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The Myst'icl compiler is a simplified coding technique which was adapted
to the IBM 650, 704, ERA 1103 AF calculators and which is compatible with the
logic of most large-scale computing machines. Advanced Mystic2 is a modi-
fication and extension of that technique currently in use on the IBM 7090, It is
designed for applications requiring great input/output versatility, high com-~
piling and operating speed and large storage capacity, The system uses a
functional macro-operator structure, is fitted with a unique program interrupt
feature and, though designed primarily for scientific computation, is neverthe-
less adaptable to a wide variety of applications including data reduction, com-
mercial data processing, and analogue computer simulation,

Use of the Mystic system makes possible effective management of com-
puter programming. The entire problem-programming process is clarified
and simplified to where progress can be measured precisely, status can be
assessed accurately, and time requirements can be estimated reliably. Such
control can be achieved only with the use of a rigorously functional programming
language and a program-bmldmg system which applies proven mass-production
techniques to computer programming, Advanced Mystic is just such a program-
ming system, .

The computational process is determined by sequences of operators, called
commands, which are in the form of multiple address statements. High operating
speed results from the buffering of all input and output, from the careful selection
of machine language configurations to represent each command and from the
automatic deletion of superfluous instructions. The use of only one number
notation contributes to the simplicity and effectiveness of the system. To simplify
program checking, an automatic "pathfinder" is built into the system, and records
the identity of the current command sequence at all times,

_Advanced Mystic divides the memory of the machine into two classes: a
- fixed program area for the compiled program, and a variable operating area for
inputs, computations, and results. The command structure controls the assign-
ment of machine storage to the two classes. All but a few of the available storage
registers are directly addressable in the system, and access is provided to all
input and output units except system tapes.

In the variable operating area all numbers, special symbols, letters of
the alphabet, and the ten digits when used as symbols are carried in normalized

float ing point form, i.e., an eight-digit mantissa and a two-digit exponent, each
with sign, * xoxxxxxxx £ xx,

1 Gorm'a'in'; T. P, , and Kélly, R. G., Mystic: An -Automatic Coder for the IBM 650,
IBM 704, and ERA 1103< AF, ASTIA Document No, 134274, AFMTC TN-58-2,
Feb, 1958,

2 Developed jointly by T.: P. Gorman and R. G. Kelly at the Goddard Space
Flight Center, NASA,



Input and output operate in two modes. 1In all cases, transmission to and
from input or output devices is of integers only. In the alphabetic mode, up
to four coded characters can be so transmitted to or from a single word and
in the numeric mode up to eight digits plus sign. Pre-written conversion-of-
base programs are used to prepare the needed integers from actual machine
numbers and to prepare the needed numbers from the input integers.

The commands recognized by Advanced Mystic fall naturally into two
groups - those effective during compilation of the program and those effective
during execution of the program. The entire command repertoire is shown on
pages 3, 4, and 5, The total number of commands recognized by the system
is 22 with 6 of these being effective during compilation and 16 during execution,
Those controlling program execution are sub-divided into four functional groups:
Mathematical, Clerical, Logical, and Input/Output. Each command is described
in detail below, A command sequence is a logical unit formed by a collection
of commands to be executed in a given order, The commands are punched one
to a card and the given order is that in which the cards are introduced into the
machine, A single alphabetic character is used to identify each command and
the Greek letters, o> B> ys 8, 15 are used to specify machine locations, the
contents of such locations, actual numerical values or alphabetic characters
depending upon the particular command,



ADVANCED MYSTIC COMMANDS

DURING COMPILATION OF PROGRAM

8et a begin point in the program sequence

- o that the program can start at this point

1.Begin.......Bla]......
2.Key........ Kla]. ...

3.0rigln . .....0[)] «....
4. Cue. .......QMwB] ....
6. Value . .....Vien) ....
6. Word . . .....Ww]....

DURING EXECUTION OF PROGRAM

(1. Add. .. .... . Alo,B,v] . ..
"é' 2. Divide . ..... Dla, B,¥] . .
s
§<
)

g 3. Multiply . .. .. Mla,By) ...

4, Subtract. . . . .. 8{a, B,v]

\

il Get.....o.. Gle,B,y] .. .
g

Bt

2

©l2. Hold .......HaBy]

on transferring to location & .

Key, or relocate, all commands following
this command (except &, by an amount &.

Locate the compilation of the machine lan-
guage code starting in location ¢&.

Fix the contents of location ¢ to the contents
of location 8.

Set n, & normalized floating point number,
into location ¢ .

Set w, a four character word into location ¢x.

Add the contents of locations # and y and place
the sum into location ¢ -

Divide the contents of location 8 by the con-
tents of location ¥ and place the quotient
into location ¢

Multiply the contents of locations 8 and y and
place the product into location ¢.

Subtract the contents of location y from the
contents of location 8 and place the remainder
into location ¢¢.

Get into location &¢ the contents of the loca-
tion specified by the number B plus the con-
tents of location y.

Hold the contents of location + in the location
specified by the number o plus the contients
of location 8.



Clerical

/.
3.

4.

:3-

Input/Output

Initialize . . . . .. fa,n] . . ... Initialize location & to the value n, a
normalized floating point number.

Replace. . . . .. R[a,B]. . . . . Replace the contents of location ¢ by the
: contents of location 8.

Compare . . . . . C[a,B8,5,9] . . Compare the contents of location ¢ with

the contents of location 8. If (o) > (B)
transfer to location y, if (@) < (8) transfer
to location 6, if (g = (B) continue with
next instruction.

End. .. .00 Efa). . . . . . Exit from the current instruction sequence

by transferring to location g.

Function . . . . . Fle,,8,%] . . . This instruction enables one to transfer to
a function and, afier its execution, continue
to the next instruction. Normally, y is the
input to the function, B is the location of the
Begin instruction for the function, and e
is the location to receive the output.

4 Jump.......Jel...... Jumptothe program tape designated by the

. contents of location a.

| 6. Execute . .. .. X[a]. .. ... Perform the machine-language instruction

>; ' contained in cell ¢ '
{loadIn .. ..... L N

‘PatOut . .. ... P (@, 8,78, + . . 6y¢, Ty- + « Tya]... These comimands control

input to core from cards or tapes, and out-
put from core to cards, tapes or printer.
Tapes may be in bcd or binary format.

1. a specifies the first of a consecutive set of cells to be occupied or trans-

mitted.

‘2. B specifies the cell whose contents control the number of cards, or, in

. the case of tapes, the number of records in bed or the number of words

- in binary. Input Mode: If (§) = 0, back-space one- file; if (B) = -n, back-
space n records. Output Mode: If (8) = 0, write end of file; if (8) = -1,
rewind tape.

{ .; _.3. y specifies the type of input or output, C for cards, ‘P for print, and

T for tapewith A, B, C. . . indicating tape units 1, 2, 3. .. also,
- B indicates binary, and a blank, bed.
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Input/Output

/

\

4.8, .. .8, Fach & is a two-digit number indicating the number of
columns in a field on card. Up to 18 distinct fields can be specified.

5. 7, + . « 714 Corresponding to each 8, 7, an alphabetic character is
used to designate whether the fleld is A (alphabetic with 2 maximum
of 4 characterg), N (numeric with a maximum of 8 positions including
sign), or 8 (a field to be skipped with a maximum of 15 positions).

Title *, . T '[Alphanumeric-characfers from column 2 to column 72]. . . This

command will produce the specified alphanumeric characters into positions
1 = 71 of an output card, a printed line or a bed record.



