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29 January 1963 | L-2175

Mr. C. L. Baker

The RAND Corporation
4921 Auburn Avenue
Bethesda, Maryland

Dear Chuck:

Paul asked me to send you the enclosed examples. The
copy of the letter to Bert will provide context.
Would appreciate your comments, and the materials

you used on your high school class.

Sincerely,

Hugh S. l(elly
Computer Sciences Department

HSK/mac

Enclosures: 1) IPL Examples and Problems
1) L-1829
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¢ Jonuary 1963 1~1829

Dr. Rext Grecn

pocartmanv of Poychology
Cﬂﬂnemva Dnstitute of Technolopy
Pittsburgh 13, Pennsylvania

Lear Berti:

I am enclasing a rough aﬂait of exanples and sone
problems based on them, nainly to et your reaction
to the proposed 1&30“t. At Paul's sugsestion, Stefl
and I plan to combine the exerclises and the logle
theorlot in one Ri...Part I for the cexerclsed, Part
for 1LT. There has been some indication that Prentic
might be wlliling to publish 1t

I'n not completely sold on the enclosed layoub for Part I,
but let me avgue dn favor ol it Iirst.
1. Putting the examples all in Jection 1 with a brilefl
conwment for each maics Section 1 indenendent of
the pmeblams. Oneg c onlow Lbﬂ“wfh La«“ wiole
sectlon rather guicicly and get a good pletures of

2L,

2. i.e examples can be av:arh‘ﬁ tc CO”?GS?OHC ¢clo

Ix
c-Hall

sely

to the introduction of concoois in Part I of tﬁ»

Q:nuw;, Eo the instructor can esnign reading {
the manual corresponding oexamples,

SO0

3. Problem ﬁuﬁcneﬂ*" e cleaner, shiorber and move

precise, since they “ﬂud;oak, mentlon thg nw.c
the szruﬂtures to e manipulsted. Several pr

can bo based on the cane uhruﬂﬁx e O one ﬁrsb
can montlon several ©
the e: ﬁlan&cioa.ani prasental &on of the data.

4. A problem statement can point o0 an cxample L

Pey
O.t.
.l-w I L-)

RECHIY

stractures without rumcaﬁizs
e

in
Secticn 1 as a hint or model to gulde the student.



Dr. Bert CGreen -2 L-1329
1-24-03

The big disadvanteze of this scheme is that in working
prcoblem, the student has to veloer back to the examples To
cet the data for the problom. I find {his very amnoying
and a bit confusing, 50 say the word and I'1ll combine

Section 1 and 2. .

o

Here arc some other questions (o coasider:

1. How mony problems and cxanples do we want? fifty
of each? one hundrad of gach? '

2. Should each exasple rofor Bo the epproprlate pages
in Part I of the manuel? problems Coo?

3. Should we include the brief definition of the J's
in this Rit? I so, chouwld they refer o the paze
in the manuval vwhoroe the full definition 1o given,
or should we ¢ollect znd include ¢the full definitions?

2
L 2

Where would you llke to scoeo printline~recdllne, save

AN v o ey ity o ey oo Vg nde 2T T e e i = 7= Sy

for peatart, restert, ononshol debugplng introduced?
¥ 2 25 Ly i)

They aren't covercd in Part I of the monual.

5. I think the enclozced

alvendy pratiy toush. How about some very simple
cxamples and problons, nob necessardly related Lo
F 4 U P ety e . R S AT I P P
LB? I have mony of chose, courtesy of Bd Felpenbaum
1 T3 Frs 5 3 > YTy ay £ o - > 2
and Bob How. Dreillis on the we of ¢ and 2 codes

- aann
Lor exampio.

€. I object to providing deivers for the student
bE Yrs
2 2

solutions. They con and showld legrn o n 7
shotr oun Gecks carly in the gase. {(Zec nle
3 and 4,) It would Lo nlec to provide the ilastructor
with a routine that would aceept complcto doclhic Imon

sthe situdent and chocls he solusion by runnins them,
but I dontt think thsre iz enough monsy in Ths pol
to do this. Therefore, I prepese thalt we Inclinde a
counle of deivers zo cxaumples and then lot the
instructors decide whether he will vun the student's
cedes or they should code drivers and run thelr Gun.

H



Dr. Bert Green ~3- : L 1829
1-24-063

7. I think the examples shivuld show alternative IPL
representatlions of external objects, that problems
should be stated in 00“33 of the external objects
rather than in terms of 1lists and synmbols, and a
given problem should have to be solved for a couple
of different rourescntauio”u. I you agree, do you
prefer separate problem stabcments {(2.8,, orcnlem
lOaMln)orjwtomqauinnmbem1?>

8. I have access to GDD, Baseball, Hap, LT, HC, ete.,
and plan to use data structhwres from these where
osslble. LT doesn't have enough varilety by
itself. O.K.?%

t’ci

9. Is the commenﬁary with the enclosed examples
appropriate, too leong, too short?

Guess that‘s about it. Willl awalt your reactions and
sugzestions.

sincersely,

uh 5. Kelly
Compucer Sciences Department

HSK /mac
Enclosures: (1) IPL Examples and Problenms,

¢cs  P. Ammer
A. Newell
H. Sinmon
F. Tonge
K. Uncapher



SECTION I EXAMPLES

This section contains data structures and routines
drawn from heuristic programs coded in IPL-V, as well as
some simple tutorial examples. The examples are accompanied
by commentary which explains the format, the context, the
interprétation, or interesting IPL techniques. The arrangement
of the examples roughly parallels the introduction of
important concepts in Part I of the IPL-V Programming
Manual, with the intent to demonstrate the concept with
further examples in a real context. The student should find
this section a useful supplement while studying Part I of

the Manual.



Section I. EXAMPLE ROUTINES AND DATA STRUCTURES

1. Logic expressions are input to the Logic Theorist in
a convenient external form and then are converted to
an internal form for convenient manipulation. The

external form is a string of characters. Examples

1A and 1B are strings that represent logic expressioms.

1A. (AI(A v B)) Read "A implies (A or B)".
1B. ((-P v (Q Vv R))IS)

2. L1 is a list which represents string 1A by using

regional symbols to stand for the characters of the

string. Inserting, deleting, or rearranging characters
of the string would now correspond to manipulating

symbols on list L1.

COMMENTS TYPE NAME PQ SYMB LINK

Data Header 5 1

(AI(A v B)) Ll 0
(0
AO
10
(0
AO
v0
BO
)0
)0 -0



-2-
The data header is not part of the list L1 but serves
to indicate to the IPL loader that data will follow,
rather than rbutines. Note that the first character
of the string should be written on the line below the
line which names the list. The zero in the LINK

field terminates the list.

Rl is a routine which will print L1 as a list.

COMMENTS TYPE NAME PQ SYMB LINK
Routine Header 5

Input the symbol

"Ll" to HO. Rl 10 Ll

Execute Process

J151. 00 J151 0

Again note that the first card, with TYPE = 5, Q =
blank, is not part of Rl but indicates to the IFPL

loader that Rl is a routine rather than data.



4, To actually print the list L1, we would need to input

the following deck of cards to an IPL-V computer.

COMMENTS TYPE NAME PQ SYMB LINK
Type=-9 card g
Type-2 cards define regions. 2 A 1
The B-Region consists of 2 B 1
one cell, named "BO" or just "B". % 1 %
L
The R-region has 2 cells, 2 R 2
named '""RO'" and '"'R1". 2 v 1
2 ( 1
2 ) 1
Type-1 cards are for comments. %
Type-5, Q=1 says "'DATA FOLLOWS." 5 1
Ll1---(AI(A Vv B)) Ll %
. A
1
(
A
v
B
)
) 0
Type-5, Q=blank says "ROUTINES 5
Fm.aLWa ! : 1
' 1
Rl prints the list L1. %
Q=3 says ''TRACE THIS ROUTINE." R1 13 11
J151 O
Por Q=0 can be left blank.
Type-5, SYMB=Rl says execute Rl 5 Rl

See pages 214-223 of the IPL Manual for a detailed
discussion of the deck setup for running a program.
Page 221 is a convenient summary of the requirements.

The important things to note at this point are that you



must 1) define the regional symbols you use by type-2
cards, and 2) precede your blocks of data with a type-5
card, Q = 1 and your routines with a type-5, Q = 0 or

blank.

5. L2 is a list structure which represents string lA as
a list of alphanumeric data terms, one data term for

each character in the string.

COMMENTS TYPE NAME PQ SYMB LINK
Data Header 5 01
(AI(A V B)) in data terms. L2 0

( 9-1
A 9-2
I 9-3
( 9-4
A 9-5
v 9-6
B 9-7
) 9-8
) 9.9 0
9-1 21 (
9-2 21 A
9-3 21 I
9-4 21 (
9-5 21 A
9-6 21 v
9-7 21 B
9.8 21 )
9-9 21 )

Note that the characters in the data terms of L2 are

not regional symbols, and hence you would only have



.

to define the L-region in order to load L2. This
representation of the string 1A takes 2 cells per

character.



SECTION II PROBLEMS

The following problems are based on and refer to the
data structures and routines in Section I. Solutions to
all problems are given in Section III. The student is

urged to attempt hiw own solution and then compare it with

the solution provided in Section III.



1. Code a list named D1 which represents the string in
Example 1B as a list of regional symbols. (Use

Example 2 as a model.)

2. Code a list structure named D2 which represents the
string in Example 1B as a list of local data terms.

(Use Example 5 as a model.)

3. Code R2--"Print L2 as a List Structure." (Use

Example 3 as a model.)

4. Produce all the coding necessary to run R2 of Problem

3. (Use Example 4 as a model,)



Code Pl--""Reverse the order of the characters in
string (0)." Assume that the string named in HO is

like L1, Example 2,

If we assume that HO names a string like L2 in
Example 5, will the Pl which you coded in problem ‘M;,
still serve to reverse the order of the characters in

the string? If not, code P2 to do so.

Code P3--"Delete all occurrences of character (0)
from string (1). Set H5 minus if the character did
not occur in the string, otherwise set H5 plus.'" P3
assumes that (0) is a regional symbol and (1) is a

list like L1 of Example 2.



Code the routine P4, having the same definition as P3
)
in Problem §, except that P4 assumes (0) names an

alphanumeric data term and (1) is like L2 in Example 5.

Code P5 and P6--'Locate character (0) in string (1).
Set H5 plus and output the location if the character
is found. Otherwise set H5 minus and output the
location of the last character in the string." P5
assumes (0) is a regional symbol and (1) is like L1.
P6 assumes (0) names an alphanumeric data term and
(1) is like L2. (In both P5 and P6, the '"'location"
that is wanted is the name of one of the cells on the
main list of L1 or L2, not the name of the regional

symbol nor of the data term.)



10.

11.

12,

-10-

Code P7--''Delete from string (1) all occurrences

of the characters in string (0). H5 is not changed
by P7." P7 assumes string (0) and string (1) are
like L1 except a given character appears only once

on (0) and may occur several times on string (1).

Code P8--P8 has the same definition as P7 but assumes
strings (0) and (1) have a format like L2. Thus,

to delete a character in this case means to remove
the name of the local data term from the main list

of L2 and then to erase that data term.

Code P9 and P10--'"Create the list of operators that
are common to string (0) and string (1), disregarding

order. Set H5 minus and create no list if there are

no common operators. Otherwise set H5 plus and output
the list of common operators.'" P9 assumes the strings

to be like L1, while P10 assumes them to be like L2.



Both assume that the characters "I," '"v," "% ' and
"."" are the only operators. An operator should appear
on the output list only once, regardless of how often

it appears in common on the input strings.



-12-

SECTION III SOLUTIONS TO PROBLEMS

The solutions presented here are not to be construed
as the solution, but an attempt has been made to demonstrate

standard IPL techniques.



B.A. 214
Spring 1961
F. M. Tonge

Notes on the Internal Representation of Data
in the Logic Theorist (IPL-V version)

Total Expressions.

Logic expressions are represented as describable list structures, the
sublists of which are non-describable. On sublists, representing subexpressions,
the connective of the subexpression is the symbol in the head of the sublist,
the left subexpression is the first symbol on the sublist, and the right
subexpression (if any) is the second symbol on the sublist.

For example, the internal representation of
(PvQ)1-P
would be:

N

9-1 0
9-1 I

9-2

9-3 0
9-2

o]
9-3

b1 od<

¢
The subexpression corresponding to the entire logic expression (here, 9-1)

is called the main expression or main segment. All sublist structures are
called segments.

Copy for Substitution.

The match process (M20) takes as inputs total expressions. Often, however,
we wish to match subexpressions (as, for example, the right sides of two
expressions.) The subexpressions must then be set up as separate total
expressions. The match process makes use of substitution (M21) in the
expressions to keep track of correspondences made between free variables and
constants. However, the substitution should be made throughout the entire
original total expressions from which the expressions for matching were derived.

We handle this total substitution by using the segment on which we desire
to match (rather than a copy of that segment) as the main expression of a
derived total expression, associating with the new expression the original
total expression from which it was derived. Substitution into the original
total expression thus is also substitution into the derived expression.

(We must be careful not to erase the derived total expression as a list
structure, since its main segment, which may be a local sublist, in fact
belongs to the original total expression.)



Working lists.

There are four major lists on which logic expressions in various states
of processing are kept.

The problem list (L0) is a linear list of the problems to be proven
during the run.

The theorem list (L1) is a linear list of true logic expressions (at
first just the axioms.)

The untried subproblems list (LlO) is a list of pairs. The first of
each pair is an integer data term. The second of each pair is a list of
those untried subproblems having that integer as their "number of levels."
The data terms are arranged in ascending order. Thus, the "simplest"
untried subproblem can be found on the first sublist.

The tried subproblems list (L1l) is also a list of pairs, the first
of each pair being an integer date term, "number of levels." However, the
associated list is also a list of pairs, the first member of each pair
being an integer data term, "number of distinct variables." The associated
lists are again lists of pairs, the first of each pair being an integer
data term, "number of variable places." The associated list is a list of
all tried subproblems (expressions) having the indicated "number of levels,"
"aumber of distinct variables," and "number of variable places.” Thus, to
determine if a given subproblem has already been tried, it is only necessary
to compare it with tried subproblems having the same description.




pg. 26, line 1:
Pg- 29, line T:
pg. L2:

pg. 52, line 1l:

pg. 52:

pg. T3, line k4:

pg. 82, line -k:

pg. 83:
pg. 95, lirne 15:

pg. 125, line 17:

B. A. 214
Spring, 1961
F. M. Tonge

Major Errata for IPL-V Manual,
Section I (RAND P-1897)
(May 16, 1960 version)

'9-1': the name of the next cell on the list.
9-1 30 WO Pop up WO
all regions should be of size 2
32 HO 9-2 Pop it up, ...
an end of routine R3, add:
12 HO

9-10
70 9-11 J8

9-10 works in the same context as J77; ...

the cells of each sublist will be generated immediately
after

code for R10 is wrong
Fig. 10.

ooooo LU I I SR N llY;



IDENTIFICATION

RS IPLV -- IPL-V Interpretive System

C. L. Baker, H. S. Kelly

The RAND Corporation, Santa Monica, Callifornia
November 25, 1960

PURPOSE

To interpret and execute programs written in the IPL-V
language, as described in AN INTRODUCTION TO INFORMATION
PROCESSING LANGUAGE V, and INFORMATION PROCESSING LANGUAGE V
MANUAL, Sections I and II, The RAND Corporation papers P-1929,
P-1897, and P-1918, 1960.

RESTRICTIONS

The program is in the form of a closed subroutine,
designed for compatability with the MockDonald Operating
System for the 709/7090. The calling sequence 1s in the same
format as in the BCS routine within MD., The individual
installation using this system may incorporate IPL as a flle
on the MD SYSTAP {as has been done at RAND), or execute the
IPL program in phase I of the system, or integrate with any
other system with a minimum of effort. The program may be
run on any 709/7090 of at least 8K storage capacity and having
at least three tape units. No on-1line card reading or
printing capability 1s provided.

METHOD

The IPL system i1s read into core, at which time 1t saves
the rest of core (which would contain the operating system in
use) on tape, then reads the IPL-V program into core and
assembles it. Control is then passed to the IPL-V inter-
preter. Error detection and tracing capability 1s provided,
and a Post-Mortem in IPL-V format 1s printed at the conclusion
of execution. Core 1s then restored from tape, and control
returned to the calling routine. Execution speed 1s approxi-
mately 210,000 IPL-V instructions per minute.

USE

See the papers mentioned above for a basie description of
the system and language; deviations from this description are
described in the attached write-up. Details of the calling
sequence for the routine, etc., are also included.

NOTES

While this distribution is to be considered a field-test
trial of the system, it 1is in use at The RAND Corporation for

a number of complex problems, including the proof of logic

.



theorems using the General Problem Solver coded in IPL-V.

This program contains more than 6,000 IPL-V instructions and
takes more than 500,000 interpretation cycles for a complete
run, Numerous other large problems have also been interpreted
and executed. The inclusion of IPL-V in the MockDonald System
at RAND permits IPL-V jobs to be stacked with other Jjobs and
executed with all of core avallable to the IPL-V programmer.

Any questions regarding the operatioh or correctness of the
IPL-V system should be directed to:

C. L. Baker

The RAND Corporation
1700 Main Street '
Santa Monica, California.

Questions concerning the 1incorporation of the IPL-V system
into the MockDonald Monitor should be directed to:

G. E. Bryan

The RAND Corporation

1700 Main Street

Santa Monica, Californila.
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LINE READ PRIMITIVES

The line read primitilves are assembled into 2550010. They may

be loaded preceded by a Type 5, P=3, card. NO space nsed be
reserved with a Type 3, =2, card. The packet of line read
binaries should immediately follow the Type'2 and 3 cards on
loading. Until they are in memory, references to W30 will not
be accepted by the loader (and the initial random number control
- will be violated}.

Line read is controlled by the following symbols:
1W24 names the current line. (The symbol in cell 1W2% is
the address of the {irst of a biock of consecuiive celis
forming the line, one ¢column per cell., The first column
is stored in the cell after 2W24, that first cell being
used to hold the spacing control in line printing. The
1link in cell 1iW2h is the number of columns in the line,
and thus one less than the number of consecutive cells in
the block. Until the Type 3, Q=1, facility for automat-
ically setting up print {and readj lines is provided, the
programmer must set these control words up himself, using
consecutive space from the regions or primitive block, )
1W25 is aninteger data term giving the left column of the
current input fleld.
1W30 1s aninteger data term giving the size (number of
columns) of the current input field.

The line read primitives are:

#J180 READ LINE. The next record on the input tape 1s read
into line 1W24. (The record is assumed %o be BCD.)
Column 1 of the record is read into column ) of the
input line, and so forth. H5 is set +. If no record
can be read (end of file condition), the 1line is not
changed and H5 is set -.

#J181 INPUT LINZ SYMBOL., The IPL symbol in the field
starting in column 1W25 and of size 1W30, 1n line
1w24, is input to HO and H5 is set +. The symbol 1s
regional if the first column 18 & regional character;
otherwise 1t is absolute internal., In inputting the
symbol &ll nen-numerical characters except in the
first column are ignored. If the field 1s entirely
blank, nothing is input to HO and H5 is set -~. In
either cease, 1W25 1s incremented by the amount 1W30.



*J182

*J183

*7184

*J185

#J186

«J189

INPUT LINE DATA TEREM (0O). The field as gpeclfied in
J181 is taken as the value of a data term, and 1nput
data term (0O) is set to that value and left as out-
put (0). H5 is set +. (At present only integer and
BCD data terms are recognized; any input (0) not
integer is taken as BCD. In composing BCD data fterms,
characters are entered from the left and the full data
term completed with blanks on the right 1f necessary.
In composing integer data terms, non-numerical
characters are treated as blanks and ignored.,) If the
field is all blanks, (0) is cleared (to blanks for
BCD, to zero for integer) and H5 1s set -. 1W25 1s
ineremented by the amount 1W30.

SET (0) TO NEXT BLANK. {O) is taken as the name of
an integer data term. Idine 1lW24 is scanned, left to
right, starting with column 1W25+l1. A "1" is added
to (03 for each column scanned, including that in
which the seanned-for character (blank for J183) is
found. (O) 1s left as output (0). H5 1s set + if the
character is found, and - if it 1s not.

(Thus, if (0)=1W25, after scanning it will indicate

the column holding the scanned-for character, If (0)=0,
after scanning 1t will be the size of a field delimited
on thc right by the next oeccurrence of the scanned-~-for
character. )

SET (0) TO NEXT NON-BLANK. Same as J183, except scans
for any non-blank character.

SET (1) TO NEXT OCCURRENCE OF CHARACTER (0). Same as
J183, except scans for character (0), tallying into
input (1). Input (1) is left as output (0%. If in-
put (0) is regional, its region is the character
scanned for; 1f internal, its last digit is the
character scanned for.

INPUT LINE CHARACTER. The character in column 1lW25 of
line 1W24 is input to HO and H5 is set +. If the
character is a blenk, there is no input and H5 is

set -. In either case, 1W25 is not advanced.

TRANSFER FIELD. The field in line 1lW24, starting in
column 1W25 and of size 1W30 is transferred %o line
(0), starting in column 1W2l, and H5 is set +., If
the entire field cannot be transferred (line (0) too
short), as much is transferred as can be, and H5 18
gset ~. In either case, 1W25 is set to the last
ecolumn transferred + 1,



709/7090 IPL-V

Program Descrlption

This write-up is in two parts; the first describing the nature
of the IPL-V gystem as a subroutine, the second including
deviations from and additions to the basic IPL-V manual.

PART I
Calling Sequence:

CS - 1 = LDI CNTRL
CS = TSX AO,4

cs+ 1 ....

CS + 2 = PZE SYSPIT,,SYSMIT
CS + 3 = PZE SYSPOT,,,...
CS + 4 = PZE SYSES1,,SYSES2
CS+ 5 = ,,,

¢S + 6 = PZE ...,,SYSERR

CS + 13= PZE SYSORQ,,...

CS + 29= Réturn

CS + 37= PZE SYSTSL,,...
The above calling sequence 1is that used within the MockDonald
Operating System; hence its strange format. Words or parts of
words indicated by "..." are not significant.

Control bits:

Bits 31-35 of CNTRL are placed in the Sense Indicator Register
for conveying information to IPL-V as to the nature of the run
being made. Immediately below 18 given the meaning of these
bits; their interpretation is explained in Part 2.

Bit 35 © LOAD
wen 1 RELOAD
Bit ;u 0 NOTAPE
" 1 TAPE



2.

Bit ;3 0 LIST
" 1 NOLIST
Bit 32 O NTRACE
" 1 TRACE
Bit ;1 0 NODUMP
" 1 DUMP

The program which includes the calling sequence may interpret a
control card similar to that used to call SCAT, LOAD, etc., and
set the bits accordingly.

Calling Sequence Information:

SYSPIT, SYSMIT, SYSMOT, SYSES1l, SYSES2 are the locations of tape
control words. These words must contain the address of the
physical unit associated with the symbolic tape. (E.g., if
SYSPIT is on physical unit B2, the control word would have an
octal address of 02202.) Only the first three tapes are neces-
sary for using the system. If the address is zero, the unit 1s
interpreted as being unavailable.

SYSTSL is the location of the Tape Status list for reserved tapes,
It is arranged such that

AXT CHANNEL,?2 1 for Ch., A, 2 for Ch., B, etc.)
AXT UNIT,1 3 for unit 3, etc.)
CLA* SYSTSL,?2

will put the address of the corresponding tape control word into
the decrement of the accumulator., Tapes SYSAR1,2,3, SYSBR1,2,
and 3 are interrogated. Again, a zero address 1s interpreted as
meaning that the corresponding unit is unavailable.

SYSERR is the location to which the operator 1s to transfer 1n
case of program error, loop, too much time, etc. Both SYSERR
and SYSERR-2 are replaced with a transfer to the recovery
routine for IPL-V; the contents of these cells is saved and
restored. They must lle in the range 00001--000778.

SYSORG is the name of a cell containing the location of the first
word following the system in control. MNemory up to location
C(SYSORG) 1s left undisturbed By the execution of IPL-V (with

the exception of cell zero.)

Operation of the IPL-V executive routine, AO:

1; All traps are disabled.

2 The tape control words are interpreted and a table of tape
information is constructed.

3) Memory is saved on tape SYSMIT from locations 1008-0(8Y30RG).



3.

y) If the RELOAD option is called, Memory is.reloaded from
SYSAR2,.

5 The remaining Sense indicator bits are interpreted.

6 Control 1s passed to the IPL-V system interpreter.

7 At the conclusion of the IPL-V run (Program finished, error,
or manual transfer to SYSTEM or SYSERR), Memory is restored
from tape SYSMIT, and control returned to word 29 of the
calling sequence,

Notes:

Although the system has been organized so as to work within the
MockDonald Monitor System, it should be emphasized that it 1is in
no way dependent upon any of the routines of that system. Only
the tape control words of that system need be reproduced (in the
format explained above) to gain complete independence of that
system,

All input and output routines are contained within the IPL-V
system itself. Data is read, in BCD, from tape SYSPIT; output
is written in BCD on tape SYSPOT. Neither tape is rewound, nor
is an end of file ever written on SYSPOT. Tape SYSMIT is used
for saving core only; if i1t is not desired to retain this
feature, routines A2 and A3 may be replaced by TRA 1,4, SYSAR],
2 and 3 may be used by the IPL-V interpreted program; see
following section for details., SYSES1,2, SYSBR1,2, and 3 are
never used, and have been included in the tape set-up routine
only in anticipation of possible future expansion of the IPL-V
system. ‘

Example:

Following is a complete calling sequence requiring no informa-
tion from the MockDonald System:

START LDI CNTRL
TSX AO,U4
PZE
PZE SYSPIT, ,SYSMIT
PZE SYSPOT
PZE SYSES1, ,SYSES?2
PZE
PZE 0,0,3 Manual error transfer to 3, or 1l,.
PZE 8 8
PZE
PZE
PZE
PZE
PZE
PZE SYSORG
PZE
PZE
PZE



CNTRL

SYSPIT
SYSMIT
SYSPOT
SYSES1
SYSES2
SYSAR1
SYSAR2
SYSAR3
SYSBR1
SYSBR2
SYSBR3
SYSORG

SYSTSL

CHNLA

CHNLB

PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
TRA
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
ocT
oCT
OoCT
OoCT
PZE
PZE
OCT
OoCT
oCcT
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE

out

SYSTSL
23
2201
2202
2203

1201
1202
1203

16384
CHNLB, 1
CHNLA,1

RELOAD, TAPE, LIST, NTRACE, DUMP
Unit Bl for SYSPIT

Unit B2 for SYSMIT

Unit B3 for SYSPOT
SYSES1 not used.

SYSES2 not used.
Unit Al for SYSAR1

Unit A2 for SYSAR2

Unit A3 for SYSAR3
SYSBR1 not used.

SYSBR2 not used.

SYSBR3 not used.

Save lower half of core.

Tape Status List.

0, ,SYSAR3
0, ,SYSAR2
0, ,SYSAR1

0, ,SYSBR3
0, ,3SYSBR2
0, ,SYSBR1

(Example)



PART II

This write-up includes only deviations from and additions to
the basic IPL-V manual, INFORMATION PROCESSING LANGUAGE V
MANUAL, Section II, Programmers' Reference Manual, A. Newell,
et al, The RAND Corporation paper P-1918, March 31, 1960.
Familiarity with this manual is assumed, and references are to
sections and page numbers in this manual.

INITIAL LOADING, Page 72

This version is not set up to run multiple IPL-V Jobs. Each
run must begin with the execution of the calling sequence for
IPL-V. References to bits 31-35 refer to the setting of the
Sense Indicator register on entry to IPL-V. (See Part 1.) The
IPL-V program, set up as described on page 79, is assumed to be
on tape SYSPIT, in BCD. This tape 1s not rewound prior to
reading.

All output is off-line, on tape SYSPOT. This tape is never
rewound, nor is an end-of-file written. This permits stacking
of the IPL-V output with other jobs adhering to the same
output conventions,

A TYPE 9 CARD (page 78) 1s treated as a type 1 comment card, as
no multiple Jjob provisions are included.

TYPE 2 CARDS do not have the full flexibility described on
pages (3-74. Only the NAME and LINK fields are read; the first
character of the NAME field must be the region symbol; the LINK
field must contain the extent of the region. The first example
in page 74 1s the only acceptable format for type 2 cards,

A TYPE 3 CARD, if it appears, must precede any type 2 cards.
Tt may be used to reserve a block of storage for binary IPL-V
routines written by the programmer. The block will start at
location 1005, and the extent of the block will be as given in
LINK. No otﬁer uses for type 3 cards are permitted. A block
of storage has already been reserved for line printing; other
print lines may be reserved by other means (see below under
line printing).

TYPE 5 CARDS do not have the full flexibllity as specified on
pages ~78. P must be zero or blank for standard IPL format,

or 3 for absolute column binary format. Q 18 interpreted as
described; however, there is a maximum of 150 local symbols and
a maximum of 100 internal symbolics that may be used per
routine or data list structure.

SYMB does not control the input unit, and is disregarded unless
regional.
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LINK character d is ignored; the only output from the assembly
process is the listing on SYSPOT, as controlled by character c.

TYPE 6 AND 7 CARDS are treated as type 5 headers as no auxiliary
storage capa y is 1included.

NOTE: TYPE 1 CARDS should not appear in the middle of a program
or dats 11st following a program or data card with a blank

SYMB or LINK. This will lead to an error which 1s not detected
at assembly time. (The blank LINK or SYMB 1s treated as 0.)

ABSOLUTE BINARY INPUT. A type 5 card with P = 3 indicates that

a block of absolute, column binary, cards follows. These must
load into the space reserved by the single type 3 card at the
beginning of the program. The last binary card must be a

transfer card; the address 1is ignored, however. After the binary
cards have been read, the symbols HO, JO, and WO are stored in

the address parts of locatlon 100g, 101g, and 102;, respectively.
This permits the programmer to refer to these reggons conveniently
when coding machine language programs.

ALTERNATIVE INPUT UNIT. Provislon has been included for reading
Input from tape SYSAR] in BCD format if desired. Sense indicator
bit 34 controls this function. If bit 34 1s TAPE when the pro-
gram is first loaded, the IPL-V loader will initially read from
tape SYSAR1l in BCD. The order and format of cards on this tape
must be identical to that used for on-line reading of cards.

When an end-of-file 1s encountered on this tape, the IPL-V loader
will attempt to read from tape SYSPIT. Printing of the assembly
of tape SYSAR]1 may be suppressed by setting bilt 33 to NOLIST; in
this case only the header cards from SYSAR1 will print. If

bit 33 is LIST, printing control is from character ¢ of the

header cards on the tape.

EXAMPLE. A short IPL-V program is to be loaded and executed.
The deck should be set up exactly as described, and written on
SYSPIT in BCD. Bit 34 should be NOTAPE. Execution of the IPL-V
calling sequence will cause the program to be loaded and
executed as described.

EXAMPLE. A long IPL-V program is to be loaded and executed.

ape should be prepared off-1line; the deck set-up should
be exactly as described, except that the final type five card
should not be written on the tape. The data 1s followed by &n
end-of-file on this tape. To load and execute, this tape 1s
mounted on unit SYSARl. The final type five card is loaded on
SYSPIT, with bit 34 = TAPE, bit 35 = LOAD. Loading and execu-
tion will take place as described.

For subsequent runs, with routines to be changed or new data
added, the same tape SYSAR1 may be mounted, and the corrected
routines and data loaded on SYSPIT before the final type five
card. Since the changed routines or data are read from SYSPIT
after tape SYSAR1 has been read, the corrections will be made
before interpretation begins.



INPROCESS LOADING, Page 80

The restrictions that apply to initial loading also apply to
inprocess loading. Note that type 2 and type cards may not be
loaded. Regional symbols which were initially assigned by

type 2 cards are still available, as unused regionals are NOT
returned to available space. (This compensates somewhat for

the lack of type 3 symbol reservation.)

SAVE FOR RESTART, Page 81

J166 should read SAVE ON TAPE SYSAR3 FOR RESTART. All of
memory 1is written onto tape, and the program continues from that
point, The tape is rewound after writing, so that multiple
occurrences of J166 will cause the tape to be rewritten. Bit 31
should be DUMP if J166 is to be used.

J167 is not available, as no auxiliary storage is provided.

RELOADING. Reloading is from the tape written by J166. The
tape should be mounted on tape SYSAR2; bit 35 = RELOAD is used
to initiate the reload process, After reloading, control is
returned to exactly the same place in the execution of J166 as
when memory was saved.,

EXAMPLE. A program is to be loaded, saved immediately for sub-
sequent restart, and the program is then to be executed. On
reloading, it is desired to make changes or corrections before
execution.

Include a one-word routine in the program as follows:

NAME SYMB LINK
RO J166 J165

Place two type 5 termination cards at the end of the deck; the
first with a SYMB of RO, the second naming the start of the
program; bit 35 = LOAD, bit 31 = DUMP. Operation is then as
follows: The program is read in and assembled, and interpreta-
tion begins with instruction RO, J166 will save memory on
SYSAR3, and the program will continue with the interpretation
of the instruction, which links to J165. J165 will read more
routines and data, including termination cards. Since the only
card remaining is a termination card, interpretation will begin
with the first instruction of the program.

To reload, place the corrected routines or data lists on SYSPIT,
each preceded by the proper type 5 header card, and followed
with the same two termination cards, The tape written on the
first pass 1s mounted on tape SYSAR2., Bit 35 = RELOAD, bit 34 =
NOTAPE, bit 31 = DUMP., Immediately after reload, interpretation
will continue at RO; and J165 will read the corrections into
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memory. The first termination card will repeat the save process
on SYSAR3; the second will initiate the interpretation of the
corrected program,

NOTE: The same procedure may be used when the initial program
Toad is from SYSAR1 in BCD. Bit 34 should be NOTAPE on reload,
however, so that J165 will be prepared to read corrections from
SYSPIT rather than SYSAR1.

TAPE UNIT SUMMARY

TAPE SYSPIT. BCD Input tape (never rewound).

TAPE SYSPOT. BCD Output tape (never rewound; no end-of-files).

TAPE SYSARl. Alternate BCD Input tape (under control of bit 34).

TAPE SYSAR2. Reload tape (under control of bit 35).

TAPE SYSAR3. Save for Restart tape (under control of bit 31 and J166).

OPERATION OF THE INTERPRETER
Interpretation begins within the system by 1nterpret1ng the

instruction
00 Xxx JT,

where Xxx 1s the routine named on the final type 5 termination
card. Interpretation will continue until the J7 1s linked to,
at which time the program will print PROGRAM RAN TO COMPLETION
on the output tape. Other terminations will occur if the pro-
grammer executes the routine J7, or if the interpreter or a
primitive process detects any one of a number of errors. In
case of such a termination, the reason will be printed on the
output tape, followed by an IPL-V POST MORTEM. The post mortem
consists of a print-out of the 1lists named on the list named by
system cell W23, Initially this 1list names all the System cells,
HO through W29, The programmer may replace this 1list with
another 1list, or add symbols to this list. Control is returned
to 29,4 of the IPL-V calling sequence after execution.

ERROR TRAP, J170, Page 82

The error trap function 1is not provided; see above for error
action.

SYSTEM CELLS, Page 35
Exceptions and additions are as follows:

HO initially contains the symbol O.



H2 will initially be about 26,000 cells for a 32K machine.
H3 18 set to 1 by the initial loader,

H4 not used as no auxiliary storage is provided.

H5 18 initially set to J4(+).

H6 is used by machine language recursive routines to hold
index 4.

H7 i1s a data term which 1is set to the current level. It is
set to O by the initial loader, and by J165 if cards
are read.

H8 1s the hide-out cell used by the generator processes.

H9, H10, and Hll are generator working cells.

W0....W9 initially contain the symbol O.

W10 initially names a data term for random number generation.

wWl2....W1l5 initially contain JO.

W16....W20 are not used. See above,

W21 initially names a data term equal to 1.

W22 initially names a data term equal to 1.

W23 initially names a 1list of the system cells.

W24 initially names a 120 word internal buffer for line printing.

W25 initially names a data term equal to 1.

W26...W28 are not used. See above.

GENERATOR PROCESSES, Pages 40-43

The generator trace context and level context are not restored.
Subprocesses may be marked to trace by use of J147..J149,

J102, Page 52

Not available. May be coded as described in part I of the
manual, page 82, if desired.



AUXILIARY STORAGE PROCESSES, Page 52

Not available. J72 and JT74 assume 1list structure is in memory.

ARITHMETIC PROCESSES, Pages 55-57
J110-J113 admit fixed and/or floating data terms only.
J115-J117 admit fixed and/or floating data terms only.
J125 admits fixed and/or floating data terms only.
J128 admits fixed and/or floating data terms only.

INPUT-OUTPUT CONVENTIONS, Pages 61-64

Input and output units are assigned as described above., Pro-
cesses J140-J146 are not available,

MONITOR POINTS AND TRACING, Pages 64-67

No console signals are provided. Terminate for restart is not
available., The program may be terminated by a manual TRA SYSERR
or SYSTEM, Sense bit 32 = TRACE signals full trace. Trace

speed 18 approximately 80 IPL-V instr/sec. Bit 32 = NTRACE gives
normal tracing modes,

No provision is made for suppressing tracing.

On the printed trace 1line, if S or (0) 1is a local symbol, this
is indicated by an asterisk following the symbol; e.g., 2765%.
The designated symbol S 1s printed only if Q = 1 or 2.

PRINT PROCESSES, Pages 69-72

The output unit is always SYSPOT. When local symbols are
printed (except in the case of those translated by J150) they
are followed by an asterisk.

If a 1ist structure with a local name is printed by J150, the
converted name will be 9-0. Sublists of any 1list structure are
always numbered consecutively starting with g-1,

Data terms are always printed in the format given on page 71,

with the exception of floating point numbers. The format for

these is "-.123456-12"; plus signs are not printed. The field
length is thus either 10 or 11 columns.

Cell W2l initially names an internal print buffer of 120 cells
(one character per cell) length. Other print lines may be
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assigned only by defining, via a type 2 card, a block of 120
consecutive regional cells., (E.G., 2 PO 120)

PO would then be a legitimate name for a print buffer line;
the symbols Pl....P119 would be unavailable for other use.

J158 and J159 leave 1W25 pointing to the first column to the
left of the entered information,



20 October 1960 L-20983

Mr. H;::{ A. McCabe

Klecty ¢ Data Processing Department
Union Carbide Corporation

270 Park Avenue - 37th Floor

New York 17, New York

Dear MNr. MoCabe:

An initial, field-test version of the IPL-V (Information
Processing Language V) interpretive aystem for the 704 has
been submitted to SDA for distribution to all interested
SHARE members. While this is not a complete version of
the system as specified in the Programmers' Reference
!tnun;, it will suffice to run all but the largest IPL-V
programs using & 32K machine, and may be used for small
IPL-V progrems on an 8K nnohi . It 1s more than adequate
t0 indoetrinate the uninitiated in the use of this

We are also using, at RAND, a 7090 version operating
within the MockDonald Monitor System (our version).
Interested persons should first obtain the desoriptive
material from SDA, as this is essentially machine indepen-
dent, and then contact me at RAND regarding the avail-
ability of the 7090 version.

§incerely yours,

C. L. Baker
CLB: ahe



19 October 1960 L-20788

Mr. Donald C. Cashman

Applied Programming Department
Intemational Business Nachines Corporation
590 Madison Avenue

New York 22, New York

Dear Doni
Ve are o uUnder te cover, the following meterisl
for distridbu en to members:
1. AN INTRODUCTION TO INFORMATION PROCESSING LANGUAGE V
(!6 v-m)

2. W PROCESSING LANGUAGE V MANUAL, Section I,
3. [ON PROCESSING LANGUACE V MANUAL, Seetion II
W ’ ’

A, RS IPL5 short Write-up (2 pages)
5. RS IPLS Progrem Description (7 pages)
6. RS IPLS Binary Deck (250 oards)
7. RS IPLS Program Listing (114 pages)
8. RS IPLS Rewmark Card Listing (28 pages)
9. SHARE Program Submittal FPorm (1 page)
10. RS IPLS Index Cards (3 cards)
11, RS IPLS Abstrect Cards (¥ caxds)
This material constitutes the initial distribution of the 704

IPLS interpretive system, and should be treated as a fleld-test
version of the program.

Sincerely yours,

C. L. Baker (RS)
CLB:ahe



IDENTIFICATION

RS IPLS -- IPL-V Interpretive System

C. L. Baker, H. S. Kelly

The RAND Corporation, Santa Monica, California
October 15, 1960

PURPOSE

To interpret and execute programs written in the IPL-V
language, as described in AN INTRODUCTION TO INFORMATION
PROCESSING LANGUAGE V, and INFORMATION PROCESSING LANGUAGE
V MANUAL, Sections I and 1I, The RAND Corporation papers
P-1929, P-1897, and P-1918, 1960. .

RESTRICTIONS

The program is in self-loading form, and may be run on
any 704 of at least 8K storage capacity and having at
least one tape unit. No on-line printing capability is
provided. Other deviations of the program from the
manuals are as described below.

METHOD

The IPL-V program is read into core and assembled, and
control passed to the IPL-V interpreter. Error detection
and tracing capability is provided, and a Post-Mortem in
IPL-V format is printed at the conclusion of the
execution phase. Execution speed is approximately
30,000 IPL-V instr/min.

USE

See the papers mentioned above for a basic description
of the system and language; deviations from this
description are described in the attached write-up.

NOTES

While this distribution 1s to be considered a field-test
trial of the system, it has been used at The RAND
Corporation for a number of complex problems, including
the proof of logic theorems using the General Problem
Solver coded in IPL-V. This program contains more than
6,000 IPL-V instructions, and takes more than 500,000
interpretation cycles for a complete run. Numerous other
problems have also been interpreted and executed. The
system has also been run on the 7090 using the compati-
bility package. A 7090 system, running within the
MockDonald monitor, is currently being tested at RAND.



Any questions regarding the operation or correctness of the
system should be directed to:

C. L. Baker

The RAND Corporation
1700 Main Street

Santa Monica, California.



704 IPL-V
Program Description

This write-up includes only deviations from and additions to
the basic IPL-V manual, INFORMATION PROCESSING LANGUAGE V
MANUAL, Section II, Programmers' Reference Manual, A. Newell,
et al, The RAND Corporation paper P-1918, Mareh 31, 1960.
Familiarity with this manual is assumed, and references are
to sections and page numbers in this manual.

INITIAL LOADING, Page 72

This version is not set up to run multiple IPL-V Jjobs. Each
run must begin with the loading, on line, of the IPL-V system
in binary form, followed by the IPL-V program, set up as
described on page 79.

Since all output is off-line, on tape 10, this unit must be in
ready status. This tape 18 never rewound, nor is an end-of-
file written. This permits stacking of the IPL-V output with
other jobs adhering to the same output conventions.

A TYPE 9 CARD (page 78) 1is treated as a type 1 comment card,
as no muitiple job provisions are included.

TYPE 2 CARDS 4o not have the full flexibility described on
pages 73-70. Only the NAME and LINK fields are read; the first
character of the NAME field must be the region symbol; the
LINK field must contain the extent of the region. The first
example in page 74 is the only acceptable format for type 2
cards.

2;23 3 CARDS are not recognized. A block of storage has
already been reserved for line printing; other print lines may
be reserved by other means (see below under line printing).

If a type 3 card is present, it will be treated as a type 2

card.

TYPE 5 CARDS do not have the full flexibility as specified on
pages -78. P is disregarded; all input is assumed to be in -
IPL standard format. Q is interpreted as described; however,
there is a maximum of 150 leecal symbols and a maximum of 100
1gtergal symbolics that may be used per routine or data list
structure.

SYMB does not control the input unit, and is disregarded unless
regional.

LINK character d is ignored; the only output from the assembly
process is the listing on tape 10, as controlled by character c.



TYPE 6 AND 7 CARDS are treated as type 5 headers as no auxiliary
storage capabllity.is included.

NOTE: TYPE 1 CARDS should not appear in the middle of a program
or a 8 ollowing a program or data card with a blank

SYMB or LINK. This will lead to an error which is not detected
at assembly time. (The blank LINK or SYMB is treated as 0.)

ALTERNATIVE INPUT UNIT. Provision has been included for reading
Input from tape O iIn BCD format if desired. Sense switch 6
controls this function. If switch 6 is ON when the program is
rirst loaded, the IPL-V loader will initially read from tape S
in BCD. The order and format of cards on this tape must be
identical to that used for on-line reading of cards. When an
end-of -file is encountered on this tape, the IPL-V loader will
attempt to read from the on-line reader.

NOTE: If an end-of-file is not sensed before loading from
tape 9 has been terminated by a type 5 card with a regional
symbol, the input unit from which J165 (Load more routines and
data) will attempt to read will be tape 9. Also, if memory is
saved for restart, the reloading procedure will ignore the
setting of switch 6, and the unit from which J165 w1l read
will be that which was current when the memory was saved. (See
Save for Restart and Reloading.) )

EXAMPLE. A short IPL-V program is to be loaded and executed.
The deck should be set up exactly as described, and placed
behind the IPL-V binary deck in the on-line reader. Switch 6
should be up. Clear, load cards. Loading and execution will
take place as described.

EXAMPLE. A long IPL-V program is to be loaded and executed.

X BCD tape should be prepared off-line; the deck set-up should
be exactly as described, except that the final type five card
should not be written on the tape. The data is followed by an
end-of -file on this tape. To load and execute, this tape 1is
mounted on unit 9. The IPL-V binary deck is loaded on-line,
followed by the final type five card, with switch 6 ON.
Loading and execution will take place as described.

For subsequent runs, with routines to be changed or new data
added, the same tape may be mounted, and the corrected routines
and data loaded behind the IPL-V binary deck before the final
type five card. Since the changed routines or data are read
on-line after the tape has been read, the corrections will be
made before interpretation bdbegins.

INPROCESS LOADING, Page 80

The restrictions that apply to initial loading also apply to
inprocess loading. Note that type 2 and type 3 cards may not
be loaded. Regional symbols which were initially assigned by



type 2 cards are still avalilable, as unused regionals are NOT
returned to avallable space. (This compensates somewhat for
the lack of type 3 symbol reservation.)

SAVE FOR RESTART, Page 81

J166 should read SAVE ON TAPE UNIT 2 FOR RESTART. All of
memory is written onto tape 2 in self-loading form, and the
machine stops. Pushing START will continue with the program
from that point. The tape is rewound after writing, so that
muitiple occurrences of J166 will cause the tape to be re-
written.

J167 is not available, as no auxiliary storage is provided.

RELOADING. Reloading is from the tape written by J166. The
Tape should be mounted on tape unit 1; LOAD TAPE 1s used to
initiate the reload process. After reloading, control 1s
returned to exactly the same place in the execution of J166 as
when memory was saved, except that no halt occurs after the

reload.

EXAMPLE. A program is to be loaded, saved immediately for sub-
sequent restart, and the program is then to be executed. On
reloading, it is desired to make changes or corrections before
execution. _

Include a one-word routine in the program as follows:

NAME SYMB LINK
RO J166 J165

Place two type 5 termination cards at the end of the deck; the
first with a SYMB of RO, the second naming the start of the
program. Operation is then as follows: The program 1s read

in and assembled, and interpretation begins with instruction
RO. J166 will save memory on tape 2, and the program will
stop. Pressing START will continue with the interpretation

of the instruction, which links to J165. J165 will read more
routines and data, including termination cards. Since the only
card in the reader is a termination card, interpretation will
begin with the first instruction of the program.

To reload, place the corrected routines or data lists in the
card reader, each preceded by the proper type 5 header card,

and followed with the same two termination cards. The tape
written on the first pass is mounted on tape unit 1, and LOAD
TAPE starts the reload process. Immediately after reload,
interpretation will continue at RO; and J165 will read the
corrections into memory. The first termination card will repeat



4,

the save process on tape 2; the second will initiate the inter-
pretation of the corrected program,

NOTE: The same procedure may be used when the initial progranm
Toad is from tape 9 in BCD. The termination cards should not
be on the tape, however, so that J165 will be prepared to read
corrections from the on-line reader rather than tape 9. (See
note above under Alternative Input Unit.)

'TAPE UNIT SUMMARY
TAPE 1. Reload tape (self-loading).
TAPE 2. Save for Restart tape.
TAPE 9. BCD Input tape (under control of Switch 6).
TAPE 10. BCD Output tape (never rewound; no end-of-files).

OPERATION OF THE INTERPRETER

Interpretation begins within the system by interpreting the
instruction

00 Xxx J7,

where Xxx is the routine named on the final type 5 termination
card. Interpretation will continue until the J7 is linked to,
at which time the program will print PROGRAM RAN TO COMPLETION
on the output tape. Other stops will occur if the programmer
executes the routine J7, or if the interpreter or a primitive
process detects any one of & number of errors. In case of such
a stop, the reason will be printed on the output tape, followed
by an IPL-V POST MORTEM. The post mortem consists of a print
out of the lists named on the list named by system cell W23.
Initially this 1list names all the system cells, HO through W29.
The programmer may replace this list with another list, or add
symbols to this 1ist. The normal stop following a post mortem
is 00000. Other stops may occur due to machine malfunction or
for other undetectable IPL-V programming errors. Consult the
program listing in case of such a stop.

- ERROR TRAP, J170, Page 82

The error trap function is not provided; see above for error
action.



SYSTEM CELLS, Page 35
-Exgeptions and additioﬁs are as follows:
HO initially contains the symbol O.
H2 will initially be about 26,000 cells for a 32K machine.
H3 is set to 1 by the initial loader.
H4 not used as no auxiliary storage is provided.
H5 1s initially set to Ji (+).
H6 is used by machine language recursive routines to hold index 4.

H7 is a data term which is set to the current level. It is set
to 0 by the initial loader, and by J165 if cards are read.

H8 is the hide-out cell used by the generator processes.

H9, H10, and Hll are generator working cells.

W....W9 initially contain the symbol O.

W10 initially names a data term for random number generation.
wl2....W1l5 initially contain JO.

W16....W20 are not used. See above.

w2l initially names & data term equal to 1.

W22 initially names a data term equal to 1.

W23 initially names a list of the system cells.

W24 initially names & 120 werd internal bdbuffer for line printing.
W25 initially names & data term equal to 1.

W26...W28 are not used. See above.

GENERATOR PROCESSES, Pages 40-43

The generator trace context and level context are not restored.
Subprocesses may be marked to trace by use of J147..J149,



J102, Page 52
Not available. May be coded as described in part I of the
manual, page 82, if desired.
AUXILIARY STORAGE PROCESSE3, Page 52
Not available. J72 and J74 assume 1ist structure is in memory.

ARITHMETIC PROCESSES, Pages 55-57
J110-J113 admit fixed and/or floating data terms only.
J115-J117 admit fixed and/or floating data terms only.
J125 admits fixed and/or floating data terms only.
J128 admits fixed and/or floating data terms only.

INPUT-OUTPUT CONVENTIONS, Pages 61-64
B eanes ThiBor he tre not available. described avove.
MONITOR POINTS AND TRACING, Pages 64-67
Sense switch 1 on is the signal for terminate for restart.
Sense switch 2 on is the signal for terminate.

Sense switch 3 on for full trace. Trace speed is approximately
40 IPL-V instr/sec. ,

No provision is made for suppressing tracing.
On the printed trace line, if S or (0) is a local symbol, this
is indicated by an asterisk following the symbol; e.g., 2765%.
The designated symbol S is printed only if Q = 1 or 2.

PRINT PROCESSES, Pages 69-72
The output unit is always tape 10. Wwhen local symbols are

printed (except in the case of those translated by J150) they
are followed by an asterisk.



If a list structure with a local name is printed dby J150,
the converted name will be 9-0. Sublists of any list
;t{ucturc are always numbered consecutively starting with

Data terms are always printed in the format given on page 71,

with the exception of fleating point numbers. The format for

these is "-.123456-12"; plus signs are not printed. The fileld
length is thus either 10 or 11 columns.

Cell W24 initially names an internal print buffer of 120 cells
(one character per cell) length. Other print lines may be
assigned only by defining, via a type 2 card, a block of

120 consecutive regional cells. (E.g., 2 PO 120)

PO would then be a legitimate name for a print buffer line;
the symbols Pl....P119 would be unavailable for other use.

J158 and J159 leave 1w25 pointing to the first column to the
left of the entered infermation.
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1. Subj. Code Prog. 1d. Machine Mach. Lang. Core Drum Tapes
HAANRGERERESE AOZ2EEE GREEEE BEDS BAOE EEd
1. 3, 4. 6. 7. 13, 20. 27. 32, 37.

Primary
Subj. * if
1/0 Subroutine Code Secondary Subject Codes Inactive SDA Code Local Use
Bl B2 02 mA HE BN BE N HEEEEERENEEN
41, 45. 48. S1. 54, 57. 60. 63. 66. 68. 80.

73.
Filled in By SDA Only

2. Program Title RS IPL-V Interpretive 8ystem
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6. Have any changes whatsoever been made to the decks submitted since they were last checked out?

Yes No . If YES, describe changes
7. Program Material Submitted: No. of Pages

7A. Paper: Short write-up z 3
Complete write-up (PA) +26+138+92 _ 114y
Listing (LS) 114-+28 Numbered

No. of Cards From - To (inclusive)

7B. Cards: Index cards 3
Abstract cards 4 0-3
Symbolic (SY) : ~ 0001 -
Binary (BI) 250 000l _ 02X50
? O M U

Check One: ow Column Absolute Relocatable

Fortran (FO) -
Squoze (SQ) -

8. General Comments: W\S \V\\‘\\C*«\ b\%’\vy(:u‘\\'( [ tz;(zu)ﬂwqco (12
crag dened o (\:La\b-ﬁs* Nors fon 04“ Ue Y04 TO-V S/vsv[o/uu

IBM Form No. 328-1238



SHARE PROGRAM DISTRIBUTION
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A.  Subject classification for this card. One card for each subject given in cols. 43-64. (Share Manual
03.21-04)
B. Machine Code: X for 7090, *for 709
C. Installation code. (Share Manual 03.21-11)
D. Fortran Code: F for all Fortran Programs
E. Program Identification (left justified). (Share Manual 03.21-04, 04.01-01-4, Standards)
F. Card serial number must be—(11 punch). (Share Manual 03.10 Catalog Card Format)
G. Machine for which program is written. Punch left justified as nn.
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Fil
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I.  Minimum core required (1000’s of words) ie .E
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K. Minimum number of tape units required by program for its own use. ie
L. Number of I/O channels required by the program. ie
M. Subroutine or Independent routine or Console Deck
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Primary subject classification code. (Share Manual 03.21.04, 04.01-01-4, Standards).

. Secondary subject classification codes (Share Manual 03.21.04, 04.01-01-4, Standards)

SHARE Distribution Number. (Entered by SDA only)

Available for local use.



23 November 1960 1L-23579

Mr., Henry McCabe

Electronic Data Processing Department
Union Carbide Corporation

300 Madison Avenue, Pirst Floor

New York 17, New York

Dear Mr. McCabe:

An initial, field-test version of the IPL-V (Information
Processing Language V) interpretive system for the T709/T7090
has been submitted to SDA for distribution to all interested
SHARE members. While this is not a complete version of the
system as specified in the Programmers' Reference Manual,

1t will suffice to run all but the largest IPL-V problems
using & 32K machine, and may be used for small IPL-V pro-
grams on an 8K machine, It is more than adequate to
indoctrinate the uninitiated in the use of this language.

This version is completely compatible with the 704 version
previously submitted to SDA, Users who wish to switch
from the use of the 704 system to the T09/7090 system at
a later date may do so with little if any change in the
IPL-V ocodes themselves,

The program has been incorporated as a file on the
MockDonald system tape in use at The RAND Corporation,
Interested persons should first obtain the material from
SDA; we at RAND will be happy to aid users in incorporating
the IPL-V system into their own monitors,

Sincerely,

C. L. Baker —

ClBiahe
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23 November 1360 L-23612

Mr. Donald C. Cashman

Applied Programming Department
International Business Nachines Corporation

530 Madison Avenue
New York 22, New York

Dear Doni

We enclose the following material for distribution to
SHARE members:

1. AN INTRODUCTION TO INFORMATION PROCESSING LANGUAGE V
(7 pages),

2, INFORMATION PROCESSING LANGUAGE V MANUAL, Section I,
(138 pages),

3. INFORMATION PROCESSING LANGUAGE V MANUAL, Section II
(92 pages),

4, RS IPLV Short Write-up (2 pages,

5. RS IPLV Program Descoription (11 pages),

6. SHARE Program Submittal Porm (1 page).
Under separate cover we are mailing to yous

1. RS IPLV 3QUOZE Deck (1193 cards),

2. RS IPLV Index Cards (3 cards),

3. RS IPLV Abstract Cards (4 cards).
This material constitutes the initial distribution of the
709/7090 IPLV interpretive system, and should be tresated as
a fleld-test version of the program,

Sincerely yours,

C. L. Baker (RS)
CLBiahe



IDENTIFICATION

RS IPLV -- IPL-V Interpretive System

C. L. Baker, H. S. Kelly

The RAND Corporation, Santa Monica, California
November 25, 1960

PURPOSE

To interpret and execute programs written in the IPL-V
language, as described in AN INTRODUCTION TO INFORMATION
PROCESSING LANGUAGE V, and INFORMATION PROCESSING LANGUAGE V
MANUAL, Sections I and II, The RAND Corporation papers P-1329,
P-1897, and P-1918, 1960.

RESTRICTIONS

The program is in the form of a closed subroutilne,
designed for compatability with the MockDonald Operating
System for the T709/7090. The calling sequence 1s in the same
format as in the BCS routine within MD. The individual
installation using this system may incorporate IPL as a flile
on the MD SYSTAP %as has been done at RAND), or execute the
IPL program in phase I of the system, or integrate with any
other system with a minimum of effort. The program may be
run on any 709/7090 of at least 8K storage capacity and having
at least three tape units. No on-1line card reading or
printing capability 1s provided.

METHOD

The IPL system 1s read into core, at which time it saves
the rest of core (which would contain the operating system in
use) on tape, then reads the IPL-V program into core and
assembles it. Control i1s then passed to the IPL-V inter-
preter. Error detection and tracing capability 1s provided,
and a Post-Mortem in IPL-V format 1s printed at the conclusilon
of execution. Core is then restored from tape, and control
returned to the calling routine. Execution speed 1s approxi-
mately 210,000 IPL-V instructions per minute.

USE

See the papers mentioned above for a basic description of
the system and language; deviations from this description are
described in the attached write-up. Details of the calling
sequence for the routine, etc., are also included.

NOTES

While this distribution is to be considered a field-test
trial of the system, it 1s in use at The RAND Corporation for

a number of complex problems, including the proof of logic




theorems using the General Problem Solver coded in IPL-V.

This program contains more than 6,000 IPL-V instructions and
takes more than 500,000 interpretation cycles for a complete
run. Numerous other large problems have also been interpreted
and executed. The inclusion of IPL-V in the MockDonald System
at RAND permits IPL-V Jjobs to be stacked with other Jjobs and
executed with all of core avallable to the IPL-V programmer.

Any questions regarding the operation or correctness of the
IPL-V system should be directed to:

C. L. Baker

The RAND Corporation

1700 Main Street

Santa Monlca, California.

Questions concerning the 1incorporation of the IPL-V system
into the MockDonald Monitor should be directed to:

G. E. Bryan

The RAND Corporation

1700 Main Street

Santa Monica, California.



709/7090 IPL-V

Program Description

This write-up is in two parts; the first describing the nature
of the IPL-V system as a subroutine, the second including
deviations from and additions to the basic IPL-V manual.

PART 1
Calling Sequence:

CS - 1 = LDI CNTRL

Ccs = TSX AO,4
CS+1=,,,

CS + 2 = PZE SYSPIT,,SYSMIT
CS + 3 = PZE SYSPOT,,,...
CS + 4 = PZE SYSES1,,SYSES2
CS+656=,,,

CS + 6 = PZE ...,,SYSERR

CS + 13= PZE SYSORG,,...

L
L

CS + 29= Return

CS + 37= PZE SYSTSL,,...
The above calling sequence is that used within the MockDonald
Operating System; hence its strange format. Words or parts of
words indicated by "..." are not significant.

Control bits:

]

Bits 31-35 of CNTRL are placed in the Sense Indicator Register
for conveying information to IPL-V as to the nature of the run
being made, Immediately below is given the meaning of these
bits; their interpretation is explained in Part 2,

Bit 35 O LOAD
v 1 RELOAD

‘Bit 3% 0 NOTAPE
" 1 . TAPE



Bit ;3 0 LIST
" 1 NOLIST
Bit 32 O NTRACE
" 1 TRACE
Bit ;1 0 NODUMP
" 1 DUMP

The program which includes the calling sequence may interpret a
control card similar to that used to call SCAT, LOAD, etc., and
set the bits accordingly.

Calling Sequence Information:

SYSPIT, SYSMIT, SYSMOT, SYSES1l, SYSES2 are the locations of tape
control words., These words must contain the address of the
physical unit associated with the symbolic tape. (E.g., if
SYSPIT 1is on physical unit B2, the control word would have an
octal address of 02202.) Only the first three tapes are neces-
sary for using the system. If the address is zero, the unit is
interpreted as being unavailable.

SYSTSL is the location of the Tape Status list for reserved tapes.
It is arranged such that

AXT CHANNEL,?2 il for Ch. A, 2 for Ch. B, etc.)
AXT UNIT,1 3 for unit 3, etc.)
CLA* SYSTSL,2

will put the address of the corresponding tape control word into
the decrement of the accumulator. Tapes SYSAR1,2,3, SYSBER],?2,
and 3 are interrogated. Again, a zero address is interpreted as
meaning that the corresponding unit is unavallable,

SYSERR is the location to which the operator i1s to transfer in
case of program error, loop, too much time, etc. Both SYSERR
and SYSERR-2 are replaced with a transfer to the recovery
routine for IPL-V; the contents of these cells 1s saved and
restored. They must lie in the range 00001°7000778'

SYSORG is the name of a cell containing the location of the first
word following the system in control., Memory up to location
C(SYSORG) 1s left undisturbed Ry the execution of IPL-V {with
the exception of cell zero.)

Operation of the IPL-V executive routine, AO:

1; All traps are disabled.

2 The tape control words are interpreted and a table of tape
information 1s constructed.

3) Memory is saved on tape SYSMIT from locations 1008-C(SY80RG).
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) If the RELOAD option is called, Memory is reloaded from
SYSAR2.

5 The remaining Sense indicator bits are interpreted.

6 Control is passed to the IPL-V system interpreter.

7 At the conclusion of the IPL-V run (Program finished, error,
or manual transfer to SYSTEM or SYSERR), Memory is restored
from tape SYSMIT, and control returned to word 29 of the
calling sequence,

Notes:

Although the system has been organized so as'to work within the
MockDonald Monitor System, it should be emphasized that it 1s in
no way dependent upon any of the routines of that system. Only
the tape control words of that system need be reproduced (in the
format explained above) to gain complete independence of that
systen.

All input and output routines are contained within the IPL-V
system itself. Data is read, in BCD, from tape SYSPIT; output
is written in BCD on tape SYSPOT. Neither tape is rewound, nor
18 an end of file ever written on SYSPOT. Tape SYSMIT 1s used
for saving core only; if it 1s not desired to retain this
feature, routines A2 and A3 may be replaced by TRA 1,4, SYSAR1,
2 and 3 may be used by the IPL-V interpreted program; see
following section for details. SYSES1,2, SYSBR1l,2, and 3 are
never used, and have been included in the tape set-up routine
onlz in anticipation of possible future expansion of the IPL-V
system,

Example:

Following is a complete calling sequence requiring no informa-
tion from the MockDonald System:

START LDI CNTRL
TSX AO, 4
PZE

PZE SYSPIT, ,SYSMIT

PZE SYSPOT _,

PZE SYSES1, ,SYSES2

PZE

PZE 0,0,3 Manual error transfer to 3, or 1,.
PZE 8 8
PZE

PZE

PZE

PZE

PZE

PZE SYSORG

PZE

PZE

PZE



CNTRL

SYSPIT
SYSMIT
SYSPOT
SYSES1
SYSES?2
SYSAR1
SYSAR2
SYSAR3
SYSBR1
SYSBR2
SYSBR3
SYSORG

SYSTSL

CHNLA

CHNLB

PZE

PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
TRA
PZE
PZE
PZE
PZE

PZE
PZE
PZE
OCT
oCT
OCT
oCT
PZE
PZE
OCT
OCT
OCT
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE

out

SYSTSL
23
2201
2202
2203

1201
1202
1203

16384
CHNLB, 1
CHNLA,1

RELOAD, TAPE, LIST,NTRACE,DUMP (Example)
Unit Bl for SYSPIT

Unit B2 for SYSMIT

Unit B3 for SYSPOT
SYSES1 not used.

SYSES2 not used.

Unit Al for SYSAR1

Unit A2 for SYSAR2

Unit A3 for SYSAR3
SYSBR1 not used.

SYSBR2 not used.

SYSBR3 not used.

Save lower half of core.

Tape Status List.

0, ,SYSAR3
0,,SYSAR2
0,,SYSAR1

0,,SYSBR3
0, ,SYSBR2
0, ,SYSBR1



PART II

This write-up includes only deviations from and additions to
the basic IPL-V manual, INFORMATION PROCESSING LANGUAGE V
MANUAL, Section II, Prozrammers' Reference Manual, A. Newell,
et al, The RAND Corporation paper P-1918, March 31, 1960.

- Familiarity with this manual is assumed, and references are to
sections and page numbers in this manual,.

INITIAL LOADING, Page 72

This version is not set up to run multiple IPL-V jobs. Each
run must begin with the execution of the calling sequence for
IPL-V. References to bits 31-35 refer to the setting of the
Sense Indicator register on entry to IPL-V. (See Part 1.) The
IPL-V program, set up as described on page 79, is assumed to be
on tape SYSPIT, in BCD. This tape is not rewound prior to
reading. .

All output is off-line, on tape SYSPOT. This tape is never
rewound, nor 1is an end-of-file written. This permits stacking
of the IPL-V output with other Jjobs adhering to the same
output conventions,

A TYPE 9 CARD (page 78) 1is treated as a type 1 comment card, as
no multiple Job provisions are included.

TYPE 2 CARDS do not have the full flexibility described on
pages 73-76. Only the NAME and LINK fields are read; the first
character of the NAME field must be the region symbol; the LINK
field must contain the extent of the region. The first example
in page T4 is the only acceptable format for type 2 cards.

A TYPE CARD, if it appears, must precede any type 2 cards.
It may be used to reserve a block of storage for binary IPL-V
routines written by the programmer. The block will start at
location 1004, and the extent of the block will be as given in
LINK. No otger uses for type 3 cards are permitted. A block
of storage has already been reserved for line printing; other
print lines may be reserved by other means (see below under
line printing).

TYPE 5 CARDS do not have the full flexibllity as specified on
pages -8, P must be zero or blank for standard IPL format,

or 3 for absolute column binary format. Q 1s interpreted as
described; however, there is a maximum of 150 local symbols and
a maximum of 100 internal symbolics that may be used per
routine or data list structure.

SYMB does not control the input unit, and is disregarded unless
regional.
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LINK character d is ignored; the only output from the assembly
process is the listing on SYSPOT, as controlled by character c.

TYPE 6 AND 7 CARDS are treated as type 5 headers as no auxiliary
storage capa y 1s 1included.

NOTE: TYPE 1 CARDS should not appear in the middle of a program
or data 11st following a program or data card with a blank

SYMB or LINK. This will lead to an error which is not detected
at assembly time. (The blank LINK or SYMB is treated as 0.)

ABSOLUTE BINARY INPUT. A type 5 card with P = 3 indicates that

8 Dlock of absolute, column binary, cards follows. These must
load into the space reserved by the single type 3 card at the
beginning of the program. The last binary card must be a

transfer card; the address is ignored, however. After the binary
cards have been read, the symbols HO, JO, and WO are stored 1n

the address parts of locatlion 100g, 10lg, and 102q, respectively.
This permits the programmer to reler to these reggons conveniently
when coding machine language programs.

ALTERNATIVE INPUT UNIT. Provision has been included for reading
Tnput from tape SYSARI in BCD format if desired. Sense indicator
bit 34 controls this function. If bit 34 1s TAPE when the pro-
gram is first loaded, the IPL-V loader will initially read from
tape SYSAR1 in BCD. The order and format of cards on this tape
must be identical to that used for on-line reading of cards.

When an end-of-file is encountered on this tape, the IPL-V loader
will attempt to read from tape SYSPIT. Printing of the assembly
of tape SYSAR1l may be suppressed by setting bit 33 to NOLIST; in
this case only the header cards from SYSAR1 will print. If

bit 33 is LIST, printing control is from character c of the
header cards on the tape.

EXAMPLE. A short IPL-V program is to be loaded and executed.
The deck should be set up exactly as described, and written on
SYSPIT in BCD. Bit 34 should be NOTAPE. Execution of the IPL-V
calling sequence will cause the program to be loaded and
executed as described.

EXAMPLE. A long IPL-V program is to be loaded and executed.

ape should be prepared off-line; the deck set-up should
be exactly as described, except that the final type five card
gshould not be written on the tape. The data 1s followed by an
end-of-file on this tape. To load and execute, this tape 1s
mounted on unit SYSAR1l., The final type five card 1s loaded on
SYSPIT, with bit 34 = TAPE, bit 35 = LOAD. Loading and execu-
tion will take place as described.

For subsequent runs, with routines to be changed or new data
added, the same tape SYSAR1 may be mounted, and the corrected
routines and data loaded on SYSPIT before the final type five
card. Since the changed routines or data are read from SYSPIT
after tape SYSAR1 has been read, the corrections will be made
before interpretation begins.
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INPROCESS LOADING, Page 80

The restrictions that apply to initial loading also apply to
inprocess loading. Note that type 2 and type 3 cards may not be
loaded. Regional symbols which were initially assigned by

type 2 cards are still available, as unused regionals are NOT
returned to available space. (This compensates somewhat for
the lack of type 3 symbol reservation.)

SAVE FOR RESTART, Page 81

J166 should read SAVE ON TAPE SYSAR3 POR RESTART. All of
memory is written onto tape, and the program continues from that
point., The tape is rewound after writing, so that multiple
occurrences of J166 will cause the tape to be rewritten, Bit 31
should be DUMP if J166 is to be used. X

J167 is not available, as no auxiliary storage 1s provided.

RELOADING. Reloading is from the tape written by J166. The
tape should be mounted on tape SYSAR2; bit 35 = RELOAD is used
to initiate the reload process. After reloading, control is .
returned to exactly the same place in the execution of J166 as
when memory was saved,

EXAMPLE., A program is to be loaded, saved immediately for sub-
sequent restart, and the program is then to be executed. On
reloading, it is desired to make changes or corrections before
execution,

Include a one-word routine in the program as follows:

NAME SYMB LINK
RO J166 J165

Place two type 5 termination cards at the end of the deck; the
first with a SYMB of RO, the second naming the start of the
program; bit 35 = LOAD, bit 31 = DUMP., Operation is then as
follows: The program is read in and assembled, and interpreta-
tion begins with instruction RO, J166 will save memory on
SYSAR3, and the program will continue with the interpretation
of the instruction, which links to J165. J165 will read more
routines and data, including termination cards. Since the only
card remaining is a termination card, interpretation will begin
with the first instruction of the program.

To reload, place the corrected routines or data 1lists on SYSPIT,
each preceded by the proper type 5 header card, and followed
with the same two termination cards, The tape written on the
first pass is mounted on tape SYSAR2. Bit 35 = RELOAD, bit 34 =
NOTAPE, bit 31 = DUMP, Immediately after reload, interpretation
will continue at RO; and J165 will read the corrections into
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memory. The first termination card will repeat the save process
on SYSAR3; the second will initiate the interpretation of the
corrected program.

NOTE: The same procedure may be used when the initial program

Toad i1s from SYSAR1 in BCD. Bit 34 should be NOTAPE on reload,
however, so that J165 will be prepared to read corrections from
SYSPIT rather than SYSAR1.

TAPE UNIT SUMMARY

TAPE SYSPIT. BCD Input tape (never rewound).

TAPE SYSPOT. BCD Output tape (never rewound; no end-of-files).

TAPE SYSARl. Alternate BCD Input tape (under control of bit 34),

TAPE SYSAR2. Reload tape (under control of bit 35).

TAPE SYSAR3. Save for Restart tape (under control of bit 31 and J1662§

OPERATION OF THE INTERPRETER

Interpretation begins within the system by interpreting the
instruction
00 Xxx JT,

where Xxx is the routine named on the final type 5 termination
card. Interpretation will continue until the J7 is linked to,
at which time the program will print PROGRAM RAN TO COMPLETION
on the output tape. Other terminations will occur if the pro-
grammer executes the routine J7, or if the interpreter or a
primitive process detects any one of a number of errors. In
case of such a termination, the reason will be printed on the
output tape, followed by an IPL-V POST MORTEM. The post mortem
consists of a print-out of the 1lists named on the list named by
system cell W23, 1Initially this list names all the system cells,
HO through W29. The programmer may replace this 1list with
another 1list, or add symbols to this list. Control is returned
to 29,4 of the IPL-V calling sequence after execution.

ERROR TRAP, J170, Page 82 .

The error trap function 1s not provided; see above for error
action,

SYSTEM CELLS, Page 35
Exceptions and additions are as follows:

HO initially contains the symbol O. '



H2 will initially be about 26,000 cells for a 32K machine.
H3 1s set to 1 by the initial loader.

HU not used as no auxiliary storage is provided.

HS5 1s initially set to J4(+).

H6 is used by machine language recursive routines to hold
index 4.

H7 is a data term which 18 set to the current level. It is
set to O by the initial loader, and by J165 if cards
are read.

H8 is the hide-out cell used by the generator processes,

H9, H10, and Hll are generator working cells.

WO0....W9 initially contain the symbol O,

‘W10 initially names a data term for random number generation.

Wl2....W15 initially contain JO.

W16....W20 are not used. See above.

W21 initially names a data term equal to 1.

W22 initially names a data term equal to 1.

W23 initially names a 1list of the system cells.

W24 initially names a 120 word internal buffer for line printing.

W25 initially names a data term equal to 1.

wW26...W28 are not used. See above.

GENERATOR PROCESSES, Pages 40-43

The generator trace context and level context are not restored.
Subprocesses may be marked to trace by use of J147..J149,

J102, Page 52

Not available, May be coded as described in part I of the
manual, page 82, if desired.
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AUXILIARY STORAGE PROCESSES, Page 52

Not available. J72 and JT4 assume list structure is in memory.

ARITHMETIC PROCESSES, Pages 55-57
J110-J113 admit fixed and/or floating data terms only.
J115-J117 admit fixed and/or floating data terms only.
J125 admits fixed and/or floating data terms only.
J128 admits fixed and/or floating data terms only.

INPUT-OUTPUT CONVENTIONS, Pages 61-64

Input and output units are assigned as described above. Pro-
cesses J140-J146 are not avallable,.

MONITOR POINTS AND TRACING, Pages 64-67

No console signals are provided. Terminate for restart is not
available. The program may be terminated by a manual TRA SYSERR
or SYSTEM, Sense bit 32 = TRACE signals full trace. Trace
speed is approximately 80 IPL-V instr/sec. Bit 32 = NTRACE gives
normal tracing modes.

No provision is made for suppressing tracing.

On the printed trace line, if S or (0) is a local symbol, this
is indicated by an asterisk following the symbol; e.g., 2765*.
The designated symbol S is printed only if Q = 1 or 2,

PRINT PROCESSES, Pages 69-72

The output unit 1s always SYSPOT. When local symbols are
printed (except in the case of those translated by J150) they
are followed by an asterisk.

If a 118t structure with a local name is printed by J150, the
converted name will be 9-0, Sublists of any list structure are
always numbered consecutively starting with 9-1,

Data terms are always printed in the format given on page 71,

with the exception of floating point numbers. The format for

these is "-.123456-12"; plus signs are not printed. The field
length is thus either 10 or 11 columns,

Cell W24 initially names an internal print buffer of 120 cells
(one character per cell) length, Other print lines may be
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assigned only by defining, via a type 2 card, a block of 120
consecutive regional cells. (E.G,, 2 PO 120)

PO would then be a legitimate name for a print buffer line;
the symbols Pl....P119 would be unavailable for other use,

J158 and J159 leave 1W25 pointing to the first column to the
left of the entered information.
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: tape usage.
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Nrs. Winter - - 6 Janua 1961
L-314

Cel: 1 8-14 160000
§) Cards in IPL V format.
5) Repeat of above sequence for remaining jebs.

5'; 1/8/9 X0

Imﬁ that you request distridution number 1027 from SDA
in to obtain the SQUOSE deck for IPL V., This may be
14sted using the MDY tape if desired. ¥e do net have a sym-
bolis deck availadble.

xmemtmnmwtmmzmu‘gnmmnnaau
on your 7090. If you have trouble with NoskDenald Meniter
eperation, xéuﬁ:tmmhuthmm. I will be happy

to help out dooen’t work, mq{g:cmw
the operstion of IPL V itself, please fee to sontast me
at any time.

Sincerely yours,

¢. L. Baker
CLBs1s
Eneclosures:

Ref. Inc. No. 238
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Cols p § 8"1‘ 16.; see

1) 1/8/9 JoB Identifying info for jJob.

2) 1/8/9 ASSIGN AS«SYSAR1 Tape assignment cards as
: needed. See write-up for

3) 7 IPL A,B,C,D,E IPL eontrel oard,
) 1/8/9 /3,C,0,F  IFL sontrel

gltf or
D= B0 or NEAAGY
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55 Repeat of adove sequence for remaining jebs.
6) 1/8/9 KN

IWMWWN&M”@“MMJ%

operation, I t you talk with Qwen Eansen, I will de happy

te help eut if dosan't werk, Por mn tions regarding
mmumvxmu.pimtmg:naumeu

at any time.
Sincerely yours,
C. L. Baker
Cilils
nclosures:
1. ie
2. 1 card Deck
gv ton "
+ "RS ND9A SYSTAF"
3. IV Descriptien
e IPL V Shert Write-Up

n.t. Inc‘ no. 2“
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MAJOR DIFFERENCES BETWEEN IPL-V'S
OF 11/22/60 AND 6/22/61

An extra word is referenced in the calling sequence. The
decrement of 3,4 contains the address of a cell containing

the number of pages of output expected. This number 1s

" multiplied by 64 to give a line count. If this is zero,

a count of 6000 lines is assumed. When the line count 1is

exceeded, and error message and post mortem are printed.

On a manual transfer to SYSERR, an attempt is made to print
a post mortem. On a transfer to SYSERR-2, no attempt 1s

made, and the system cleans up immediately.

The interrogation of the tape status list now includes
SYSAR4 and 5, and SYSBRY4 and 5. Any or all of these ten
reserved tapes may be used by J15n and/br J166.

Type 3 cards are all handled but may not use absolute loca--
tions for reserving space. The corresponding type 2 card
must have already appeared. When P=l, Q=1, the BCD info
is read from columns 1-72 of the next card; and if the
line length is greater than 72, from columns 1-47 of the

second card. 'The maximum line length is 119 characters.

Type 6 or 7 header cards may be used to put routines on
auxiliary tape storage. (The back end of SYSMIT is used
for this.) If a type 6 or 7 header 1s used for data, type
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5 is assumed. A buffer 1longer than the longest routine
on auxiliary must have been specified by a type 3 card.
The head of the routine is set to Q=7, LINK=no. of routine

on auxiliary.

A block of storage for absolute routines need not have
been reserved before loading these. If none was reserved,
H, J, and W locations are stored in -3, -2, and -1. This
is useful for loading routines into available space not
yet used, by patching av. sp. around the area loaded.

(See the line read primitives for an example,)

J165 will also load routines to auxiliary storage, includ-

ing new copies of o0ld routines.

J166 now takes the name of an integer data term as an
input. The value of this data determines the unit used
for saving. O denotes the normal unit, SYSAR3. 1 thru
5 denote SYSAR1l thru 5; 6 thru 10 denote SYSBR1l thru 5,
Reloading 1s still from SYSAR2, always.

The routine previously written as: R99 J166 J165
would now be written as: R99 10 9-1

J166 J165

9-1 +01 )

Thirteen extra lists are printed following W29 on the post
mortem. These contain information about J105-J107 usage.
(See 1isting for details.) The contents of the current
print line (1w24) is also printed.
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H2 has about 24,000 cells initially. H12 is a cell used
by the generator processes. W20 controls the output unit

for Jlbn.

The arithmetic processes now handle all types of data
terms. Conversion of BCD and octal to other types 1is

primarily accomplished by changing q only.

The data term named in W20 (set to O initially) controls
the output unit and mode for J150, J152, J153, and J155.

0 denotes the normal print mode on unit SYSPOT. 1 thru

5 denote print mode on units SYSAR1l thru 5; 6 thru 10 de-
note print mode on units SYSBR1l thru 5; 11 thru 15 denote
punch mode (first 80 characters only, no spacing character)
on units SYSAR1 thru 5; and 16 thru 20 denote punch mode
on units SYSBR1 thru 5. An end-of-file is written on any

units so used, before exit from IPL.

The'generator trace modes and levels will operate as in

the manual provided generators are executed from the left.

Processes J105, J107, and J108 are operating. Tapes
SYSES1 and SYSES2 are used for data filed in auxiliary.
J72, J74, J100, and J10l1 operate on data 1list structures
in auxiliary.

All routines and data on auxiliary storage are saved and

reloaded by J166 and the reload options.
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v/ié. Unused regional symbols are returned to the end of av.
space at the end of loading; if new regionals are required
on a subsequent reload, they should be reserved with a
type 3 card at initial load. The’ﬁnused regionals are not
removed from the symbol table, however, and references to
them at reload time will really be references to cells on

available space -~- probably causing trouble.

C. L. Baker



Revised 7/1/61

709/7090 IPL-V
PROGRAM DESCRIPTION

This write-up is in two parts: the first describing the
nature of the IPL-V system as a subroutine, the second in-
cluding deviations from and additions to the basic IPL-V
manual.

PART I
CALLING SEQUENCE

cs -1 = LDI CNTRL
CS = TSX AO, 4
CS+1 = see
CS + 2 = PZE SYSPIT,,SYSMIT
CS + 3 = PZE SYSPOT, ,PAGES
CS + & = PZE SYSES1,,SYSES2
CS+5 = oo e
csS + 6 = PZE ...,,SYSERR

CS + 13 = PZE SYSORG,, ...
CS + 29 = Return

CS + 37 = PZE SYSTSL,,...
. The above calling sequence is that used within the MockDonald

operating system; hence 1its strange format. Words or parts
of words indicated by "..." are not significant.

CONTROL BITS

Bits 31-35 of CNTRL are placed in the sense indlcator register
for conveying information to IPL-V as to the nature of the run
being made. Immediately below is given the meaning of these
bits; their interpretation is explained in Part 2.

Bit 35 O LOAD
Bit 35 1 RELOAD
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Bit 34 O NOTAPE
Bit 34 1 TAPE
Bit 33 O LIST
Bit 33 1 NOLIST
Bit 32 O NTRACE
Bit 32 1 TRACE
Bit 31 O NODUMP
Bit 31 1 DUMP

The program which includes the calling sequence may interpret
a control card similar to that used to call SCAT, LOAD, etc.,
and set the bits accordingly.

CALLING SEQUENCE INFORMATION

SYSPIT, SYSMIT, SYSMOT, SYSES1l, SYSES2 are the locations of
tape control words., These words must contain the address of
the physical unit associated with the symbolic tape. (E.g.,
if SYSPIT is on physical unit B2, the control word would have
an octal address of 02202.) Only the first three tapes are
necessary for using the system. If the address 1s zero, the
unit is interpreted as being unavailable.

SYSTSL is the location of the tape status list for reserved
tapes. It 1s arranged such that

AXT  CHANNEL,2 51 for Ch. A, 2 for Ch. B, etc.)
AXT  UNIT,1 3 for Unit 3, etc.)
CLA* SYSTSL,?2

will put the address of the corresponding tape control word
into the decrement of the accumulator. Tapes SYSAR1, 2, 3,
4, 5, SYSBR1l, 2, 3, 4, and 5 are interrogated. Agaln, a zero
address is interpreted as meaning that the corresponding unit
is unavailable.

SYSERR and SYSERR-2 are the locations to which the operator

18 to transfer in case of program error, loop, too much time,
etc. Both SYSERR and SYSERR-2 are replaced with a transfer
to the recovery routine for IPL-V; the contents of these cells
is saved and restored. They must lie in the range 00001 -
00077g. The entry from SYSERR attempts to give an IPL-V post
mortem before exit; the entry from SYSERR-2 causes an immedi-
ate exit from IPL-V.

SYSORG is the name of a cell containing the locatlon of the
first word following the system in control. Memory up to loca-
tion C(SYSORG) is left undisturbed by the execution of IPL-V
(with the exception of cell zero).
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PAGES 1s the location of a cell containing the approximate num-
ber of pages of output expected. This number is multiplied by
64 to give a line count. (A line count of zero is replaced
with a count of 6000.) An error condition is sensed when the
output (from assembly, tracing, J150, J151, J152, J153, or
J155, printing or punching) exceeds the expected amount. The
1line count is then reset so that a post mortem may be printed.

OPERATION OF THE IPL-V EXECUTIVE ROUTINE, AOQ

1. All traps are disabled.

5., The tape control words are interpreted, and a table of tape
information 1s constructed.

3. Memory is saved on tape SYSMIT from locations 1008-C(SYS¢RG).

4, If the RELOAD option is called, memory is reloaded from
SYSAR2.

5. The remalning sense indicator bits are interpreted.
6. Control is passed to the IPL-V system interpreter.

7. At the conclusion of the IPL-V run (program finished, error,
or manual transfer to SYSERR-2 or SYSERR), memory is restored
from tape SYSMIT and control returned to word 29 of the call-
ing sequence.

NOTES

Although the system has been organized so as to work within the
MockDonald monitor system, it should be emphasized that it 1is
in no way dependent upon any of the routines of that system.
Only the tape control words of that system need be reproduced
(in the format explained above) to gain complete 1lndependence
of that system.

All input and output routines are contailned within the IPL-V
system itself. Data is read, in BCD, from tape SYSPIT; output
is written in BCD on tape SYSPOT. Neither tape 1s rewound, nor
is an end-of-file ever written on SYSPOT. Tape SYSMIT 1is used
for saving core and for auxiliary routine storage. SYSAR1, 2,
3, 4, 5, SYSBR1, 2, 3, 4, and 5 may be used by the IPL-V inter-
preted program. See following section for detalls.
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Following is a complete calling sequence requiring no infor-
mation from the MockDonald system: -

START

CNTRL

SYSPIT
SYSMIT
SYSPOT
SYSES1
SYSES?2
SYSAR1
SYSAR2

LDI
TSX
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE

. PZE

PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
TRA
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
OCT
oCcT
oCT
ocT
oCT
OCT
OCT
OoCT

CNTRL

SYSPIT,,SYSMIT
SYSPOT, ,PAGES
SYSES1,,SYSES2

0,0,3 (Manual Error Transfer to 3g or 1lg.)

SYSORG

Out

SYSTSL

23 RELOAD, TAPE,LIST,NTRACE,DUMP (Example)

2201 Unit Bl for SYSPIT

2202 Unit B2 for SYSMIT

2203 Unit B3 for SYSPOT

1204 Unit A4 for SYSES1 (If Aux. Data Storage Used;
1205 Unit AS for SYSES2 (If Aux. Data Storage Used
1201 Unit Al for SYSAR1 -

1202 Unit A2 for SYSAR2



SYSAR3
SYSARA
SYSARS
SYSER1
SYSBR?2
SYSBR3
SYSBR4
SYSBR5
SYSORG

SYSTSL

CHNLA

CHNLB
PAGES

oCcT
PZE
PZE
PZE
PZE
PZE
ocT
ocT
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
DEC

IPL-V

1203 Unit A3 for SYSAR3
SYSAR4 Not Used
SYSAR5 Not Used
SYSBR1 Not Used
SYSBR2 Not Used
SYSBR3 Not Used
2204 Unit B4 for SYSBRY4 (If Used;
2205 Unit B5 for SYSBR5 (If Used
16384 Save lower half of core.
CHNLB,1
CHNLA,1
Tape Status List
0, ,SYSARS
0, ,SYSARL
0, ,SYSAR3
0, ,SYSAR2
0, ,SYSAR1

0, ,SYSBR5
0, ,SYSBRY
0, ,SYSBR3
0, ,3YSBR2
0, ,SYSBR1

200 Approximate Number of Pages (Example)
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PART II

This write-up includes only deviations from and additlions to
the basic IPL-V manual, INFORMATION PROCESSING LANGUAGE V

MANUAL, Section II, Programmers' Relerence Manual, A. Newell,
- et al, The RAND Corpora%Ion paper P-1918, March 31, 1960.
Familiarity with this manual is assumed, and references are
to sections and page numbers in this manual.

INITIAL LOADING, Page 72

This version is not set up to run multiple IPL-V jobs. Each
run must begin with the execution of the calling sequence for
IPL-V. References to bits 31-35 refer to the setting of the
sense indicator register on entry to IPL-V. (See Part I.)
The IPL-V program, set up as described on page 79, is assumed
to be on tape SYSPIT, in BCD. This tape 1s not rewound prior
to reading.

All assembly, tracing, error, and post mortem output is off-
line, on tape SYSPOT. This tape is never rewound, nor 1is an
end-of -file written. This permits stacking of the IPL-V out-
put with other Jjobs adhering to the same output conventions.
Output from J150, J151, J152, J153, and J155 may be on reserved
tapes i1f so specified zsee below). An end-of-file is written
on reserved tapes so used, at the conclusion of the program.

A TYPE 9 CARD (page 78) is treated as a type 1 comment card,
as no multiple job provisions are included.

TYPE 2 CARDS do not have the full flexibllity described on
pages 73-7%. Only the NAME and LINK fields are read; the first
character of the NAME field must be the region symbol; the
LINK field must contain the extent of the region. The first
example on page 74 is the only acceptable format for type >
cards.

TYPE 3 CARDS (page 75), if they appear, must follow any type

5 cards to which they refer. For Q=1, the number of words set
aside for a print line may vary from 1 to 119. One word is
required for each position in the print line. The word at SYMB
1s set to P=0,Q=0,SYMB=location of line,LINK=length of line.
If, in addition, P is not zero or blank, the line 1s filled
from the next one or two cards. The first 72 (or less) posi-
tions are filled from cols. 1-72 of the next card; if the line
length is greater than 72 positlions, the remaining positions
are filled from cols. 1-47 of the second followling card. Q=2
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1s used to reserve a block of storage for binary IPL-V routines
written in machine language. LINK specifies the extent of the
block; the starting position of the block will depend upon the
number of locations previously assigned by type 2 or type 3
cards. If this is the first card to reserve space, the origin
will be at 100g. Q=3 1is used to reserve a buffer for routines
to be stored in auxiliary storage. LINK specifies the extent
of the block; the starting position will again depend upon
previous assignments.

TYPE 5 CARDS do not have the full flexibility as specified on
pages 77-78. P must be zero or blank for standard IPL format,
or 3 for absolute column binary format. Q 1s interpreted as
described; however, there is a maximum of 150 local symbols
and a maximum of 100 internal symbolics that may be used per
routine or data list structure.

SYMB does not control the input unit, and 1s disregarded unless
regional.

LINK character d is ignored; the only output from the assembly
process is the listing on SYSPOT, as controlled by character c.

TYPE 6 AND 7 CARDS are treated identically, as only slow aux-
IXTary routine storage is provided. If either P or Q is not
zero or blank, they are treated as type 5 cards (i.e., data
and binary programs may not be loaded to auxiliary storage.)
If Q is zero or blank, the following routines are loaded 1into
the auxiliary buffer, which must have been reserved by a type
%, Q=3 card. Each routine is then written on tape SYSMIT

following the record which was used to save memory). The
head of a routine loaded to auxiliary is set to P=0,Q=7,SYMB=
number of this routine on the auxiliary tape. Routines placed
on auxiliary storage are automatically called in by the inter-
preter for execution and are automatically saved and reloaded
by J166 and the reload processes.

NOTE: TYPE 1 CARDS should not appear in the middle of a pro-
gram or data list Tollowing a program or data card wilth a
blank SYMB or LINK. This will lead to an error which 1is not
detected)at assembly time. (The blank LINK or SYMB is treated
as zero.

ABSOLUTE BINARY INPUT. A type 5 card with P=3 indicates that
a block of absolute, column binary cards follows. These must
load into the space reserved by the single type 3, Q=2 card .
at the beginning of the program. The last binary card must

be a transfer card; the address is ignored, however., After
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the binary cards have been read, the symbols HO, JO, and WO
are stored in the address parts of the first three cells of
the reserved block. This permits the programmer to refer to
these regions conveniently when coding machine language rou-
tines. If no space has been reserved for machine language
routines, the cards will still be loaded. This feature may
be used to load into unused available space; care must be
taken to terminate available space or to link in around the
routines so loaded. When this option is used, the symbols
HO, JO, and WO are placed in the address parts of cells =3,
"'2, a-rld "10 )

ALTERNATIVE INPUT UNIT. Provision has been included for
reading Input from tape SYSAR1 in BCD format if desired.
Sense indicator bit 34 controls this function. If bit 34 is
TAPE when the program is first loaded, the IPL-V loader will
initially read from tape SYSAR1l in BCD. The order and format
of cards on this tape must be identical to that used for on-
line reading of cards. When an end-of-file 1s encountered

on this tape, the IPL-V loader will attempt to read from tape
SYSPIT. Printing of the assembly of tape SYSAR1 may be sup-
pressed by setting bit 33 to NOLIST; in this case only the
header cards from SYSARl will print. If bit 33 1is LIST,
printing control is from character c of the header cards on
the tape.

EXAMPLE. A short IPL-V program is to be loaded and executed.
The deck should be set up exactly as described and written

on SYSPIT in BCD. Bit 34 should be NOTAPE. Execution of the
IPL-V calling sequence will cause the program to be loaded
and executed as described.

EXAMPLE. A long IPL-V program is to be loaded and executed.
ape should be prepared off-line; the deck set-up should

be exactly as described, except that the final type 5 card

should not be written on the tape. The data 1s followed by

an end-of-file on this tape. To load and execute, this tape

1s mounted on unit SYSARl. The final type 5 card is loaded

on SYSPIT, with bit 34=TAPE, bit 35=LOAD. Loading and execu-

tion will take place as described.

For subsequent runs, with routines to be changed or new data
added, the same tape SYSARl may be mounted, and the corrected
routines and data loaded on SYSPIT before the final type 5
card. Since the changed routines or data are read from SYSPIT
after tape SYSAR1l has been read, the corrections will be made
before interpretation begins.



IPL-V

INPROCESS LOADING (J165), Page 80

Any restrictions that apply to initial loading also apply to

inprocess loading. Note that type 2 and type 3 cards may not
be loaded. New routines may be loaded to auxiliary storage,

as may new copies of old routines.

Unused regionals were returned to the end of avallable space
at the end of the initial loading process. If new regionals
are required when loading more routines and data with J165,
they should be reserved by type 3 cards at initial load. The
locations of unused regional symbols returned to avalilable
space are still referenced by the internal symbol table, how-
ever, and an error will not be detected if J165 loads into
them. All such references will be to cells on available space;
this will result in an improperly constructed available space
list and will usually lead to errors when the program 1ls run-
ning.

SAVE FOR RESTART, Page 81

J166 saves on the tape specified by the integer data term
named (0). If this data term is O, memory 1s saved on tape
SYSAR3. Other allowable tapes are specified as follows:

1=SYSAR1 6=SYSBR1
2=SYSAR? 7aSYSBR2
3=SYSAR3 8=SYSBR3
L=SYSARY 9=SYSBR4
5=SYSARS 10=SYSBR5

Other values of (0) will cause an error, as will reference to
an unassigned tape. All of memory, plus any auxiliary routines
or auxiliary data used, is saved on tape, and the program con=-
tinues from that point. The tape is rewound after writing,

so that multiple occurrences of J166 with the same input will
cause the tape to be rewritten. Bit 31 of CNTRL (above) should
be DUMP if J166 1is to be used.

J167 is not avallable.

RELOADING. Reloading is from the tape written by J166. The
tTape should be mounted on tape SYSAR2; bit 35=RELOAD 1s used
to initiate the reload process. After reloading, control 1s
returned to exactly the same place in the execution of J166
as when memory was saved.

EXAMPLE. A program is to be loaded, saved immedlately for
subsequent restart, and the program is then to be executed.
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On reloading, it is desired to make changes or corrections
before execution.

Include a one-word routine in the program as follows:
NAME P Q SYMB LINK

RO 10 9-1
J166 J165
9-1 + 01 0

Place two type 5 termination cards at the end of the deck;

the fiFSt with a SYMB of RO, the second naming the start of
the program; bit 35=LOAD, blt 31=DUMP. Operation 1s then as
follows: The program is read in and assembled, and interpre-
tation begins with instruction RO. J166 will save memory on
SYSAR3, and the program will continue with the interpretation
of the instruction, which links to J165. J165 will read more
routines and data, including termination cards. Since the
only card remaining is a terminatlion card, interpretation will
begin with the first instruction of the program.

To reload, place the corrected routines (including any correc=-
tions to routines on auxiliary storage) or data lists on SYSPIT,
preceded by the proper type 5, 6, or 7 header cards, and fol=-
lowed with the same two termination cards. The tape written on
the first pass is mounted on tape SYSAR2. Bit 35=RELOAD, bit
34=NOTAPE, bit 31=DUMP. Immediately after reload, interpreta-
tion will continue at RO; and J165 will read the corrections
into memory. The first termination card will repeat the save
process on SYSAR3; the second will initiate the interpretation
of the corrected progranm.

NOTE: The same procedure may be used when the initial program
Yoad 1s from SYSAR1 in BCD. Bit 34 should be NOTAPE on reload,
however, so that J165 will be prepared to read corrections from
SYSPIT rather than SYBAR1.

TAPE UNIT SUMMARY

TAPE SYSPIT. BCD input tape (never rewound).

TAPE SYSPOT. BCD output tape (never rewound; no end-of-files).

TAPES SYSES1-2. Auxiliary storage for data 1list structures

R s 0d).

TAPE SYSAR1. Alternate BCD input tape (under control of bit
34%).

TAPE SYSAR?. Reload tape (under control of bit 35).

TAPE SYSMIT. Auxiliary routines, if loaded, are written follow-
Tng the record which 1s used to save memory on entry to IPL-V.
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TAPE SYSAR3. Normal save-for-restart tape (written by J166).

TAPES SYSAR1-5, SYSBR1l-5. As used by J150, J151, Jls52, J153,
JI55, J166. T used Py other than J166, and end-of-file 1s

»
written at end of program.

OPERATION OF THE INTERPRETER

Interpretation begins within the system by interpreting the
instruction

000 Xxx J7,

where Xxx is the routine named on the final type 5 termina-
tion card. Interpretation will continue until the J7 is linked
to, at which time the program will print PROGRAM RAN TO COM-
PLETION on the output tape. Other terminations will occur if
the programmer executes the routine J7, or if the interpreter
or a primitive process detects any one of a number of errors.
In case of such a termination, the reason willl be printed on
the output tape, followed by an IPL-V POST MORTEM. The post
mortem consists of a print-out of the lists named on the list
named by system cell W23. 1Initlally this list names all the
system cells, HO through W29, plus 13 cells containing infor-
mation about J105-J107 usage (see auxiliary data storage).

In addition, the current print line, 1Ww24, is printed. The
programmer may replace this list with another list, or add sym-
bols to this list. Control is returned to 29,4 of the IPL-V
calling sequence after execution of an IPL-V program.

ERROR TRAP, J170, Page 82

The error trap function is not provided; see above for error
action. ‘

SYSTEM CELLS, Page 35

Exceptions and additions are as follows:

HO initially contains the symbol O.

H? will initially be about 24,000 cells for a 32K machine.
H3 is set to 1 by the initial loader.

HY4 is not used, as no auxiliary storasge is provided.

HS 1s initially set to Ji4(+).
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H6 is used by machine language recursive routines to hold
index 4.

H7 1s a data term which is set to the current level. It is
set to O by the initial loader, and by J165 if cards are read.

H8 is the hide-out cell used by the generator processes.

H9, H10, Hll, and H1l2 are generator-working cells.

WO ... W9 initially contain the symbol O.

W10 initially names a data term for random number generation.
Wl2 ... W15 initially contain JO.

Wl6 ... W19 are not used.

W20 initially names a data term equal to O.

W21 initially names a data term equal to 1.

W22 initially names a data term equal to 1.

W23 initially names a list of the system cells.

W24 initially names a 120-word internal buffer for line print-
ing.

W25 initially names a data term equal to 1.

W26 ... W28 are not used. See above.

W29 initially contains the symbol 0.

GENERATOR PROCESSES, Pages 40-43

The generator trace context and level context are handled as
described, provided that generators are always executed from
the left. Both generators and subprocesses may be on auxiliary
storage; subprocesses must have regional names if on auxillary.

J102, Page 52

Not available. May be coded as described in Part I of the
manual, page 82, if desired.
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AUXILIARY STORAGE FOR DATA LIST STRUCTURES, Page 52

J106 is not available, as only slow storage 1s provided.

A data 1ist structure is filed as a series of blnary records
on the current auxiliary tape unit; the address of this unit
(SYSES1 or SYSES2) is controlled automatically. The head of
a list structure filed in auxiliary storage contains this ad-
dress in SYMB, the number of the first record of the structure
on the tape appears in LINK, and Q=7. When a structure 1is
moved to memory from tape, the records that it occupied on
tape are no longer available. A tally of these dead records
is kept; and when the ratio of inactive to active records ex-
ceeds 1/4, the tape is automatically compacted onto the other
unit used for auxiliary storage, eliminating the inactive
structures. The new unit becomes the current auxiliary tape
unit. Storage for data list structures thus alternates be-
tween tapes SYSES1 and SYSES2. (Note: Inactive data list -
structures at the end of the tape are written over by J107,
and are not counted in the active/inactive ratio.)

The last 13 cells printed by the post mortem contaln pertinent
information about auxiliary data storage usage. These cells
have internal addresses and are, in order:

1. Number of times compacting occurred.

2. Total number of records eliminated by compacting.

3. Number of times next write position was updated.

4, Number of records eliminated by updating.

5. Number of J72 usages involving auxiliary.

6. Number of J74 usages involving auxiliary.

7. Number of J105 usages (J100 and J101 use J105 automatically,
if necessary).

8. Number of J107 usages.
9. Total number of words written by J107.

10. Total number of records written by J107. (Records vary
in length up to 125 words.)

11. Record number of next write position.

12. Current position of auxiliary tape.
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13. List of structures currently on auxiliary, each followed
by the number of records occupied by the structure. The
first entry represents the dead records and 1s followed
by the total number of such records.

A new primitive, J139, has been added to enable the programmer
to detect when available space has dropped below a specified
minimum without counting the entire H2 1list:

J139 TEST IF THE NUMBER OF CELLS ON LIST 1) EXCEEDS
. s assumed to be an Integer data term.
st (1) 1s counted until the count exceeds (0),

at which point H5 is set +. If list (1) 1is ex-
hausted before this happens, H5 is set -.

ARITHMETIC PROCESSES, Pages 55-57
J110, Ji11, Jil12, J113, J115, and J116 admit integer, floating,
and octal data terms only. The type of the result (0) of J110-
J113 is as follows:

(1) (2) (0)

Floating Any Floating
Any Floating Floating
Integer Integer Integer
Integer Octal Integer
Octal Integer Octal
Octal Octal Octal

J125 admits integer, floating, and octal data terms only.

J128 will translate integer to floating, floating to integer,
octal to integer, and integer to octal. 1In addition, floating
and BCD data terms are "translated" to octal by setting P=3,
and octal is "translated" to BCD by setting P=2. All other
translations (BCD to integer, octal or BCD to floating, and
integer or floating to BCD) are 1llegal.

INPUT-OUTPUT CONVENTIONS, Pages 61-64

Input and output units are assigned as described above. Proc-
esses J140-J146 are not available.

MONITOR POINTS AND TRACING, Pages 64-67

No console signals are provided. Terminate for restart 1is
not available. The program may be terminated by a manual TRA
SYSERR or SYSERR-2. Sense bit 32«TRACE signals full trace.
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Trace speed 1s approximately 80 IPL-V instructions per second.
Bit 32=NTRACE glves normal tracing modes.

No provision is made for suppressing tracing.

On the printed trace line, if S or (0) is a local symbol, this

js indicated by an asterisk following the symbol; e.g., 2765+,
The designated symbol S is printed only if Q=1 or 2.

PRINT PROCESSES, Pages 69-72

The output unit for J150, J151, J152, J153, and J155 is con-
trolled by the integer data term named in W20. If this data
term is O, the output unit is SYSPOT. Other units are specified
as follows:

SYSER1

1 or 11 = SYSAR1 6 or 16 =

2 or 12 = SYSAR2 7 or 17 = SYSBR2
30r l3 = SYSAR3 8 or 18 = SYSBR3
4 or 14 = SYSARY 9 or 19 = SYSBR4
5 or 15 = SYSARS 10 or 20 = SYSBRS

If the data term is 10 or less, the print line 1W24 1is written
on the specified tape for subsequent off-line printing; 1.e.,
the first character i1s the spacing character as determined from
iwe2. If the data term 1s greater than 10, the referenced line
1s written on the specified tape for subsequent off-line punch-
ing; i.e., the first 80 characters are written out without a
spacing control character. All tapes written by these processes
are written with an end-of-file at the end of the IPL-V run.

If a 1list structure with a local name 1s printed by J150, the
converted name will be 9-0. Sublists of any list structure
are always numbered consecutively starting with 9-1.

pData terms are always printed in the format given on page 71,

with the exception of floating point numbers. The format for

these is "-.123456-12"; plus signs are not printed. The fleld
length is thus either 10 or 11 columns.

When local symbols are printed (except in the case of those
translated by J150), they are followed by an asterisk.

Cell W24 initially names an internal print buffer of 120 cells
(one character per cell) length. Other print lines may be
assigned by type 3, Q=1 cards at initial loading.

J158 and J159 leave 1W25 pointing to the first column to the
left of the entered information.



This write-up is in two parts:

709/7090 IPL-V

PROGRAM DESCRIPTION

Revised 11/17/61

the first describing the

nature of the IPL-V system as a subroutine, the second in-
cluding deviations from and additions to the basic IPL-V

manual .

CALLING SEQUENCE

Cs -1

Q

(72}
+ 4+ 4+ 4+
[0\ 2 —J WD N
EEEEENE

CS + 13 =
CS +29 =

CS + 37 =

LDI
TSX
PZE
PZE
PZE

PZE

PART 1

CNTRL
A0, 4

SYSPIT, ,SYSMIT
SYSPOT, ,PAGES
SYSES1, ,SYSES?2

.+ ¢y, SYSERR

SYSORG,, +« .

SYSTSL, e

The above calling sequence is that used within the MockDonald

operating system; hence its strange format.

Words or parts

of words indicated by "..." are not significant.

CONTROL BITS

Bits 30-35 of CNTRL are placed in the sense indicator register
for conveying information to IPL-V as to the nature of the run
being made. Immediately below 1s given the meaning of these
bits; their interpretation is explained in Part 2.

Bit 35 O
Bit 35 1

LOAD
RELOAD
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Bit 34 0 NOTAPE
Bit 34 1 TAPE
Bit 33 O LIST
Bit 33 1 NOLIST
Bit 31 0  NODUMP
RBit 31 1 DuMP

it 30 Bit 32

NTRACE (Suppress all tracing.)

TRACE (Trace everything.)

STRACE or blank (Selective trace ...
normal.)

SNAP (Execute 1W1l2 and 1lWl3 instead of
tracing marked routines.)

= = OO
= OO

CALLING SEQUENCE INFORMATION

SYSPIT, SYSMIT, SYSMOT, SYSES1l, SYSES2 are the locations of
tape control words. These words must contain the address of
the physical unit associated with the symbolic tape. (E.g.,
if SYSPIT 1is on physical unit B2, the control word would have
an octal address of 02202.) Only the first three tapes are
necessary for using the system., If the address 1is zero, the
unit is interpreted as being unavallable.

SYSTSL is the location of the tape status list for reserved
tapes. It 1s arranged such that ,

AXT  CHANNEL,2 él for Ch. A, 2 for Ch. B, etc.)
AXT  UNIT,1 3 for Unit 3, etc.)
CLA* SYSTSL,2

willl put the address of the corresponding tape control word
into the decrement of the accumulator. Tapes SYSAR1l, 2, 3,
4, 5, SYSBR1, 2, 3, 4, and 5 are interrogated. Again, a zero
address is interpreted as meaning that the corresponding unit
is unavailable.

SYSERR and SYSERR-2 are the locations to which the operator

is to transfer in case of program error, loop, too much time,
etc. Both SYSERR and SYSERR-2 are replaced with a transfer
to the recovery routine for IPL-V; the contents of these cells
is saved and restored. They must lie in the range 00001 -
00077g. The entry from SYSERR attempts to give an IPL-V post
mortem before exit; the entry from SYSERR-2 causes an immedi-
ate exit from IPL-V.

SYSORG is the name of a cell containing the location of the
first word following the system in control. Memory up to loca-
tion C(SYSORG) 1s left undisturbed by the execution of IPL-V
(with the exception of cell zero).
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PAGES 1s the location of a cell containing the approximate num-
ber of ‘pages of output expected. This number 1is multiplied by
64 to give a line count. (A line count of zero is replaced
with a count of 6000.) An error condition is sensed when the
output (from assembly, tracing, J150, J151, J152, J153, or
J155, printing or punching) exceeds the expected amount. The
line count 1s then reset so that a post mortem may be printed.

OPERATION OF THE IPL-V EXECUTIVE ROUTINE, AQO

l. All traps are disabled.

2. The tape control words are interpreted, and a table of tape
information 1s constructed.

3. Memory is saved on tape SYSMIT from locations 1008-C(SYS¢RG).

4, If the RELOAD option is called, memory is reloaded from
SYSAR?2.

5. The remalning sense indicator bits are interpreted.
6. Control is passed to the IPL-V system interpreter.

7. At the conclusion of the IPL-V run (program finished, error,
or manual transfer to SYSERR-2 or SYSERR), memory 1s restored
from tape SYSMIT and control returned to word 29 of the call-
ing sequence,

NOTES

Although the system has been organized so as to work within the
MockDonald monitor system, it should be emphasized that it 1s
in no way dependent upon any of the routines of that system.
Only the tape control words of that system need be reproduced
(in the format explained above) to gain complete independence
of that system.

All input and output routines are contalned within the IPL-V
system 1tself. Data is read, in BCD, from tape SYSPIT; output
is written in BCD on tape SYSPOT. Nelther tape 1s rewound, nor
is an end-of-file ever written on SYSPOT. Tape SYSMIT 1s used
for saving core and for auxiliary routine storage. SYSAR1, 2,
3, 4, 5, SYSBR1l, 2, 3, 4, and 5 may be used by the IPL-V inter-
preted program. See following section for detalls.



EXAMPLE

IPL-V

Following is a complete calling sequence requiring no infor-
mation from the MockDonald system: -

START

CNTRL

SYSPIT
SYSMIT
SYSPOT
SYSES1
SYSE32
SYSAR1
SYSAR2

LDI
TSX
PZE
PZE
PZE
PZE
EZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
TRA
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
oCT
oCT
ocT
ocT
OCT
oCT
OCT
ocT

CNTRL
AO, 4

SYSPIT, ,SYSMIT
SYSPOT, ,PAGES
SYSES1, ,SYSES2

0,0,3 (Manual Error Transfer to 3g or lg.)

SYSORG

Qut

SYSTSL

23 RELOAD, TAPE,LIST,NTRACE,DUMP (Example)

2201 Unit Bl for SYSPIT

2202 Unit B2 for SYSMIT

2203 Unit B3 for SYSPOT ‘
1204 Unit A4 for SYSES1 EIf Aux. Data Storage Used
1205 Unit A5 for SYSES2 (If Aux. Data Storage Used
1201 Unit Al for SYSAR1

1202 Unit A2 for SYSAR?



SYSAR3
SYSARY
SYSAR5
SYSBR1
SYSBR?2
SYSBR3
SYSBR4
SYSBR5
SYSORG

SYSTSL

CHNLA

CHNLB
PAGES

ocT
PZE
PZE
PZE
PZE
PZE
OoCT

PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
DEC

IPL-V

1203 Unit A3 for SYSAR3
SYSAR4 Not Used
SYSARS5 Not Used
SYSBR1 Not Used
SYSBR2 Not Used
SYSBR3 Not Used
2204 Unit B4 for SYSBRY éIf Used;
2205 Unit BS5 for SYSBR5 (If Used
16384 Save lower half of core.
CHNLB, 1
CHNLA,1
Tape Status List
0, ,SYSARS
0, ,SYSAR4
0, ,SYSAR3
0, ,SYSAR2
0,,SYSAR]1

0, ,SYSBR5
0, ,SYSBR4
0, ,SYSBR3
0,,SYSBR2
0, ,SYSBR1

200 Approximate Number of Pages (Example)
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PART II

This write-up includes only deviations from and additions to
the basic IPL-V manual, INFORMATION PROCESSING LANGUAGE - V
MANUAL, Section II, Programmers' Reference Manual, A. Newell,
Editor, Prentice-Hall, Inc., 1961. Famillarity with this
manual is assumed; references are to sectlons and page num-
bers in this manual.

INITIAL LOADING, Page 214

This version 1s not set up to run multiple IPL-V Jobs. Each
run must begin with the execution of the calling sequence for
IPL-V. References to bits 30-35 refer to the setting of the
sense indicator register on entry to IPL-V. (see Part I.)

The IPL-V program, set up as described on page 221, is assumed
to be on tape SYSPIT, in BCD. This tape 1s not rewound prior
to reading.

All assembly, tracing, error, and post mortem output 1is off-
line, on tape SYSPOT. This tape 1s never rewound, nor is an
end-of-file written. This permits stacking of the IPL-V out-
put with other jobs adhering to the same output conventions.
Output from J150, J151, J152, J153, and J155 may be on reserved
tapes if so specifiled zsee below). An end-of-file is written
on reserved tapes so used, at the conclusion of the program.

A TYPE 9 CARD (page 220) 1is treated as a type 1 comment card,
as no multiple Jjob provisions are included.

TYPE 2 CARDS do not have the full flexibility described on
pages 5315-216. Only the NAME and LINK flelds are read; the
first character of the NAME field must be the region symbol;
the LINK field must contain the extent of the region. The
first example on page 216 1s the only acceptable format for
type 2 cards.

TYPE 3 CARDS (page 216), if they appear, must follow any type

5 cards to which they refer. For Q=1, the number of words set
aside for a print line may vary from 1 to 119. One word is re-
quired for each position in the print line. The word at SYMB
is set to P=0,Q=0,3YMB=location of line,LINK=length of lilne.
If, in addition, P 1s not zero or blank, the line is fllled
from the next one or two cards. The first 72 (or less) posi-
tions are filled from cols. 1-72 of the next card; 1f the line
length 1is greater than 72 positions, the remaining positions
are filled from cols. 1-47 of the second following card. Q=2
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is used to reserve a block of storage for binary IPL-V routines
written in machine language. LINK specifies the extent of the
block; the starting position of the block will depend upon the
number of locations previously assigned by type 2 or type 3
cards. If this is the first card to reserve space, the origin
will be at 100g. Q=3 1s used to reserve a buffer for routines
to be stored in auxiliary storage. LINK specifies the extent
of the block; the starting position will agaln depend upon
previous assignments.

TYPE 5 CARDS do not have the full flexibility as specified on
Pp. 217-220. P must be zero or blank for standard IPL format,
or 3 for absolute column binary format. Q is interpreted as
described; however, there is a maximum of 150 local symbols
and a maximum of 100 internal symbolics that may be used per
routine or data list structure.

SYMB does not control the input unit, and 1s disregarded unless
regional.

LINK character d i1s ignored; the only output from the assembly
process is the listing on SYSPOT, as controlled by character c.

TYPE 6 AND 7 CARDS are treated identically, as only slow aux-
IYTary routine storage is provided. If either P or Q 1s not
zero or blank, they are treated as type 5 cards (1.e., data
and binary programs may not be loaded to auxiliary storage.)
If Q is zero or blank, the following routines are loaded into
the auxiliary buffer, which must have been reserved by a type
3, Q=3 card. Each routine is then wrltten on tape SYSMIT
(following the record which was used to save memory). The
head of a routine loaded to auxiliary is set to P=0,Q=7,SYMB=
number of this routine on the auxiliary tape. Routines placed
on auxiliary storage are automatically called in by the inter-
preter for execution and are automatically saved and reloaded
by J166 and the reload processes.

NOTE: TYPE 1 CARDS should not appear in the middle of a pro-
gram or data list following a program or data card wilth a
blank SYMB or LINK. This will lead to an error which 1s not
detected)at assembly time. (The blank LINK or SYMB 1s treated
as zero.

ABSOLUTE BINARY INPUT. A type 5 card with P=3 indicates that
a block of absolute, column binary cards follows. These must
load into the space reserved by the single type 3, Q=2 card
at the beginning of the program. The last blnary card must
be a transfer card; the address 1is ignored, however. After
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the binary cards have been read, the symbols HO, JO, and WO
are stored in the address parts of the first three cells of
the reserved block. This permits the programmer to refer to
these regions conveniently when coding machine language rou-
tines. If no space has been reserved for machine language
routines, the cards will still be loaded. This feature may
be used to load into unused available space; care must be
taken to terminate available space or to link in around the
routines so loaded. When this option is used, the symbols
HO, JO, and WO are placed in the address parts of cells -3,
-2, 8nd -1.

ALTERNATIVE INPUT UNIT. Provision has been included for
reading Input from tape SYSAR1 in BCD format 1f desired.
Sense indicator bit 34 controls this function. If bit 34 is
TAPE when the program is first loaded, the IPL-V loader will
initially read from tape SYSAR1l in BCD. The order and format
of cards on this tape must be identical to that used for on-
line reading of cards. When an end-of-file 1s encountered

on this tape, the IPL-V loader will attempt to read from tape
SYSPIT. Printing of the assembly of tape SYSAR1l may be sup-
pressed by setting bit 33 to NOLIST; in thils case only the
header cards from SYSAR1l will print. If bit 33 is LIST,
printing control is from character ¢ of the header cards on
the tape.

EXAMPLE. A short IPL-V program is to be loaded and executed.
The deck should be set up exactly as described and written

on SYSPIT in BCD. Bit 34 should be NOTAPE. Execution of the
IPL-V calling sequence will cause the program to be loaded
and executed as described.

EXAMPLE. A long IPL-V program is to be loaded and executed.

K BCD tape should be prepared off-line; the deck set-up should
be exactly as described, except that the final type 5 card
should not be written on the tape. The data is followed by

an end-of-file on this tape. To load and execute, thls tape
is mounted on unit SYSARl. The final type 5 card is loaded

on SYSPIT, with bit 34=TAPE, bit 35=LOAD. Loading and execu-
tion will take place as described.

For subsequent runs, with routines to be changed or new data
added, the same tape SYSAR1 may be mounted, and the corrected
routines and data loaded on SYSPIT before the final type 5
card. Since the changed routines or data are read from SYSPIT
after tape SYSAR1 has been read, the corrections willl be made
before interpretation begins.
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INPROCESS LOADING (J165), Page 222

Any restrictions that apply to initial loading also apply to

inprocess loading. Note that type 2 and type 3 cards may not
be loaded. New routines may be loaded to auxiliary storage,

as may new copiles of old routines. :

Unused regionals were returned to the end of avallable space
at the end of the 1nitial loading process. If new regionals
are required when loading more routines and data with J165,
they should be reserved by type 3 cards at initial load. The
locations of unused regional symbols returned to avallable
space are still referenced by the internal symbol table, how-
ever, and an error will not be detected if J165 loads into
them. All such references will be to cells on available space;
this will result in an improperly constructed available space
list and will usually lead to errors when the program is run-

ning.

SAVE FOR RESTART, Page 223

J166 saves on the tape specified by the integer data term
named (0). If this data term is O, memory 1s saved on tape
SYSAR3. Other allowable tapes are specified as follows:

1=SYSAR1 6=SYSBR1
2=SYSAR?2 7=SYSBR2
3=SYSAR3 8=SYSBR3
4=SYSAR4 9=SYSBR4
5=SYSARS 10=8SYSBR5

Other values of (0) will cause an error, as will reference to
an unassigned tape. All of memory, plus any auxiliary routines
or auxliliary data used, i1s saved on tape, and the program con-
tinues from that point. The tape 1s rewound after writing,

so that multiple occurrences of J166 with the same input will
cause the tape to be rewritten. Bit 31 of CNTRL (above) should
be DUMP .if J166 is to be used.

J167 is not available,

RELOADING. Reloading is from the tape written by J166. The
tape should be mounted on tape SYSAR2; bit 35=RELOAD 1s used
to initiate the reload process. After reloading, control is
returned to exactly the same place in the execution of J166
as when memory was saved.

EXAMPLE. A program 1s to be loaded, saved immediately for
subsequent restart, and the program is then to be executed.
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On reloading, it is desired to make changes or corrections
before execution.

Include a one-word routine in the program as follows:
NAME PQ SYMB LINK

RO 10 9-1
J166 J165
9-1 +01 0

Place two type 5 termination cards at the end of the deck;

the £irst with a SYMB of RO, the second naming the start of

the program; bit 35=LOAD, bit 31=DUMP. Operation is then as
follows: The program is read in and assembled, and interpre-
tation begins with instruction RO. J166 will save memory on
SYSAR3, and the program will continue with the interpretation
of the instruction, which links to J165. J165 will read more
routines and data, including termination cards. Since the

only card remaining is a termination card, interpretation will
begin with the first instruction of the program.

To reload, place the corrected routines (including any correc-
tions to routines on auxiliary storage) or data lists on SYSPIT,
preceded by the proper type 5, 6, or 7 header cards, and fol-
lowed with the same two termination cards. The tape written on
the first pass is mounted on tape SYSAR2. Bit 35=RELOAD, bit
34=NOTAPE, bit 31=DUMP. Immediately after reload, interpreta-
tion will continue at RO; and J165 will read the corrections
into memory. The first termination card will repeat the save
process on SYSAR3; the second will initiate the interpretation
of the corrected program,

NOTE: The same procedure may be used when the initial program

Toad is from SYSAR1 in BCD. Bit 34 should be NOTAPE on reload,
however, so that J165 will be prepared to read corrections from
SYSPIT rather than SYSAR1.

TAPE UNIT SUMMARY

TAPE SYSPIT. BCD input tape (never rewound).

TAPE SYSPOT. BCD output tape (never rewound; no end-of-files).

TAPES SYSESl-2. 8})\uxiliary storage for data list structures

TAPE SYSARl. Alternate BCD input tape (under control of bit
34) .

TAPE SYSAR?. Reload tape (under control of bit 35).

PAPE SYSMIT. Auxiliary routines, if loaded, are written follow-
Ing the record which is used to save memory on entry to IPL-V.
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TAPE SYSAR3. Normal save-for-restart tape (written by J166).
As used by J150, J151, J152, J153,

TAPES SYSARl1-5, SYSBR1l-5.
J155, J166., T sed by other than J166, and end-of-file is

14
written at end of program.

OPERATION OF THE INTERPRETER

Interpretation begins within the system by interpreting the
instruction

000 Xxx J7,

where Xxx is the routine named on the final type 5 termina-
tion card. Interpretation will continue until the J7 is linked
to, at which time the program will print PROGRAM RAN TO COM-
PLETION on the output tape. Other terminations will occur if
the programmer executes the routine J7, or if the interpreter
or a primitive process detects any one of a number of errors.
In case of such a termination, the reason will be printed on
the output tape, followed by an IPL-V POST MORTEM. The post
mortem consists of a print-out of the lists named on the list
named by system cell W23. Initially this list names all the
system cells, HO through W29, plus 13 cells containing infor-
mation about J105-J107 usage (see auxiliary data storage).

In addition, the current print line, 1W24, is printed. The
programmer may replace thils list with another list, or add sym-
bols to this list. Control is returned to 29,4 of the IPL-V
calling sequence after execution of an IPL-V progranm.

ERROR TRAP, J170, Page 224

The error trap function 1s not provided; see above for error
action.

SYSTEM CELLS, Page 177

Exbeptions and additions are as follows:

HO initially contains the symbol O.

H2 will initially be about 24,000 cells for a 32K machine.
H3 1s set to 1 by the initial loader.

H4 records current auxiliary routine.

HS is initlally set to J4(+).
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H6 1s used by machine language recursive routines to hold

index 4.

H7 is a data term which 1is set to the current level. It is
set to O by the initial loader, and by J165 if cards are read.

H8 1s the hide-out cell used by the generator processes.
H9, H10, H1ll, and H1l2 are generator-working cells.

WO ... W9 initially contain the symbol O.

W10 initially names a data term for random number generation.
Wlz ... W15 initially contain JO.

Wl6, W17, W19 are not used.

W18 controls the input unit; O=SYSPIT, non-zero=3YSARl.
W20 initially names a data term equal to O.

W2l initially names a data term equal to 1.

W22 initially names a data term equal to 1.

W23 initially names a list of the system cells.

W24 initially names a 120-word internal buffer for line print-
ing.

W25 initially names a data term equal to 1.
W26 ... W28 are not used. See above.

W29 initially contains the symbol O.

GENERATOR PROCESSES, Pages 182-185

The generator trace context and level context are handled as
described, provided that generators are always executed from
the left. Both generators and subprocesses may be on auxlliary
storage; subprocesses must have regional names if on auxiliary.

J102, Page 194

Not available. May be coded as described in Part I of the
Manual, page 82, if desired.
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AUXILIARY STORAGE FOR DATA LIST STRUCTURES, Page 194

J106 is not avallable, as only slow storage 1s provided.

A data 1ist structure is filed as a series of blnary records
on the current auxiliary tape unit; the address of this unit
(SYSES1 or SYSES2) is controlled automatically. The head of
a 1ist structure filed in auxiliary storage contains this ad-
dress in SYMB, the number of the first record of the structure
on the tape appears in LINK, and Q=7. When a structure 1is
moved to memory from tape, the records that 1t occupled on
tape are no longer available. A tally of these dead records
is kept; and when the ratio of inactive to active records ex-
ceeds 1/4, the tape 1s automatically compacted onto the other
unit used for auxiliary storage, eliminating the inactlve
structures. The new unit becomes the current auxiliary tape
unit. Storage for data list structures thus alternates be-
tween tapes SYSES1 and SYSES2. (Note: Inactive data 1list
structures at the end of the tape are written over by J107,
and are not counted in the active/inactive ratio.)

The last 13 cells printed by the post mortem contain pertinent
information about auxiliary data storage usage. These cells
have internal addresses and are, in order:

1. Number of times compacting occurred.

. Total number of records eliminated by compacting.

3, Number of times next write position was updated.

4. Number of records eliminated by updating.

5. Number of J72 usages involving auxiliary.

6. Number of J74 usages involving auxiliary.

7. Number of J105 usages (J100 and J10l use J105 automatically,
if necessary).

8. Number of J107 usages.
9. Total number of words written by J107.

10. Total number of records written by J107. (Records vary
in length up to 125 words.)

11. Record number of next write position.

12. Current position of auxillary tape.
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13, List of structures currently on auxiliary, each followed
by the number of records occupied by the structure. The
first entry represents the dead records and is followed
by the total number of such records.

A new primitive, J139, has been added to enable the programmer
to detect when avallable space has dropped below a specified
minimum without counting the entire H2 list:

J139 TEST IF THE NUMBER OF CELLS ON LIST (1) EXCEEDS

. (0) 1s assumed to be an Integer data term.

st (1) i1s counted until the count exceeds (0),

at which point H5 1s set +. If list (1) 1s ex-
hausted before this happens, H5 is set =-.

ARITHMETIC PROCESSES, Pages 197-199

J110, Jili, Jll2, J113, J115, and J116 admit integer, floating,
and octal data terms only. The type of the result (0) of J110-
J113 1is as follows:

(1) (2) (0)

Floating Any Floating
Any Floating Floating
Integer Integer Integer
Integer Octal Integer
Octal Integer Octal
Octal Octal Octal

J125 admlts Integer, floating, and octal data terms only.

J128 will translate integer to floating, floating to integer,
octal to Integer, and integer to octal. 1In addition, floating
and BCD data terms are "translated" to octal by setting P=3,
and octal is "translated" to BCD by setting P=2. All other
translations (BCD to integer, octal or BCD to floating, and
integer or floating to BCD) are illegal.

INPUT-OUTPUT CONVENTIONS, Pages 203-206

Input and outgut units are assigned as described above. Proc-
esses J140-J146 are not available.

MONITOR POINTS AND TRACING, Page 206-209

Sense swltch 5 is provided as a console signal to terminate
the job. When SW 5 1s depressed, the interpreter immediately
executes the routine named by W1k, then gives a post-mortem
dump and quits. The programmer may provide any program for
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wWll4, including J166 as a means of terminating for restart. A
manual TRA SYSERR also terminates a job wlth a post-mortem,
while TRA SYSERR-2 terminates without one.

Indicator bits 30 and 32 control tracing. OO=NTRACE=suppress
all tracing; Ol1=TRACE=trace everything; 10=STRACE (or blank)=
selective tracing (normal); 1ll=SNAP=execute the programs in
W12 and W13 for routines marked with Q=3 but omit the detalled
trace printout.

PRINT PROCESSES, Pages 211-214

The output unit for J150, J151, J152, J153, and J155 is con-
trolled by the integer data term named in W20. If this data
term is O, the output unit is SYSPOT. Other units are specified
as follows: '

1 or 11 = SYSAR1 6 or 16 = SYSBR1
2 or 12 = SYSAR?2 7 or 17 = SYSBR?2
3 or 13 = SYSAR3 8 or 18 = SYSBR3
4 or 14 = SYSAR4 9 or 19 = SYSERY4
5 or 15 = SYSARS 10 or 20 = SYSBR5

If the data term 1s 10 or less, the print line 1W24 is written
on the specified tape for subsequent off-line printing; il.e.,
the first character 1s the spacing character as determined from
1wW22. If the data term 1s greater than 10, the referenced line
is written on the specified tape for subsequent off-line punch-
ing; i.e., the first 80 characters are written out without a
spacing control character. All tapes written by these processes
are written with an end-of-file at the end of the IPL-V run.

If a list structure with a local name 1s printed by J150, the
converted name will be 9-0. Sublists of any list structure
are always numbered consecutively starting with 9-1.

Data terms are always printed in the format given on page 71,

with the exception of floating point numbers. The format for

these is "-.123456-12"; plus signs are not printed. The fleld
length is thus either 10 or 11l columns,

when local symbols are printed (except in the case of those
translated by J150), they are followed by an asterilsk.

Cell W24 initially names an internal print buffer of 120 cells
(one character per cell) length. Other print lines may be
assigned by type 3, Q=1 cards at initlal loading.

J158 and J159 leave 1W25 pointing to the first column to the
left of the entered information.



IPL-TO-MACHINE-LANGUAGE COMPILER — OPERATING INSTRUCTIONS

 The compiler 1s designed to take a complete IPL program deck
(with the exception of absolute binary input cards) and convert
to symbolic machine language for input to SCAT. The binary deck
produced by SCAT becomes input to IPL for actual running. The
deck set-up described below should be used to go from IPL to
absolute binary in one 7090 run.

DECK SET-UP: COMPILE PASS

# JoOB 6331, etc.

# ASSIGN A5=SYSAR1 (Optional. The program to be compiled
may be on SYSPIT, in which case this
assign card should be omitted. See below.)

# ASSIGN A6=SYSAR2 (Tape 579 is the reload tape for the
compiler, IPL version; :

Tape 1291 18 the reload tape for the
compiler, compiled into machine language.)

# ASSIGN B5=SYSBR1 (Utility tape. The compiler output 1is
on this tape, which becomes the input
to SCAT.)

# IPL RELOAD (IPL control card.)

Type SYMB
5 BO " (IPL start card.
X3 BO for input from SYSPIT,
X3 for input from SYSARL.)
( —Type 2 and 3
May be cards for IPL (Note: The order of these cards
on | program. must be preserved. See below.)

data, with usua (Program to be compiled.)

or | type 5 cards.

8YSARL ¢ [ IPL program and:l
1

SYSPIT |\ [Type 5 start card.] - (Terminate compilation.)
# REWIND SYSBR1 (Rewind output tape.)
# SCAT N0GO, SQZ,ABS,LIST, SYSBR1 (SCAT control card.)

[blank card]



-

The absolute program is designed to load into avallable space
immediately following the space reserved by type 2 and 3 cards.
Since these type 2 and 3 cards control the absolute addresses
which will be assigned both by SCAT and by IPL during running
phase, 1t is essential that this deck 1s ldentical for both
compile and execution passes. However, the compller does not
recognize print line cards (which follow type 3, PQ= 11 cards),
80 these should NOT be present when compiling, unless they "have
a 1 in the TYPE col, (41).

The SCAT code output by the compller i1s as follows:

ORG 64 (corresponds to IPL origin)
BSS n (one for each type 2 or > card that
« actually assigns space, two for
: print line reservations.)
BSS n
\_
M XXX (SCAT code corresponding to routines
: or data. The original IPL code
: appears as commentary.)
bm—
CYYY | (Subroutines required by the compiled
. code, EQU cards for references to the
: IPL system, new head for H2 1list.)
YYY
END O (SCAT END cards)

This code should give no SCAT errors except ORIGIN IN MONITOR.

Note that {PL code which is "aware" of the IPL system (e.g., makes
references to Hl, or treats data as program or vice versa, etc.)
will probably not run correctly when complled.

Cell H6 18 used by the compiled code as the machine language
CIA list.

There 1s no advantage to compiling data list structures other
than the fewer cards required when the list structure is in binary.

The speed ratio obtained by compiling an IPL code 1g in the
neighborhood of 1.8 to 1.



DECK SET-UP: RUNNING PASS

# JOB 6331, etc.

# IPL etc. (IPL control card.)

from compile run,

Type 2 and 3 cards
in identical order.
)

SYMB

Iype
5 30

[Binary cards produced by‘the compile pass.]
[Other IPL routines, data, absolute binary, etc.]

5 ' Xxx (IPL start card.)
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LINE READ PRIMITIVES

The line read primitives provide a means of reading a BCD
card under control of an IPL-V program and translating selected
fields into IPL symbols or data terms.

CONTROL CELLS

iWohk names the current read line. ("Read 1lines" and "print
1ines™ are identical and interchangeable. Lines for either or
both purposes are specified by Type 3, Q=1 cards.)

1W25 1s a decimal integer data term specifying the left
column of the current input field.

1W30 is a decimal integer data term specifying the size
(number of columns) of the current input field.

PRIMITIVE DEFINITIONS

#J180 READ LINE. The next input record is read to line
. e record is assumed to be BCD.) Column 1
of the record is read into column 1 of the read
line, and so forth. H5 is set +. If no record
can be read (end of file condition), the line is
not chgnged and H5 1is set -.

#J181 INPUT LINE SYMBOL. The IPL symbol in the field
starting in column 1W25 and of size 1W30, in line
1w24, is input to HO; H5 is set +. The symbol is
regional if the first (leftmost) column holds a
regional character; otherwise it 1s absolute
internal. All non-numerical characters except in
the first column are ignored. If the field 1s
entirely blank, or ignored, there is no input to
HO, and HS is set -. In either case, 1W25 is
incremented by the amount 1W30.

#J182 INPUT LINE DATA TERM (0O). The field specified as
in JI8T Is taken as the value of a data term;
input data term (0) 1s set to that value and left
as output (0). HS5 is set +. The data type of input
(0) determines the data type of the output. If
the input (0O) 1s a decimal or octal integer or
BCD the read line field is interpreted as that type.
Any other data type 1s treated as BCD. In composing
BCD data terms, the field is left-justified and the
full data term completed with blanks on the right:




*J183

*J184

*J185

*J186

*J189

if necessary. If the specified field exceeds five
columns, the rightmost five columns are taken as
the field. In composing decimal and octal integer
data terms, non-numerical characters are ignored;
if the resulting information exceeds the capacity
of the data term, the rightmost digits are retained.
If the read line field is entirely blank (or non-
numerical, for integer data types), (O) is cleared
(to blanks for BCD, to zero for integer) and HS 1s
set -. In either case, 1W25 is incremented by

the amount 1W30.

SET (0) TO NEXT BLANK. (0O) 1is taken as a decimal
Integer data term. Line 1lW24 is scanned, left
to right, starting with column 1W25+1, for a blank.
One is added to (0) for each column scanned,
including that in which the scanned-for character
§"b1ank" in J183) is found. (0) is left as output
0). H5 is set + if the character 1s found in the
line, and - if it 1is not.

{Thus, if input (0) = 1W25, after scanning output
0) will specify the column holding the scanned-

for character. If input (0O) = decimal integer O,
after scanning output (0) will be the size of a fileld
beginning in column 1W25 and delimited on the right
by the next occurrence of the scanned-for character.)

SET (0) TO NEXT NON-BLANK. Same as J183, except
scans for any non-blank character.

SET (1) TO NEXT OCCURRENCE OF CHARACTER (0). Same
as ., except scans for character (0), counting
into decimal integer data term (1). Input (1) is
lert as output (0). If input (0) is a regional
symbol, its region character 1is the character
scanned for; if input (0) is internal, its last
(low-order) digit is the character scanned for.

INPUT LINE CYARACTER. The character in column 1lW25
of Iine IW2§F Is Input to HO; H5 is set +. If the
character is numerical that internal symbol is input;
i1f the character is non-numerical, the zeroth symbol
in the region designated by the character is input.
If the character i1s a blank, there is no input and
H5 is set -. In either case, 1W25 is not

advanced.

TRANSFER FIELD. The field in line 1W24, starting

in column 1W25 and of size 1W30, is transferred

to line (0), starting in columm 1W2l; H5 18 set +.

If the entire field cannot be transferred (line (0) 1s
too short), as much is transferred as can be,



and H5 1is set -. 1In elther case, 1W25 i1s set to the last
column transferred plus one.

IMPLEMENTATION

The line read primitives are coded in SCAT for use with
the RAND version of IPL-V for the 7090. Since the code uses
parts of the IPL-V loader and interpreter as subroutines,
equivalent addresses must be specified for several of the
symbols used when line read is assembled separately from
the rest of the system. (See the program listing for details.)

Because an interpreter subroutine 1is used in converting
input, an error condition (UNDEFINED SYMBOL DURING LOADING)
will oceur if the symbol input by J181 or J186 does not lie
within a defined region.

USE OF THESE PRIMITIVES

The ocurrent deck of line read absolute binaries is
assembled into a block beginning at 23000 o The binaries
may be loaded during IPL loading followind'a Type 5, P=3
card; no Type 3 primitive block reservation card is required.
(Oof course, available space should not have been used as
high as 23000,, prior to this loading.) The symbolic version
of these primlgives may be assembled into another absolute
location if so desired.
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* %

Y0

Y0001

Y0002
Y0003

Y1

ROCL
BOOL
eooL
800L
BOOL
ROOL
ROOL
ROOL
200L
ROOL
ROOL
ROOL
RO0L
EGU

FQU

EQU

ORG
PZE

SXD
TSX
TRA
LAC
LDQ
cLa
AXC
TSX
LXD
TRA
LXD
TRA
PLE
PLE

SXD
cLA
STA
LXA

Page 4

THE FOLLOwING EQUIVALENCE CARDS (wITH THE
APPRCPRIATE ARSOLUTE ADDRESS) mMUST RBE SUPPLIED
WHEN LINE READ 1S ASSEMELED SFPARATELY FROM THE
IPL=V 7090 SYSTEM. WHEN LINE RIAL IS BEING
ASSEMBLED WITH THE IPL=V SY&STEVMs THEY MUST
(REPEATs MUST) BE OMITTED.

63170
62705
70774
71000
65036 READS A CARD INTO L902 BUFFER
65207 CONVERTS 5 BCD COLSe TO REG. + RELe
65262 ASSIGN CELL TO SYMROL FROM TABLES
66672 QJFFER FOR UNPACKED BCD IMAGE
65012 SIGNALs ZERO IF INTERNALS ABSCLUTE
67146 LOCKS UP REGIONAL SYMBOL IN TABLE
57361 PRESERVES HO
57353 RESTORES HO
62722
w+21
W+24
W+25
THE PRECEDING EQUIVALENCE CARDS (WITH THE
APPROPRIATE ABSOLUTE ADDRESS) MUST 8E SUPPLIED
WHEN LINE READ 1S ASSEMELED SEPARATELY FROM THE
IPL~-V 7050 SYSTEM. WHEN LINE READ IS BEING
ASSEMBRLED WITH THE IPL-V SYSTEMs THEY MUST
(REPEATs MUST) RE OMITTED,
23000 ORIGIN OF LINE READ PRIMITIVES
0s0sYLAST REMOVE SECTION FROM AVAILABLE SPACE
YO READS A CARD INTC BUFFER L902 AND
THEN TRANSFERS THE INFORMATION TO THE
1W24 BUFFER.
Y0003 s4
L2ss READ CARD
Y0001 NO CARD
W24 44
Dsts 7O BUFFER INFORMATION TO MG
Y0002 FROM RUFFER INFORMATION TO ACC
193 SET STARTING COLUMNS
YY9 sl - TRANSFER INFORMATION
Y0003 24
J4
Y0003y 4
J3
L902=150580 ZEROTH WOKD, 0s CARD SIZE
Qe ¥# X4
v1 INPUTS LINE SYMBOL TO HO AND SETS H5
Y1001s4
W30
*4]
2%y 1 FIELD SIZE TO X1
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SXA Y1002s1 SAVE FIELD SIZE
TIX Y1003s191 TRANSFER IF NOT SINGLE CHARACTER
TSX Yo e4 IMPUT LINE CHARACTER
Y1004 LAC W25e2
cLA Ds?
ADD Y1002 ADVANCE 1W25
sSTO Ne2
LXD Y1001s4
TRA 194
Y1003 LAC W2lhe?
CLA 02
LAC W2592
ADD NDs2
ANA Y186
comM .
LAX 02 1COM FIRST COLUMN TO X2
TSX L6+1s4 CONVERT SYMROL
TMI Y1005 TRANSFER IF ALL BLAMNKS
PDX 0l
TXH *4+24140 TRANSFER IF REGIONAL
ACL Y150 Q=4
STP Y1001
4 L99 SET INTERNALS ARSOLUTE
TSX LTs4 GET SYMROL
STA Y1001
TSX Stk PSV HO
TSX BINY
CAL Y1001
STA HO
STP HO
TRA Y1004
Y1005 TSX RERY
TRA Y1004
Y1001 PZE FH gy HH SYMRGL » X4
Y1002 PZE * ¥ HOLDS FIELD SIZE
*
* Y2 INPUTS LINE DATA TERM (0)s SETS H5s
# (IF NOT INTEGER OR OCTALs ASSUME BCD)
* H
Y? SXD Y1001 s
LAC HO 9?2
CAL 0s?
ANA Y2002
TZE Y2003 TRANSFER INTEGER
sUR Y2020
T2€ Y2030 TRANSFER OCTAL
TSX YY2 s SCEFIRST TO X2y FIELD SIZE TO X1
TXL #+29195
AXT . 59l
PXD C»0 CLEAR FIELD
AXT 594 SET UP FULL FIELD SIZE
Y2004 ALS 6
ADD 02 ADD IN CHARACTER

X1 $4+)9le=]l REDUCE FIELD SIZE



Y2014
Y2015

Y2003

Y2011

Y2012

Y2022

Y2030

Y2031

Y2032

TX1
TIX
TXL
ALS
ADD
TIX
ADD
LAC-
STO
SUR
TZE
TSX
TRA
TEX
TRA
TSX
STz
AXT
CLA
CAS
TRA
TRA
LbQ
MpPy
XCA
ADD
STO
TXI
TXI
TIX
CLA
ANA
ADD
LAC
STO
TXH
TRA
TSX
STZ
AXT
CLA
CAS
TRA
TRA
CLA
ALS
ADD
STO
TXI
TX1
TIX
CLA
ANA
ADD

#41929-1
¥-b91s]
*4+49490
6

YLE9O
=2 edy]
Y2006
HOs2
02
Y2007
*¥4+3

JG 4
Y1004
JRs4
Y1004
YVY2sd
Y2008
Osb

O0s?
YL6ESYG
Y2012
Y2012
Y2008
YL694

092

Y2008
*4+1949]
¥+19290-1
Y2011lelsl
Y2008
Y2009
Y187

HO 9?2

02
Y201494 0
Y2015
YY2 4
Y2008

Os4

0s2

Y2021
Y2032
Y2032
Y2008

3

0s2

Y2008
#+194s1]
*¥4+19291
Y2021s1ls1
Y2008
Y2009
Y2020

MOVE TO NEXT CCLUMN
TEST IF DONE
TEST IF FULL FIELD

ADD IN BLANK

SET PQ

SET NEwW ALPHA DATA
TRANSFER 1F ALL RLANKS

ADVANCE 1w25

2C FIRST TO X2»

CLEAR SUM

COUNT NON=-BLANKS

TEST IF NON=NUMERIC

SUMX1D

ADD NEXT DIGIT

MCVE TO NEXT
TRAMSFER IF

SET PQ

TEST IF ANY NON=RLANKS

ZCFIRST TO X2

CLEAR SUM

COUNT NON=BLANKS

TEST IF NON-OCTAL

ADD NEXT DICGIT

MOVE TO NEXT COLUMN

SET G

NOT DONE
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FIELD SIZE TO X1

FIFLD SIZE TO X1



Y2020

Y2021
Y2002
Y2006
Y2007
Y2008
Y2009
YY?

ok k%

Y3
Y3006

Y3007

Y3005

Y3003
Y3001

Y3002
Y3004

Y4

% % Xk ¥

Y5

TRA -

oCcT
PZE
ocCT
ocT
0oCT,
PZE
ocT
CLA
STA
L XA
SXA
LAC
CLA
LAC
ADD
PAC
TRA

SXD
TSX
SXA
LOQ
TSX
TRA
TSX
SXA
LAC
CLA
ADD
SUB
&T0
LXD
TRA
TSX
TRA
PZFE
PZE
PZE

SXD
TSX
SSM
TRA

SXD

Y2022

n30000000000

8

N70000000000
120000000000
126060606060

33

777777777

W30

s+l
*%9]
Y100291
W2he?
Ds?2
W25¢2
Qe?

02

1e4

Y3001le4
YYY3 s 4
Y3002s1
YL696
YY3e 4
Y3003
Jh sl
Y3004 91
HOs 1
O»sl
Y3002
Y3004
Os1
Y3001s4
1,4

J3 4
Y3005

DeDy 2%
* 3t

3t

Y3001ls4
YYY3 4

Y3006

Y3001ls4

P=3

LIMIT ON OCTAL

MASK FOR P
EMPTY ALPHA DATA TFRM
ALPHA ALL BLANKS

HOLDS SUM FOR INTEGER CASE

FIELD

RUFFER

DNICITS

SIZE TO X1
SAVE FIELD SI1ZE

START TO HO

ADD FIRST COLUMN
2C FIRST ADDRESS TO X2

Page 7

Y3 SETS (0) TO NEXT BLANK SEGINNING WITH
COLUMN 1wW25+1s AND SETS HDe
SET UP SCAN
SAVE NOe OF COLUMNS
SET UP BLANK
SCAN
SET HS5+
SAVE NOe OF UNSCANNED COLUMNS
RESET (0}
SET HS=
X4
HOLDS INITIAL NOs OF COLUMNS
HOLDS NOe OF COLUMNS UNSCANNED
Y4 SETS (0) TO NEXT NON=BLANK
SET UP SCAHN
SET FOR NON-~IDENTITY
Y5 SETS (1) TO NEXT OCCURRENCE OF (0)»

LEAVES INPUT

(1) AS QUTPUT (0Q)



% ok Kk ok Xk

Y

* Xk &k K ¥

Y5004

Y5002

Y5001

Yé

Y6004

Y6003

6001
Y6002

YS

CLA
STA
CLA
TSX
TRA
STA
TSX
TSX
SXA
LDO
TRA
LbQ
PXD
pve
TRA
PZE

SXD
TSX
STA
CLA
STO
SUR
TNZ
LXD
TRA
TSX
CLA
SUB
TPL
CLA
ACL
STA
STP
LXD
TRA

LXA.

PXD
TSX
TRA
PZE
PZE

SXD
LAC
LDQ
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HO

Y5001

Y5001

P3s4 GET REGICNAL SYMROL

Y5002 MOT REGICNAL

YE001

S$5s4 RESTORE HO

YYY3s4 SET UP SCAN

Y3002s1

Y5001 CHARACTER TO MQ

Y3007

Y5001

D0

YL694L GET LOW ORDER DIGIT

Y5004

% HOLDS SEARCH CHARACTER
Y6 IMPUTS LINE CHARACTER TO HO AND SETS
HS e

Y60N194

YYS5 94

*4]

¥*3%e2

Y6002 SAVE CHARACTER

YL596

#4+3 TRANSFER IF NOT BLANK

Y6Q01s4

J3 CHARACTER FLANKs SFT H5=~-

S4 etk PSV HO

Y5002

YL6EG4

Y6003 TRANSFER IF NOT INTERNAL

Y6002

Y190 Q=4

HO

HO

Y6001s4

Jb

Y60029¢2

N2 SET UP REGIONAL symBCL

L7 4 ASSIGN EQUIVALENT

Y6004

OeDgH X4

* % HOLDS CHARACTER
Y9 TRANSFERS THE FIELD IN 1W24y STARTING
IN COLUMN 1W25, FIELD SIZE 1W30 TO LINE
{O)s STARTING IN COLUMN 1WZ21

YOEXTsts

HO s 4

BEXS TO BUFFER INFORMATION To MQ



k & Kk ok ok k k k X Xk Xk X

*

Y9002

Y9001
YOEXT

YY3

YY3Q05

YY302

YY304

YY303
YY301

CLA
STA
STA
LAC
CLA
STA
LAC
CLA
STA
LXA
SXD
LAC
CLA
STA
CLA
TSX
PXD
PDC
SXA
LXD
TRA
PZE
pZE

sTQ
STA
XCA
TXL
TXI
TX1
CLA
CAS
TRA
TRA
TGP
TRA
TGP
TRA
TRA

W25
Y9C02
*+1

#% 42
w21l

*#+41
*#g]
W30

*+1

#X% 94
YoO0O01ls4
W24 44
D&
Y9001
Y9001
YYTs4&
02

0s2

#it g2
YOEXT &
S5

K g ()g NN
Dyt

YY3Ql
YY302

0
YY3034190
*41929~1
#41919-1
**,2
YY3agol
%42
YY204
YY305
294

294
YY305s

1e4
s
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FROM START COLUMN TO X2

TO START COLUMN TO X1

NCe OF COLUMNS TO ACCe WORD

FROM RUFFER NAME TO A(CCe WORD

TRANSF

RESET

ER INFORMATION

1W25%

RESTORE HO
FROM BUFFER CONTROL

X4

YY3 SCANS BUFFER FIELD.

ACC=BUFFER CONTROL WORD

M@=SYMBOL

SIGN{ACC)=+ FOR ICENTITYs=FUR UNIDENTITY
IR1=NO. OF COLUMNS TO BE SCANNED

2CIR2=

COLUMN BEFORE FIRST Tu BE SCANNED

ON EX[T==-

+1 IF
IR1 =
2C1R2

NOT SUCCESSFULs +2 IF SUCCESSFULe
NO. OF COLUMNS NOT YET SCANMNED
= LAST COLUMN SCANNED

SIGN TO MQ

TRANSFER IF ALL SCANNED
MOVE TO NEXT COLUMN
REDUCE UNSCANNED COUNT

COMPARE NEXT WITH SYMBOL

NOT EQUALs TEST IF IDENTITY REQUIRED
FOUND REQUIRED COLUWN
EQUALs TEST IF IDENTITY REQUIRED

CHARACTER BEING COMPARED

YYY3 SETS UP FOR SCANs EXCEPT FOR SYMBOL IN
MQ AND SIGN OF ACC FOR INRENTITY OR NOT



YYY3

YYY31

x k¥ *

% k & ok ok Kk ok K % ¥ XK

YYé6

YY9

YY901

YYaon2

YYoo3s

YYQ04
YY905

SXD
TSX
PDX
SXD
TXI
LXD
TRA
P2E

LAC
CLA
STA
LAC
CLA
TRA

SXD
STO
sTQ
CLA
STT
CLA
STY
LDC
TX1
SXD
LXD
TXI
TIX
LXD
TRA
TXH
LXD
TRA
CLA*
STO*®
TXI
TX1

YYYZ21s4
YY& 94
D1
#4192
¥4lel g ¥¥
YYY31ls4

194
Doy *¥

W2bhe
W25
#4]
%%y D
01
lo4

YYSXT o4
YYSFM
YY3TO

YYOS 04
YYSTO
YYs05
YYOFM
YYSTOe4
*#4l9by=]
YYS02s4
YYOFMy &
#4190kl
YYS02s491
YYOXT &
Ja
MAERETRE LA
YYOXTs b
J3

YYGFM
YYSTO
*419le=1
YY901e2s~-1
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(IS + NORMALLY)

LAST COLUMN TO X1

SUBTRACT COLUMN REFORE FIRST

X4

YY6 LCADS 2C OF 1wW25 (COLUMIN NOe) IN IR2»
2C OF BUFFER SYMEBOL IN IR1s AND
RUFFER CONTROL WORD IN ACCe

YY9 TRANSFERS INFORMATION BETWEEN BUFFERS.
A{ACCY=ZFROTH WORD OF FROM BUFFER.

D(ACC)=NCes OF COLUMNS TO TRANSFER.

A(MQ)=ZEROTH WORD OF TO RUFFERs

D(MQ)Y=LAST COLUMN OF TO BUFrERe

X1=2COM OF STARTING COLUMNs TO BUFFER.
X2=2C0OM OF STARTING COLUMNs FROM BUFFERe

DUTPUT X2=2CC0M OF NEXT COLUNNs FROM BUFe
H5 SET WHETHER ALL TRANSFERREDe

SET TAG=1

SET TAG=2

SET BUFFER LIMIT

OF COLUMNS TO X4
IF ALL TRANSFERRED

X
Ve

TEST

TEST IF BUFFER FULL

(TAG USED AS CONSTANT)
(TAG USED AS CONSTANT)



YY9FM PZE
YY9TO PZE
YY9OXT PZE
* .
Y86 pPZE
Y187 PON
Y190 FOR
YL694 PZE
YL695 PLE
YL6S6 OCT
YLAST PZE
ORG
W30 FOR
ORG
FVE
FVE
FVE
FVE
FVE
FVE
FVE
BSS
FVE
END

*3
DeQo¥n

-1

10

9

60
DeDo*+]
W+30

J+180
YO
Y1
Y?
Y3
Y&
Y5
Y6
2
Yo
0

HOLDS FROM BUFFER CONTROL
HOLDS TO BUFFER CONTROL
X4

SYMBOL MASK

Q=1
Q=4

BLANK

INPUT FIELD CONTROL CELL

J180
J181

- J1s2

J183
J184
J185
J186

J189
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00¢

00¢



Ne SPI REO4

BAKER B0O60 TAPE ASSIGNMENT AS OF 09-18-6l
JOB REEL ASSIGNED RELEASE DESCRIPTION COMMENTS -

F]

6331 280H 09-13-61 - - 1PL-V SQZ-7

6331 543H 07-31-61 - -  COMPILER BCD
E 6331 S79H 09-12-61 = =  IPL COMPILER RESTART
; 6331 596H 08-01-61 - — _COMPILER PPT
: 6331 1061H 09-13-61 - - IPL-5 SAP OUTPUT
i 6331 1075H 09-12-61 - -~ 1PL-v 5QZ-8
; 6331 1193H 09-12-61 - - IPL-5 SAP INPUT
¥ 6331  1246H 09-12-61 - - IPL-V $Q7-8 SOT

6331 1291H 08-21-61 = — ML COMPILER RESTART

6331 1331H 09-12-61 - - _IPL-v SQZ-8 POT

010 REELS




) 6331 JI1I9N 08/25/61 PAGE :
3 63466 1 ORG J+190 i
5 6346€ -1 CCO00 0 56535 2 FVE J190 J190C SET P OF (0)=P OF (1), LEAVE (0)
s 63467 -1 0CCCO 0 56540 3 FVE JI51 JI91 SET §Q OF (0)=q OF (1) )
{ 63470 -1 CCCOO 0 56543 4 FVE J192 J192 'SET PQ OF (0)=PQ OF (1)
; 63471 -1 CCCO0 O 56546 5 FVE J193 J193 SET SYMB CF (0)1=SYMg8 CF (1) :
: 63472 -1 CC00O0 0 56551 6 FVE J194 J194 'SET LINK GF (0)=LINK OF (1)
: 63473 -1 CCO0O0 0 56554 7 FVE J1395 J195 TEST P OF (0)=P CF (1) :
g 63474 -1 0CCOO0 0 56557 8 FVE J196 J19¢ TEST Q CF (0)=G CF (1)
: 63475 -1 CCCOO0 O 56562 g FVE J197 J197 TEST PG CF (0)=PGQ GF (1)
€ 63476 —-1 CCOCO 0 56565 10 FVE J168 J198 TEST SYMB CF (0)=SYMB OF (1)
: 63477 -1 CC000 O 56570 11 FVE J199 J196 TEST LINK GF (0)=LINK UF (1)
i 56534 12 ORG 2350C _ :
( 5€¢534 0 56é661 0 CCOOO 13 -1 PLE Cy0,R2G8+1 LINK (AV. SP. ARCUNC J190°S
; 56535 -0 5C000 0 56537 14 J190 CAL *+2
. 56536 0 02C00 O 56573 15 +1 TRA R1
(3 56537 -3 77777 0 717777 16 +2  SVN C-1,0,-1 P MASK
& 5654C -0 5CC00 0 56542 17 J191 CAL #42
: 56541 0 02000 0 56573 18 +1  TRA R1 i
(3 56542 0 77777 7 117177 19 +2 PLE C-=1,7,-1 Q MASK
- 56542 -0 5C000 0 56545 20 4192 CAL %42 f
56544 0 02C00 0 56573 21 +1 TRA R1 o
« 56545 0 77777 0 177117 22 +2  PLE 0-1,0,-1 PQ inx
56546 -0 5C000 0 56550 23 J193 CAL #42
56547 0 02000 0 56573 24 £l TRA Rl j
56550 ~3 77777 7 CC000 25 +2  SVUN Cy7y-1 SYMBE MASK
56551 -0 5CQ00 0 56553 26 J194 CAL *42 i
56552 0 02000 0 56573 27 +1 TRA R1 '
56553 -3 CCCCO 7 77717 28 +2  SVN 0-1,7 o
[ 56554 -0 50C00 0 56&556 29 J195 CAL #42
: 56555 0 02000 0 56621 30 +1 TRA R2 e
$655¢ 0 C0000 7 CCOOO 31 +2 PLE Cy7
56557 -0 SCO00Q Q 96561 32 J196 CAL 242
5656C 0 02000 0 56621 23 +1  TRA R2
56561 -3 00000 0 QCOCO 34 +2  SVN -
56562 -0 50C00 0 56564 35 J197 CAL *+2
56563 0 02CC0 0 56621 36 +1  TRA R2
56564 -3 0C000 7 CCOO0O 37 +2  SVN 0,7
56565 -0 50000 0 56567 38 4198 CAL 242
56566 0 02000 0 56621 39 +1 TRA R2
56867 0 CCCOC O 7171177 40 +2 P7F Cc-1 B -
: 5657C -0 50000 0 56572 41 J199 CAL %42
~ 56571 0 02000 Q 56621 42 +1 TRA R2 -
P 56572 0 77777 0 CCO0O 43 +2 PLE 0,0,-1 Y
¢ 44% ’ﬂ%
i 56573 0 60200 0 56620 45 R1 SLw R169 SET (@) = (1) WITH MASK IN ACC.
i 56574 (0 56000 Q 62707 46 +1 LEQ Ht2 + ) S
: 56575 0 5C000 0 62705 47 +2 CLA H g -
R 56976 Q (2200 0 621707 48 +3  STD E+2 i
B 56577 0 73700 1 CCOOO 49 +4  PAC 0,1 -10) §B X1
56600 QO 77100 0 0QQ22 50 +5 ARS 18 ¢_,%-.
56601 0 62100 0 56611 51 +6&  STA R101 2.
( 6 56602 0 62100 0 56603 52 +7  STA 4] _ _ o
| 56603 -0 5C000 0 CCOOO 53 +8  CAL #%0
‘ 5 56604 -0 10C00 0 56607 54 +9  TNZ #*+3 S S .
L 56605 -0 60000 0 62707 55 +10 STQ H+2 FIX HZ
. 4 6606 0 Q2000 0 70523 86 +11 IRA F11 NCT FNE‘ UGH INPUTS
T s ’ -
ks 2 —
R (

W7177T




e WA J b

IQ ]
: 6331 JI9N 08/25/61 PAGE
: 5¢607 O 73700 2 CCO0O 57 +12 PAC Cy2 -{1) TC X2
: 5661C 0 62200 0 62705 58 +13 STD H
: 56611 -0 6C0C0 O CCOO0O 59 R101 STQ #%(Q
{ 56612 -0 50000 0 56620 60 +1 CAL R199
: 56613 0 32000 1 0C000 61 +2  ANS Cyl ZtRC PCRTICN TO CHANGE
$ 56614 0 76000 0O CCO06 62 +3  (OM
i 56615 -0 32000 2 CCGCOO 63 +4  ANA 0,2 GET NEW PORTICN
Z 56616 -0 60200 1 CCO0O 64 +5  ORS 0,1 INSERT
: 56617 0 02000 4 CCO0O! 65 6 TRA 1,4
€ 5662C 0 00000 0 CCOOO 66 R199 PZE MASK
3 67#
i 56621 0 60200 0 56657 68 R2 SLW R299 TEST {0) = (1) WITH MASK IN ACC.
€ 56622 0 5C000 0 62705 69 +1 CLA H !
; 56623 0 73700 1 CCOQO 70 +2  PAC g,1 -{0) 70 X1
56624 0 56000 0 62707 71 +3  LOQ H+2
( § 56625 0 62200 0 62707 72 +4 STD H+2 LINK FOR H2
: 56626 O 771C0 0 CC022 73 +5 ARS 18
X 5€627 0 62100 0 5€630 14 +6  STA #+] -
- 56630 -0 50000 O CCO0O 75 +7 CAL 220
3 56631 -0 10000 0 56634 76 +8  TNZ #+3 ‘
7 56632 -0 6CC00 O 62707 77 +9  STQ H+2 FIX H2
i 56633 0 02000 0 7€523 78 +1C_TRA Ell NCT BNGUGH INPUTS
56634 0 73700 2 CCO0O 79 +11 PAC Cy2 -{(1) To x2
56635 0 77100 0 €C022 80 +12 ARS 18 |
56636 0 62100 0 56640 81 +13 STA #4+2 1
56637 0 62100 0 56644 82 +14 STA #+5 -
56640 -0 5C000 O CCOOCO 83 +15 CAL # %0 !
56641 -0 10000 0 56644 84 +16 TNZ x+3
( 56642 -0 6CC00 0 62707 85 +17 STQ H+2 FIX H2
' 56643 0 02000 0 70523 86 +18 TRA Ell NOT 8NOUGH INPUTS
56644 —0 60C00 O CCO00 87 +19 STQ #20 !
56645 0 602C0 0 62705 88 +20 SLW H
S664€ -0 S5C000 1 CCOOO 89 +21 CAL C,l 1
56647 -0 32C00 0 56657 90 +22  ANA R299 MASK (0)
5665C 0 60200 0 56660 91 +23  SLw R298
56€51 -0 50000 2 CCO0O 92 +24 CAL Cy2 :
56€52 -0 32C00 0 56657 93 +25 ANA R2S9 MASK (1)
56653 -0 34000 0 5€660 94 +26 LAS R298 CUMPARE
56654 0 02000 O 70774 95 +27 TIRA J3 )
56655 0 02C00 0 71000 96 +28 TRA J4
56656 0 02000 0O 70774 97 +29 TRA J3
56657 0 CCO00 0O 0COO0O0 98 R299 PLE MASK
x 56660 0 00000 O 0COOO 99 R298 PZE
63170 100 J EGQU 26232
62705 101 H ECU 26C53
( 70523 102 Ell EQU 29011 N
70774 103 J3 £QU 29180
71000 104 J& EQU 29184
( 12715 105 END o ‘
(
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