicelly, with such asymbols defined at the
reginning of the program.

{12} Generally it is a good idea to put a parameter sssignment {use ¢f =)

~at the esrliest point in the program whers its right side {3 defined.

EXAMPLE

The followlng papge Ls an example of coding in the MIDAS latguage. (It is the
irst page of 2 pregram which wses the TV cemera.) It demonstrates manv,

though oy oo means all, of the features of MIDAS, The FIX macro is indeed a

sequence of inmstructicns which will cenvert & fleoating-point number teo fixed-

point,



TITLE FIND THAT BALL
RELOCATABLE |

MICHN=2
TWHOHN=3
TYVCHN=k
TYCCHN=3
TWA=TTO
KsC=T760
LPCL=100

DEFINE BALLPF N,NO

SETCHM Y, A

JUMPE ¥, NO
REPEAT H=1, [ LSH X,1
] ANDCM Y, X

JUMPE ¥, NO
TLHN Y, 777000

JRET L+3
LSH ¥,=11
TLO Y,011000
FSC Y, 26
FAD Y,V
LSH ¥, =27
TERMIN
NEFIME FIX
MULL X, 400
T5C X, %
ASH Xel,=-2L3(X)
TERMIN
PII=1
Y=l Y
T"=5 ;T
X"=3 X
D=2
E=G

DING: JRST &,THRU

LOOK: SETOM LCKI1
SETOM LCKZ
CLEARM TAXP
MOVE T,TAKN
MOVEM T,TAKENO
CLEARM LETAKE
CLEARM PNTES
SETOM TVIDLE
SETOM CANHCEL
CLEARM MSTIME
CONC MSC,MSCHN
JRST LOOKA



